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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
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Tue collections of coal, metallic ores, and metallurgical | 
products contained in different rts of the building. in | 
the Champ de Mars, if considere as representative of the 
present state of these industries, must be regarded as ex- 
tremely imperfect. Such imperfection is, however, only what 
might reasonably be expected, as the much greater interest 
attaching to the results achieved by the manufacturer of 
finished articles, whether in wood, metal, or tissues, in the 
older and more highly-developed centres of production, 
as compared with the less generally attractive subjects of 
mining and smelting, must, in a popular show, cause the | 
latter to oppeat somewhat at a a as regards | 
space and display. Since the last great Exhibitions at 
Philadelphia an 
bases of these industries 
may also be considered to 
have been, for the time at 
least, fixed, so that very 
little of novelty in the way 
of processes is to be found 
in the present collection. 
The suecesses achieved by 
Bessemer, Siemens, Martin 
Henderson, Claudet, and 
other innovators upon the 
old round of traditional 
metallurgical routine, have 
been so great, that their 
results, when translated 
into current commercial 
produce, tend to become 
somewhat monotonous to 
the Exhibition visitor. The 
once novel but now familiar 
Cleveland blast furnace, 
Siemens regenerator, Whit- 
well blast stove, wet ope 
and silver extraction, Wel- 
don chlorine process, &c., 
meeting him on every side 
from every country under 
the sun, so that he must go 
very far afield to discover 
things new and curious. 

Speaking generally, the 
exhibits of highest interest, 
as being most thoroughly 
worked out and presented 
in a complete and intelli- 
gible form to the visitors, 
are the displays made by 
the large French iron- 
masters and _ engineers, 
Schneider et Cie., of Creu- 
sot, the Bessége and Terre- 
noire Companies, and the 
Société de Saint Chamond, 
late Petin Gaudet et Cie. 
who exhibit in specia 
pavilions erected outside 
the main building; the 
Anzin and Denain Com- 
pany, Marseilles Furnaces, 
and othess contributing to 
the principal collective ex- 
hibition of Class 43 in the 
main building, and the 
French coalmasters of the 
North and Pas de Calais, 
the Loire aud southern 
basins, which are chiefly 
grouped in Class 50; but 
some of the more important 
objects will be found in the 
detached collection previ- 
ously mentioned. ne. | 
to the generally disturbe 
character of the measures 
worked, the subject s sub- 
terranean topography 18 
necessarily of the highest 
importance to the French 
coal miner. The natural 
tendeney of the French 
intellect toward ome- 
trieal study has led to 
the production of a series 
of models of coal work- 
ings sueh as has never been previously brought _ 
prominent smong them being those of the Terre- 
noire and Blanzy companies, and the large dissected 
model of workings in a very disturbed seam by the 
Anzin Company, which covers some 1800 square feet of 
floor, and is in every way worthy of the liberality of one 
of the oldest and most flourishing mining concerns in 
Europe. p 

The elassification adopted by the official catalogue 
being based upon an alphabetical arrangement of such 
severity that the initial word of the name is alone 
considered, associations being gathered together under 
A, companies under C, and societies under S, without the 
slightest reference to the proper names whereby they are 
alone distinguished in ordinary conversation, it becomes 
very difficult to find any particular exhibitor, unless b 
the exhaustive process of going over the whole series. It 

therefore be of use to indicate the general positions 

of the several groups of objects somewhat more in detail 
than that of the plan generally used by visitors, and 
which is the only intelligible guide to the hundred acres 
or so of objects in the main building. T as a point 





| first gallery to the east, extending southward to a little 





of departure the north-east corner of the main building, 
at the intersection of the French machinery department 
with the great cross gallery containing the French 


national manufactures and the Prince of Wales’s collec- 
tion, the general exhibition of Class 43, or the products 
of mining and metallurgy of France, will be found in the 


yond the main transept connecting the Porte Rapp and 
the Porte Desaix. is by cross ap pr is divided into 
a series of rooms alternately oblong and square, the 
latter being usually reduced to octagons by Shiecte dis- 
played trophy-wise in the centre and corners. The north 
corner of the main building is occupied by No. 1 in the 
class, the collection of M. Thiebaut, consisting of bronze 
castings of all kinds, ornamental and industrial, but prin- 
cipally the former, the centre being occupied by an arcade of 
Byzantine construction carrying a bronze group of Charle- | 
magne, which has er td this entrance of the building the | 
popular, if not official name of Porte Charlemagne, the | 
industrial element of the group being represented by | 
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PARIS EXHIBITION.—COMPOUND BEAM ENGINE.—(For description see page 7.) 


large bronze pinions and fire-box ee used as tables, 
and borne up to the centre by four lances with pennons of 
steel frames. Below these arefragments of the bronze of the 
Column of the Place Vendome, the restoration of which 
was conducted by M. Thiebaut. This is balanced in the 
angles of the pavilion under the main dome by a column 
built of rails and other malleable iron and steel objects of 
the Anzin and Denain Company, ornamental zine work of 
the Vielle Montagne, copper, brass, and zinc pipes, and 
hammered work and refined metals from Hubin’s refinery 
at Harfleur, and similar Ne by Manhes, from 
Vedennes, Vaucluse; the works being supplied with fuel 
by the aes of the lower Alps, adjoming which is a 
remarkable case of small screw work, battery ning 
screws, nuts, mill heads, &c., for instruments and smal 

machines by A. Rheims, a class of articles that one would 
not usually suppose to be the objects of a special trade. 
Most of the specimens of French lhgniten and the magnetic 
ores of Diélette, near Cherbourg, are also in this neigh- 
bourhood. The latter are interesting deposits, representing 
in France the magnetic iron ore deposits of dinavia in 
the same manner as those of Dartmoor may be said to do 
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in England. Following the main gallery of Class 43, the 
vestibule of the first room contains imitation bronze or 
rather copperediron castings, statuary and ornamental,from 


Valdome, after which we pass into the apartment contain- 
ing the principal heavy exhibits in iron and steel, the 
centre line of the room being occupied by the model of 
Dupont and Fould’s new Forges de Pompey on the 
Moselle, heavy pipes and castings from Pont & Mousson 
and Marquise, large forgings and steel casti from 
Fermoy, a group of pinions and clutches not detached 
from the runners being specially noticeable. Next comes 
the large model of the new blast furnaces of the Anzin 
and Denain Company, and adjoining it the’ remarkable 
exhibits of the Marseilles Gas Company, containing 
spiegeleisen and so-called ferro-manganese, containing the 
latter metal in all proportions up to 87 per cent., e at 
St. Louis, Marseilles. Manganese pig metal, though a more 
clumsy, would probably a more appropriate name, 
Bricks made of slag concrete from the Pi produced at 
these works are also shown. The slags are prepared by 


Vienna the scientific and technical | angle trophies of calico printing rollers, supported upon | a simple granulating process—running them into a parallel 


stream of water—analogous 
to that commonly in use in 
the Siegen district. On the 
right wall of the room are 
the Montataire Company’s 
special kag 2 iron 
roofing slates, malleable 
iron sections from Vezin 
Aulnoye, and next steel 
from Jacob Holtzer and 
Co., Unieux Loire, princi- 
pally made from the 
spathic ore of Ria, in the 
Pyrenees. The chromium 
pig metal and steel in this 
collection are specially re- 
markable, the ran con- 
taining up to 70 per cent. 
of chromium, having a long 
silky or acicular fracture, 
resembling that of sulphide 
of antimony, while the 
fracture of the steel bars 
is so close as to be almost 
without visible grain and 
to resemble that of porce- 
lain. The Forgesde Franche 
Comté collection of char- 
coal iron made from oolitic 
ores of the Jura and Doub 
represents the traditional 
class of fibrous malleable 
iron made by old processes, 
and specially used for wire, 
nails, and similar purposes 
where great ductility is 
required. It is believed 
that this class of iron 
cannot be replaced by any 
improved brand of what- 
ever excellence. The Com- 
pagne de l’Horme §. Cha- 
mond have principally cast- 
ings, but also show a new 
method of tempering malle- 
able iron in me erin acid, 
whereby the strength is 
said to be increased 30 per 
cent. A series of railway 
drag hooks treated in this 
way are given as examples, 
the fracture being trans- 
formed from a granular to 
an extremely dark fibrous 
cne bythe treatment. They 
have also drawings of their 
works at Pouzin with six 
blast furnaces, each with a 
conical pagoda “eee lift- 
house, and of the Leveque 
apparatus; a new firebrick 
hot-blast stove, partaking 
both of the character of 
Whitwell’s and Cowper's, 
the large chambers of the 
former being further di- 
vided by cellular brick- 
work. On the left wall 
of the same room, return- 
ing to the north end, first 
in order are the castings, 
malleable iron sections, 
and shells from Mau- 
beuge; then follow malle- 
able iron wire and nails made from oolitic ores or 
minette from Gorcy St. Martin, and the Steel Com- 
pany of St. Etienne, who show numerous fractured 
specimens of soft cast steel armour-plates and large 
sheets. The latter being too large for the space allowed, 
notice is given that they are overlapped by their neigh- 
bours. For the same reason, the armour-plates could not 
be exhibited of full size. The Société Metallurgique de 
PAriége, working the steely irons from Pyrenean ores 
show oy springs, wheel tires, and agricultural 
ironwork. Here the series is broken by samples. and 
sections of coal from Decazeville, Aveyron, from a 
seam of about 18ft. thick, worked partly in open cut 
at lLavaysse, and partly em oR at Bouran, 
praca i me by merchant iron, red and brown oolitic 
ores of Aveyron, and fine brown ores of Perigord and 
the Pyrenees. Adjoining these are the steel exhibits of 
the Paris and Orleans Railway Company, and a large 
block of lead ore from their mines and steel works at 
Aubin, other portions of the series being in Class 50; 
printed and ornamented tin-plates from Hennebont, 
in Brittany, in the sardine district, the pro- 
duct being chiefly used for sardine boxes ; on a 
very remarkable collection of small 1 iron suitable for 
window-frames, and other fancy sections, from the forges 
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of Champagne. On the cross wall, at the lower end of the 
room, are large malleable sections from the North-Eastern 
of France Iron Company—one of the many associations 
of the French Cleveland—a district now sadly reduced 
in extent by the cession of the larger portion to Ger- 
many, and chareval iron castings from Buglose, in 
the nees. The second room, formed by the next 
passage crossing the building, is arranged as an octagon, 
the centre containing the remarkable collection of malle- 
able iron objects, pi cocks, &c., from Montlugon, 
including a tapered spi pipe forty metres long when 
straightened out, but now coiled into the semblance of a 
huge snail-shell. In the right-hand corner are collections 
of vices, screws, and hand tools, by Sculfert et Cie., of 
Maubeuge, and malleable castings for locksmiths, saddlery 
and other small work, by Hi ay, Capellan, et Cie.; an 
on the left, chilled and grain rolls from charcoal iron, by 
the Forges d’Audincourt. The method of occurrence of 
the minerat en grain, or pisolitic iron ore found in clay, 
which forms so important an element in the supply of 
the ironworks of tral France, is well shown in this 
series. Prominent, however, in this room is the display 
made by Dalifol, of Paris, in steel and malleable —— 
‘including pinions and other sample pieces, fractured, an 
ornamental objects, especially a monumental chimney- 
piece of marble and cast steel, in the early French 
renaissance style, and very high relief sculpturesque 
panels in steel. The latter are in a ¢ cabinet, 
and are especially noticeable as probably the finest 
results yet attained in the application of iron to plastic 
art. A model of the works has recently been added ; 
the arrangement of the crucible melting furnaces 
in a ring round a central stack, being of interest. 
Besides these, there is an open hearth—Siemens—furnace 
for steel melting. In the third F py room the 
number of exhibitors is multiplied very considerably, 
the extent occupied by each being proportionately 
reduced. In the centre is a statue of Peace, cast in 
bronze, under a pointed arched canopy of pipes, from 
the usine de Fumel of the Société Metallurgique de 
Perigord, the remaining s being chiefly occupied by 
the products of the smaller Alpine and Pyrenean works, pro- 
‘ducingsmall bars, springs, wire, nails, &c. Among thesemay 
be noticed the spathic ores of Allevard, in Savoy, magni- 
ficent groups of of the mineral, alternating with 
ear being shown hoth here by two exhibitors, and by 
e Creusot Company, who have large mining properties 
in this district, one of those at present under considera- 
tion belonging to A. Gourju, among the oldest works 
in France, having been in the hands of the same forge- 
masters for more than two centuries past. The products 
are forge and crucible cast steel for tools, cutlery, and 
magnets. Close to the Fumel collection will be found a 
large series of files from various manufacturers, pe 
together. Some of these are of colossal size, and others 
so minute as to be only visible with a magnifying glass. 
The Labouheyre furnaces, in the Landes, between Bor- 
deaux and Bayonne, are interesting, as showing the com- 
bination of wood and iron work, rendered possible by 
the plantations of pine wood established in the district 
during the last thirty years, and which have made 
Bordeaux one of the staple places of the turpentine and 
resin trade. The works will be familiar to most of our 
readers, who have been in the habit of travelling to Spain 
i Ay Bayonne route. y= pry meee are ieee 
t fusion castings, local and Spanish ores being 
with pine wood charcoal. In the series by Lemu 
of Clos Mortier, will be found a column, apparently o 
the whole thickness of a bed, of brown oolitic iron o 
which will be interesting as compared with that "of 
Northamptonshire, which it much resembles, and is the 
best example of its class in the Exhibition. The end of 
the room contains a large series of scythe blades, the 
product of small alpine forges, in which the cherished 
traditions of skilled craftsmen of old are handed down 
from father to son, who keep alive the delicate touch and 
eye necessary for this most refined class of iron working. 
The fourth room contains in the centre brass and 
na are 
ornamen 
ptain Grey 


tin ware, baths, coffee pots, and pitchers, by 
the right-hand corners beh occupied b 
iron castings, by Denonvilliers, and 
and Co., ornamental window gratings being speci- 
ally noticeable; and on the left by pi chains, and 
similar castings by Chappée, of Le Mans, and zinc from the 
Société du Zinc du Midi made from ine and blende 
obtained in the de ent du Gard. The fourth room 
contains principally objects painted and enamelled, baths, 
coffee pots, fire irons, small brass work, &c., such as rather 
come under the head of metal working and finishing, than 
metallurgy proper. The enamelled ironwork by Silfier et 
Cie., of Vougaucourtand Gudin, of Guise, on the right-hand 
side, is interesting as presenting a novel method of treat- 
ing this class of work ; and a plan of making fire shovels 
by rolling and stamping in three operations, whereby 1500 
can be made in a day's work by five men, by Grandry 
Fils, on the left cross wall, is also noticeable among many 
other objects not specially interesting to metallurgical 
visitors. 

In the fifth small room is placed asomewhat miscellaneous 
assemblage, In the centre is a case of gold dust from 
the placer washings of 8. Elie, in French Guyana, a dis- 
trict which, with the neighbouring Venezuelen mines of 
Caratal, have gone far to prove the real existence of 
Raleigh’s El Dorado, around which are smaller Depart- 
mental collections of minerals, rock salt of S. Nicolas, 
Varangeville, in the Vi asphalt from the Rhone 
valley, and phosphates of lime from the south, a class of 
minerals that have attracted much attention of late in 
France, and appear in several parts of the building, the 
principal show 2 the icultural galleries and 
in the collection of Messrs. Picken, of Ipswich, on the 
English side. Two of the most noticeable objects are 
the sections of the coals of Montjean, on the Loi 
which are almost vertical, and that of the great sen ot 


Cam: in the basin of Craissac, which, — to 
the scale of the drawings, is about 85ft. thick. The few 
exhibits of French peat are also in this room. 





In the sixth room the products of French metallic 
mines other than iron are represented. These are, how- 
ever, few in number, and much of the space is taken up 
with imported material. The centre is occupied by the 
pavilion of the Zine Company of the Asturias, who 
smelt ine from the north-west of Spain at their 
works near Douay. The B pcg = are mostly high-class, 
such as bright sheets and zinc for ornamental castin 
as might be expected from the purity of the ore. C) 
Pontgibaurd Lead and Silver Mining Company are repre- 
sented on the left side by lead ores, a cake of silver 
from the test valued at £4000, and intermediate products 
which testify to the enduring character of this the only 
my | flourishing metal mine in France. Similar exhibits 
are furnished by Taylor, Normand, and Co., from the 
Coueron Works, and the Société Metallurgique de Mar- 
seilles ; these are, however, mostly smelted from Sardinian 
and other imported ores. : 

Fageol, jne., shows products of a method of treating 
waste metals, the products being bronzes of various 
kinds, white metal, sulphate of zinc, &c. The details are 
not indicated. With these are some blocks of tin, marked 
“ Refined,” with the Lamb and Flag brand, but whether 
they are from the same source is not stated. Nickel 
obtained from New Caledonian ore by Garnier’s method, 
which consists in smelting them like iron ores in the 
blast furnace for a product analogous to pig iron, is 
shown by one of the numerous French nickel companies, 
as well as in the colonial department under New Cale- 
me a Noury 3 ss ingot ine — 
we 260 kilos., is one of the most striking obj 
of its class. Other nickel and cobalt products are 
sent from Chalanches Allemont, in Dauphiné, a locality 
famed among mineralogists for the production of native 
antimony. Geneon and brass work, nickel bronzes for 
medals and monetary purposes are seen in the large col- 
lection of brass and copper articles of GEschert, Mesdach, 
et Cie. which ces a similar collection of heavy 
coppersmiths’ work by Lebraye et Cie. at the lower end 
of the room. The tin mine of Villeder, in Brittany, 
almost the solitary example in France of the tin lodes o: 
the opposite Cornish shore, have a small exhibit, which 
is nearly opposite to that of Pontgibaud, the large 
size of the crystals of tin stone being specially notice- 
able. These are, however, familiar friends from former 
Exhibitions. Gold and silver sweep smelting is well illus- 
trated by a case from Long and Co., containing samples of 
jewellers’ refuse from various countries in Europe, which 
are smelted with lead and a small proportion of rich 
Bolivian silver ores. ‘ 

The small vestibule of the gallery is occupied by 
— collection - Coogee metal me be —_ 

and copper, including a very tasteful roof, partly 
black metal and partly slate, and various finials, weather- 
éches, girouettes, and analogous terminals for the 
tops of houses. Here the main transept is reached. It 
contains two exhibits of our class, namely, the pro- 
ducts of gold and silver refining by Veuve Lyon Alle- 
mand, and Christophe et Cie.’s large stall containing 
nickel products, also from New Caledonian ores, large 
blocks of which are shown in a polished state, as well as 
cut en cabochon for jewellery, and ornamental electrotypes 
of all kinds. Another room beyond the transept con- 
tains electrotyped products by various exhibitors ; gilding 
and plating by the old contact or Sheffield method ; tin- 
foil, compound tin and lead sheets, bottle capsules, 
pewter work, Britannia metal, &c., with which the main 
collection of Class 43 comes to an end, being succeeded 
by that of the timber and forest industries. Platinum 
manufactures are not included in this class, but will be 
found in the gallery of material of the chemical arts in 
Class 53, near the north end of the French machinery 
gallery, where there are three collections by Parisian 
manufacturers, and more particularly in the central 
transept, near the philosophical instrument section, where 
the Minister of Commerce exhibits the furnace used for 
melting the platinum required for the International 
Metre Commission, and a model of the large ingot of pla- 
tinum weighing nearly 5 cwt., and examples of the 
finished bars of < section adopted for the metres to form 
the future international standards. 








ON THE USE OF LOCOMOTIVES UNDER- 
GROUND.* 


By C, Hxmricn. 

Tue ironworks at Resiczka in the Hungarian Banat draw their 
supplies of fuel from two seams of coal in the lias at Doman. 
These are worked by main levels driven from the valley, the 
principal one being 6au0rt. long from the mouth to the — in 
the mine where the trains are made up, in addition to which there 
is a length of 1470ft. of surface line leading to the coal-screeni 
and washing places. The total length of the double tri with 
empties in and loaded trucks out of the mine is 3°1 miles, the 
daily output of coal being estimated at 300 tons. The section is 
variable, being 9°8 by 9°5ft. for 500 yards from the mouth, then 
reduced to 8°2ft. high and 6°5ft. broad for the next 440 
both sections being in 3 after which the remaining 

ane soeen ae “" - section, the yore er 
being “5 square iron flange rails wi hing » 
per yard are used ; they are cstum aoeen oneaie ata 1°8ft. 
ay upon a bed of gravel ballast 7‘8in. thick. The gradient of 

e line is 1 in 21°3 in the underground portion, and 1 in 50 on 
the surface lines. The gauge is 2ft. 34in. The conditions laid 
down in the specification for the locomotives were the following : 
(1) They must push sixty empty or, when conveying men, 
see Mpeg emp pe Mp of 22 tons, up the line, 
having a gradient of 1 in 21°3, at a speed of 4°34 miles per hour. 
(2) The cross-section of the engine must not exceed 19°35 square 
eet, in order to leave sufficient air-way for ventilation. (3) They 
must sufficient water to make the trip in and out of the 
mine without an intermediate watering station, and make as 
little smoke as possible. The latter t, that of smoke-con- 
euaiees, Sane Den sant increasing the steam space of the boiler 
in such a manner that the requirements of the engine may be met 
with as little firing as possible, while underground, and the 
pee erent poe considerably increased. The heating 
surface adopted is squesedusane binte-peaun ereneve thle 


one and a-half times as much as that usually adopted in 


* Abstract of a paper in the “ Zeitschrift des . 
nischen Vereines fiir Steiermark und py Og ix., page 238. 
of Engineers of 








tives. The small height of the chimney and weaker exhaust blast 


natural draught necessary, the smoke-box 
tube-plate is laced at an inclination of 20 deg, on Macy’s 
principle, which has the effect of diminishing the smoke-box 
vacuum by about 30 per cent. The fire-box is of copper, and has 
an arched roof of corrugated plate, which does away with the use 
of the cross stays. The whole of the engine, with the exception 
of the top of the chimney, is covered in, in order to protect the 
driver and fireman, as well as the machinery from smoke and 
falls of rock from the roof. The leading dimensions of the two 
engines called ‘‘Tribus” and ‘“‘Banyai Reitz” are given in the 
following table — 


rendering an inc! 


Width ef womme «0s 60 0c ce ee 0s ce ot OR. 

Diameter of wheels .. .. «. os «s oe «+ lft. 5°6in, 

MEER WED wn Sb 0c tc 00 ce 2c 40 00 Se ae 

Diameter of cylinder .. .. .. «. «. os +» 6*Sin. 

Length of stroke of piston .. én ee. oe es 

Effective steam pressure .. ..+.. «+ «. ++ 10 atmospheres. 

Heating surface of tubes .. .. .. «+ «. «+. 79°7 equare feet. 

surface of fire-box.. .. .. .. « «+ 160 . 

Total heating surface .. .. .. «. «+ «+ +» O47 pa 

GUS ca cc tc cs) ce oe te cw ce Oe pe 

a ee os : —_ pal 
eight empty. . ° ns 13 ¢ 

Water nn | Zu .. 48 gallons, 

ce ae! assed: 4a; Sak a eee 

Power ofengine . .. .. «+ «s «+ «+ «+ 10-herse power} 

Minimum radius of curvature safe for travelling. 72ft. 

——S"" See eee 

Extreme breadth .. .. .. 4ft. 8lin. 

Extreme height .. .. . 6ft. 2°8in. 


These engines have been in use since the commencement of 
1876. The average time taken by one trip, g with an 
empty train at the washing works and returning to the same 
point with a full load, is forty minutes of running time and nine 
minutes stoppages, or a total of fifty minutes. In the shift of ten 
hours twelve trains are run. The net load drawn is 20 tons 8 ewt. 
per train, or 245 tons per day. This result is obtained with an 
average steam pressure of 771b. The coal consumed is 52°8 Ib. 

hour, or ‘6 Ib. per day, and the water wry per 
in 29 galices, being well within the cogaaly of the tank, 
which holds 35 gallons. The level is kept free from smoke b 
the ventilator, a Guibal fan, of 29°5ft. diameter and 6’5ft. bread 
of face, driven by a 70-horse power steam engine, placed in a side 
chamber near the mouth of the level, a sy of twenty revolu- 
tions per minute being sufficient to maintain the n 
purity of the atmosphere for the men travelling in and out of the 
mine. The air doors at the ventilator drift and the a are 
ed by lamps with reflectors, and, as a guide to the driver, 
istance marks are placed at intervals of 100 yards, in addition to 
which there is an electric telegraph, with bells, for signalling the 
train at either end. The rails are very liable to get into a 
state from the formation of a soapy covering by small por we | 
mixed with droppings from the axles and atmosphere moisture, 
causing the engine to slip when going up the line. This could 
only be ially removed by the use of sand-boxes, until by 
Heinrich’s plan of squirting a jet of hot water from the boiler 
immediately in front of the driving wheels, the top of the rail was 
completely cleaned from all adhesive matter, as well as from ice 
or hoar-frost in winter. The coefficient of friction upon a clean- 
washed wet rail under these circumstances does not ap; to be 
much lower than that of adry one. Before the introduction of 
locomotives eight horses were used in the level, and in the shift 
of twelve hours drew out 180 tons of coal. For the present out- 


= thirtuen horses would have been required, under which con- 
itions the cost of the work would be as follows :— 
28. 
Thirteen horses at £5 each = £65, at6 per cent. perannum 3 18 
rn nope Se, Ses eae oo of 8 0 
Cost of forage, at £35 per horse per ann - 455 0 
Horsekeepers’ wages, 4at £30 each... .. .. .. 120 0 


Totalannualeharge .. .. .. «. «- «+ «+ 6811 
Equal toa cost of 39s., or about 2d. ton of coal drawn. 
The cost of dra by locomotives, on the other hand, is made 
up of the following items :—~ 
° ae 4 


@o 


Two locomotives at £600 .. .. 
Cleaning shed and water station. 


£1600, corresponding, at 
6 per cent, per 


annum,toadaily s, d. 

chargeof.. .. 6 6 

Wi oe Son Se oe ae ar 7 0 
Fuel 4s. 7d., lubricating mate Bo GE... 00 oe 6 0 
Cost of repaire os 1s se os 0s 00 te oe et 
Total daily cost .. 22 0 


Or rather more than 1d. per ton of coal drawn. " 
The saving by the use of locomotives over horse traction is, 
therefore, about 44 per cent. 








Sourh Kensincton Musgvum. — Visitors during the week 


ending June 29th, 1878:—On Monday, Tuesday, and Saturda: 
free, from 10 am. to 10 p.m., useum, 865 ; meneenthe 
marine, building i other collections, 2182. On 


materials, 
nn Thursday, and Friday, admission 6d., from 10 a.m. 
to6 p.m., Museum, 2410 ; mercantile marine, buildi 
and other cog ay ee 84. a it Fs vit oes corre- 
week ormer years, L from pening 
the Museum, 17,290,895. Ka 
Movtanp Institute or Mryinc Encingeers.—On Wednesda: 
afternoon the annual meeting of the members of the Midland Insti- 
tute of Mining Engineers was held at the new rooms of the Insti- 
tute at ey, when there was a good attendance. The chair 
was occupied by Mr. Embleton, the en" | i 
an 


ducted many valuable experiments, ve some useful 
information on the proper mode of testing safety lamps prior to 
their being used by the workmen. For the of the 
lamps, an india-rubber tube was fixed to the gaspipe, and the 
lamp was then placed in a circle of perforated pes, and was 
tested by the gas. A number of various kinds of lamps in 


actual use at various collieries was tried, and none of those 
which did not become extinguished stood the test more than 
twenty seconds before they fired. One lamp was carefully exa- 
mined, and declared to be imperfect, but so minute was the defect 
that several declared it woul ve safe. On being put to the 
test, however, it fired, as did also two others which were held to 
be good lamps. A lamp in regular use at the Blantyre Colliery, 
the scene of a recent explosion, was tested, and fired 


riments, including Messrs. Miller, 
Wilson, the Oaks; and James Beaumon 
pressed themselves in unqualified terms at 

gained, and it was stated the experim 


Carter, Barnsl 
was elected president ; and Messrs. Bruton, Mitchell, and Pierse 
vice-presidents. The follo mem were elected on the 


council for the year. 
bers, Kell, Wilton Thevecon, Mili 
to the late 


the past year. was 


the secretary, who 


report 
unanimously re-elected. This document showed there were four- 
teen honorary members, seven life members, and 240 
members. 
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RAILWAY MATTERS. 

Tue coal and _ironmasters of Coatbridge have petitioned the 
directors of the North British Railway to increase the facilities 
for mineral traffic in that important district of Lanarkshire. 

More American locomotives are going to Australia. The 
Baldwin Locomotive Works’ proprietors have an order from the 
Government of New South Wales for one first-class passenger 
engine and two consolidation freight engines, 

On July 1st the Minister of Public Works of France will enter 
into possession of the railway lines which have been purchased 
by the State; the offices will be at 42, Rue Chateaudun, the 
office of the late Charentes Railway Company. 

Tue directors of the London and North-Western Railway 
Company have, we understand, accepted the tender of Messrs. 
Baker and Firbank, of Dewsbury, for widening that portion of 
the Liverpool and Manchester line, between Barton Moss and 
Cross Lane stations, a length of about five and a-half miles, 

Tue Abernant tunnel, situated on the Great Western line 
between Aberdare and Merthyr, was opened this week. It has 

en about nine months to repair, and is now stated to be safer 
than ever. It is arched five bricks in thickness throughout, and 
care has been taken to secure a article, unlike the first brick 
which was used, which crumbled in many places. The su; ion 
made in our columns six months ago that the brook flowing over 
the tunnel should be looked after has not received attention. 
This should be bedded, or the water may again percolate through. 

Tue Lenoir gas engine has, it is said by the La Gaceta Indus- 
trial, been improved with a view to its employment on street 
railways. It is stated, as the result of several comparative trials, 
that the Harding steam engine effects a saving of from 10 per 
cent. to 25 per cent. over horse power; Mekarsky’s com 
air engine, a saving of from 23 per cent. to 37 per cent.; and the 
Otto gas med a saving of from 61 per cent. to 67 per cent. 
Thus, according to the Gaceta, the Lenoir engine is alive again, but 
the saving it is said to effect is so large that its death may be soon 


ex . 

HE directors of the Caledonian Railway, who have had under 
consideration for the last two months the coal charges between 
the Lanarkshire pits and the various shipping ports, have, it is 
stated, made several very important changes. In many cases 
rates have been equalised and some restrictions removed. A 
reduction of 6d. per ton on coal between the Lanarkshire col- 
lieries and Granton harbour has also been announced. Several 
other changes will be made in the rates of carriage for shipping 
coal at the Clyde ports. As far as the alterations have been 
made known, the new rates seem: to have given satisfaction. 

THE first sod of a direct railway from Deal to Dover was dug 
and turned by Earl Granville, Lord Warden of the Cinque Ports, 
on Saturday last. The need of such a line has long been felt, for 
though there is railway communication between the two towns, it 
is so roundabout as to be practically valueless. The South- 
Eastern Railway Company and the London, Chatham, and Dover 
Company have now combined to construct a line which is to be 
in connection with each of these two systems at Dover, and it is 
expected that the works will be completed and the line in opera- 
tion in about a year and a-half from the present time. Mr. 
Walker is the contractor. 

Or the 85 axles which failed, as pe in the last general 

uarterly report on railway accidents, 53 were engine axles, viz., 
20 crank or driving, and 3 Teading or trailing, 1 was a tender axle, 
2 were carriage axles, 28 were wagon axles, and 1 was an axle of 
asalt van. Fourteen wagons and the salt van belonged to owners 
other than the railway companies. Of the crank or driving 
axles, 42 were made of iron, and 8 of steel, and the av 
mileage of 38 of the iron axles was 153,626 miles, and of 4 of the 
steel axles 138,719 miles. Nearly 60 per cent. of the whole of the 
axle breakages thus take place with the very expensive crank, 
thus showing an enormous expenditure which might be almost 
wholly saved by the use of outside cylinder engines. 

A sTREET tramway car is being built for the Emperor of Brazil 
by John Stephenson and Co. It is somewhat larger than the 
ordinary car in use in New York, and is finished in ash, bass- 
wood, plain and curled cherry, and plain and bird’s-eye maple. 
The roof is of the perforated wood now in common use, allowing 
impure air to escape when the ventilators are closed. The 
exterior is painted in the national Brazilian colours—green and 
gold, the upright pillars of lake, with gold-line ornamentation, 
and the lower woodwork a delicate cream-green. The platforms 


are pro by wire gates, and a life-guard prevents persons 
puadly tting wnker the wheels. The car will be used to convey 
the Em ror from his country house to his executive palace, 


Rio de Janeiro. 

WE have received a — of a map, published by Mr. W. 
Abbot, of Tokenhouse-yard, which shows the whole of the main 
line systems of the London, Chatham, and Dover Railway. The 
map is on a scale sufficiently large to indicate all the villages and 
towns on and near the route. On the same sheet is given a map 
of the southern portion of London, extending from King’s-cross 
on the north, to kenham, Crystal Palace, and Tooting on the 
south, Blackheath hill on the east, and Clapham Junction on the 
west. The map thus gives a complete view of the large suburban 
district served by the a Extension and main lines of 
the London, Chatham, and Dover Railway. Both maps will be 
found very useful to the largely increasing numbers using these 
lines. e have also received, among other popes dealing with 
the financial value of tramways, upon whic r. Abbot is an 
authority, amapshowin; the district traversed by the Anglo-Argen- 
tine and Buenos Ayres ‘National Tramways in Buenos Ayres. 


A CORRESPONDENT of a Montreal paper writes :—The project of 
a railway across Newfoundland is attracting attention is financial 
circles in London, and hopeful movements are reported. We are 
sanguine that a company will be formed to build our line on the 
terms offered by the Legislature. Among our own people the 
project is received with the utmost enthusiasm, and so strong is 

pular feeling in favour of a railway, that any reasonable 
(orcone of taxation would be submitted to if found n to 
secure this grand desideratum. The pte are now thorough] 
convinced of the absolute necessity of a railway, if the colony is 
to advance. The certainty that the island is destined to bea 
great mining region will give a vast impulse to the railway 
project. The line will probably run through mineral lands, some 
of which may prove to be of t value. The agricultural 


lands are of very great extent, are yet untouched. A survey 
of the Gender Lake and Bay country is to be carried out this year, 
and the region divided into blocks. 


CoLoneL YOLLAND, in reporting to the Board of Trade on an 
accident which recently occurred at Bishopsgate station on the 
Great Eastern Railway, says: “The Great Eastern Railway 
Company have, I understand, fitted somewhat more than two- 
thirds of the carriages which run in their suburban trains with 
continuous foot-boards, meh | arrived at the conclusion that 
these continuous foot-boards, if placed at a proper distance from 
the edges, and above the surface of the platforms, will materiall 
tend to diminish the number of this class of accident. But I do 
not learn that this company has as yet recognised the necessity 
for substituting continuous foot-boards for the iron door-steps 
on all the carriages that run on all their lines. It may be that 
the greater portion of the accidents of this class — passengers 
falling between the train and the platform—occur on the 
suburban traffic of the principal railways which have termini in 
London ; but there is no doubt whatever that they do occur else- 
where ; I am not aware of oy Seaoee why these continuous 
foot-boards should not be affixed to all 


an 
to extend from the outer ends of the buffer at the end of 


h carriage so as to get rid of the open space between adjacent 
Siichoes Shed woh lng walls oh 





NOTES AND MEMORANDA. 


Mn. Tisuey, of the Brompton-road, has combined the micro- 
phone with the phoneidsscope. The soap film is placed just above 
the receiving diaphragm, and the sound waves impinging on the 
film give rise to the formation of definite figures. 

A. CORRESPONDENT of the American Manufacturer writes :— 
** When I was last at Lidge I saw a thing that both interested 
and surprised me. My friend Charles Borgnet, the director of 
the l’Esperance Iron Company, Litge, is running lead and pig- 
iron from his blast furnace, and the lead is A1; it being the 
heavier material, always goes to the bottom. When the furnace 
is tapped, there is a dam putin the run to the pig beds; the iron 
runs over the dam and the lead is all kept back. After the iron 
is run he simply pulls an iron rod that taps the lead into a small 
bed. ‘The ores he is using contain about 4 per cent. of lead. Of 
— he does not recover all this, but it pays him to do as he is 

ving. ” 

Apropos of Prof. Hughes’ ingenious invention, comes the 
statement that Profs. Edwin J. Houston and Elihu Thomson, of 
Philadelphia, have successfully applied the microphone to the 
relaying of the telephone, or the automatic transmission of the 
vibrations of the receiving telephone through a new circuit. For 
— the diaphragm of the ordinary Bell receiver has 
al ed to ita miniature microphone, consisting essentially of 
three pieces of carbon placed in the circuit of a battery and 
receiving telephone. It is found, says the Polytechnic Review, 
that the extremely feeble vibrations of the receiving plate of the 
Bell telephone are quite sufficient to operate the inexpressibly 
delicate microphone, thus repeating on a new circuit the {vibra- 
tions emaatell by the voice to the original transmitter. i 
arrangement, therefore, corresponds for telephonic ms to the 
ordinary relay or repeater used on bess gy? p 4 lines. Profs. 
Houston and Thomson have been at work at the Central High- 
school for several months past in endeavouring to relay the 
telephone. Prof. Hughes’ wonderful discovery of the micro- 

hone has given them the means of at last solving this very 
important problem. An exhibition was made at the Franklin 
Institute, when the instrument operated in an exceedingly satis- 
factory manner. 

THE sapiens of alkaline manganates for imparting to light 
woods in furniture and floors an attractive, uniform, a durable 
walnut brown, is highly recommended by M. Viedt. ‘The action 
depends upon the decomposition of salt in the pores of the wood, 
with the se tion in them of very finely-divided brown hydrate 
peroxide of manganese, and an addition of magnesium sulphate 
to the solution is found to hasten the reaction. In practice, the 
following method is said to be successful. Equal parts of 
manganate of soda and crystallised Epsom salts are dissolved in 
twenty to thirty times the amount of water, at about 144 deg., 
and the planed wood is then brushed with the solution ; the less 
the water employed, the darker the stain, and the hotter the 
solution, the deeper it will penetrate. When thoroughly dry, and 
after the operation has been paenenies if necessary, the furniture 
is smoothed with oil, and finally polished, the appearance bei 
then really beautiful. Before smoothing, however, a pba 
washing with hot water will have the effect of preventing the 
efflorescence of the sulphate of soda formed. In the treatment of 
floors, the napaecag by be employed boiling hot, and, if the shade 
produced is not k enough, a second application of a less 
concentrated solution is made ; after it is quite dry, it is varnished 
with a perfectly colourless oil-varnish. account of the depth 
to which the colouring solution penetrates, a fresh application is 
not, says the Lumber Gazette, soon required. 


One of the most suggestive illustrations that can be adduced as 
showing the advances made within the last forty years in marine 
engine economy, is derivable from an examination of data of 


recorded averages of Atlantic steamships—and more especially of | Th 


those of the Cunard paddle-wheel steamer Britannia, in 1840, and 
the White Star screw steamer Britannic in 1877. Of the first 
vessel the ave: duration of was fourteen days and 
eight hours, and the consumption of fuel 544 tons, the daily 
consumption thus being 38tons. Assuming the average cargo 
at 225 tons, this gives 48°35 cwt. of coal per ton of cargo; and 
the average in knots per hour being 8°3, the consumption 
per knot was 3°8 cwt. The indicated horse-power was 740, and 
consumption per horse-power, 4°7 cwt. The Britannia displaced 
but tons, and this must be taken into account in comparing 
her with the Britannic, whose displacement is more than four 
times as great, or 8500 tons. That vi in 1877, showed an 
average passage of seven days ten hours and fifty-three minutes, 
an average daily —— of fuel of 100 tons, or total con- 
sumption of 745 tons. er cargo is 3350 tons; consumption of 
fuel per ton of cargo, 4°45 cwt.; average speed, 15°6 knots ; con- 
sumption per knot, 5°3 cwt.; indicated horse-power, 4920; con- 
sumption per horse-power, 1°9 cwt. In other words, we are now 
enabled to rt fifteen times as much freight across the 
ocean in one-half the time at an expenditure of less than one 
and a-half times as much coal as in 1840. 

A CHEMICAL process for covering zinc with coloured coatings 
has lately been described by Dr. L. Stille in the Engineering and 
Mining Journal. The articles of zinc are first brightened by 
vigorous scouring with quartz sand, moistened with dilute 
muriatic acid, putting them quickly in water and then wiping 
dry most carefully with white blotting paper. To insure success, 
however, it is n to employ zinc as free as possible from 
lead, and to have it bright like a mirror. When these conditions 
are fulfilled, the metal may be coated with a variety of most 
beautiful colours by immersion in a solution of alkaline tartrate 
of copper for a shorter or — interval of time, depending on 
the pn that is desired. e solution is made by dissolving 
three parts of air-dried tartrate of copper in caustic soda lye 
containing four of hydrate of soda to forty-eight parts of 
water. If the zinc is dipped in that liquid at a temperature of 
10 deg. Cels. (= 40 deg. Fah.), it appears violet after two minutes, 
takes a splendid dark-brown in three minutes, chan, to green 
in four and a-half, to golden-yellow in six and a-half, and to 
purple in eight and a-half minutes. If the liquid be employed 
at another temperature than that given above, the appearance of 
the different colours will also vary in other short periods of time. 
If the zinc be left longer than eight and a-half minutes in the 
copper liquid at 10deg. C., the last-mentioned purple colour 
disappears, being os by one or another of the i 
hues, depending on the time ; but then they are hever of the same 

illiancy, and will contin diminish, until after some days’ 
immersion the zinc is cov with a miscolo suboxide of 
copper. For this reason the articles are removed from the bath 
as soon as the desired colour is fairly developed, and rinsed imme- 
diately in water. careful drying, the metal may be coated 
with a varnish, to made the co: more durable.—Silvering 
and gil zinc: A direct silveri 5 ena cong to. ite 
mayer, is not practicable, for al —_ e zinc covers itself 
speedily and nicely with silver as well as with gold, yet this 
coating becomes dull and unseemly after a short time. e cause 
of this may be that the covering is too thin to perfectly cover the 
zinc, There is no other means left, therefore, but plating the 
metal first with brassor copper. It not being cient, however, 
to merely cover the zinc by simple immersion, it is necessity to 

roduce a good, durable precipitate, which may be accomplished 
8 using the galvanic battery and a solution containing cyanide 
of potassium. A process has of late been published in Germany 
to hay pow zinc articles by simply sus ing them on zinc 
wires in a solution of blue vitriol and caustic potash, which to 
prevent a precipitate being thrown down, is mixed with tartaric 


d | acid or _——. Ebermayer further remarks that all articles 


made of sheet zinc are better adapted for plating with brass than 
castings, because the latter, if not most carefully handled, are 
liable to be disfigured with black spots. 





MISCELLANEA. 

A SEWAGE scheme for Littlehampton is being perfected. 

THE Corporation of Grimsby have plans for draining that town 
under consideration. 

OvTFALL Sewage Works are about to be constructed at 
Chesterfield at a cost of £8400, by Messrs. Baker and Fairbank, 
of Dewsbury. 

THE often proposed connection between the Atlantic and 
Pacific Oceans, by means of a ship canal, is, it is reported, again 
being brought prominently forward. 

Ar the weekly meeting of the Metropolitan Board of Works, 
on Thursday, it was decided ‘‘ That it be referred to the Works 
and General Pt Committee to consider the advisability of 
trying an experiment of electric lighting on the ‘Thames Embank- 
ment.’ 

ALL the wires of the East River Bridge, New York, will be in 
place by the 1st of September. The work of wrapping the cables 
will require about two months more, when the main part of the 
cable will be completed. Nearly all the foundations for the 
approach piers have been excavated. 

Art a special meeting of the Scarborough Town Council, on the 
28th ult., it was te to sanction the modified plan prepared 
by Mr. Hawkins, C.E., for the enlargement and improvement of 
the harbour and piers at a cost of £13,000. The plan includes 
the widening of the west pier to the extent of 45ft. 


WE understand that Mr. John Hayes, A.I.C.E., of 27, Leaden- 
hall-street—son of thelate Mr. Edward Hayes, of Stony Strat- 
ford, whose mechanical inventions are known to most of our 
readers, and whose career was briefly noticed a few months 
since in these pages—has commenced practice as a mechanical 
and consulting engineer. 

THE Whitehall Review says that some clever American gentle- 
men have brought to this country an invention by which a boat 
can be stop instantaneously when at full speed and turned 
upon her own centre. The same apparatus which enables 

is to be done also allows you to steer the boat. We strongly 
recommend our contemporary to be on board at the first trial. 

ALTHOUGH the hope of raising the Grosser Kurfiirst has not 
yet been wholly abandoned, the difficulties which would attend 
the ey to raise her are seen by those capable of estimating 
them to too great to render their efforts successful. The 
vessel lies on her side, and her shattered condition, as well as 
enormous weight, 6700 tons, make it improbable that money 
will be wasted in the attempt to raise her. 


THE Parisian Gas-Lighting and Heating Company have 
published an article intended to reassure its s acta in face 
of the progress of electric lighting. This article contests the 
possibility of solving the problem of electric lighting at a low 
— and affirms that in any case the monopoly of the Parisian 
xas Company runs no risk. Some of the English gas companies 
have said simiJar things, but they are, nevertheless, taking very 
active steps to foster the use of gas for cooking and heating. 


A SOMEWHAT notable feat in steaming has been accomplished 
by the steamship Branksome Hall, belonging to the Bombay 
service of Messrs. Alexander and Ratcliffe, of Liverpool. The 
vessel left Live: 1 on the 21st April, and arrived at Bombay on 
the 17th May, the voyage being thus done in twenty-six days, 
including detention at Gibraltar and Port Said. She left Bombay 
on the homeward passage on the 2nd June, and arrived at Liver. 
pool the 28th. voyage thus occupied precisely the same 
number of days as the outward one. 


Mr. J. O. Lever, the founder of the London Steamboat Com- 
pany, recently alluded to a plan, originated by himself, for re- 
ucing by nearly one-third the distance between the mouth of the 
ames and London Bridge. For effecting this plan he advocated 
the making of a canal at a cost of £10,000,000, which could be 
done by levying a rate of 3d. in the pound, and the value of land. 
labour, and all kinds of Pere for thirty or forty miles aroun 
would thus be increased. e believed it would create London a 
free port, by which the commerce of the country could be 
quadrupled. 


TuE Trinity Board, after six weeks’ consideration, have decided 
to build the new Eddystone lighthouse themselves, and not under 
contract. The estimate of the boar’» engineer was £70,000. 
There were three tenders, that of Mr. Pethick, of Plymouth, 
the a wr ny £105,000. h. % per | have visited =e 
mouth, minutely inspecting all the proposed arrangements, an 
stated that the board intended to accept Pethick’s tender. 
Meanwhile, however, a new board has been elected, which has 
reversed this. Messrs. Pethick will have, however, to be com- 
pensated for loss of time. 


AN ingenious American announces that he has made a discovery 
which throws the telephone and the phonograph into the shade. 
He says he has contrived a process by which a hen sitting in a 
certain spot can hatch any number of eggs in remote corners of 
the farmyard. The advantage of this is, as he justly points out, 
that while one hen does the work of incubation the rest are 
relieved from the pressure of purely domestic affairs, and can 
engage in other occupations. e machinery by which all this 
is effected is called the “‘henophone.” A dreadful punster of 
his acquaintance says it is much “ phonier” than the other 
phones.” Who claims the invention? 


Ar a meeting on Monday of the South Staffordshire Institute 
of Mining Engineers, a paper was read on behalf of Mr. W. 
Wardle, of Rainsford, ‘‘On Ventilation in Mines and certain 
classes of Mining Accidents.” The most effective furnaces for 
ventilation were those placed in a drift or drifts a short distance 
from the bottom of the upcast shaft. Ventilation by fan was 
rapidly gaining favour. Upon the question of spontaneous com- 
bustion the writer disposed of the theory of iron pyrites, and said 
that coal itself, when finely divided, was quite sufficient to cause 
spontaneous combustion in badly ventilated mines. At the same 
meeting three new members were elected. 


Tr is said that the are officials of the Post-office have 
succeeded in applying the ‘‘ duplex” method to the Wheatstone 
automatic instruments. The trial it seems, was made at a recent 
Epsom race bergen. 2 when there were, of course, a great man 
telegrams of all kinds to be received and despatched, and it is 
stated that in one hour 219 m 8 were sent in one direction, 
and 139 in the other—338 in all. ore could have been sent in 
the latter case had there been more to send; and from this it 
would seem not unreasonable to hope that the speed of the Wheat- 
stone system may one day reach, or even exceed 400 sestaee an 
hour. The messages are said to have been of ave length, and 
the number transmitted is believed by the Times to have been the 
largest ever sent on one wire in the same time. 


A RATHER serious epidemic of lead-poisoning was recently dis- 
covered in the Taunton sanitary district, caused by the holes in 
millstones having been filled up with lead. The practice ap 
to be not confined to this country. In the last number of the 
Nordikst Arkiv is a paragraph, taken from a Norwegian peri- 
odical, in which it is stated that Dr. O. Johnson, of Sarpsborg, 
has met with an extensive endemic of gastric disorder, often 
accompanied with diarrhcea, for which he could find no cause in 
the local conditions; nor was there any evidence of contagion. 
The lead-line on the gums was detected, and it was ascertained 
that the flour which the patients used had been procured from a 
mill, the owner of which had filled up the holes in the millstones 
with a mixture of white lead and glycerine, There were no cases 
of paralysis or brain disease, and the patients, with the exception 
of one who died, all] recovered. A similar occurrence is repo! 

_. have taken place in France from the use of lead to repair mill- 
mes, 
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THE PARIS EXHIBITION—FORTY-HORSE POWER BOILER WITH TEN BRINK’S GRATE. 


MESSRS. ESCHER, WYSS AND CO., ZURICH, ENGINEERS, 
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Tue 40-horse power boiler, illustrated above, is one of three 
others, from which steam is taken for the Swiss department. 1t 
will be found in boiler house No. 9, according to our classification 
in Tue ENGINEER of May 10. The general a ment is so 
clearly shown that it demands no special description. We 
may, however, remark that the position of the lower 
bouilleurs, as- well as of the smoke flue, as shown on the 
drawing, and actually carried out in consequence of local 

uirements, differs somewhat from the form usually adopted, 
and must no doubt have a damaging influence on the generative 
power of the boiler, The Ten Brink arrangement is practically 
a gas furnace. 








QUADRUPLEX TELEGRAPHING IN THE 
UNITED STATES. 


Tue quadruplex system of telegraphy, by which four communi- 
cations, two in each direction, pass simultaneously over a single 
wire, has been extensively applied in practical operation upon the 
lines of the Western Union Telegraph Company, connecting at 
the nt time nearly all of the principal cities of the country. 
While the duplex system, by which two messages, one in each 
direction, are simultaneously transmitted over a single wire, has 
thus been toa considerable extent my Smee it is yet quite 
extensively employed at points where the traffic is not sufficient 
to require the additional facilities afforded by the i 
and it is also in numerous cases found to be a valuable auxiliary 
to the multiple system, by being arranged to operate directly in 
connection with the latter. We are indebted to the U.S. Journal 
of the Telegraph for the following description of the way in which this 
is done:—The methods by which the duplex and quadruplex systems 
may becombined are sufficiently numerous to meet the requirements 
of any system of lines ; the following explanations and illustre- 
tions, however, will have reference = such as are at present 
in practical operation, and which have been found, by experience, 
to fully meet the requirements of the service at terminal stations, 
where it is desired to automatically retransmit or repeat the 
—- from one circuit to another. e engraving shows the plan 

the apparatus used at a repeating station which forms the 
common terminus of one quadruplex and two duplex circuits, the 
object being to furnish a means whereby two independent com- 
munications passing in one direction over the qguadruplex circuit 
may be automatically retransmitted or repeated from the terminal 
station of sald quadruplex over two separate and independent 
duplex circuits extending to different points, while at the same 
time two other independent communications passing in the 
opposite direction may be automatically retransmitted or repeated 
from the ve duplex circuits over the quadruplex circuit. 
For conv oe of explanation, the apparatus shown in the 
engraving may be supposed to located at Boston. In 
connection with the quadruplex line L, which extends to New 
York, a Aistance of miles, is shown apparatus consisting of 
two keys, Ki and Ke, two transmitters, T; and Ts, two receiving 
instruments or relays, Ri and Re, and two sounders, S: and Se, 
together with the necessary main and local batteries, and other 
well-known appliances requisite to constitute one complete set of 
quadruplex, e line Ly extends to Duxbury, Mass., a distance 
of 40 miles,‘and is equipped with one complete set of duplex 
apparatus, as follows ; key d, transmitter i, receiving instrument 
or relay 71, and sounder s;, together with the necessary main and 
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local batteries. The line Le extends to St. John, N. B.,a battery E, of the transmitter T: of the N. Y. line L by means of 
distance of 469 miles, and is likewise equipped with one complete the button Wi. In precisely the same manner the local battery 
set of duplex apparatus, consisting of a key kx, transmitter tz, Be of the relay Ra of the N. Y. line L is coupled to the locai 
receiving instrument or relay re, and sound 32, together with the battery ¢. of the transmitter t2 of the St. John line La by means of 
necessary main and local batteries and other appliances. The | the button W,. The local battery be of the relay r, of the St. 
earth terminus of the three lines at Boston is at G, Gi and Gs, | John line L, is coupled to the local battery E, of the transmitter 
respectively. | T, of the N. Y. line L by means of the button w,. When the 

n order to effect the desired retransmission of the different | buttons Wi, W,, %1, w, are closed, the three main lines may be 
sets of signals passing ey the apparatus, it is necessary to | operated independently, the N. Y. line as a quadruplex and the 
form a connection between the several receiving instruments and | Duxbury and St. John lines each as duplex circuits. When the 
the corresponding transmitters upon the other lines. This is | buttons are all open, and the switches attached to the keys Ki, 
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accomplished by means of the local circuits in the following | K,, hi, k, closed, New York may transmit simultaneously two 
manner :—The relay Ri of the N. Y. line L, as ordinarily arranged, independent communications over the line L to Boston, one of 
operates the sounder Si by means of the local battery Bi, so also | which will be automatically retransmitted by the relay Ri and 
the key ki of the Duxbury line Li, as ordinarily arranged, operates | transmitter b; over the line L, to peep while the other in 
the transmitter b: by means of the local battery a. In order to | like manner will be retransmitted by the relay R, and transmitter 
repeat or retransmit signals automatically from the relay Ri of | ¢, over the line L, to St. John, N.B. While this is being done, 
the N. Y. line to the transmitter 4 of the Duxbury line, a switch Duxbury and St. John may also send communications simul- 
or button w: is so arranged that when closed it forms a part of | taneously over the lines Lj and L, respectively, which will be 
each of the two separate local circuits of tlie relay Ri and trans- | received at Boston upon the relays 7 and 1, and automatically 
mitter t: ; but, when open, the separate circuits are combined into | repeated over the line L to New York. In other words, New 
one, and the relay Ri operates directly upon the transmitter tf; as | York may correspond in duplex with Duxbury, Mass., and St. 
well as upon the sounder Si. The local battery bi of the relay John, N.B., at the same time, and all the communications may 
of the Duxbury line Li is in like manner coupled with the local be read at Boston. By properly arranging the buttons W:, W,, 
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Wi, We, either line of communication may be worked through or 
may be divided at Boston without reference to what is being done 
on others ; the manner of effecting this will be sufficiently 
obvious without further exp ion. 

We have thus far considered that the signals transmitted from 
-New York and retransmitted at Boston, over the line L, were 
copied, or permanently recorded at St. 5 ohn, N.B.; it is, how- 
ever, proper to state that, in actual practice, New York and 
North Sydney, C.B., work together in duplex, a distance of 
1159 miles. is is — i by using two complete sets of 

= 4 


du; ap n, N.B., in a manner well 

to a duplex repeater, by means of which 
the signals from line L, are automatically retransmitted over the 
line extending eastw: from St. John to North Sidney, a dis- 
tance of 450 miles. Thus, the signals transmitted from New 
York are repeated automatically at Boston and St. John before 
reaching North Sidney, as in like manner those from the latter 


= repeated at St. John and Boston before reaching New 
or 

A modification of the plan shown in Fig. 1, and above 
described, has aap a much wider field for practical opera- 
tion. It consists in dispensing with one duplex circuit. Refer- 
ring to the figure, for example, if the Duxbury line L, and the 
duplex apparatus connected therewith be removed, it will be 
readily understood from the foregoing explanation that New 
York and North Sydney may correspond in duplex the same as 
before, and at the same time New York and Basten may also 
work duplex, without reference to what is passing between New 
York North Sydney. 








THE INVENTION OF THE MICROPHONE. 

WE are requested by Professor Hughes to give publicity 
to the following letter which he has addressed to 
several journals of the United States. Professor Hughes 
also sends us the following abstract of a few of many 
affidavits which, he informs us, will soon be in print :— 

“TI testify that Professor Hughes has been constantly 


engaged experimenting on the microphone in our house since 
November “yea “G, Canton.” 
© 24, Great Portland-street, London, 
“ June 29th, 1878.” 
“TI claim the variable resistance carbon tubes which I have 
supplied you and others since 1866. “L. Cierac.” 
Administration des lignes Telegraphiques, 


* Paris, June 19th, 1878.” 


“‘T testify to your having brought the microphone to our office 
and worked it in presence of myself and its officers in the 
months of January and February. Mr. Preece knew nothing 
about it until long after. ** F, DESPOINTES.” 

‘* Superintendent Submarine Telegraph, 

** London, June 29th, 1878.” 

HuGuHEs’ MIcRoPHONE. 

Sim,—I notice with regret that Mr. Edison has been trying to 
make the American public believe that he also invented the 
microphone, and that simply because in his carbon telephone he 
made use of a button of carbon, the varying pressure of a 
diaphragm upon this — a pa oe current of electricity. 
In all his attempts, as far as I can learn, he has never varied 
from this idea. He has thin and thick diaphragms, tried many 
kinds of carbon, &c., but in all the principle remains the 
same. The use of carbon as a varying resistance, with varying 
pressure, did not originate with Mr. Edison. M. Clerac, 
electrician of the French Government Telegraph De: 
ment, supplied me with resistance tubes founded upon 

principle in 1866—viz., a glass tube containi 
ay carbon, the pages a of which was regula 
y the — ressure of a regulating screw pressing on the 
carbon. Mr. | tae claims this resistance ibe os io aed 
invention or ae in 1873, or seven years after it was known 
in Europe, and he will find in the Journal Telegraphique, Berne, 
1873, that the invention was claimed by a German; but on M. 
Clerac proving his priority, 1866, it was freely accorded him. So 
much for the resistance carbon tubes of . Edison and the 
principle of which he acknowledges he has adopted in his carbon 
telephone. As a coincidence, it is curious that the date, 1873, of 
Mr. Edison’s claim to these resistance tubes, should be the same, 
when the invention of 1866 was again brought prominently into 
notice by the remarks in the Journal 7 iphique. y am 
willing to believe Mr. Edison was ignorant of these facts until the 
present time, but he ought now to investigate this and give credit 
where credit is due. 

The microphone, the principle of which I discovered, and after 
— months incessant arg -— study invented the numerous 
orms now in use, is en y different in principle, fo uses, 
and results, to the carbon transmitter of Po There’ is no 
ae a thick or thin, there is no mechanical apparatus by 
which the sounds are directed or concentrated upon the electrical 
conducting material, no arrangement to obtain a varying pres- 
sure, as we need really a constant one. There is not the slightest 
necessity for the use of carbon at the contact points, as all metals 
which do not oxidise act equally well. The sonorous vibrations 
are taken up by a piece of pine board or any resonant material, 
and if, on any part of this Geni no matter how distant from the 
speaker or source of sound, two electrical conductors are placed 
under a very slight but constant pressure, these conductors 
vibrate exactly as the molecular agitation or vibration of the 
board, and of themselves, without any regulation, without any 
change of pressure, transform a constant electric current into 
waves in exact form with the sonorous vibrations. The effect is 
wonderful, so much so, that the highest scientific intellects of 
Europe have been struck with surprise and astonishment, that 
such unheard-of effects could be produced from an apparatus and 
causes so apparently simple. In some of the forms of micro- 
phones, I use carbon at the contact points, and, if I believed for 
a single instant that Mr. Edison was the first to use carbon for 
electrical ses or for contact points, I would use platinum or 
gold points, which are equal to, if not superior to carbon, though 
not so cheap; but as carbon has long been used in electrical 
= | electric light, resistance tubes, and relay contacts by 
myself, I see no necessity to abandon its use simply because Mr. 

m happens to use it in his carbon telephone in a totally 
different way—and for different reasons—from its use as contact 
P'The London agent of hr. Edison, Mr. Adams, 

e London agent . Edison, Mr. resented to the 
Post-office Telegraphs, about eight weeks since, Edison’s carbon 
pe and as it was publicly exhibited I saw it in company 
with many others. It quusiated of an Edison’s transmitter, and 
an exact copy of Professor Bell’s receiver, which he calls an 

The transmitter consisted of a d 

e r co of a diaphragm—same form and 
material as Professor Bell’s—pressing upon a button of carbon, 
the varying pressure of the ro a upon the carbon produci 
& varying current of electricity. It was compli peapieel 
not only the use of batteries, but induction coils, and the results 
were not superior to those of Professor Bell’s, against which it 
was tried in my presence. The Edison receiver was identically 
the same as Professor Bell’s, the only difference being that the 
natural magnet was brought round so as to touch the diaphragm ; 
in ng hey was so transparent a device to infringe Bell’s patent, 
that the Bell Company .at once said they would not permit its 
use. If Mr. Edison thinks there are points of resemblance 
between his carbon transmitter to Professor Bell’s telephone, and 
anything I have done, it is quite a proper subject for discussion 
in the scientifie journals, but quite unsuitab e—being one of a 
technical nature—f i i general 


‘or ion in public journals of 
interest, and the technical part of the question toust henceforth 





be discussed by those who, in full possession of the facts, are 
capable of judging. 

As my heat measurer: soon after my paper to the 
Royal Society, requiring some glass tube and not finding ~- 
used a quill te > Ceeenli to be on the table; I found the 
quill very sensitive to heat, and some friends and jo ists 
a me soon after, I showed them the remarkable sensitive- 
ness of this ordinary quill to heat. Tur EnGrInger and Electri- 
cian, owing to my hurried explanation, having so many more 
yn experiments to show, thought the effects were due as 
a thermopile, and gave it in a notice prominence it did not 
require. I thought then and think still that the matter was of 
no practical importance, as we have already such excellent and 
sensitive heat measu’ each suitable for some special experi- 
ments. Mine has long since gone in my waste experiment 
and if Mr. Edison has made a very similar one, and thinks it o! 
value, he is welcome to his own and mine too, and I should 
recommend him to try a quill in place of the vulcanite I have 
lately seen described. 

Mr. Edison has made publicly a gross personal attack upon 
the honour of Mr. Preece and myself, and this part he must 
prove as publicly as he has made it, or stand confessed a wilful 
slanderer. 

His message to Sir W. Thomson, London, says:—‘‘ Edison to 
Sir W. Thomson. Direct impact carbon teleph sent Preece 
two months ago, also publications and letters describing its use 
as heat measurer, great abuse confidence, his part in Hughes’ 
matter—I send you publications of proofs.” 

is mi seems carefully worded, although it insinuates an 
abuse of confidence on Mr. 's e carbon ——— 
received through his agent, Mr. Adams, two months since, I have 
already mentioned ; but I had already shown mine some weeks 
before its arrival at the Post-office, and had tried them in January 
and February at the Submarine Telegraph Company in presence 
of its officers. There has been no secret as to the effects of my 
microphone since last January; but the secret of its action was 
ivulged for the first time in presence of Professor Huxley, Mr. 
Norman Lockyer, Mr. Conrad Cooke, and Mr. Preece, on the 2nd 
May last, when it was decided that I should bring my discoveries 
before the Royal Society, which was done the following week—Mr. 
could see no resemblance then or since between my micro- 

phone and Edison’s carbon telephone, and consequently had no 
confidences to make me, even it he any from Edison 
which I do not believe he had; but even supposing he had 
informed me then that Mr. Edison was trying to make a 
microphone, it would not have prevented me from at once pre- 
senting to the world the microphone I had discovered, made, and 
exhibited at the Submarine Telegraph Company many months 
before. So it was a gratuitous insult to Mr. ome and to myself 
to insinuate that simply because he sent a carbon transmitter to 
the Post-office for trial, through his own agent, Mr. Adams 
—and that publicly—that I should have taken hints from such a 
failure as it proved to be—to improve that which had already 
been found successful months before. It bore no resemblance to 
the microphone in its objects and effects; the main object of 
Edison’s telephone ap) to me to be, to avoid Professor Bell’s 
magneto transmitter, by producing the same effects of telephony 
in a different way; the main object of the microphone is to 
render audible sounds hitherto inaudible, and thus to allow us to 
investigate a new and wonderful world—and a mere glimpse, or, 
in fact, a long study of Edison’s carbon transmitter would not 
have helped the matter in the slightest. Had I been inclined to 
> would certainly have thrown me on the wrong track, as 


it 

Mr. Edison, however, has gone still further. He has sent to 
the French journals, and published in Le Figaro, June 24th, and 
Correspondence maar yey June 25th, the following which he 
declared that hé sent to Sir William Thompson :— 

Edison—Sir William Thompson. 

J’ai envoyé des ae a MM. Preece et Hughes, ily a 
deux mois, et aussi des apices de cet appareil; il y a abus de 
confiance de la part de Mr. Hughes dans cette affaire—attendez 
mes preuves. Epison. 

Menlo Park, June, 1878. 

Translation.— Edison to Sir William Thomson. 

I have sent some microphones to Messrs. Preece and Hughes 
two months since, and also some descriptions of that instrument; 
there is an abuse of confidence on the part of Mr. —_ in that 


affair—await my proofs. ‘DISON. 
This wi very differently worded to the one really 





be seen to be 
sent to Sir William Thomson, and states directly that he sent me 
microphones, and that I abused his confidence. 

In answer, I have only to say that I have never received any 
microphones, any carbon telephones, any instrument, any descrip- 
tion, letter, or communication from him, direct or indirect, at any 
time whatever. 


This I state emphatically, and now call on Mr. Edison to prove | Y, 


the truth of his message I have just quoted from the French 
journals, and that no further technical discussion can take place 
until he furnishes such proof. 
If he fails in proving the truth of the above message, as he 
surely will, his conduct will merit the contempt it will seoctve, 
UGHES, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl ‘oes pint 





of our 





STRAP DRIVING. 

Sm,—I see by your last issue that your correspondent, Mr. 
Bramwell, is not satisfied with the replies he received to his first 
letter. Itis quite evident that a belt that will give way in so 
short a time is either over-powered or is not well made, and Mr. 
Bramwell naturally looks for the easiest method of getting out of 
his difficulty. Of course ,8ft. drums would, to some extent, help 
him, as they would give greater s to the belt, thereby reducing 
the working strain; but what if there is no room for extra size 


? Ropes are also suggested; in fact, Messrs. and 
Durie “‘ are surprised that users of steam power continue to put u 
expensive leather belts instead of ropes.” Taking drums an 


belts, grooved pulleys, and ropes, I think there is little to choose 


in first cost, with erties in favour of belts. ‘“W. P.” 
suggests Ney se eg Its with wrought iron drums. The 
fact that he large experience in such belts—which, after four 


years’ use, showed no signs of cracking—and that he never knew 
one to slip, although his 25-horse power engine has come to a 
standstill several times, now leads me to say that his argument 
simply proves that his copper-stitched belt is very much over its 
wer. Does he mean to convey its success arises from the 
act of its being copper-stitched? If so, I cannot see the point, 
for all belts p if too narrow and weak, and, to my mind, 
the metallic sewing would assist slipping. 

What Mr. Bramwell really wants is a belt that will work 
on the 6ft. drums which he is , and he wants to 
know the object if any change is e. If the 17in. belt, 
at 2000ft. r minute, will not stand a working strain of 
1155 Ib., then he wants one that will. Suppose a belt 
could be made that would stand a working strain of 1800 Ib., 
then x 2000 = 3,600,000 + 33,000 = 109-horse power, instead of 
70-horse power, which the 7000 spindles require; then there only 
remains the question of slip. ere is a belt now being intro- 
duced which can be proved to stand a tensile strain of 16 tons when 
17in. wide, or nineteen times the required tensile strength of 
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or run off, it being, in fact, an endless , e shafts 

gia pone rif revlon This bl cane api to 
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and at less cost than either a new een 
If any of your 


satisfied on the points advanced in favour of the new belt, I shall 


be very ple to enter into correspondence with them. 
Daniet MILLS. 
Briddon-street, Strangeways, Manchester, July 2nd, 





CONTINUOUS BRAKES, 
Srr,—I have been a constant reader of your valuable journal 
for several years, and have, among other ae taken a great 
interest in your articles on ‘‘ Continuous Brakes.” I have care- 


fully read the recent correspondence between the representatives 
of the Smith and Hardy Vacuum Brake Company, and of the 
Westinghouse automatic. I have alsoread the letter of ‘‘ E. M.” 


in your last issue, and notice that he has only partially answered 
the undignified letter signed by Messrs. J. . Hardy and D. M, 
Yeomans. These gentlemen have been particularly unfortunate, 
and in their letter forgot to confine themselves to facts, for after 
reading their letter I went p ly to see the vacuum brake 
exhibit, and found that beef ad only four sacks on the half 
carriage to which their exhibit is attached. Three sacks are 
worked on their non-automatic principle, and one on the automatic 
system. During all of the time they operated their exhibit I 
did not see more than three sacks work at atime, as they had 
cocks by which they kept one system out of use while workin, 
the other. They therefore work only three sacks instead o 
seven, as stated in their letter, and according to their-book these 
three sacks together are only about half as large as those oats 
for an engine and tender, ie in practice they were to add the 
reservoirs to make their brakes automatic, they could only do so 
on carriages, as there would not be room for them on the engine. 
I was surprised to learn that Mr, Y was opposed to his 
own automatic brake, and that he did not hesitate to state so to 
some of my acquaintances. Does he object to it because of the 
immense pipes, reservoirs, valves, &c., required, and the conse- 
uent cost? I also visited the exhibit of the Westinghouse 
‘ompany, Which I find to be a most complete apparatus, show- 
ing the working of their brakes upon a train of ten carriages. 
One is struck by the completeness of the Westinghouse exhibit, 
and with the incompleteness of the Smiths’ and Hardy's, and also 
with the different manner in which the respective brakes are 
explained. The representatives of the Westinghouse brake seem 
to rely upon the merit of their invention, and upon the extent 
and length of time of its use, and also seem desirous of bringing 
about trials that will be of great value to railway companies ; 
while, on the contrary, the representatives of the vacuum brake 
seem to rely, not upon the merit of their invention, but upon 
the use of what. they term private information from prominent 
English railways, of the bad working of the Westinghouse 
automatic brake. 
&I will conclude this letter by 
representatives of the Smith and Hardy vacuum brakes, that is, 
to be very careful in regard to their own statements, and rely 
upon the merit of their brake, if it has any, and not seek to 
elevate themselves by trying to damage the interests of others. 
From my letter they can see how I have been affected by their 
way of advancing their brake. E. Png. 
aris, July 3rd. 





iving a little advice to the 





STEAM ON TRAMWAYS. 

Srr,—I have read, with much interest, the remarks on thissubject 
in your leading article of last week. While agreeing with much 
that you advance, I cannot but think that you take too dismal a 
view of the question of profit or no profit, by the adoption of 
steam. Let me take instances of which I have personal know- 
ledge. The tramway at Cassel is a very heavy line; and, before 
its construction, calculations were gone into by engineers of 
eminence, when it was indisputably shown that, if worked by 
horse-power, the venture could not, by any possibility, be a 
remunerative one. With steam, however, the case has been 
different, and although no dividend has as yet been declared, the 
line not having been opened a year until the 9th of next month, 
the directors, who are best able to judge, have expressed them- 
selves satisfied with the result hitherto, and anticipate for the 
shareholders a handsome return on the capital invested. 

imilar remarks apply to the tramways at Barcelona. At 
Rouen, where steam-worked tramways have also been in opera- 
tion for several months t, successful results have likewise 
been obtained, and a member of the syndicate to whom the lines 
belong, a gentleman who is most largely interested financially, as 
he is the most actively concerned in the administration, assured 
me ashort time since that his expectations had been fully reached. 
At this present writing I am unable to supplement these obser- 
vations with figures. It will be readily understood that detalls 
of this kind respecting foreign “ae ome are not easily obtain- 
able. At an early date, however, I hope to place them at your 


e Vale of Clyde line, nearer home, has, perhaps, 
et been worked by steam long enough to enable sta- 
tistics to be collected. As regards Paris, the section of 
the tramways on which steam is used cannot be taken as 
a fairly representative line, or the results as justly indi- 
cating what can be done by mechanical power when employed 
under reasonable and adequate conditions. The line in question 
has no proper foundation, no cross or continuous sleepers, and 

e rails are all sorts of distances above and below the roadway, 
with, in many instances, the stones of the lgtter projecting above 
the surface of the former. At the meeting just concluded of the 
Institute of Mechanical yp ape no less an authority than the 

i r of the traction of the steam-worked Paris tramways said 
that on the lines he worked there were in many places }in. differ- 
ence of level in abutting ends of the rails, and joints din. open. 
Under conditions such as these it would be simply absurd to 
expect —— like economical results from the working of 
steam or, indeed, any other power. There are tramways in Paris 
on which the 1. omnibuses are running that are suited for 
steam, and very different results were the engines at present in 
Paris run on them would, I am sure, be attained. 

In considering the relative cost of steam and horse-power, it 
should be borne in mind that from twelve to fourteen horses form 
the complement required for one full-si passenger car, and 
taking the cost of these at from £40 to £50 each, the total amounts 
to more than the price of an average steam tram engine, even when 
reckoning provision for reserve, and without calculating that the 
earning power of an engine is far beyond that of the number of 
horses mentioned. The engines in use on the Paris lines were, I 
am informed, very much cheaper than this. 

The working life of a tramway horse is also very brief. At 
the end of three years it is “‘cast” and sold for whe we seep 
trifling sum. This should not be forgotten in cal ions a3 to 
the cost of animal traction. And this reminds me that humanity, 
as well as economy, should not be lost sight of. The strain 
to which horses working tram cars are subjected is of exceptional 
severity, and in weather such as that we are just experiena- 
ing, the work is most exhausting. I ean s of my own 
observation, of the sufferi during the past week of the cattle 
belonging to one metropolitan company. Of the necessity of 
much better ent way than at present obtains there can 
be no question, but this n not be an obstacle to the adoption 
of steam; for assuming that for some time to come animal 
power is not superseded a. mechanical, the condition of many 
paar (4 is at present such that the powers that be would beamply 
justified in demanding their instant renewal. 

Clapham, June 26th. 


hardly 


Exprerto CrEDE. 


RAMS AND RAMS. 


Srr,—The late fatal collision in the Channel, when one German 
ironclad sunk another, and would assuredly have sunk hersel! 








f 
had a heavy sea been , is not a subject to be dismissed 
lightly or at once. It should form an ve though sad 
lesson to tific men and naval archi and be fully discussed 
in all its bearings before permanent ‘attaches to the ram 
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as an established weapon of naval warfare. In using the word 
discredit, I must ever remember that at whatever decision the 
Admiralty arrives at, a large ber of inent authorities, 
both in and out of the service, will oppose most strongly the 
disuse of the ram, on the plea that if we do not specially fortify 
the bows of our vessels and our enemies do, we shall be fighting 
at an enormous disadvantage, for there can be no question, 
although the,ram is a weapon to be used with extreme caution, it 
is the deadliest known. 

What happened by accident on the 31st May will surely be 
repeated, probably by gota but more certainly by dead 
intent the next naval action. e all know how difficult it is to 
— a apetne, vf half-a-dozen heavy ironclads apart and safe 
and sound in an ordinary fog, when under —~ steam, and acting 
knowingly under the orders of an experienced admiral, each shi 
being kept in open working order, many hundreds “zene cok 
What a chapter of hair-breadth escapes-could the ty and 
their officers tell of in these cruises ; how, on manceuvring with 
studied care, it has not unfrequently happened that two ponder- 

passed each othe 





ous iron monsters have glided by or r at such 
congueeee proximity that, to use a nautical phrase, “a biscuit 
t have been thrown on board.” 


f we pass on to actual realities, the collision of the Northum- 
berland and Hercules; the sinking of the Amazon; the North- 
fleet run down by the Murillo ; the Iron Duke and the Van; ; 
and the last fatal collision of the Kénig Wilhelm and the Grosser 
Kurfiirst, excepting the fatal effects of the ram in the late 
Italian and American wars, we are forced to conclude that a most 
“"Joleing ferme entice Gab ppeared on te resent cols 

rom articles ve a on the recent collision, 
we comdicedine t nary ourselves that it would be nearly impossible 
for such an accident as occurred to the German to happen to our 
Inflexible and —_ — pe pow ben hg seem to fo: “ pce hg 
great many, in fact nearly all our carry equ w 
or to be strictly correct, considerably weaker ram bows then the 
Kénig Wilhelm, and that the wor value of such a stem as 
the Inflexible carries has yet to be tested. 

I might also remember that er naval strength is only 

y represented by her iron and that most of her 
wooden ships, at least 50 per cent., could be fitted to carry the 
eadly ram, employing it with 'y less disastrous effects to 
the rammer than if the ships were armour-plated and built of 
iron. Whether such fitments would be expedient additions to 
existing vessels I do not md to say, but I think the subject 
of detaching rams, both for ironclads and wooden vessels, either 
fitted as — 7" or as rams, simply worthy the gravest con- 
sideration. Opinions are divided as to whether the torpedo, the 
ram, or gunistoplay themost important in coming naval wars. 
Nations labouring under similar doubts endeavour to arm vessels 
with the best of all. With enormously thick armour to keep out 
the ponderous projectiles which the 100-ton gun can w many 
and tontovescal belthande Gf Gieae ties chip pontine squlies 
and transve ulkhe: protect the ship if possible 
insidious to o attack, and to withstand the force of the ram. 
The longitudinal side itions, bearing in mind internal working 
requirements, are e@ very wide to ag the enemy’s ram 
—— deeply the vital below the line of armour. 
ow the ram of the Kénig Wilhelm projected 15ft. horizontally 
beyond the vertical line, and other rams or iehecten bows vary 
their ce from about 8ft. to as much as 25ft., so it is evident 
if we continue to build vessels somewhat on the same proportions 
so far as distance apart of the skins is concerned, only a partial 
blow will suffice to penetrate both, and if other forms of vessels 
are employed, even the latest advocated, where this distance apart 
of skins is largely increased, no safety will be procured against 
the ram fitted as a torpedo as well. 

In 1873 an elaborate work was published on a detaching 
tovgets spur by Mr. Palmer, then commanding the Indian iron- 
clad, Magdala, in which the author shows the advantages to be 
expected from the employment of the removable ram and 
torpedo, pa f great stress on such fitments to the bows of 
wooden ships whose draught would allow the point of the spurs 
to be carried at a sufficient depth under water to pierce below the 
armour of the heaviest ironc’ The spurs would only be carried 
during war or times of danger. The idea is ingenious and 
promising, for it must be remembered that it was the very 
structural weakness of the Kiénig Wilhelm’s stem which enabled 
her to escape so much of the force of the collision, the blow being 
so slight that no injury whatever was dealt her engines and other 
fitments. It is true her bow and end armour-plates suffered 
severely, owing to their iar construction; but even with 
this, a sufficiency of suitable water-tight bulkheads would 
have removed all ger of her foundering. 

Had the stem been built around and supported by the armour- 
plates, I may assume, igen by such experience as our naval 
authorities have given the matter in constructing the specially 
strong bows of the Inflexible, that the shock to the rammer would 
have been considerably heavier; that there would not have been 
the flexibility, and that under such a blow as the —_ Wilhelm 
. slivered, her stem, although it might have remained tolerably 
intact, would probably have caused an equal but different amount 
of damage to the rammer. 

We must remember that until the side of the Grosser Kurfiirst, 
now lying under the Channel waters, is carefully examined, it is 
impossible to form an accurate estimate of the power of the ram ; 
we are insufficiently informed of the actual damage to the sunk 
ship. Was the blow a clean up-and-down cut through both skins, 
or was there in addition a continued fracture, breaking through 
the frame irons and opening out the several compartments to the 
inrush of the seas as the rammer’s bow travelled aft? I question 
the latter, and regard it as a matter of grave doubt whether any 
bow spur, however rigid the continued pressure of 
such a collision as I refer to without considerable permanent 
damage to herself, either in a wrenched-away spur, which would 
give us an unsafe and unwieldy ship for second immediate action 
—as far as her manceuvring powers are concerned—or would 
otherwise make itself felt on the engines, pipes, and their fitments. 

Although it is a Vey is being able to sink an enemy with- 
out sinking oneself, it is well to consider what effect a protruding 
stem twisted across the bows would have on her steering qualities 
—whether she would not - at the pw eel of pe son A wane 
manceuvring power was un ; and, again, whether t 
not be found desirable to beds that in peace times 





’ 
vessel so 
she would not have to carry such a head weight, or be in a posi- 
tion to use it by accident in collision with a friendly vessel. 

Now a ship with a detaching spur would be light forward, and 
consequently an easy and thoroughly seaworthy cruiser ; as far 
as strength is concerned, she would carry a perfectly straight 
fortified stem, and without her ram, if suddenly obli to act 
on the defensive, would be an efficient rammer; whilst with it 
she would, although perhaps a wooden vessel, be in a position to 
offer a desperate resistance to the most heavily armoured 
ship that floats. Many recommend the abolition of the protrud- 
ing bow, but it requires little argument to show how impossible 
it would be under ordinary circumstances for a vessel titted with 
only a ht stem to obtain sufficient penetration through both 
ee Laas and outer skin of a properly constructed warship to 

er. 

The ram has proved itself disastrous in so many ways that we 
cannot di it, nor is it less likely to be efficient in the 
future when a large number of war ships assemble in deadly 
fray. Although commanders may hesitate to employ or 
often will have no choice when harassed by torpedo-boats, White- 
head and other torpedoes, and each other—astate of indescribable 
confusion and mental anxiety to commanding officers, that they 
will gladly remove by the promptest method of destruction, 
such as the attack by ramming specially recommends, For these 
reasons I cannot but regard the subject of — torpedo 
MMANDER. 


d great attention. 
aie 


RELATIVE PROPORTIONS OF BOILERS IN THE 
ROYAL NAVY AND MERCANTILE MARINE. 


Tue Admiralty Committee on Boilers have, through the kind- 
ness of many of the most eminent shipping companies, obtained 
drawings of boilers with remarks as to their working capa- 
bilities, and although a good deal has been done towards 
tabulating these, some time will be required to complete the 
results; in the meantime a short table is given in their report, 
showing the proportions of some of the boilers in each service. 
This table we reproduce, as it contains some interesting 
figures not generally accessible. 





circular shell of the boiler only—steam chests, domes, driers, 
or superheaters—having been left out, and as this extra space 
is greater in the merchant service, this would give a larger 
proportion of steam room in favour of their boilers when 
compared with those of the Royal Navy. 

The indicated horse-power in the case of the navy is the 
maximum obtained at The measured mile, while that in the 
merchant steamers is estimated with their boilers less forced ; 
in equalising this difference 15 per cent, has been added to the 
horse-power of the latter—a proportion approved of by several 
experienced engineers—so that any advantage in these com- 


















































The steam space given, in all cases, is that within the parisons may be disregarded. 
é | Per 100 indicated horse-power, 
4 Description of Beg es ers , Betis 
=| em erice wae“ | gd | Ue | | aa| 2 See 
S oS me ne a Es 
Az a a 
of No. 1. Sq. ft. |Cub. ft.'Cub. ft.|Cub. ft.) Sq. ft. 
11] Government service... | Circular, single-ended...) 10°2 | 72°3| 39°9| 85°9| 193 1 Ss 
5| Merchant service Re .+| 18°6 | 114°1] 71°0| 165°8| 33°6 | The indicated horse-power was not 
1 ue wv », double-ended...) 13°6 | 91°7| 57°2|124°7| 25°4 given on all the drawings lent 
6 ate ne ae » single - ended, to the Committee, 
with flat sides ...| 10°9 | 116°2| 104°0| 181°5| 29°9 
1 ” ” ” double - ended, 
with flat sides...| 13°6 | 92°0| 67°4/112°2} 24:1 
Percentage of cubic | 8 5 |S8_= 
vaittbsctt & Slee. 
en up by E he 
No. 2 HEEL 
oO. #58 PS 56s 
ge | 94] 919 EI 3 
at rf | 2 £44 
ise} ain & Ho & 
11) Government service... | Circular, single-ended...| 36°50 | 20°15 | 43°35 | 53°27 | 89°98 
9 Merchant service... we a ..-| 33°66 | 20°75 | 45°39 | 41°35 | 86°34 
18 og ¥ »,  double-ended...! 33°36 | 21°30 | 45°34 | 52°84; 89°48 
12 “ Ls ba »» Single - ended, 
with flat sides ...| 30°00 | 26°35 | 43°64 | 41°15} 98°23 
2 i * »» double - ended, 
with flat sides ...| 33°88 | 24°82 | 41°30 | 53°77 | 93°26 
, No, 8. 
1 Government service... | Circular, single-ended...) 31°30 | 25°98 | 42°72 | 52°96 | 92°18 : 
The best steaming boiler that 
1; Merchant service oy “FE .-| 32°94 | 21°32 | 45°74 | 32°60) 88°35 _ come under my obser- 
vation. 
One of the best boilers we have ; 
1 ” ” ” ” --| 28°22 | 24°54 | 47°24 | 34°78 | 91°10 never gives trouble at maximum 
speed, 
No. 4. 
1) Government service ... | Circular, single-ended...! 38°16 | 13°38 | 48°46 | 64°49 78°79 
Bad for priming, and a constant 
1; Merchant service os i a 19°89 | 42°54 | 45°67 | 88°68 anxiety to the engineer in 
charge. 
" i . . ‘ Constant ing; can never be 
1 te i Bi es 1 .++| 88°13 | 12°62 | 49°25 | 50°50 | 77°49 worked at full power. 








Note.—Table No. 3 gives examples of three of the most roomy, and Table 4 three of the most confined or crowded boilers, with remarks of 
the superintending engineers on their steaming powers, &. 








POWELL’S COMPOUND BEAM ENGINE. 


THE compound condensing engine by MM. Powell et Cie., 
Rouen, which is driving part of the machinery in the French 
gallery, differs so little in its general form from others of this 
type that we shall confine our remarks principally to the con- 
struction of the valve gearing, Correy’s patent, which will be 
found illustrated at pages 1 and 8. 

The ordinary arrangement of valve chest for compound 
engines has — —— Be “eo enters —_ x ~ 
jacket surrounding both cylinders, and passes thence the 
starting valve into the valve chest of the smaller pian: 
The valves are worked by a trangular excentric, and the 
expansion gear is arranged to produce a cut off at any point 
in the stroke of the small cylinder from 0 to 90 per cent. of 
the stroke. 

The small valve A, Figs. 1, 2, and 3, presents two parallel flat 
faces, of which the inner one, which slides on the valve face of 
the smaller cylinder, is formed like an ordinary valve, so as to 
admit steam for from 60 to 90 per cent. of the stroke according 
to the maximum load on the engine. Two rectangular ports 
a into the outer face, whose dimensions correspond with 
the sectional area of steam port uncovered by the mner face. 
‘Two expansion slides BB’ act on the back of the valve, 
against which they are maintained by the pressure of the 
steam ; and the ports in the valve may be completely closed 
by the slides and communication between the valve chest anc 
cylinder being entirely shut off. The expansion slides are fixed 
on two rods CC’, each of which passes through a double stuffing- 
box D D’ to prevent leakage of condensed steam along the rods. 
The diameter of the rods is so calculated that the pressure of 
the steam on its upper extremity plus the a of the rod, 
shall be greater than the frictional resistance of the slides and 
of the stuffing-boxes ; by which means the slide rods with the 
slide fall as soon as they are liberated, without the employ- 
ment of springs and counter-weights. 

Each slide rod is fitted with a small piston below the 
stuffing-box which plays in an air cylinder EE, the esca' 
of air ing regulated at will by means of two screwed spindle 
valves 8 8’, Fig. 4. When the rods fall suddenly any shock is 
completely obviated by the compression of the air under the 
pistons. The valve rods CC’ are worked by two circular 
excentrics FF’, The excentrics are connected with two 
cylindrical rods G G’ working in guides attached to the column, 
and moving within two wrought iron straps H H’ which carry 
the trigger and are cottared to the lower end of the slide rods. 
The upper part of each of the rods GG’ is for a short length 
reduced in the lathe, the cylinder being chucked excentrically 
so as to form a crescent-shaped shoulder J at one side of the 
rod—see Figs. 5and 7. This is of hardened steel. The 
other piece I, also of hardened steel, engages in the square 
opening of the pieces H H’, and can be displaced horizontally 
to an amount equal to the yoy shouldering on 
the rods GG’, when actuated by the ed and articulated 
lever K. The pieceI is traversed by the upper end of the 
rod G, and the opening through it is of a circular form, so 
that it applies exactly to the semi-ci f of the rod 
and is kept in contact with it by the helical spring L. When 











one of the excentrics is at its lowest position, the slide rod in 
connection washer at the 


th it rests on an india-rubber 





bottom of the air cylinder ; the port is closed by the slide, and 
the shoulder J of the rod G has fallen about jin. below the 
piece I. This play is designed to allow I to settle itself properly 
onthe shoulder of the rod | being actuated thereto by the spring 
as shown in Fig. 5. When set in motion the excentric 
pushes the shoulder of the rod against the piece I, the slide 
is raised and the port uncovered, The cranked lever K bei 
raised at the same time, carries with it the steel knife-edge 
pr M, which comes in contact with one of the cast iron cams 
at any given point of the stroke of the smaller piston ;as the 
excentric continues its motion the lower end of the lever K 
describes a small arc of a circle on its fulcrum and pushes the 
piece I off the shoulder of the rod against the action of the 
spring, by which means the slide and its rod are set free, and 
instantly pushed down by the pressure of the steam, and in 
descending close the port. The camsN N’ are keyed ona small 
shaft O which actuates a system of levers, connecting it with 
the sleeve of the governor. The form of the cams is deter- 
mined by the diagram of the valve motion, The position in 
Fig. 2 shows the widest position of the balls of the governor, 
and corresponds with the maximum speed of the engine. 
this position the knife edges M come into contact with the 
cams N when the crank is at the dead point; the steam is 
cut off, and if the cams were held in this position by hand the 
engine would come to rest. The impulse of the knife edge on 
the cams is very feeble, but always direct, its sole duty being 
to remove the piece I off the shoulders, without any tendency 
to a lateral diversion. To obviate the consequences of the 
absence of any resistance on behalf of the cams to the action 
of the governor, a very feeble but constant resistance is 
opposed by means of a small piston suspended from the sleeve 
playing in a small cylinder filled with oil. Very satis- 
factory results have been obtained by Messrs. Powell’s engine 
constructed on this principle, and in speaking of the one 
exhibited, it is almost superfluous to say that the workman- 
ship does credit to the manufacturers, and that the reputa- 
tion of the firm runs no risk of diminution either from a 
neglect of modern requirements or careful execution. 








RAILWAY BUFFER STOPS. 

WE are not aware that any drawings of stop blocks cr 
terminal buffers have recently been published in this country. 
They are rather important adjuncts to a station, and in 
some cases are elaborate structures costing a good deal of 
money. We have deemed it likely, therefore, that a few 
examples of such stops may prove useful, especially to the 
younger members of the profession, and we publish this week 
a working drawing, giving two examples, one being the 
standard buffer stop on the London and South-Western Rail- 
way, and the other that used on the London, Brighton, and 
South Coast Railway. The drawings explain themselves. 
The South-Western stop is made up of rails and timber, and 
is very simple and inexpensive. The Brighton Railway stop is 
wholly of timber, backed up with common ballast ; in some 
cases a pair of engine buffers are fitted to the buffer beaw, In 
an early impression we shall give some additional examples of 
these structures. 
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THE PARIS EXHIBITION—COMPOUND BEAM ENGINE. 
MM. T. ET T. POWELL, ROUEN, ENGINEERS. 


(For description see page 7.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwietMever, Bookseller. 

NEW YORK.—Tus Witimer and Roosrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement, No. CVIX. 
of the Portfolio of Working Drawings, representing Buffer Stops 
on the London and South-Western and the London and Brighton 
Railway. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 

















TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage oop od in order that 
answers received by us may be forwarded. to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

W. H. A.—Mr. John Heywood, publisher, Manchester. 

IRONFOUNDER.—See the answer to this question in our correspondence column 

the 24th May last. 

G. H. W.— We have received no information on the subject as yet, and there- 
Sore imagine that no appoiatment has yet been made, 

A. D.—You are governad by the Act. Though small, your engine is a loco- 
motive within the meaning of the Act. It is hoped that some change in the 
law will be made. 

J. H. (Cathcart-road).—Hoare's pocket-book, “Iron and Steel : a Work for 
the Forge, Factory, and Office,” published by Crosby Lockwood and Co., witl 
answer your purpose. 

R. E.—You are quite mistaken in your views. Try the experiment on a small 
scale with a tin tube and a pair of bellows, and you will find that the 
height to which you can lift water in the way you propose is quite insignif- 
cant, 

CorruGatep Borer Fiurs.— We hace received a letter on this subiect from 
Mr. Webster, in which he states that he is perfectly well acquainted with the 
construction of Galloway twilers. This statement he wishes published “ in 
justice to myself to correct ‘ Boiler's’ assumption of my ignorance.” 

G. W. P.— The effective lift of any pump has nothing to do with cranks or 
levers. It is measured from the level of the water in the well to the level of 
the orifice in the pump barrel or main through which the delivery takes 
place. If the pump is well made, the delivery ought to be for three barrels 
combined equivalent to that from three independent pumps. 

y.—IJt is quite possible to construct a water-pressure engine which will 





work well with not more than 26 1b. or 281. pressure. It would be impos- 
sible to give a proper reply to your question without knowing more than you 
have told us. For ewample, tanks might cost more or leas than an 


accumulator, Again, you might do letter with wire ropes than with water. 
Write fully. 

8. J. B. (Constantinople).— Nothing will remove the deposit to which you refer 
better than parafiine oil of the kind used for lamps, We fear, however, that 
your condenser is too barge to be treated in this way. Try @ strong solution 
of common washing soda if you can get it, if not, you must use the crude 
potash to which you refer. You can easily wash out the tubes afterwards 
with a jet from a hose turned into each tube for half a minute or so. Olive 
oil is about the worst oil you could have used for your eylinders. Why not 
keep to tallow o lard oit? os 

COAL COMPRESSING MACHINERY. 
(To the Editor of The Engineer.) 

Sur,—Can any one give me the names of makers of the best kind of 
machinery for making patent coal fuel—brick coal? Also the publishers 
of any treatise treating on the manufacture of the above from coal dust ? 

Darlington, July ond. Ww. 





SUBSCRIPTIONS. 

Tus Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, Uf preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number) .. - £0 14s, 6d, 
Yearly (including two double numbers). . - £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 

made, Tut ENGINEER ws registered for transmission abroad, 

Cloth Cases for binding Tuk Exoinerr Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be had, price 18s. each :— 
Pols. 8, 6, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Poreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at following rates. Subscribers paying in advance at the 
following rates will receive Tux ENGINRER weekly and post-free. Sub- 

oan ers by Post-office order must be accompanied by letter of advice 

to Publisher. Thick Paper Copies may be had, if preferred at increased 
rates. 


Remittance Post-ofice Order. —- Australia, Belgium, Brazil, British 
Guiana, Canada, Cape of Good Hope, Denmark, t, 
only), Germany, Gibraltar, India, Italy, Japan. alta, 
, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
tas Coast of Africa, West Indies, China vid South- 


Remittances by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and ——, reece, Ionian Islands, Norway, Panama, Peru, Russia, 
pre pain, Sweden, 21 16s, Chili, Borneo, and Java, £258. India, 
vid Brindisi, £2 Os. 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lires and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten eee inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx o’cLock on TaursDAY EVENING In EACH WEEK. 
*," Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. Leopold Riche ; 
letters to be addressed to the Bditor of Tak Enoineer, 163. Strand, 
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THE NEW EDDYSTONE LIGHTHOUSE. 

Mr. J. N. Dovatas somewhat astonished the world 
last year by announcing, at the Plymouth meeting of the 
British Association, that the existing Eddystone Light- 
house must ere long be replaced by another. It has long 
been known to engineers, however, that the permanence 
of the foundations of the structure was at least doubtful. 
Smeaton’s great work is as strong as ever, but the rock on 
which it is founded is apparently — undermined by 
the sea, and the destruction of the lighthouse is simply a 
question of time. We have fully considered the ques- 
tions which are raised by this fact, and a map of the 
Eddystone reef will be found in Tue ENGINEER for 
September 7th, 1877, to which our readers may turn with 
advantage. It has been decided by the Trinity House 
that a new lighthouse shall be commenced as soon as 

ible, and the site for its erection has been fixed. 
The principal points in the Eddystone reef are the House 
rock, on which the present lighthouse stands, the south 
rock, the south-east reef, the east rock, and the north 





rock, ‘The House rock is the highest of all, and 
this fact, no doubt, led Smeaton to select it. The 
new lighthouse is to be built on the south reef. No 
doubt Mr. Douglas, engineer to the Trinity House, has 

reasons for selecting this site ; but the rock is so 
ow that a great difficulties will be encountered in 
building the lower portion of the new structure. It lies 
in some places 4ft. below the low water level of a spring 
tide, and at the best it is never uncovered before half 
tide. The hoursduring which it will be practicableto work 
upon it will, therefore, be very short. The place is much 
exposed, and it will be impossible to obtain any assist- 
ance worth mentioning from divers. It taxed Smeaton’s 
utmost resources to get in his foundations, and we do 
not see how Mr. Douglas can hope to be more successful. 
In works of this kind the modern resources of engi- 
neering can do little; and the so-called rough-and-ready 
expedients of Smeaton cannot be superseded by steam 
or machinery. It is just possible that under certain con- 
ditions of the weather, rock drilling mechanism may 
be got to work; but the blasting operations needed 
will not be extensive, and little will be effected 
in the way of ek | on the work by the rock drill or 
any uther machine. Mr. Douglas had sinall choice open 
to him, and has made the best he could; but it 
appears to us that, bearing all the conditions in view, he 
has assigned far too short a time—five years—for the 
completion of the work. If he has unprecedented good 
luck as regards weather, all will go well; but a few 
stormy summers will prove fatal to his hopes. However, 
sooner or later the foundations will be got in and the 
structure raised some distance above high-water mark, 
and he will then be able to get on fast enough. 

Mr. Douglas has, in preparing his designs, prudently 
adhered to Smeaton’s principles of construction. But the 
new tower will be much larger than Smeaton’s. A 
description of this last will be found in our forty-third 
volume, and may be consulted with advantage. The new 
tower will consist of a perfectly cylindrical base or drum 
44ft. in diameter and 22ft. high. From this drum will 
spring the lighthouse proper, 35ft. 6in. in diameter at the 
bottom. All round will be a ledge nearly 5ft. wide formed 
by that portion of the top of the drum which is not covered 
by the lighthouse. This will form a landing platform. 
At a height of 134ft. above the rocks, the shaft of the 
tower will be 18ft. 6in. in diameter, and from this point 
to the top, 142ft. above the rock, the tower increases by 
a graceful curve to a diameter of 23ft. The old light- 
house is 34ft. in diameter at the foundation course, and 
15ft. at the top ; the galle mag, * mae above high water 
mark, and the light 7ft. higher. e new light will stand 
no less than 55ft. higher. The whole structure is to be 
built of granite, dovetailed and cemented together very 
much on Smeaton’s plan. It will be entirely solid, except 
as to a little water tank, up to the entrance door, about 
22ft. above the landing platform. The walls of the hollow 
portion of the shaft will be 8ft. Gin. thick at the bottom. 
and 2ft. 3in. at the top. It is proposed that the shall 
be built of single headers, cut to the proper angle, and 
laid like the voussoirs of an arch turned on itsside. Nine 
storeys will be made by vaulted floors, and all doors 
and windows will be of solid gun-metal. The total 
quantity of granite will be 69,500 cubic feet, and as about 
50 tons of metal will be employed in the shape of cramps, 
pins, lantern sashes, and so on, the total weight of the 


structure will be about 5200 tons, or nearly 34 tons of | d 


insistant load on every square foot of foundation, which 
ought to secure ample stability. The whole lighthouse 
is to be fitted together on shore, taken down, and erected 
on its —— site. 

The Elder Brethren of the Trinity haveadopted rather an 
unusual course in asking for tenders for the construction 
of the new lighthouse. Hitherto they have always carried 
out important works of this kind themselves. Nor is it 
easy to see how the building of lighthouses on exposed 
reefs can come within the scope of legitimate con- 
tracting. Undertaking such operations at fixed rates 
is the nearest approach to gambling that it is possible 
to imagine. We are not surprised to find, therefore, that 
all the few tenders sent in considerably exceeded Mr. 
Douglas’ estimate, which is £70,000, or, say, £1 sterlin 
percubicfoot. Asa consequencethe Trinity House rejec 
all tenders, and decided on building the lighthouse them- 
selves. In this they have no doubt acted pee scr ay They 
have plenty of money at their disposal, and plunge into 
no desperate venture as would a contractor who had tied 
himself down to finish and hand over the tower in a given 
time for a given sum. Weare not at all astonished to 
learn that no one would run the risk of taking such a 
contract at £1 per cubic foot. Desperate games are 
usually played for high stakes, and the contractor for the 
Eddystone lighthouse would need a great deal of money 
to provide for contingencies. But, apart from this, we 
confess we cannot at all see how Mr. Douglas can 
execute the work at the sum he has named. The 
existing lighthouse cost £3 per cubic foot. The Bell 
Rock light—a full description of which will be 
found in THE EncIneER for February 2nd, 1872—cost 
39s. per foot ; the Dhu Heartach lighthouse, 31s. 4d.; the 
Great Bass light, 38s. 1d. It is true that, on the other 
hand, the Bishop’s Rock light cost but 19s. 8d. per foot, 
but the comparison lies not between small lighthouses 
constructed under comparatively easy conditions and the 
new lighthouse, but between it and similar structures 
built under great difficulties. We are disposed, therefore, 
to think that Mr. Douglas’ estimate will greatly 
exceeded. If he succeeds in keeping the actual cost of 
the work down to anything like £80,000, he will have 
done very well indeed. 


TUBULOUS MARINE BOILERS. 

Tue Admiralty Boiler Committee, to whose report we 
have so frequently referred, appear to have been very 
favourably impressed with the suggestion that tubulous 
boilers should be adopted in her Majesty’s Navy in lieu 
of the boilers of the usual construction now employed. 


They state that they have made “further inquiries into 





this system of constructing boilers, both for marine 
and for land purposes, and the evidence has been of a 
very satisfactory nature.” They believe “that such a 
system of construciion, combined with the exclusive use 
of fresh water and tight condensers, will lead to good 
results as regards endurance, safety from explosion, and 
—— economy.” This is no doubt high testimony in 
avour of water tube boilers, It will be seen, however, 
that it is coupled with conditions of considerable im- 
portance, The water tube boiler is to be worked only with 
pure water, containing, if possible, nosolid matter whatever, 
and as a consequence the condenser must be absolutely 
— ; forshouldit leak, solid mattersin theshape of common 
salt and sulphates of lime and magnesia will assuredly find 
their way into the boiler. It is not impossible, however, to 
make a surface condenser which will not leak sea water ; 
and distilled or rain water can be stored on board most 
ships in the small quantities required to make up for 
loss of steam through stuffing boxes. The safety valves 
can of course be made to blow into the condenser, which 
will be kept cool enough by the aid of a donkey pump. 
But, granted the pure water, is it quite certain the results 
will be satisfactory? The committee appear to have had, 
after all, a very limited experience with water tube 
boilers. They refer to but two types, one that of Mr. 
Perkins, the other that of Mr. Rowan. They examined 
five of Mr. Perkins’ boilers—two on boarda yacht and atug, 
one at hisfactoryin London, while the remainingtwo are at 
work in Kent and Birmingham. The Committee do not 
appear to have examined any of Mr. Rowan’s boilers. For 
the moment we may disregard the latter, and go on to 
consider the evidence in favour of the former for use at 
sea. Most engineers are familiar with the construction 
of Mr. Perkins’s high-pressure boiler. It consists of 
very small and thick tubes screwed together, and no 
arrangements, properly so called, are made for circulation 
or for keeping stcam in one place and water in another. 
In fact, Mr. Perkins does not seem to care much how 
the steam gets away from the water. That it does ulti- 
mately find its way in a tolerably dry condition to the 
cylinders is, however, certain—that is to say, provided 
the necessary conditions are present. One of these is 
that the boiler must be worked at so high a pressure, say 
250 Ib. to 300 lb., on the square inch, that the bubbles of 
steam shall be very small. At the latter pressure a cubic 
foot of water only makes 96 cubic feet of steam, and 
assuming the engine to require but 21 lb. of steam per 
hour, only 32 cubic feet of steam would have to pass 
through the steam pipe in the same time. If the engine 
worked with a boiler pressure of 75 Ib., each cubic foot 
of water would represent 353 cubic feet of steam, and 
for each horse-power over 117 cubic feet of steam would 
have to pass through the steam pipe per hour, and the 
commotion within it would be correspondingly increased. 
It is indeed on the smallness of the steam bubbles that the 
Perkins boilerdepends forsuccess; and if it were worked at 
low or comparatively low pressures, all the water would be 
blown out of it in a very few minutes. It will be under- 
stood, therefore, that the Perkins boiler is am part of 
a system. The engine must be taken as well as the 
boiler ; and if the Admiralty were to adopt the latter, 
they would have to accept the former as well. A second 
essential to the success of the Perkins boiler is, we have 
little doubt, moderation in the rate at which it is worked. 
Unfortunately, Mr. Perkins has never yet published any 
ata concerning the efficiency of his boilers, but we know 
that for comparatively moderate powers he provides an 
enormous amount of heating surface ; and we confess we 
shall be surprised to hear that his really successful boilers 
evaporate more than about 2lb. of water per foot of 
heating surface per hour. If the boilers are pushed 
beyond this they prime, and are liable to boil the lower 
tubes dry. If we are mistaken on this point, Mr. Perkins 
can set us right by giving figures obtained as the result of 
actual experiment. Assuming that our views are correct 
marine boilers in the navy on the Perkins system would 
require to have at least twice as much heating surface 
as they have now. This would mean weight even if it 
did not mean space, and we are somewhat at a loss to 
understand how Mr. Perkins could arrange his boilers to 
work up to say 7000-horse power in a ship of war, in 
such a way that pag Hing be swept, and would not 
occupy more room t is required by the ordinary 
modern naval boilers. Of course Mr. Perkins urges that 
by the useof high-pressure steam on his system he can save 
so much coal that the additional weight or size of boilers 
will be a matter of no consequence. Now in this matter 
figures will be the best proof. We have particulars lying 
before us, supplied from a perfectly independent source, 
which show that the steam ship Beaconsfield, engined by 
the North-Eastern Engineering Co., of Sunderland, and 
indicating about 630-horse power, burns 1°9 lb. of coal = 
horse-power per hour. It is quite possible that many other 
merchant steamers are doing the same, but as we 
have not absolute data concerning them, collected 
on a long voyage and not on a trial trip by us, we prefer 
to speak of the Beaconsfield’s performance only in this 
connection. Her working boiler pressure is about 75 Ib. on 
the square inch. Now can Mr. Perkins satisfy the world 
that he can beat this performance, and if so, by how 
much? Do what he can, we fear the margin which will 
stand to his credit will be too small to make up for the 
peculiarities, we will not say defects, of his system. All 
things considered, therefore, we confess that we do not 
uite see the reason why the Admiralty Committee 
should have expressed themselves so forcibly with rd 
to Mr. Perkins’ system. They recommended as far back 
as 1874 that it should be tried in a land engine and boiler 
for use in one of our dockyards ; in a home port Govern- 
ment tug, and in a small, sea-going man-of-way. This 
latter s tion has our warmest approval, and it is 
much to be regretted that a small man-of-war was not 
fitted long since with Mr. Perkins’s engines and boilers. 
The unfortunate fact about the system is that little or 
nothing is known accurately about it, because Mr. Perkins 
has always maintained the utmost reserve in speaking,‘not 
of the results that he thinks may be obtained, but of 
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those which have been obtained with his machinery. 
Our exception to this portion of the Admiralty report 
is, that it oe of Perkins’s and Rowan’s water tube 
boilers as though there were none others in existence, 
and that about these the Committee obtained little or no 
information of any kind which could guide them in 
forming an opinion as to their fitness for sea-going 


purposes, 
_ Proceeding with our consideration of the reecommenda- 
tion of the Committee, we may ask, Is it quite certain 
that tubulous boilers must be worked with water so pure 
that a leaky condenser will spoil all? If this be true, 
then the sphere of action of the tubulous boiler must 
be very limited. It is possible, but by no means easy, to 
keep a surface condenser quite tight ; but to use a boiler 
which depends for its existence on the excellent qualities 
of a condenser is little short of courting disaster. It 
would be bad enough to do this in a merchant ship 
making long voyages. It would be folly to do it in the 
case of a man-of-war, often kept for months at a time ona 
foreign station, where the renewal or serious repair of a 
boiler would be impossible. We confess, och 
that we fail to see any insuperable difficulty stand- 
ing in the way of constructing a water-tube boiler 
which will work safely with anything but pure water, 
and which would not be seriously affec were the 
condenser to leak alittle. Assuming for the moment that 
a tubulous boilerwould be an improvement on the existing 
boiler, then the conditions to be observed in its construc- 
tion are not such as to preclude its adoption. They are, 
that the circulation should be good, and that ample steam 
space and water surface should be provided. The tubes 
must only be of such a length that they can be handled 
in a narrow stoke-hole ; they must admit of being re- 
moved or 3 pany ea yg without disturbing others ; 
| must so fixed that expansion and contraction 
will not cause them to leak ; and, lastly, the tubes must 
be so large that they will take a fair coat of deposit 
inside—say }in.—without choking up. It is true that 
nearly all the water-tube boilers yet PEK have failed 
tocomply completely with the conditions we have laid down. 
It does not follow that a boiler may not yet be produced 
which will comply with the requisite conditions ; and if 
the Admiralty wish to give the system a trial, we feel 
certain that they need not go beyond their own engineers 
to obtain two or three excellent designs which will repay 
——- The reason why such disastrous failures have 
hitherto attended all endeavours to obtain good results 
from water-tube boilers is that all that has been taught 
by existing practice has been ignored, and it has been 
assumed that those factors which are essential to the 
success of an ordinary generator may be quite eliminated 
when we come to deal with a water-tube boiler. Take, 
for example, a single point, namely, the amount of water 
surface provided for the steam to escape from, and see 
how lamentably deficient are water-tube boilers in this 
respect. The Admiralty Committee give some figures 
on this subject which will be found at i 
It will be seen from them that the number of square 
feet of water surface allowed per 100 indicated 
horse-power varies from 193 to 33°6 square feet. 
Where shall we find a water tube boiler with any- 
thing like even the smaller area? The water tube 
marine boiler of the future has yet to be designed, and 
while we warmly approve of the course taken by the 
Admiralty in speaking favourably of a class of generator 
against which a well-founded prejudice exists, we cannot 
refrain from adding that inventors have nothing to thank 
for the existence of that prejudice so much as their 
total disregard for facts. We cannot better conclude this 
article than with the following suggestive quotation 
from the Committee’s report. “Ample space, accessi- 
bility, and proper proportions, upon which successful 
working so much depends, have all been considered as 
essential features in well arranged boilers ; instances are 
known where the removal of tubes or shortening of fire- 
tes has improved the working of boilers without 
diminishing their steaming power, and the opinion 
among engineers has been unanimous that the space 
allowed for boilers in ships of the Royal Navy is less in 
proportion than that given in the merchant service, in- 
volving the construction of boilers having excessive 
steam generating surface in relation to their capacity, 
and consequent inacessibility for cleaning and repair.” 


THE OPERATION OF THE EXPLOSIVES ACT. 

At the present moment, when the French authorities 
have been aroused by the terrible explosion in the Rue 
Béranger to take some steps to amend their law with 
reference to the storage of explosive materials, the second 
annual report, under the Explosives Act of 1875, is laid 
before Parliament by the Home Secretary, showing that 
in regard to this matter, England has set her house in 
order before France. if only we could in some way 
bring petroleum within the limits of the Explosives Act, 
the protection afforded would be complete. One diffi- 
culty in the administration of the new law remains to 
be conquered, and that is, the apathy of the local 
authorities, who in some cases appear to consider 
that the trouble of understanding an Act of Parliament 
is a greater evil than the risk of being swept off 
the face of the earth by the explosion of some surreptitious 
store. Major Majendie has provided an admirable Guide 
Book for the direction of all parties interested in the 
working of the Act, but in one instance the very exist- 
ence of this handy little volume was made the ground of 
complaint y oa the Act, it being urged by a local 
official that the law must be very hard to understand if a 
guide book was requisite for its comprehension. Insome 
cases the Government Inspectors failed to meet with any 
proof that the parties who ought to enforce the law had 


so much as seen the Act, and in more than one district 
the local authorities were not even aware of the fact that 
they were “local authorities ” at all, so far as explosives 
"Thetis in number, one be 

e Government inspectors are twoin number, one being 
Major Majendie, R.A., who is virtually the autho: 





r of the | of these 


Act, while the other is Major Ford, R.A. These gentle- 
men must occasionally have a startling experience of 
things. One of them, when inspecting in a village in 
South Lancashire, was led to odo that a certain 
trader kept large quantities of gunpowder. On pro- 
ceeding to the premises, he found in a small building in a 
back yard in the centre of the village, no less than 34 
tons of gunpowder, the place where the powder was 
stored being “ deficient in the most elementary magazine 
precaution,” and the whole being looked after bya boy aged 
twelve. The place wasneither licensed norregistered. In the 
conveyance of explosives the law is also equally set at 
defiance in some parts of the kingdom. On a certain 
day one of the inspectors met a boy starting from a maga- 
zine with a 100 Ib. barrel of gunpowder on a barrow 
entirely uncovered, which the boy and his little brother 
were going to wheel along the high road and through a 
village. Theextent of thedanger isintimated by areminder 
that the Clerkenwell explosion of December, 1867 was 
effected by one such barrel of gunpowder. Even where 
the local authorities make a show of action, they occa- 
sionally lapse into some awkward blunders. Thus at 
Waterford a discovery was made of a gunpowder store 
in the middle of the city. The store had been 


licensed by the wrong local authority, a wrong 
licence had been granted for it, and the quantity 
stored was three times the amount which the 


invalid licence authorised. No less than six tons of 
“gq were thus deposited in the middle of a town. 
far we cannot boast against the French; but it is 
satisfactory to find that in this instance the offenders 
were prosecuted and a conviction was obtained, a penalty 
of a farthing per pound producing a little over thirteen 
ineas. In a place in the county of Chester the 
eeper of a gunpowder store, on being questioned as to 
the precautions which he adopted to keep lucifer matches 
out of the place, not only admitted that he simply “did 
nothing” in the matter, but confessed that his action 
went rather the other way, in proof whereof he produced 
three lucifer matches from his pocket. Whilethe Inspector 
was talking with him inside the store, one of the matches 
fell on the brick floor, “where grains of gunpowder 
were thickly strewn.” In another gunpowder store the 
inspector found matches, tobacco, pipes, and whiskey. 
In another he found some casks of petroleum. Despite 
the law and the admirable code of regulations, it makes one 
nervous to read :—“ The stores in this country must be 
numbered by thousands, the registered premises by tens 
of thousands ; and of these the total number visited by 
us in a year of unremitting labour, and at the expense to 
some extent of our own proper inspections, has been only 
215 stores and 17 registered premises.” Hence it follows, 
as stated in the report, that if the Act is really to be 
enforced in all these places it must be accomplished by a 
system of inspection independent of the visits of the 
Government inspectors, that is to say, by the agency 
contemplated in Section 69 of the Act—inspection by 
officers of the local authority. 

In regard to the condition and management of factories 
and magazines, and the use of sound and efficient pack- 

—these being matters with which the Government 
department is more immediately concerned—the progress 
made is said, on the whole, to have been “considerable 
and satisfactory.” The total number of factories under 
the Explosives Act in the United Kingdom is now eighty- 
three, being an increase of seventeen compared with the 
previous year. It is explained, however, that the number 
of factories actually established for the first time durin 
the year was eight. The only new substances Seer | 
were collodion cotton, and a fresh variety of Schultz’s 
gunpowder. The number of small firework factories 
which, by the Act, are allowed to be license 
by the local authorities, instead of the Secretary 
of State, remains inconsiderable. This result is 
partly due to the inactivity of the authorities, 
whereby these small establishments are allowed to exist 
without a licence. The manufacture of blasting cart- 
ridges in dwelling houses and other unsuitable places—a 
matter in which the miners are specially apt to trans- 
gress—has engaged a considerable amount of attention, 
and the Government inspectors have found it no very 
easy task to establish the illegality of the practice. 
Except in respect to fireworks and cartridges, there is no 
reason to believe that the illegal manufacture of explo- 
sives is extensively carried on, if at all. In regulating 
the manufacture of toy fireworks the authorities have 
felt it proper to proceed gradually and considerately, 
owing to the poverty of the parties engaged in the trade; 
but leniency has its limits, and stronger measures have 
been deemed necessary of late. The affair of the ship 
Great Queensland comes under review, as an instance 
of the manufacture of an impure explosive. 

The total number of magazines at the close of the year 
was 275, being an increase of 44. Nine of the magazines 
are licensed for the storage of dynamite and detonators. 
Very considerable progress has been made in bringing the 
various magazines up to the standard as required by the 
Act. Of “ stores,” which are magazines licensed by the 
local authority for quantities of explosive not exceeding 
a certain amount, the inspectors are not able to speak so 
confidently. In the first place, there is no complete 
return of these establishments, and in the next place it 
is not a necessary part of the duties of the Government 
inspectors to see after the condition of stores. 
We have already specified some of the adventures 
connected with this sort of exploration. “ Registered 
premises” form another part of the domain of the 
Act. “ istration” differs from licensing, and is 
“simply a device for bringing a dealer under observa- 
tion.” The local authorities have no power to refuse a 
registration, but it does not follow that the registered 
premises allowed to remain in the condition in 
which they are found. Registration merely opens the 
premises to the inspection of the local authority, and 
is so far a first step in the observance of the law. In 
the metropolis alone there are between 1500 and 2000 
premises, and Liverpool has more than 400. 





The packing and conveyance of explosive substances 
is a matter of much importance as affecting the public as 
well as the trade. Ninety-five canals are now workin, 
under the code of canal bye-laws approved by the Boar 
of Trade in 1876. There are only nine canals which have 
given notice that they do not carry explosives, the number 
of non-carrying canals having received no accession 
during the past year. ‘There is also a code of bye- 


laws for railways, and this has been adopted on 
seventy-four lines. Eight railways have given notice 
that they do not carry explosives. he report 
observes rticular 


at railways generally refuse to ca 
explosives, such as dynamite ; but this ref is not to 
be attributed to the regulations of the Explosives Act, 
Prior to the ing of the Act, four railway companies 
were, for a time, content to carry dynamite; but the 
occurrence of the Bremerhaven and Hamilton explosions 
frightened them back again into a positive refusal to 
carry such a commodity. The harbours adopting bye- 
laws regulating the traffic in explosives, are 101. 

The value of the new Act ~ be —— to become 
more apparent year by year, Major Majendie and his 
colleague, Major Ford, have from the first had their 
hearts in the work, and at the same time appear to have 
avoided the fault of being over zealous. As for the 
defects of the local authorities, it is right to observe that 
there are many places where no complaint of apathy or 
negligence can properly be made. Special praise is 
awarded to the Metropolitan Board for its diligence 
in enforcing the Act throughout its extensive juris- 
diction. The Thames Conservators, the Mersey Dock 
and Harbour Commissioners, and the towns oF Edin- 
burgh, Liverpool, Manchester, Bristol, Bath, and Norwich, 
are among those which receive honourable mention of the 
like nature, together with some of the country districts, 
Notwithstanding all that the law has done, there have 
been sixty-six accidents and explosions during the year, 
twenty-four persons being killed and forty-six injured. 
In the previous year the accidents and explosions weré 
slightly fewer, but as many as fifty persons were killed. 
On the whole, the present list compares favourably with 
its predecessor. 





ARBITRATION, 

ARBITRATION has frequently been commended as a perfect 
cure for all the ills to which industrial flesh is heir. A signi- 
ficant illustration of the way in which the arbitrator’s award 
is occasionally received has occurred in the South Yorkshire 
colliery district. At Manners Main colliery there is a dispute 
between the employers and the colliers, in consequence of a 
demand for a reduction of wages. According to Mr. Chappell, 
the district secretary of the Miners’ Union, the owners asked 
for a reduction of 30 per cent. The matter was referred to 
the arbitration of Mr. Mundella, M.P., whose award has 
been duly given. On most of the prices paid previously 
the award makes a reduction of from 5 to 15 per cent., and in 
one case an advance of 3d. oe score of ten tons, but this 
price includes the taking of timber, for which 1s, 5d. per 
score has been paid under the old arrangement. A meeting 
of miners was held to receive the award, and a very ao | 
meeting it was. One miner asserted that in two items he 
examined the reduction was 9} per cent., and it was impos- 
sible to live at such prices. Strong opinions were expressed 
against preaiing the award, several of the colliers 
condemning Mr. Mundella, Mr. Chappell—their secretary— 
and others, ‘‘as they considered they had not looked 
after their interests.” One waxed very wroth, declaring he 
could not live at the prices, and finished up with the maxim— 
‘**Better play for a than work for nothing.” The 
miners’ secretary tried hard to get the men to accept the award, 
stating that Mr. Mundella was a friend to working men, and 
the decision was the honest outgrowth of his opinions. 
Referring to the award, he said the men must not ap that 
they conferred any honour on Mr. Mundella by asking him 
to be their arbitrator. If the award did not work after a fair 
trial, ‘they could give a legal notice and smash it up.” Mr. 
Chappell went on to tell them a refusal to accept the award 
oak put the whole district into such a state as it had not 
been in for twenty years, and aremark that ‘‘ this was no time 
to strike,” simply excited an uproar. The utmost the men 
would agree to do was to send a deputation to the manager to 
see what he thought of the award, and to ascertain if he under- 
stood Mr. Mundella to mean ‘‘a throwing out of the men,” or 
such an alteration as would give the men a chance to earn fair 
wages, 


THE CALAIS-DOUVRES. 

Messrs. Lestie’s experiences with the Calais-Douvres can 
hardly be called satisfactory. Her first trial trips were by no 
means successful, and-it is not quite certain that they 
have yet heard the Fist of the break down of her engines and 
the failure of her steering gear. Apart from such troubles as 
these, they have had others connected with patent rights. 
It appears that Captain Dicey, the inventor of the Castalia, 
held that Messrs. Leslie irfringed his patent when they built 
the Calais-Douvres. He and the Channel Steamship Com- 
pany— which, by the way, is in liquidation — brought an 
action against Messrs. Leslie, which was mentioned last 
week to the Vice-Chancellor Malins. We know nothing of 
the merits of the case, or on what = ground Cap 
Dicey based his action. Messrs. lie, after consider- 
able expense had been incurred, compromised matters by 
agreeing to pay the plaintiffs £1000 by way of damages or 
royalty—we are not certain which—and the plaintiffs’ costs of 
the suit, settled at £250. We trust that Messrs. Leslie may 
be more fortunate with any other double ship they build than 
they have been with the Calais-Douvres. 











LITERATURE, 
Electric Lighting. A practical treatise by Hippolyte Fontaine. 
Translated by Paget Higgs, LL.D., ALC. London : 


Spon. 1878. 
Ir {s hardly necessary that we should record at length 
our appreciation of this work, inasmuch as we have, in 
a series of articles which appeared in our columns 
towards the latter of 1877, stated our obligation to 
the original work for the greater part of the information 
contained in those papers ; and as our readers are already 
familiar with M. Fontaine's conclusions it is unnecessary 
to do more than refer to the work itself. in 8 
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small compass an excellent summary of what has beendone 
towards utilising electricity for lighting purposes. The 
translation is well done, and the illustrations are excel- 
lent. The conclusion to which the reader must come is, 
however, that the days of eleciric lighting are “not 
yet.” Itis probable that the next great use of electricity 
will be in this direction, but much remains to be effected 
before success can be ensured. Discoveries have pro- 
ceeded rapidly of late, and it may be we are on the eve 
of that one which will give us what we require. While 
Gramme, Jablochkoff, and Siemens have their attention 
turned in this direction we need not despair. 


Tramways, their Construction and Working, embracing a Com- 
prehensive History of the System, with an Exhaustive Analysis 
of the various Modes of Traction, including Horse-Power, 
Steam, Heated Water, and Compressed Air ; a Description 
of the varieties of Rolling Stock and ample details of Cost 
and Working Expenses, with Special Reference to the Tram- 
ways of the United Kingdom. By D, Kinnear Cxiark, C.E. 
London : Crosby Lockwood and Co. 1878. 


Tuat the author of “Railway Machinery” should present 
English readers with the first comprehensive work on 
tramways and tramway machinery seems to 80 


proper that the fact will go a long way in making those | 4 


interested in these subjects feel that they know the 
ay of the book without having seen it. “ Railway 
Machinery” is probably more widely known by quota- 
tion than any other single work dealing with railway 
engineering. The completeness of the work before us 
yromises to secure it an equally wide reputation. All 
interested in tramways must refer to it, as all railway 
engineers have turned to the author's early work ; but 
the more moderate dimensions of “ Tramways” will place 
it within the means of every individual, instead of 
limiting its purchase to institutions or to those having a 
large practice. 

As a means of transport in towns and in the suburbs 
of large towns, tramways in the modern sense of the 
term now occupy a place only second in importance to 
railways. They moreover fill a position which the latter 
cannot, and although they bear a general resemblance to 
railways, they are in detail so very different that the 
experience in the construction and working of the latter 
has been of very little value in arriving at the tramway 
of to-day. The proof of this lies in the unfortu- 
nate blundering which has characterised the tentative 
progress of tramways to this day. In some instances 
they have cost more than half as much as railways, and 
are still in an extremely deficient state. Mr. Clark 
divides his work into five principal parts. Part Lis on the 
originand progress of tramways, ae contains nine chapters 
descriptive of all the principal tramways which have been, 
or are in operation. Part II. deals with the present 
practice of tramway construction in the United King- 
dom. It contains eleven chapters, and like the first 
part, deals exclusively with the tramway itself, or per- 
manent way. Part III. is on the general cost of 
tramways, and their working expenditure, and deals 
with this subject in eleven p Brno Part IV. is on 
tramway cars, and comprises eight chapters. Mechanical 
power on tramways occupies Part V., containing ten 
chapters, followed by an appendix on tramway legisla- 
tion. The most important feature in a tramway project 
is the permanent way, and from the foregoing sketch of the 
contents of Mr. Clark’s work, it will beseen that this occupies 
a prominent part. In briefly tracing the early history of 
tramways, the author states that wood tramways were in 
use in the mineral districts of England over two hundred 
years ago, and mentions that in 1676, tramways consisted 
of rails of timber laid “from the colliery to the river, 
exactly straight and parallel.” This seems to be a 
quotation from “Brand’s History of Newcastle,” which 
records the words used by Lord Keeper Guildford, who 
rode the northern circuit that year. It is, however, 
mentioned by Grey, in his “Chronographia,” dated 
1649, that’ certain southern gentlemen “adventured” 
into the Newcastle coal mines, one in particular “ bring- 
ing with him many rare engines not known in these 
parts ; as the art to boore with iron rods, to try the 
deepnesse and thicknesse of the coale ; rare engines to 
draw water out of the pits ; waggons with one horse to 
carry down coales from the pit stathes to the river.” 1 
is evident that these wagons were uncommon in som 
respect, and that by their use one horse was made to 
take the place of more than one, from which it may 
fairly be inferred that the wagons were made to run on 
tramways. In a description of these early wood tram- 
ways it is noticed that it became a common practice to 
face the ascending inclines of the road with iron bars. 
This is a fact which does not square with the statements 
pepe: made by Mr. Price Williams and others, that 
the rails on senmeneeng, gunieents wear more rapidly than 
those on the ascent. This is a point of more curiosity, 
pane than real importance, but as many opinions 
have been recently expressed upon it, it would be 
interesting for those who made the recent statements te 
settle the question by more general observation. In the 
first two parts of this book the author has confined him- 
self to accurate description of the different types of per- 
manent way which have been tried or are in use, reserv- 
ing all ee of opinion to the concluding chapter of 
the secon dpe Taking these together, however, it is to 
be remarked that, dealing with rail fastenings, Mr. Clark 
seems to think Larsen’s side clip rail fastener a satis- 
factory job. It is true that this may be looked upon as 
the best in use for the wood sleeper system, but it is 
wy little superior to the staple fastener of Mr. Hopkins, 
and neither is much better a makeshift. A really 
good fastening has yet to be made for the wood sleeper 
system. It is highly necessary that it should give the 
means of tightening the rail on the sleeper without 
removing the road material or the paving sets alongside 
the sleeper. It should moreover project little or no dis- 
tance from the side of the rail, as this prevents the close 
contact of the paving sets, 





e latter condition is met! Clark 


in Mr. R. Souttar’s system by sagen Mer bearing sur- 
face of the rail upon the sleeper and rebating the sides to 
make a space for the head of staple or dog fastenings. It 
should be possible for the platelayer to tighten these rails 
on the sleepers from the surface periodically with as 
much facility as he tightens the ordinary permanent way 
of railways. The condition of some of the London tram- 
ways is in many places disgraceful. The rails are not 
only quite loose, but in many places their ends separate 
vertically by an inch or two as the vehicles run over 
them. This state of things will not be altered until an 
efficient fastening is produced, for not only does the 
sleeper gradually wear and compress under the rail, but 
the slight looseness which the latter soon acquires 
quickly increases, and the holes in the rail flanges 
become enlarged by the chatter of the rail upon the 
upper part of the fastener, which itself soon wears to 
helt its original dimensions. As the rail can only 
be tightened up by removing the sets alongside 
of the rail, and refixing the old or a new fastening by 
driving it in afresh place, but near the old hole, the 
operation is very costly, and the result is that it is 
not carried out until the state of things to which we have 
referred comes about. We notice that the side elevation 
of the piece of the Versailles tramways, as designed by 
. Francq, is inverted. M. Francq’s rail is rolled with a 
small edge fillet, which is notched at intervals, and a tee- 
headed fastening in the form of a strap fits at its ends 
into a pair of these, and passes round underneath the 
sleeper. Between the sleeper and the rounded loop of 
the strap fastener a wedge is inserted for bos the 
rail, but as this is at the bottom of the sleeper, it is little 
better than the dog or staple fastener. The iron tram- 
way systems already designed, and some of which are in 
use, provide the means of keeping the rails tight with 
much greater facility. Particularly we may mention the 
systems of Mr. Cockburn Muir, which has been ve 
largely adopted, and of Mr. Chas. H. Beloe, whose twin 
rail system seems to meet most requirements, and in one 
of its forms to afford the means of tightening up from the 
top without difficulty. 

ts Chapter X., which is supplementary to Part IL, is 
given a general description of the principal foreign tram- 
ways. ‘This will be found to render the information to 
be gained from the two first parts perfect in their com- 
pleteness as far as concerns the requirements of the 
practical engineer. The author’s general conclusions on 
the design and construction of tramways, which conclude 
Part IL. will be read with interest and instruction. In 
Part III. the author presents a mass of most valuable 
information, much of which is here published for the 
first time. It would be impossible to follow him in 
analysing the figures here presented. They show the 
great waste of money which has characterised some tram- 


way projects, and also the economy with which they may | q 


be carried out and worked. 

The great difference in capital cost is illustrated by 
those of the London Street Tramways, and of the South- 
port Tramways, which are respectively £28,000 and £6580 
pe: mile. Tramways earn more money per mile, and in not 
a few instances have cost more for working expenses 
than railways. The expenditure for horse power varies 
from 50 to 60 per cent. of the receipts, while the total 
expenditure averages no less than 75 per cent. of the 
gross receipts, and is often much more. Tramway 
cars, English and foreign, are sufficiently described 
and illustrated in Part IV., and some of the prin- 
cipal details speciall considered. “Mechanical power 
on tramways,” which occupies Part V., is next to 
the permanent way, the most important subject dealt 
with. It is now occupying more attention than any 
other connected with tramways, and the hope of the 
general adoption of steam is calculated to mislead many 
who are not cautioned that it, or other substitute for horses, 
can only be employed at great first cost, principally in 
the almost complete change in the permanent way which 
it will involve. There is scarcely a street tramway in an 
English town capable of carrying steam motors for any 
length of time, and until this is altered, great as is the 
waste of money by the use of horses, the waste would be 
greater if steam were adopted. here are, moreover, 
many points that have yet to be worked out before 
steam can be successfully employed in operating the 
traffic of large cities, but upon these we must not now 
dwell. This part occupies over one hundred pages, and 
gives an excellent picture of all that has yet been done 
with a view to working tramways by mechanical power. 
Like every other part of the book, it is admirably and 
most fully illustrated ; but while agreeing with the author 
in his conclusion on the subject, that horses are out of 
place on tramways, it is impossible to agree with him in 
comparing the cost of working tramway engines with 
locomotives on railways. The average cost of repair and 
renewal of the latter is about 3°25d. PE train mile run, 
with a consumption of about 32 lb. of fuel. As a tram- 
way engine would burn about 8 Ib. of fuel, the author 
argues that the costs of repairs and renewal would be to 
3°25d., as 8 lb. is to 32 1b. or say 1d. per mile, whic 
added to 3d. per mile for running expenses, makes a to 
of 4d. per mile, as against 75d. for horses. As we 
observed in THE ENGINEER of the 2lst, the cost of 
working tramways with engines has hitherto at least 
equalled that of working with horses, and this will be so 
until a really good permanent way is adopted. Granted 
this, and the saving may roughly approximate to that 
which Mr. Clark suggests ; but this will not be because 
any relation exists between the — of fuel burned 
per mile by an engine and the outlay on repairs. _ 

The appendix on tramwa; oe comprises the 
Tramways Act of 1870, and briefly refers to the move- 
ment in favour of the use of mechanical power. By the 
time the second edition of his book is ready for publica 
tion, it may be hoped that this will have been gran 
and that tramway practitioners will have “the fair play, 
unhampered by churlish regulations, and by the repres- 
siveness < unintelligent conservatism,” for which Mr. 
as 


ted, | senger carri 





LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 


No, VI. 

To use balanced valves in locomctive engines has long 
been a favourite scheme with railway men. The Byna 
sure on the back of a slide valve is very severe, and the 
wear and tear of slide valves and port faces causes much 
trouble unless special precautions are taken to avoid it, 
It is not an unusual circumstance for a valve to stick, 
and the valve spindle to be bent or broken as a con- 
sequence. In this country and in America many forms 
of need valve have been patented and tried with 
varying success. On the North London Railway, for 
example, a valve patented by Mr. T, Adams was used for 
some time, and with moderately satisfactory results. We 
believe, however, that its employment was ultimately 
abandoned, and we have heard nothing of it for some 
years. On the South-Western Railway a balanced valve 
invented by the late Mr. Beattie has been used for 
many years, and with great success. It is a modi- 
fication of the old long D slide of Murdoch. In the 
United States a host of balanced valves have been 
tried, and that which seems to have been most successful 
is very similar to that regularly used in marine work, 
a steam-tight ring on the back of the valve abut- 
ting against the lid of the valve chest, which is horizontal 
and on top of the outside cylinder. As far back as 1840, 
Richard Roberts constructed locomotive engines with 
cylindrical slide valves. These valves were made of 
wrought iron, and consisted each of two concentric tubes. 
The larger of the two was perforated to admit steam into 
the annular space between it and the smaller tube inside. 
This annular space was closed steam-tight at each end, and 
steam escaped from jit through slots which communicated 
with an annular port as the tube approached each end 
of the cylinder. The exhaust steam escaped directly to 


TY | the blast pipe from one end of the cylinder, and that 


coming from the other end of the cylinder flowed through 
the internal pipe of the valve. The similarity of this 
arrangement to the old long D or marine slide in certain 
respects is obvious. It does not appear that Mr. Roberts 
used any packing rings ; he relied on the valve being a 
good fit in its cast iron casing. But as the wrought and 
cast iron expanded differently, the valves were not tight, 
and the whole thing was a failure. Cylindrical or piston 
valves of a different construction are, however, now often 
used, notably in blowing engines, much of their success 
in that department of mechanical engineering being due 
to Messrs. Cochrane, of Middlesbrough. othing has 
been heard for many years of the use of such valves in 
locomotive engines; and the engine which weillustrate this 
week at page 4 will come, no doubt, as a surprise to many 
engineers. It will be seen that it is fitted with piston 
valves placed beneath the cylinders to provide for their 
rainage. The engine in question has been constructed 
and is exhibited by the Hungarian State Railway Com- 
pany. It is of the normal type of mixed engine used on 
the Theiss line, the piston valves constituting the greatest 
novelty about it. It is a very well-designed and hand- 
some engine, compact, and, as compared with many loco- 
motives exhibited, very simple. The workmanship is 
admirable, and the whole machine reflects very great 
credit on its Hungarian designers and builders. The 
general details of construction are so clearly shown that 
minute description is not necessary. The principal 
dimensions are as follows : diameter of cylinder, 16°53in. ; 
length of stroke, 24°8in.; diameter of wheels, 5ft. 3°7in. ; 
area of grate, 21°25 square feet ; heating surface of fire- 
box, 96°75 square feet ; surface of tubes, 1021°25 square 
feet ; total surface, 1118 square feet ; weight in working 
order, 33 tons; safety valve load, 135 lb. on the square 
inch. The engine will be found in the Hungarian depart- 
ment, and in describing it now we have slightly departed 
from the order in which we have dealt hitherto with the 
locomotives in the exhibition. That is to say, we have 
confined our attention for the most part to French 
engines. But it is quite possible that this, really one of the 
most noteworthy locomotives in the exhibition, might be 
overlooked by many persons now in Paris who will not 
be there further on in the year, and we need not apologise 
for directing our readers’ attention to it. 

For a similar reason we break the thread of our dis- 
course concerning French engines, to illustrate a very 
abnormal Swiss locomotive, aah which something has 
already been heard in this country. It has been con- 
structed at Aarau, in Switzerland, and is specially 
intended for composite work. That is to say, 
for running on ordinary railways in the usua 
way, and for getting up a steep bit of incline when 
necessary. The idea involved is that the engine 
may be employed on an ordinary railway traversing a 
tolerably level country, and that when a hill is encoun- 
tered, or a run has to be made a little way up the side of 
a mountain, the engine will perform the ara | duty 
without assistance. A line specially constructed to be 
worked by such an engine would .in some measure 
resemble a canal. It would be level for considerable dis- 
tances, and this characteristic would be secured by con- 
structing the inclines at —— places, and making 
them unusually severe. us, if a railway had to rise 
100ft. in five miles, it might be made on an incline of 1 
in 264 for its entire length ; or it might be made level 
for four miles, and rise for the fifth mile at the rate of 1 
in 52°8; or four and a-half miles might be level, and the 
last half-mile an incline of 1 in 26°4. Opinions may 
differ about the policy of constructing a railway in this 
way, but with this we need not concern ourselves just 
now. The engine exhibited is somewhat roughly made, 
but is apparently strong and serviceable. It has 
been constructed for a line of railway on which 
its work will consist principally in bringing down 
heavy loads and taking up empty trucks and pas- 
It gets up ients by means of a 
centre rack, while it works on levels by means of the 
adhesion of the driving-wheels. The two motions are 


entirely separate. When the engine is working by mean8 
of the toothed gear the four-coupled outside wheels act 
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merely as carrying wheels ; when, however, it is working 
as an ordinary locomotive by means of adhesion, the 
toothed wheel remains at rest. The gearing, by which 
this alternative motion is controlled is constructed as 
follows :—The driving axle is fitted with two pinions 
T' T*, one of which acts on the large toothed wheel Z 
working in the rack, and the other communicates the 
motion to a wheel T*, which in its turn drives by the 
cranks A BC, Fig. 1, the four wheels on the rails. A 
disengaging gear on the front of the fire-box places the 
command over this alternative moticn in the hands of 
the driver. The mode of engagement or disengagement 
will be seen from Figs. 2 and 4 in which the section of 
the cogged wheels is shown. The axle, which always 
retains its normal motion, is fitted with wedges in the 
direction of its length, and the bosses, Fig. 3, of the wheels 
are bored out for a certain distance to allow the wedges to 
revolve without engaging the cogged wheels. When the 
horizontal lever is worked, the pinions, which are so 
placed as always to be in engagement with their respective 
cogged wheels, are either drawn on to or released from the 
wedges, and the engine driven by the centre rack or by 
ordinary adhesion, according to the requirements of the 
gradient. The change of motion can, it is said, be made 
without stopping, only a slight difference of speed being 
noticeable when the main cogged wheel first grasps the 
rack. The leading dimensions are as follows :— 





Diameter of cylinders ... ... ... ... 11°8in. 

Length of stroke of piston ... ... ... 19°68in. 

Diameter of boiler ... ... ... 3ft. 4°5in. 

Length of tubes es 

Diameter ,, ipl iin: Rison: 4 0b; aon 

Number _,, coe ioe Gili 133 

Heating surface of fire-box ... 62°5 square feet. 
9 = tubes... ... ... 4810 - 
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Diameter of{fmain toothed wheel ...  41°3in. 

a moving pinion... .... ... 21°26in. 
ll ree eS. ll 
Diameter of two small pinions ....... 17‘7in. 
Oe ee eee eee 
Diameter of driving wheels... ... ... 35°43in. 
Weight of engine empty ... 14°4 tons. 

a. waterin boiler ... ... ... 10 tons. 

“at a tank... ... ... 16 tons. 

DES ee kes cee ace an 

re engine full in service... ... 18 tons. 


The engine, it is stated, can pull a train of 90 tons at a 
speed of twelve to sixteen miles per hour up an incline 
of 1 in 50 without the centre rack ; and by using the 
latter the same load is taken up an incline of 1 in 19} at 
a speed of six to eight miles an hour. The limit of power 
when driven as an ordinary locomotive is, on the level, a 
train of 300 tons; on a gradient of 1 in 100, 150 tons; 
on a gradient of 1 in 50, 90 tons; on a gradient of 1 in 
40, 70 tons ; when driven by means of the toothed wheel 
and centre rack—on a gradient of 1 in 25, 110 tons; on 
a gradient of 1 in 20, 90 tons; on a gradient of 1 in 16, 
75 tons ; on a gradient of 1 in 14, 60 tons; on a gradient 
of 1 in 12, 50 tons. The greatest load one of these 
engines can bring down an incline with safety is 140 
tons on a gradient of 1 in 20. 

In descending steep gradients the engine is retarded 
by compressing air in the cylinders, and the speed is regu- 
lated by a small cock which governs the discharge, 
worked from the foot-plate of the engine ; when this is 
closed the stop is almost instantaneous, without any per- 
ceptible shock, the compressed air acting as an elastic 
cushion on either side of the piston. A small jet of water 








brake. This engine varies considerably in constructive 
detail from those used on the Righi Railway, in Switzer- 
land, the Kohlenberg Railway, near Vienna, and the 
Schwartsenberg line, near Budapest, not only in its nearer 
approach in symmetry of outline to the more generally 
accepted type of locomotive, but more especially in its 
adaptation to the requirements of second-class railways. 
The engines can be built for three different systems, 
requiring also three types of permanent way, the extra 
cost of which is given as follows: (1) For second-class 
lines, with rack weighing 36 kilogrammes per metre, in- 
cluding foundation fastenings, &c., 25f. per metre run. 
(2) for mining railways, with rack weighing 48 kilo- 
grammes per metre, inclusive, 34f. per metre run. (3) 
For first-class railways with rack weighing 60 kilo- 
grammes per metre, inclusive, 42f. per metre run. The 
engine will be found nearly opposite the entrance from 
the British Commission House, in the Swiss department. 

It will be understood that we have not seen the engine 
at work, and that consequently we can pronounce no 
decisive opinion concerning the merits of Herr Riggen- 
bach’s design. The horizontal boiler seems to be out of 

lace in a locomotive intended for very steep ascents, but 
Mi r. Fell’s locomotives on the Mont Cenis Railway had 
horizontal boilers, and steamed very well. They did not 
fail because of any deficiency in this respect. The Bighi 
Railway, and others that we have named, worked with 
vertical boilers, are much steeper than any on which the 
| engine we illustrate is intended to run. The mechanism 
| is as simple as it is possible, perhaps, for such machinery 
| to be, and in this respect is superior to any mid-rail 
engine with horizontal gripping wheels which we have 
seen. There is no reason why mid rail rack gear 


and oil is from time to time admitted to prevent undue | should not answer the required purpose very well 
heat and friction. In other words, the arrangement is | provided it is made sufficiently strong, and the speed is 


simply a modification of the well-known Lechatelier 


‘slow. 
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SIXTEEN-HORSE POWER HORIZONTAL ENGINE 


MESSRS. ALEXANDER SHANKS AND SON, ARBROATH, ENGINEERS. 


SCALE 21m. =I FT. 
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Ws illustrate above a well-designed engine, manufactured | aa steam ports; a' exhaust port ; Bis the main slide valve, | The expansion valves D D are connected with the governor 
by Messrs. Alexander Shanks and Son, Dens Ironworks, | provided with ports at cc for the passage of the steam into the and the expansion excentric in the following manner:—EE 
Arbroath. This engine is fitted with a novel automatic expan- | ports aa, alternately, as is well understood ; and on the back are cross arms formed in one with a hollow slotted bar, which 
sion gear, which is simple and should be trustworthy. It | of the valve are fitted so as to be capable of sliding along is attached at its lower end to the rod e leading from the 
works very well indeed in the engine exhibited by the firm at | suitable guides dd, the expansion valves DD, by the motion expansion excentric, and at its upper end to a hollow rod f 
Paris. e construction of this gear will be readily under- | of which the ports cc are each closed in turn, and the connected by means of links gg to one extremity of two 
stood from the detailed drawings, fi gs. 1, 2, and 3, which show | steam supply cut off at the required period, as regulated levers GG, having their fulcra at their opposite extremities 
the gear fitted to 4 vertical engine. A is the cylinder; | by the governor according to the varying duty of the engine. , at 2 in an arm or bracket H carried by the cylinder A, The 
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levers G provide a fulcrum at é for a central lever g*, one end 
of which is attached to a rod & | from and receiv: 
vertical motion from the governor, whilst the opposite en oni of 
each lever is connected to the upper extremity of a rod / passing 
through the hollow rod f The lower extremity of the Pod 1 lis 
attached to one end of each of two links or knuckle joints II, 
connected at their opposite ends on the right and left-hand 
sides respectively to two blocks or wedges K K, which are 

between and so as to be capable of sliding along the 
cross arms E E, and are provided with grooves fitting projec- 
tions mm on the expansion valves DD, in such a manner that as 
the blocks or wedges K K are by the inclining or straightening 
of the links or knuckle joints I I, under the variable action 
of the governor, moved the one towards or from the other, 
the expansion valves D D in their turn will be caused to 
ee or recede from each other, thereby varying the lap 

causing the steam to be cut off. 

It will be seen that by means of the arrangement herein- 
before described, the travel of the expansion slide valves is 
derived from the expansion excentric in the ordinary manner, 
and that the lap is increased or decreased automatically under 
the action of the governor by a motion separate and distinct 
from that received from the ex ion excentric, but at the 
same time acting in unison with it, the lever G' to which the 

wernor rod x and the valve regulating rod / are connected, 

ving its fulcrum on the levers G, witch receive an oscillat- 
ing motion from the expansion excentric. In the engine we 
illustrate, the levers G are enclosed in the vertical box at the 
end of the valve chest, Fig. 2. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


[* It has come to our notice that some applicants to = Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office Sicials by giving the number of the page of THE 
ENGINEER at which the Specification they — is referred to, 
— a giving the on number of the Specification. The 

has been made by looking at THE ENGINEER Index and 

giving Scoing the numbers there found, which only refer to pages, in place 
0 turning to those pages and finding the numbers of the Specifi- 
n. 
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Mannheim, Germany.—3rd June, 1878. 

2247. SHeer SHears, Thomas Brown, Regent Works, Sheffield.—5th June, 


1878. 
2269. Motrve Power Macurnes, Clement Guy, 
2271. Hanpwes for TaBLe Cutiery, John Par’ er ~ Sheffield, York- 


shire. 

2275. Moviptne Boxes, Carl Pi , Dresden, Saxony.—A communication 
from George Woolnough and Friedrich Dehne, Halberstadt. 

2277. Drrvinec Straps or Betts, Robert Dex Harrison, ere meteinn, 

_— Fivrip a” Brakes, "George Westinghouse, jun., thampton- 

on. 

2281. REGULATING, &c., Evecrric Ccrrenyts, Charles William Siemens, 

Westminster. 


2285. RoTaRy ENGINEs, Pumps, &c., Alexandre Vacherot, Bridge-road, 

Fr ——p & Anthony Robin: Harding osep! 

2287. LTERING Ar, Poy weed son and J h 
William , Leeds, Yorkshire. 


2289. RecokpiInc Cash TRANSACTIONS, &c., Alexander eng os o, 
Chancery-lane, London.—A communication from John Moss, New 
York, and John Henry Smith and George Jay Hill, Buffalo, Erie, U.S 
—ith J une, 1878. 

2295. Looms for WEAviNG, David Skirving and Samuel Ayland, Moston, 


Lan b 

2299. Gas Burners, Herbert John Haddan, Strand, Westminster.—A 
communication from Pompée Ravanelli, Milan. Italy. 

2301. 7 Prope.iers, Loftus Perkins, Seaford-street, Gray’s-inn-road, 


2303. a Pen, Theophile Prioux, Paris. 
2305. BREECH-LOADING SMALL-aRMS, Francis Augustus Braendlin, Bir- 


mii 
2307. Hypravu.ic Presses, James Watson, Glasgow. 
2309. Laws Tennis Courts, &., Rev. John Constable, Cirencester, 
Gloucestershire. 
2313. Laprzs’ SapDLEs, Alexander Stewart, St. Marylebone, London. 
2215. Susstirvre | for (CHILDREN’S Quarr and Taste, Alexander Browne, 
London.—A communication from Jules Em- 
manuel te Mégissier, Paris.—Sth June, 1878. 
2317. Horse-rakes, Edwin Henry Tooley, D Bedf 
2321. Sucar, Givcose, &c., Alexander Sézille, pale Perret, Seine, 
ce.— 10th June, 1878. 
4 Se.F-cockine Guns, Christopher George Bonehill, Birmingham. 
325, CUTTING and SPLITTING Macutnes, Thomas Jeffery, Dorking, Surrey. 
Serr. Harts and Boryets, Peter Jensen, Chancery-lane, London.—A com- 
munication from William Edwards Doubleday, _ U.S. 
2329. Dryinc Rervuse, William Hailwood, Roch Lancashire. 
a 3 emer: AXLES, &c., Albert Stanislas i Fleutelot, Paris.—11th June, 
=. _— Fastentnos, &c., John Bradshaw Shepherd, Barton-upon- 
rwe 5 
2337. Vatves for Sewers, Thomas Lucas Paterson, Dowanhill, Lanark- 








Achi 





2339. Exursrrinc CoMMERCIAL ADVERTISEMENTS, Ernest Mérat, Paris. 

2341. WINDING ——— Fasrics, &c., Herbert John Haddan, Strand, 
Westminster.—A communication from John Charles L; ‘on, New York. 

2343. Beit Fasteners, Frank Wirth, Frankfort-on-the- Germany. 





—A communication from Georg Ludwig Zimmer, Frankfort-on-the- 
Maine, Tew 
2345. Hats, &c., William Robert Lake, Southampton-buildings, London. 
—A communication from Wilhelm Wetzel, New York, U.S 
“=. ADHESIVE bey and BRacKETs, Manuel Leopold Jonas Lavater, 


3349. Ligurips for D DECOLORISING or Buieacutne, Alexander Melville Clark, 
Chancery-lane, London.— A communication from Thomas Simon de 
Dienheim-Brochocki, Paris. —12th June, 1878. 

2353. Dresstnc or Furrowine of Mitisrones, Augustus Bryant Childs, 
Fenchurch-street, London.—A communication from Edward Blyth, 
Rochester, New York, U.S. 

2355. SELF-ACTING HoT-waTER FEED APPARATU: 8, George Ashley Wilson, 
Liverpool, and John Lewis, ton. 

2357. Steam BorLers, Henry Turner, Birkenhead, Cheshire. 

9. Lasts, John Blakey, Leeds, 

2361. Paps for Horses’ — Josias Bracken Canning Alexander and 
Adam Aitchison, Mancheste: 

2363. SecuRING Rorss, &e., "Frederic George Riley, South Lambeth, 
Surrey.—13th June, 1878. 

2365. Signa CartTrRipces, &c., William Morgan-Brown, ‘so"1thampton- 
buildings, London.—A communication from Edward Very, Paris. 

2369. Winpow-sasH Fasteners, Richard Evered, sen., Drury-lane, 
London, and George Clarke, Birmi 

2377. Corron SPINNING MACHINERY,  heriee Shaw, Ashton-under-Lyne, 
and Josiah , Dukinfield. 

2379. CoLourep VirrEous Marteriats, Edward Griffith Brewer, Chancery- 
lane, London.—A communication from Augustin Ponsot, Paris.—1l4th 
June, 1878. 

2331. OpricaL InsTRUMENTs, Arthur Charles H 
buil ion.—A communication from Pierre Ferdinand Gérardin, 


Paris. 
2383. Unrrixe Drivine Rens, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Auguste Masson, Maromme, 


. 2985. ELECTR 1c TELEGRAPHS, Edward Alfred Cowper, Great George-street, 

Vestminster. 

2387. Boots and Suoes, Alfons Tellering, Berg-Gladbach, Germany. 

2389. ay Frank Wirth, Frankfort-on-the-Maine.—A communication 
from Eugen Wernecke, Teetatte, Germ Germany. 


Inventions Protected for “Six WM ws rly on the Deposit of 
Complete Specificatio: 

2449. Sopa, Hermann Unger, Leipsic, Saxon, ak June, 1878. 

2504. Fire and WaTer Ataras, &c., W' William Clark, Chancery-lane, 
London.—A communication from Automatic Safety Company, New 
Orleans, U.8.—24th June, 1878. 

2513. Auvromatic Gas-cuecks for Provectites, Thomas James Smith, 
Fleet-street, London.—A communication from John Gazzam Butler, 

New York.——24th June, 1878. 


a Ronth + 





Patents on which the Stamp Duty of £50 has been Paid. 


2324. Wueets for Carriaces, Stephen Thomas Osmond, Ramsbury.— 
25th June, 1875. 

2328. Governor David Bruce Peebles, Edinburgh, Midlothian, N.B.— 
26th June, 18) 

2333. Dressinc wt Preparine Leatuer, Edward Tombs, Fitzwilliam-road, 
Clapham, Surrey.—26th June, 1875. 

2360. INSULATING CoverRING or Jacket for Steam Pires, John Clayton 
Mewhburn, Fleet-street, London.—29th June, 1875. 

2379. Currixe Fiocks or Rags, Samuel Lowe, William Renton, and James 
Johnson, Leeds.—30th June, 1875. 

2385. Pwecmatic Sicnats, Austin Chambers, Marylebone-road, Middlesex. 
—30th June, 1875. 

2401. House Traps, Edward Gregson Banner, Billiter-square, London.— 
2nd July, 1875. 

2563. Locktnec the Points of Raimways, James Livesey, Victoria-cham- 

estminster, London, and John Edwards, Cassland-crescent, 

South Hackney, Middlesex. —I7th July, 1875. 

£349. Row ocks for Boats, Robert Lake, $ thampton-buildings, 


1464. Treatino Waste Learner, &c., Thomas Henry Cobley, Dunstable, 
and James Storer, Glasgow.—12th April, 1878. 

1514. Arracnine and Workine Orpnance, &c., Alfred Longsdon, Queen 
Victoria-street, London. —A communication from Alfred rupp.—16th 
April, 1878. 

1573. Liquors, &c., Augustus C aingeites, Gracechurch-street, London, 
and René Francois Lecerf, Gravesend, Kent.—18th April, 1878. 

1604. Cuaraina, &., Gas Rerorrs, Alfred Longsdon, Queen Victoria- 
street, London.—20th April, 1878. 

1629. BreecH-LoapING Orpnance, Alfred Longsdon, Queen Victoria- 
street, London.—A communication from Alfred Krupp.—23rd April, 
1878. 

1644. Recorvinc Sounps, Thomas Alva Edison, New Jersey.—24th April, 
1878. 


1665. CrrcuLaR Saw Bencu, &c., William Benjamin Beynon, Torquay, 
and Bernard James W. ebber, Newton. —25th April, 1878 

1711. Motive Power EnGrines and Pumps 3, Joseph Evans, Wolverhamp- 
ton.—29th April, 1878. 

1795. Sewine Macutnes, Martin Benson, eee erry yO London. 
“A communication from Duncan H. ‘Campbell. —4th May, 18 

2038. Packino for ENcrves, &c., Thomas Greenacre, Rother ithe, Surrey, 
and | Charles Frederic Trelawny Young, New Cross, Kent.—22nd May, 
1878. 

2052. Fermentine Soiutions, &c., Charles Graham, University College, 
London. 

2072. Looms for Weavine, John Mitchell, Rochdale. 

2073. Water-cLosets, Charles Winn, Birmingham.—23rd May, 1878. 

2103. Gas BuRNERs, Joseph Shaw Gent, Manchester.—25th May, 1878. 

2173. — and Paraso.s, Jules Minitre, Bordeaux, France.—30th 
May, 

2182. . ~ Acip and SurerrHosrHaTes, Frank Wirth, Frankfort- 
on-the-Maine.—A communication from Carl Miiller and Arthur Packard. 
—3lst May, 1878. 

2265. Rotter Skares, James MacKay, Liverpool.—6th June, 1878. 

2279. Brake Apparatus, George Westinghouse, jun., Southampton- 
buildings, London. 

2285. Rorary Enaivgs, Pumps, &c., Alexandre Vacherot, Battersea.—7th 
June, 1878. 

2419. Ratway, &e., Waeews, Richard Christopher Mansell, Ashford, 
Kent.—18th June, 1878. 

2504. Fire and WATER Atarms, &c., William Clark, Chancery-lane, 
London.—A communication from the Automatic Safety Company.— 
24th June, 1878. 


rsons ha an interest in opposing any one of such applications 
shoul leave particu in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications Fay oy uring the week ending 


4054, Gd.; 4169, 10d.; 4191, 4d.; 4280, 10d.; 4239, 10d.; 4241, 10d.; 4250, 6d.; 
4255, S4.; 3 $350, "éd.; 4264, "éd.; "4265, 6d.; "4267, 6d.; 4279, 6d.; "4231, 6d.; 
5 6d.; 4295, 6d.; 4296, 6d.; 4297, 8d.: 4299, 6d.: 4300, 6d.; 
6d.; 4305, 6d.; 4307, 6d.; 30s, 6d.; -_ 6d.; 4313, < 

6d. 4326, 6d.; 45327, 4d.; ; 4333, 6d.; 4336, 
+4 dd.; 4349, 10d.; 3, 6d.; 4362, 6d.; 4367, 6d.; 
; 4375, 6d.; 4582, 6d.; 4385, Sd.; 4403, 6d.; 4415 4d: 
sau, "4d; 4445, Od.; 4460, 4d.; 4463, 2d.; 4465, 2d.; 
4466, 2d.; 4469, 2d. 4474, 2d.; 4475, 2d.; 4477, 2d.; 4486, 2d.; 4489, 2d.; 
4491, 4d.: 4492, 2d; 4495, 2d. 4498, 2d. 4504, 2d.? 4505, 2d.3 4506, 4d.; 
1509, 2d.; 4512, 2d. 4518, 2d.; 4520, bd: 4521; 2d.: 4524, 2d.; 4925, 2d.; 
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4527, 528, 2d.; 4530, 2d.; 4533, 2d.; 4 .; 4540, 2d.; 4542, 2d.; 
4543, 2d.; » 2d.; 4552, 2d.: 4555, 20, 4557, 2d.; 4555, 4d.; 4592, 6d.; 
4632, 4d.; 4679, " 2d.; 89, 6d.; 200, vu; 215, 6d.; 259, 6d.; 277, 6d.; 278, 4d.; 


$14, 2d.; 1286, 6d. 
*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price an a. Sums exceeding 1s. must be 
itted by Post-office Order, payable at the Post-office, 5, H « 





London.—28th June, 1875. 

2352. Sewrne Macurvery, Alfrod, Vincent Newton, Chancery-lane, Lon- 
don.—28th June, 1875. 

2364. Farm-yarp Dune or ee eg Macutye, John Pamphilon, 
jun., Whittlesford, Cambridge.—29th June, 1875. 

2374. Emery and other Wueets, John Cowderoy Martin, Upper Hill- 
street, Richmond, Surrey.—30¢h A Fame, | 1875. 


Patents on which the Stamp np Duty of £100 has been Paid. 

1690. Materiats for Roortye, Peter Jensen, Chancery-lane, London.— 
28th June, 1871. 

1823. eg ag Door Knoss to Sprxpies, John Walker, Birmingham.— 

2t 'y, 1871 

1705. WEIGHING Macutnes, James Murdoch Napier, York-road, Lambeth. 
—30th June, 1871. 

1768. Securinc Kyoss or Hanpies to Lock Spinpies, George Gulliver, 
Barnsley, Yorkshire.—6th July, 1871. 


Notices of Intention to Proceed with Patents. 

678. Roorrnc]and Tires, Walter Alfred Barlow, St. Paul’s-churchyard, 
London.—A communication from Jacob Hilgers.- 19th February, 1878. 

698. Steam Excavators, William Eddington, Chelmsford. 

eo Curtine and Spuittinc Woop, &c., John Edwards, City-road, Lon- 

on. 

704. Tr:TeRs for Casks, Hermann Schwarz, Manchester. 

713. Sprsxtnc and Duvsiine Corton, John Muir Hetherington and Samuel 
Thornton, Manchester.—20th February, 1878. 

717. Evectric Lamp, Richard Allen Kipling, Paris. 

722. Securine Jornts of Rarpway and Tramway Rats, George Walter 
Dyson, Sheffield. 

728. Mininc Macutves, Charles Barlow, Southampton-buildings, London. 

—A communication from Francis M. Lechner.—2lst Fe! ruary, 1878. 

735. Measurine, &e., Liquip DRAWN from Casks, Henry Simon, 8t. 
Peter’s-square, Manchester. — A communication from Lambert 
Herlitschka and Messrs. Goetjes and Schulze. 

736. Fru Pressvre Enorves, Fiui Meters, &c. John Fielding, 'Glouces- 
tershire. 


740. Frurertnec Apparatus, Peter Jensen, Chancery-lane, London.—A 
communication from Franz Holzinger. 
741. Twistrsc Macuines, Thomas Unsworth, Manchester.—22nd February, 


1878 

754. Venicies for SeLr-pRorv Ls1ox, Ernest de Pass, wf igetichamBors, 
Fi , London.—A communication from Georg W Bers 

764. DRILLING Rocks, William Wallace Dunn, buildings, 
London.—23rd February, 1878. 

775. Sewinc Macuryes, Phillip Adam Kautz, Hambu 

785. AUGMENTING the Vo.ume of Sounp of PIANOFORTES, Stephen rank 
Wasley, South K m, London.—25th February, 1878. 

804. Oprarsinc SutpHate of Ammonia, Peter Stuart Brown, Carrick- 
fergus, Antrim, Ireland. 

805. OBTAINING or FaciLiraTinG CuRVILINEAR, &c., MovemENTs, George 
Fawceus, North Shields. 

806. Prorectinc REsPIRATORY ORGANS in ATMOSPHERES DeTRIMENTAL to 
Lire, John Albert Reinhold Hilderbrandt, Bow-chambers, Manchester. 
—A communication from Bernhard Loeb.—27th February, 1878. 

813. Steam Borters, Henry Henson Henson, Watfo 

| 88. Pistons for Steam or other CyLinpErRs, John Parker, Wakefield-road, 


820. Tires, &c., Henry Ward, John Ward, and William Ward, jun., Leeds. 
—28th February, 1878. 

869. OVERHEAD TRAVELLING Cranes, &c., Alfred Quayle, Liverpool.—4th 
March, 1878. 

893. WEAVING Narrow Fasrics, Mason Pearson, Foleshill, Coventry.— 
5th March, 1878. 

925. FILTERING PRESSES, Edward Charles Roettger, Finsbury Park-road, 
London.—7th March, 1878. 

994. Wetprinc, HamMertine, and Forocinc, Samson Fox, Leeds.—12th 
March, 1878. 

_ Toom § ? Weavixc, Robert Hall and James Hobson, Bury.—1l4th 
‘a 

1034. SPINNING, Dova.tne, &c., Richard Curtis, William Henry Rhodes, 
and John Wain, Manchester. —15th March, 1878. 

1088. Vapour Burners, William Richard Middlemore Thomson, 
Buchanan-street, Glasgow.—A communication from Frederick Augus- 
tus Brown, Edward Clark Brown, onl Nicholas Richard Conner.—19th 
March, 1878. 

= Hanvstixo Macurnes, Melville Thomson Neale, Adelphi, London. 

» 1878. 

1173. Sree, Joseph Warren Wattles, Massachusetts, U.S.—25th 
March, 1878. 

1197. Recutatinc Execrric Motors, Henry Curtis Spalding, London.— 
26th March, 1878. 





+h. 4 hnildi 


Holborn, to Mr. H. Reader Lack, her Majesty's Patent-oftice, Sou 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





EXTRACTION OF SILVER FROM CopPpEeR Precipitate, A. G. Phillips. 
Dated 24th October, 1877. (Void.) 2d. 

The copper precipitate is mixed with common salt and an alkaline 
carbonate or other alkali, and moistened with water and ory 4 
mixed, The mixture is dried on a hot plate or in a stove. 
roasted and stirred until the whole of the copper has been converted into 
oxide, and the silver into chloride. The chloride of silver is extracted 
from the mixture by lixiviation with any suitable solvent, such as hot 
brine. 

3048. Ventitatine anp Heatixe Buitprxes, F. 7. Bond.—Dated 25th 
October, 1877. 6d. 

This relates to improvements on patent dated 8th December, 1876, and 
consists of suspending a shade over a gas burner and connecting its upper 
end with a short, straight chimney, through which the hot air passes 
and causes a current of fresh air through a horizontal pipe which enters 
the chimney at right angles just above the shade. To the upper part of 
a stove an outlet pipe is attached, such pipe being connected by an inter- 
mediate pipe to a second outlet at the bottom of the stove. In the u 
outlet is a throttle valve, by means of which the direction of the current 
of the products of combustion can be regulated at will, for if the valve is 
open they pass out through the upper outlet, and if closed they are com- 
pelled to pass through a series of sinall tubes into an annular chamber and 
out through the lower outlet. 

4080. Locomotive Exoines anp Carriaces, J. J. Turner.—Dated 2nd 
November, 1877. 6d. 

This consists in combining two bogies, the one placed under the engine 
and the other under the tender, and a pair of conmecting-rods are 
attached from the trailing wheels of the engine to the ends of a crosshead 
working in guides, and to which the connecfing-rods are jointed, and a 
similar arrangement is applied to the leading wheels of the tender, and 
thus upon the revolution of the wheels the two crossheads would move 
backwards and forwards in guides. 

4113. Garrers, Boots anp Suors, &c., W. R. Lake.—Dated 5th November, 
1877.—(A communication.) 6d. 

aiter, boot, or shoe is constructed with a single seam, which is so 

bored as to be on the inner side of the foot when the gaiter, boot, or shoe 

is worn, such article having the vamp and quarter ¢ from one = 
of leather, with the top from a separate piece of leather, or the vam 

quarter, and leg are formed from one piece of leather, with a button y 

suitably crimped and stitched on. 

4154. Arraratus ror Reevtatinc tur FLrow or Liquips UNDER 
Pressure, &c., J. Howard, A. F. Wilson, and H. W. A. Kingdon.— 
Dated 7th November, 1877. 6d. 

This relates to improvements on patent No. 799, dated 26th Feb., 1877, 
and consists of a tube in which a cone equilibrium regulator is fitted. 
This regulator is raised or lowered by means of screw, so as to regulate 
the passage of water through a hole in the tube, whereby a weight is 
caused to fall more or less quickly upon its seating and thus control the 
flush of water. 

4165. Stream Enornes anp Water Enoines, 7. C. Watts.—Dated 8th 
November, 1877. 8d. 

This consists in an engine with single-acting cylinders, that is to say, 
with cylinders whose pistons are moved in only one direction the 
steam or other fluid, and which pistons are connected with cranks 
arranged across the ends or ree to the axial line of the —- 
of a rotating valve operated by a shaft, rod, or spindle gone ith the 
crank shaft, and which valve is arranged in combination with suitable 
ports or passages opening directly into the end of the por Rag 
4176. PLovans, J. Huxtable.—Dated 8th November, 1877. 6d. 

This consists in the a gene of a tube or hollow bar which 
connects w front part of beams, and also answers the a the pupae of the 
draft bar which the implement is drawn, w ollow part 
receives the urrow wheel slide which is adjustable | pwd an 
4178. Locomorives, MACHINERY, AND APPARATUS FOR STARTING, Pro- 

PELLING, AND Sroprinc VEHICLES ON Tramways, &c., H. P. Holt.— 
Dated 8th November, 1877. 10d. 

The draw bar of a tram-car is connected by rods to a lever having its 
fulcrum on the bats axle of the car, ond fitted with a pawl 
with a ratchet wheel fixed to this axle, so that when the draw bar is 
pulled forward the motion is communicated to the axle directly, an 
thus facilitates starting the car. When the car stops the draw so 
forced back by springs. The engine shaft of a locomotive is placed 

lly b 





a SHARPENING, &c., Dritts, 


don.—A communication from Alexander "kink Rider. 


1271. Comnrna Corton, &c., George Freemantle, Manchester, and John 
‘oston.—30th March, 1878. 

1293. Hor Buiast for FuRNAcEs, ’ke., Martin Benson, Southampton-build- 

London.—A communication from Silas Covel Salis -—2nd 


April, 1878. 
141). Mountinc ORDNANCE _ Queen Victoria-street, 
London.—A communication fro alfred Krupp. —llth April, 1878. 


the two axles and is fitted with a friction roller at each 
end, which bear on the wheels of the locomotive or car and cause them to 
revolve when the engine is at work. 
4180. Rouier Skates, W. R. Lake.—Dated 8th Boonie, 1877. 6d. 

The skate is provided with a rear roller and with 
which the axis of this roller ee — or move either to the front or 
rear of its normal cen normal or central 





positio: which 
the horizontal axis of the roller is at ‘right ‘engies $0 0 vertioal Tho 
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horizontal axis of the roller may shift in a straight line in its bearings, 
and fingers are provided in bination with the axis of the roller, 
whereby the said axis is restored to its normal central position within 
the bearings. The skate has its vertical axis or spindle provided with a 
convex or conical bearing surface located near the lower part of the 
spindle and fitting into a corresponding conical seat. The rear roller is 
provided with a spring, whereby the roller may be restored to its normal 
central position alter it has been turned on its vertical axis. 

4181. Macuine ror PLovauine, &c., H. B. Greenwood.—Dated 8th Novem- 

ber, 1877.—(-i communication.) 6d. 

A bar caiends across the machine, and at one side of the same is 
attache to the ploughshare or other impl t, and at the other side is 
supported by a suitable bearing wheel. Fastened to the bar is the driver's 
seat, attached to the bar by a , and at right angles to it is an arm 
furnished with a caster wheel, and fitted with a curved rack or toothed 
quadrant near the hinge. To each end of the bar are secured toothed or 
notched quadrants. e toothed quadrant at the end of the bar or side 
of the machine next to the plough m has in combination with it a 
hand lever, fulcrumed on a pin or stud fixed in and jecting froin the 
side of the quadrant, and the part of the lever near its fulcrum or joint 
is formed with teeth, which ee the curved rack on the arm of 
the caster wheel. The hand lever a spring bolt, which e' with 
the teeth or notches of the quadrant of the bar. By means of this lever 
and bolt the caster wheel can be very readily ra and lowered, as 

ired, for regulating the plane of the caster wheel. At the other 
end of the bar, and firmly attached to the crank axle, is another lever 
tch, working in conjunction with the 











laced in the sieve and brushes the fine particles through the meshes on 
Ps the first of a series of overlapping travelling aprons arranged within a 
drying chamber. 
42°73. Apparatus ror Gerrine Coat, Stone, &c., J. Knowles.—Dated 15th 
November, 1877.--( Void.) 2d. 

Holes are drilled in the mineral, and wedges are then driven therein by 
hydraulic pressure. The wedge is attached to the plunger of a hydraulic 
cylinder, and is placed within a sheath split longitudinally so as to fori 
two clips which embrace the wedge. 

4280. Apparatus For Measurino ‘Seep, &c., J. Harrison.—Dated 15th 
November, 1877. 6d. 

A vertical rod attached to a base plate carries a bracket at its uP) r 
end, to which a hopper is suspended and terminates ina tube, which 
enters freely into a second tube attached to an adjustable bracket sliding 
on the lower part of the vertical rod. This tube terminates in a spout, 
and contains a spindle which operates a valve formed in both the upper 
and lower tube, so that when the upper valve is open to admit the seed 
to the measuring chamber, the lower one is closed and vice versd. The 
spindle is revolved in order to operate the valves by means of a disc 
attached thereto, and terminating in an external thumb piece. The 
spindle is fitted with a spring to bring it back to its normal position as 
soon as the thumb piece eased. By raising or lowering the bottom 
bracket on the vertical rod the size of the measuring chamber is 
regulated. 

4282. Rotary Pumps anp Morive Power Enotes, C. Ashbury.—Dated 
15th November, 1877.—(Partly a communication.) 6d. 
power ny Nin att 





and 8 bolt or ca 

affixed to this end of the bar, by which means the said bar can be raised 

or depressed at will to vary the angle of the plough or other implement. 

4182. Macuinery ror Uri.isinc THE Power OF WATER FOR ELEVATING 
Water, W. R. Lake.—Dated 8th November, 1877.—(A communication.) 


10d, 

The engine, if the waterfall is 32ft. deep and over, can be arranged at 
any level between the hottom of the fall and a point 82ft. above it, and 
the entire power of the fall be utilised. A vacuum is produced in the 
exhaust pipe of the engine, bling the at pheric pressure to be 
exerted upon the engine piston by?means of a pipe leading from the 
exhaust pipe to a level of 32ft. above the bottom of the waterfall, and 
connected at its outer end with a pipe leading to the bottom of the fall. 

ree valves are arran, in this apparatus, one in the first pipe, and 
one at the top and another at the bottom of the second pipe. A cock is 
fitted to the valve chest of the engine, and this and the valve at the top 
of the second pipe are opened, the other two being closed, the supply 
valve is then opened, admitting water to the engine and expelling the 
air through the cock, which is closed when the engine is full. The pipe 
to the exhaust is thus ually filled with water, the air passing through 
the upper valve, and when full the upper valve is closed and the bottom 
valve opened, through which the water escapes, creating a vacuum in the 
cxhoust 5 pipe. The valve in the exhaust pipe is then opened, allowing 
the water to pass from the engine into the vacuum in the exhaust pipe. 
This enables the atmospheric pressure to be exerted upon the front of the 

iston in addition to the hydrostatic pressure of whatever head of water 
there may be above the engine, which is thus worked with as much effi- 
ciency as if it were located ut the bottom of the waterfall. To stop the 
engine the supply valve is closed and the lower valve also, thus maintain- 
ing the vacuum until the engine is again started by reopening them. 
41902. Carppoarn, F. and 8. Turnbull.—Dated 9th November, 1877. 6d. 

This consists in the use of frames with diagonally milled edges, which 
not only constitute a good form of edge for procuring a firm bite in hold- 
ing the cardboard, drawing board, or mounting board, but make a series 
of channels th h which the air circulates during the — of dry- 
ing, so that the whole sheet of cardboard, drawing board, or mounting 
board may be thoroughly and expeditiously dried. 


4195. Suurries ror Sewina Macuives, J. Morton.—Dated 9th November, 
1. 





1877. j 
A lid is hinged to the flat side of the shuttle, and closes with a spring 
catch. No tension appliances are fitted inside the shuttle, so that the 
largest possible part of the interior is available for holding the cop of 
thread. The thread is led from the heel end of the cop through a lateral 
hole, and passes, and is slightly compressed between a thin metal blade 
and the side of the shuttle. It is then threaded through one or more of 
a series of holes passing oo wpe from the inside of the shuttle to the 
outside, between the shuttle and the spring blade. The number of holes 
the thread passes through will regulate the tension. 

4199. Convertine Reciprocatinc Motion into Rotary Motion, W. F. 
Goodwin. —Dated 9th November, 1877.—(Complete.) 6d. 

A continuous rotary motion is imparted to the driving shaft by means 
of a screw threaded disc or helicoid attached thereto, and which works in 
combination with two correspondingly screw-threaded surfaces attached 
to, and moving with the piston, the power being applied in line with the 
axis of rotation. 

4208. Fervces, R. Harrington.—Dated 9th November, 1877. Gd. 

A tapered tube receives the knob or tip which fits closely therein, and 
the tube is then forced in above the tip so as to form an internal bead 
which secures the tip in position. Artificial stone or potteryware is used 
for making the knobs or — The open caps of umbrellas are constructed 
with a metallic tube having an external bead near the middle, against 
which the base of the open cap (made of bone, ivory, or potteryware) 
abuts, the lower end of the tube being opened outwards to secure it in 
position 
4208. Boors anv Suoes, 7. Chapman.—Dated 10th November, 1877. 6¢. 

In order to avoid the stitching by which the outer sole, the upper, and 
the in sole are united together, from passing right through the latter, it 
is split round the edge and turned up until the sewing is effected, when 
it is again folded down and leaves an even surface exposed to the sole of 
the foot. 

4212. Carts, Wacons, &c., J. Wood.—Dated 10th November, 1877. 6d. 

In order to enable vehicles to travel on either road, railway, or tramway, 
they are fitted with ordinary road wheels, and a set of flange wheels fitted 
to adjustable axles raised or lowered by means of a hand wheel and 
screw, 80 as to leave the road wheels alone in contact with the ground 
when the vehicle is required to travel on an ordinary road, and the flanges 
of the wheels into the groove or against the side of the rails when used 
on a tram line or railway. 

4218. CLosine, Locktnea, AND UNLOCKING THE Doors or RaiLway CarR- 

: —— e a * = Chubb. pod 10th November, 1877. 6d. 

n order close the carriage doors as soon as the carriage begins to 
move, a longitudinal shaft is placed under the floor of the carriage on 
either side, and is fitted with chain pulleys opposite each door, the ins 
from which pass under the floor and are connected to the door. Rotary 
motion is communicated to these shafts directly from the axles of the 

. A friction clutch on the shaft is thrown out of gear as soon as 
the doors are shut. To fasten the doors automatically, a ball governor is 
made to revolve by the axles of the carriage, and its sliding collar com- 
municates its motion to a ball-crank lever, to which a rod is attached, 
and is moved in position behind the lock of the carriage, the motion of 
which maintains the action of the governor. 

4232. Macyetic Apparatus For RrIncInc 
November, 1877. 6d. 

This relates to improvements on patent No, 2721, dated 13th October, 
1877, and consists o oatertas an ordinary horseshoe magnet in place 
of the circular magnet there described. A revolving coil is placed within 
the arms of the magnet close to the open end, a portion of the magnet 
being cut away on each side so that the coil partly fits within such 
curved spaces, 


4238. Stays anp Corsets, W. Thomas.—Dated 13th November, 1877. 


Beis, &c.—Dated 13th 


In order to form a ey for the abdomen a number of lateral bones 
parallel to the bottom edge of the corset are placed at the lower parts 
thereof, and extend from the edge of the bust to any required distance 
towards the hips. The usual vertical bones are by preference stopped 
where they mect the topmost lateral bone. 
4253. Hay-rick Macuine, J. Kent.—Dated 14th November, 1877. 6. 
The hay-rick is built up in the field upon alow wheeled frame, which 
is then were f horses to any desired point, when the back end of the 
frame is lowered and the carriage drawn from beneath, leaving the ring 
in position upon the ground. 


Cae, Cucmainns Macuine, J. P. Havwtrey.—Dated 14th November, 


An oblong box is formed with a slit in it, along the edge of which is a 
fixed index. Within the box is a band attached to a roller ut each end, 
and furnished with external knobs to roll the band from one roller to the 
other, This band carries a set of figures which are consecutively 
presented before an opening in the box. To add up a column of figures, 
a sharp instrument is inserted through the slit at the zero on the index, 
and the roller is then turned, carrying the pointed instrument, which 
pierces the band up to the first figure of the column, at the same time 
exhibiting such figure through the opening. The sharp instrument is 
then withdrawn and placed again at zero; the top roller is then turncd 
pew hed van = aad . the = figure, and so on through the 

, the on of the number being each time added to the 
total exposed through the opening. . 
4270. Manuracture or Fruit 8 . ON. ing.— P 
Descde ate ad. ALTS, J. N. Fleming.—Dated 15th 

The matters employed in the manufacture of fruit salts are placed in a 
mixing drum in which a shaft with arms of a prismoidal form revolves. 
When mixed the charge is discha through the bottom of the drum 
and falls into a hopper, beneath which is a travelling apron to convey the 
charge to crushing rollers, from whence it falls into an inclin 


like sieve with a semi-cylindrical . A brush revolves ma deh 





e of a vane cylinder, working in a case 
or chest having a semicircular head, with crescent-shaped or slotted 
cylinders. 

4283. SurerHEaTERs, 
communication.) 6 
consists in constructing the superheater of a number of compara- 
tively short tubes, in order to multiply the passages for the circulation of 
the steam and diminish the friction resulting from such circulation. 
428'7. Bonpins anp Spoots, J. 8. Crowley.—Dated 16th November, 1877. 
6d. 


This a d metal ferule, with a projection or projec- 
tions, the ferule being attached to the bobbins or spool to prevent the 
splitting of the same when made of wood, and the projection or pro- 
jections fitt into a recess or recesses in the flange of the drivin 
pinion, whereby the pinion and the bobbin or spool are carried roun 
together. 

4288. Hyprautic Capstans, A. B. Brown.—Dated 16th November, 1877. 
6d. 


This consists of, first, arranging the hydraulic engines in the revolving 
drum of the capstan, the rams acting by friction rollers, upon a fixed 
excentric or its equivalent ; second, conveying the pressure water or other 
fluid | a pire leading through a hollow capstan post and returning the 
waste fluid by an annular space ; third, the arrangement of cylindrical 
or slide valve, in which the valve face is driven round by the capstan, 
while the valve remains stationary in combination with water passages 
in the hollow post. 

4289. Horse-cottars AND Harness, G. Richardson.--Dated 16th Novem- 
ber, 1877.—( Not proceeded with.) 2d. 

_ consists in lining parts of the collar or harness with sponge india- 
rubber. 

4291. Mrasurine CLotn, &c., P. Jensen.—Dated 16th November, 1877.— 
(Complete.)—(A communication.) 4d. 

For every yard measured along the measure a movable peg is forced 
inwards by the thumb, thus causing a paw] to advance a wheel, the space 
of one tooth, when a spring carries the pawl back to position. This 
wheel has ten teeth, and at every complete revolution a peg thereon 
takes into a second toothed wheel ving ten teeth which it advances 
the space of one tooth. The first wheel shows the units and the seconds 
the tens through a hole in the side of the measure. 


4292. Pumps For Sutps, &c., E. Sanders.—Dated 16th November, 1877.— 
(Not proceeded with.) 2d. 

This consists in the bination of a pumping cylinder and a receiving 
cylinder and a valve delivering cylinder, all arranged and connected to a 
pump tube with an adjustable shut-off valve and a chamber in connec- 
tion by pipes with either side of the keelson, and with both bilges, so 
that the water may be pumped either from the well hole, or from either 
bilge, or from overboard. 

4293. Paintinc anp Decoratinc Giass, CHINA, AND PoTTeRY WARES, 
&e., B. T. Hughes.—Dated 16th November, 1877.—(A communication.) 
4d. 

The colours are ground and washed as finely as possible, then thirty 
parts are added to one part of a paste, consisting of two parts of gum 
Arabic to one part of Marseille soap. The colour is mixed with the paste 
in a dry state and then formed into a stiff uniform paste with water or 
some volatile oil. It is then spread out in a cike, and when sufficiently 
dry is cut and rolled into pencils, which may be used for drawing when 
quite hard. 

4204. Weavine Coacn Lace, R. Stone.—Dated 16th November, 1877. 6d. 

The action of the heddles is arranged so as to form three sheds instead 
of one, and the shuttles are through the sheds double, and the 
tagis put in at the sametime. By thus timing the action of the working 
parts of the loom the same quantity of work is produced in three 
revolutions of the crank shaft as is now made in five revolutions. 


4298. Brick-mMakinc Macninery, 7. C. Fawcett.—-Dated 16th November, 
1877. 6d. 


ke., A. M. Clark.—Dated 15th November, 1877.—(A 


Sot hi 








tte . 

An intermittent motion is given to the screw or pusher of the pugmill, 
so that when a die is presented to the clay the screw is in motion and 
pushes the clay into the die, but when a blank surface is presented the 
screw is at rest. This motion may be obtained by ratchet wheel and 
pawl, or any other suitable means, driven from any convenient part of the 
machine. 

4301. Macuine For Cutrinc Torrepo Wires oR Ropes, J. Nock.—Dated 
lith November, 1877. 6d. 

Astrong frame hinged on a horizontal shaft at the bow of the vessel is 
suspended by tackle from the bowsprit. The framing is spread out in 
front and has an inclined guide bar at each side, extending sideways con- 
siderably beyond the width of the vessel, so that as the vessel advances 
any wire or rope coming between these bars is guided by them towards 
the front of the framing, where it is acted upon by cutters similar to 
those of a reaping machine. The reciprocating cutters are worked by a 
shaft extending out through the bow of the vessel, and fitted witha 
bevel wheel with a second bevel wheel upon the shaft to which 
the frame is hinged, this in its turn gears with a bevel wheel on a shaft 
running along the framing and fitted at its front end with a second wheel 

ing with a horizontal bevel wheel, to the axle of which excentrics are 
tted todrive the cutters. A net is provided to catch the torpedo. 
4304. Direct-actinc Pumps anp VALVES FoR AUTOMATIC RAILWAY 
=, tt J. MeInnes.—Dated lith November, 1877.—( Not proceeded 
with.) 2d. 

The ‘lite valve of the steam cylinder is moved instantaneously at the 
end of each stroke into a position to give free access to the steam on one 
side of the piston as soon as it is cut off from the other side, so as to 
prevent the possibility of the pump stopping ‘dead ” at the end of astroke 
when working at a low pressure. This is effected by means of a coiled 
= in conjunction with levers and tappets, actuated preferably from 
the ohio of the steam cylinder and plunger of the pump. 

4306. Sarety VaLve, R. C. Anderson.—Dated 17th November, 1877.—( Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 4722, dated 6th December, 
1876, and consists of abolishing the lower part of the pressure regulator, 
ponerse, of the valve and its ports, and using instead a suitable cock 
operated by the piston in the upper part of the regulator. 

4310. Textite Fasrics, J. Clegg.—Dated 17th November, 1877.—(Not pro- 
ceeded se 2d. 

Knop twisted yarn is employed in combination with ordinary yarn for 
the weft threads. The knop twisted consists of two threads, one wound 
about the other so as to form knops, and with this yarn loops are formed 
diagonally on the face of the fabric and afterwards cut by a knife, pre- 
senting a novel appearance. 


4314. Hee. anp Toe Prates ror Boots anp Suoes, H. A. Oldershaw 
and J. Cooke.—Dated 17th November, 1877.—( Not proceeded with.) 2d. 
The under side of the gery are formed with holes or recesses to 
receive the flange of a block of india-rubber, the whole being secured 
by pegs or screws to the boot. 


4315. Sprxnina anp Dovs.ina, 7. Brookes.—Dated 17th November, 1877. 
6d 


In order to doff the bobbins or spools when full they are partially 
by means of a plate formed with slots, and which passing under 
the bobbins is raised by levers actuated by the operator, thus raising a 
part of all the bobbins simult ly and leaving them free on their 
spindles ready to be removed by hand. 
4316. Rock Driits, J. A. R. Hildebrandt.—Dated 17th November, 1877.— 
(Not proceeded with.) 2d. 

An ordinary D slide valve is employed, the rod being actuated by levers 
centred near the extremity of the piston rod when at the end of the 
stroke, one end of each moving freely in a slot of the rod while the other 
comes in contact with a nut on the piston rod, so that at the end of the 
forward stroke the lever at that end is struck and jerks the valve 
rod backward, the opposite action taking place on the return stroke, 
4317. Key Rinas, 7. Morgan.—Dated 17th November, 1877.—(A communi- 

cation.) 6d. 


The ring is formed with a narrow outwardly projecting elongation to 








receive the ring of the key when in use. The xr portion of the ring 

is split to apply and remove the keys, a small hole being formed in one 

end and a corresponding pin on the other. 

4318. Stop Motion ror Looms, E. Dyson.—Dated 19th November, 1877.— 
Not 


led with.) 2d. 

A portion of a sliver a thread passing through or from a machine is 
weighted by a nce lever, which when the thread is ect is 
balanced in a middle position, but when the thread is imperfect or breaks 
the lever moves one way, and when in excess or when a mole obstructs it 
moves the — way. In either case the stopping mechanism acts to 
stop the machine. 

4319. InpicaTING APPARATUS FOR TRAM-CARS AND OMNIBUSES, C. 
Warren and J. O’Keetfe.—Dated 19th November, 1877.—(Not proceeded 
with.) 2d. 

To the platform of the tram-cars are fitted two turnstiles operated by 
the passengers on entering and leaving the vehicle, so as to effect an 
automatic mechanical register of the same. 

4320. Account anp MemoranpuM Books, 8. C. Kingston.—Dated 19th 
November, 1877.—{ Not proceeded with.) 2d. 

A clip or holder is attached to account books in order to receive one or 
more bankers’ cheque books, and thus afford a speedy method of register- 
ing all payments out or in by cheques or otherwise. 

4323. Apparatus FoR Puriryinc CoaL Gas, C. Pieper.—Dated 19th 
November, 1877.—(A communication.) 6. 

In a = ony the ser har ong ae ae in om scrubber and purifier 
to purify the , they are p) on inclined grates arranged one above 
tee: pwn pret yom. | alternately right and left, so that the material has 
a tendency to slide down, and their upper end is in close proximity ,to 
the corresponding wall of the apparatus, whilst ,the lower end is at 
some distance from the opposite wall. the end of the lowest 
grate is placed an inclined tube fitted with a slide valve, which when 
open allows the materials to slide from one grate to the one beneath until 
it reaches the bottom and escapes through the valve, but when closed 
the material at the end of each grate rests partly against the te and 
partly against the wall of the apparatus and cannot, therefore, slip down. 
4325. Keertnc Casks AND BakRELS AIR-TIGHT WHEN Empty, J. &. 

Clarke.—Dated 19th November, 1877.—( Not proceeded with.) 2d. 

This consists of a slide fitted over the hole to receive the tap, and 
working between guides placed on the barrel. When the tap is with- 
drawn the slide is drawn over the Jiole and excludes the air. 

4329. APPARATUS FoR TAKING-OFF RULED Paper, A. J. Parker.—Dated 
lyth November, 1877.—( Not proceeded with.) 2d. - 

The sheets are fed separately to carrievs attached to an endless band 
which carries them over a top roller and down the other side, so as to 
allow the sheets to dry before they are successively deposited on to an 
inclined plane. 

4331. Recutatisc APPARATUS FOR Lamps, G. Brocklebank.—Duted 19th 
November, 1877.—(Not proceeded with.) 2d. 

A hollow air ball made of glass is formed with a conical valve, which, 
by rising as the oil or spirit fills up the receiver, stops the further flow 
thereof, thereby regulating the level of the oil and preventing overflow or 
waste. 

4332. Distitxation oF Coat, J. Forbes and J. Abbott.- Dated 19th 
November, 1877. 6d. 

The retorts are D-shaped, and beneath each are fixed horizontally, and 
parallel to the bottom, and about €in. therefrom, slabs of fire-clay, between 
which and the bottom of the retorts are fixed two or more partitions also 
of fire-brick, extending the whole length of the retort, so as to form 
separate chambers icating with each other by an opening at one 
end. Beneath these are a similar set of chambers arranged transversely. 
The retorts being charged, the gas is allowed to flow from the gasholder 
to one end of the lowest chambers. When it is about to enter the upper 
chambers it is mixed with air and lighted, so as to cause the coal in the 
retorts to give off its gas, which rises to the hydraulic main, and is 

uumped through the condenser and scrubber, and thence to the holder to 

S used for distilling fresh coals. 

4334. Apptyinc Heat TO CHAR-KILNS, B. D. Healey. — Dated 19th 
November, 1877. 6d. 

A regenerator chamber for the gas is constructed below the central zat 
of the kiln, and placed therein are tubes so arranged that the waste heat 
from the kiln passes inside them, and the gas on its way to the heating 
chambers impinges upon them. A second regenerator is placed above 
the former, and in this the waste heat impinges upon the tubes, the air 
passing within them on its way to the heating chamber. The waste heat 
of the kiln is thus transmitted to the gas and air, and afterwards restored 
to the heating chambers. 

4335. Tricycies, C. Hutton.—Dated 19th November, 1877.—( Not proceeded 
with.) 2d. 

Two side wheels are placed parallel to each other in order to fadilitate 
the turning of the driving wheel, which is about a fourth its diameter in 
advance of such side wheels. 

4339. DispLayInc ADVERTISEMENTS, E. Ederards.—Dated 20th November, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

Ornamental pictures or drawings are arranged in any suitable form 
and carry the advertisements. Openings are formed in the pictures to 
receive clocks, movable toys, or other objects adepted to attract the eye 
or the ear of passers by. 

4341. AppLyinc Wires ror Conveyrse Exxcrricity, A. G. Bell.—Dated 
20th November, 1877. 4d. 

This relates to improvements on patent No. 4765, dated 9th December, 
1876, and consists of employing two conductors or wires with the tele- 

hone, one being the return wire. Dy this arrangement all disturbances 
con neighbouring wires are prevented, if care be taken that the two 
conductors are within a much shorter distance of each other than the 
distance to the wire from which the disturbance is expected. 

4342. Courtine Pires, @. K. Ashworth —Dated 20th November, 1877.— 
(Not proceeded with.) 2d. 

In order to join two ends of a pipe a boss is placed over each end, the 
hole therein being conical, so as to allow the pipe to be opened out and 
prevent it passing through. The are formed with flanges, which 
are then bolted together. 

4343. AppaRATUS FOR BREAKING UP CLAY IN BrickMAKING, W. Spedding. 
—Dated 20th November, 1877.—( Not proceeded with.) 2d. 

A shaft fitted with beaters revolves and presses or strikes the clay 
against fixed beaters and so breaks it up. 

4344. Sewrnc Macnines, C. Powers, G. Perkins, and C. Wilson.—Dated 
20th November, 1877.—({ Not proceeded with.) 2d. 

This relates to apparatus for overcasting or for producing a button-hole 
stitch. A curved needle is employed, which is jointed to an arm, so as 
to swivel to some extent. The arm is fixed on a rocking shaft, or is 
jointed to the throat plate, and on the shaft and attached to or cc cted 
with the arm is a second arm or part which is acted upon by the shuttle 
carrier in such a manner that the curved needle is projected through an 
opening in the throat plate. The curved needle if formed with an eye, 
and is threaded with sewing material, and acts in conjunction with the 
ordinary sewing machine needle to form the required stitch. 

4345. Cueckine Fares, P. Hamer.—Dated 20th November, 1877—{Not pro- 
ceeded with.) 2d. 

A turnstile is placed at the entrance of the vehicle, and has a lock that 
will prevent its — till the ti r lever or key of the lock is pressed 
back, when it will only turn sufficiently for a single passenger to get 
through until the trigger be again pushed back. r is placed 
in the check box, and cannot be reached from the outside. When, how- 
ever, a check is dro into the check box, it, in falling, pushes the 
trigger and unlocks the turnstile. 

4346. MANUFACTURE OF CARBURETTED HYDROGEN AND OXY-HYDROGEN 
Gass, J. A. Stephan.—Dated 20th November, 1877. ; 

Water or sewage is placed in a boiler within which is a retort, in such a 

ition that there is sufficient space between them for the fire to heat 
th. Steam generated in the boiler passes through a syphon pipe to one 
end of the retort fitted with a honeycombed chamber formed of closely 
packed metal or tubes ; this chamber becoming heated the metal extracts 
the oxygen from the steam, and leaves hydrogen, which passes to the 
carburetter, consisting of a block of carbon placed at a slight distance 
from the metal c ber, so as to allow of an accumulation of hyd 

at that point. On leaving the carburetter the gas passes through a 

second block of chalk saturated with petroleum, coal dust, or other 

suitable material containing a large proportion of hydrocarbon. 

4347. Frre-pars FoR Furnaces, J. Robinson.—Dated 20th November, 
1877. al. 

Light rods of steel are used in combination with a cast iron frame, 
having the form of the fire bars and made with recesses to receive the 
steel rods. The bars thus made are much lighter, and leave a greater air 
space than hitherto. 

4350. Suprtyine Arr To Mivgs, J. Sturgeon.—Dated 20th November, 1877. 
—(Not proceeded with.) 2d. 

The entrance to the mine is closed up at the bottom of the shaft by a 
system of air-tight chambers or air locks, all other outlets, through 
which air might out, being also closed up. Pi laid along the 
road and other P aces through the mine are supplied with com: 
air, the pipes being provided with nose couplings, valves, &c., to enable 
the compressed air to be let out into any part of the mine, until it attains 
the required pressure in the mine, so as to hold back as much as possible 
the from entering, and at the same time supply the necessary volume 
of new air as the old becomes vitiated and is passed out. 

4351. Apparatus ror Faciuiratinc THE PERFORMANCE OF GYMNASTIC 
Exenrcisgs, S. F. Ralston.—Dated 20th November, 1877.—(A communica- 
tion. }—(Not proceeded with.) 2d. 

This con: of a frame carrying, say, two wheels or pulleys mounted 
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axles in the same axial line, but independent, to each of which axles 
there are attached two straps or sets of straps, wound partially round the 
axle in contrary directions respectively, and attached the one to one end 
of the frame, and the other to an india-rubber or other spring secured to 
the opposite end of the frame, or at a point midway between its two 
extremities in such a manner that by the act of the exercisor pulling, by 
aid of handles, cords attached to and passing round the wheel or 
pulley, the latter with their axles shall be turned and the springs be 
, and that on relaxing his action upon the cords, the parts shall, 
under the influence of the resume their normal position. 
4352. Licrtine Ciaars, &c.,S. F. Ralston.— Dated 20th November, 1877- 
—{A communication.)—( Not proceeded with.) 2d. 

This relates to lighters in which fulminate is ignited by percussion. 
The tape or band carrying the buttons of fulminate is fed forward, and 
h levated simult ly by means of a wheel arrar 
Between them, and having teeth which, on the wheel being turned by 
hand, are caused to act upon the tape or band so as to move it a distance 
corresponding to the interval between two buttons, and, at the same time, 
raise the hammer, and then, as the motion of the wheel is continued, 
allow the hammer to descend and explode the fulminate, and thus ignite 

a wick or cord. . 
4353. Perameuarors, &c., T. J. Smith.—Dated 20th November, 1877.— 
(A communication.)—{Not proceeded with.) 4d. 

This is com first of a wickerwork basket divisible in two through 
the middle of the frame ; secondly, of an ordinary hood, of an apron, 
and an ordinary seat ; thirdly, of three wheels of the same diameter. 
The front part of the basket is fastened to the back or basket ~~ by 
means of two shoes of U-shape placed above and beneath the frame ; 
these two shoes are bolted upon the front frame, and the rowuded part of 
these shoes is fastened to the back of the frame by means of a screw bolt 
or a key bolt. Each of the three wheels is maintained by a double 
branched shoe, which descends from each side of the nave to — 
the oan, and describing a semicircle, passes under the frame in the box 
staple. 


4355. Apparatus For DiscHarcinc Perrotevm, &c., FROM ToRPEDO 
Boats, C. Béhim.—Dated 20th November, 1877.—{ Not proceeded with.) 4d. 

A piston is fitted on a cylinder by a screw thread or otherwise, an air 
vessel or chamber is attached to the cylinder having previously been filled 
with compressec air. The other end of the cylinder is provided with a 
coupling joint to receive a discharge pipe extending to the deck of the 
boat, where it is fitted by means of a ball-and-socket joint to a delivery 
tube having a nozzle. After the insertion of the piston and the affixing 
of the air chamber, the latter is first filled with a quantity of water ; then 
on the water is poured crude petroleum or other hydrocarbon in sufficient 
quantity to fill the cylinder to the level of a stop cock, which is then 
closed. The liquid may be discharged by opening the air and oil cocks 
which combine the air chamber cylinder and delivery tube. 

4358. MacuINery FoR THE MANUFACTURE OF RIBBED OR PLAIN LooPeD 
Fasrics, 7. Wigfield.—Dated 21st November, 1877. 6d. 

A pattern wheel of the usual construction is employed to produce 
coloured patterns of limited length in conjunction with a welt and slack 
course, on -ribbed or plain looped fabrics ; but when a patterned fabric is 
required of greater length than the pattern wheel can produce, a wheel 
is employed to govern the production of the welt and slack course at the 
proper time, and in addition thereto is a chain, the length of which will 
vary according to the pattern to be produced. This chain carries studs 
of varying heights, which operate divers coloured thread carrier bars. 


4360. ~ egy For Cuttivatine Lanp, J. Sparks.—Dated 21st Novem- 
ber, 877. 4d. 

A frame is attached to the cultivator extending beyond and above the 
ordinary frame, and to this additional frame a harrow or levelling instru- 
ment is suspended by chains, so as to perform the operations of tillage 
and levelling together. 

4363. Mowinc anp Reapinc Macuines, W. Mcl. Cranston.—Dated 2let 
November, 1877.—(A communication.) 6d. 

The travelling wheels are fitted Joosely on the main axle, which when 
the machine is moved forward is made to revolve by pawl and ratchet 
mechanism. The axle is enclosed in a hollow sleeve formed at its rear 
upper portion with lugs to which a secend casting is attached by pins 
and receives the rear end of the pole, and the stem of the driver's seat. 
The lower front portion of the sleeve has a leg at an angle towards the 
front, where a curved plate is attached, within which the pitman or 
balance wheel rotates, the upper part having a hood strap to prevent the 
entry of grass. The legis hollow and has a shaft to the shaft of the 
pitman or balance wheel, and also the bevel pinion by which it is driven. 
This pinion receives its motion from a bevel wheel mounted loosely on 
the main axle, which also carries loosely the power wheel under the con- 
trol of a clutch. The clutch wheel gears with a pinion on a shaft having a 
pinion gearing with a spur wheel, formed in one piece with the bevel 
wheel. This train of wheels is enclosed in a box covered by a hinged lid 
on the main frame. 

4366. Borr.te Stoppers, J. Mansley and J. 
November, 1877.—{Not proceeded with.) 2d. 

Two straps are attached to. the stopper, their ends being connected to 
a bent lever hinged to a band fixed round the bottle neck. By press- 
ing the lever close to the neck the straps are foreed down upon the 
stopper. 

4369. Suow Carp, W. Brownlie.—Dated 21st November, 1877.—(Not pro- 
ceoeded with.) 2d. 

The printed matter is left white on black ground, so as to be 
visible both in the day time and in the night when the gas is lighted. 
4370. Treatment oF HyprocaRBon OILS FOR THE MANUFACTURE OF 

Gas, &., G. F. Cornelius.—Dated 2st November, 1877.—{Not proceeded 
with.) 2d. 

To petroleum spirit is added 2 per cent. of nitric acid and 20 per cent. 
of rosin, the whole being placed in a vessel, into which steam is injected, 
causing the light oil or spirit to distil over. To form the gas, 5 per cent. 
of a solic chemical, such as naphthaline para or camphine, is added. It is 
then purified by the addition of 5 per cent. of camphor, and cotton wool 
is then saturated with the light oil and placed in a closed vessel, which, 
upon air being forced through the vessel, forms a highly illuminating or 
heating gas. 

4373. Covertnc Carbine CrLinpeRs, W. Walton.—Dated 2lat November, 
1877.—{ Not proceeded with.) 2d. 
is relates to improvements on patent No. 176, dated 19th January, 
1877, and consists of placing on the opposite side of the paper or woven 
fabric covering as described in this patent, a layer of resin or other 
substance, which, when heated, will adhere firmly to the surface of the 
cylinder. 
4376. Macuinery For STRANDING AND Teastnc Ropes, &c., D. Pirie and 
A. Cable.—Dated 21st November, 1877.—{ Not proceeded with.) 2d. 

The ropes are fed between adjustable fluted rollers on to other rollers 
formed with spiral or helical ribs and provided with adjustable springs, 
which untwist the rope, the strands being received upon an endless 
apron formed with projecting pins to keep the strands separate. A 
cylinder with steel pointed pins is placed behind the untwisting rollers 
when it is desired to convert the strands into tow. 

4378. PREPARATION AND APPLICATION OF Docwoop, J. Gardner. — Dated 
2ist November, 1877. . 

Dogwood is used to make rollers for separating flax and other fibres, 
the colouring matter it contains being first neutralised by steeping the 
rollers in acetate or other soluble salt of lead, which fixes the dye and 
prevents the wood staining the fibre. 


4381. Manvuractvre or Wootten Fasrics, B. Hanson and BE. W. Hirst. 
—Dated 21st November, 1377.—{ Not proceeded with.) 2d. 

Stripes and other patterns are formed in worsted or woollen coatings, 
&c., by employing yarns of different “‘ counts” or thicknesses, aud which 
are twisted in opposite directions. 

4383. PrRerarnaTION oF WASHLEATHER FOR THE MANUFACTURE OF 
WEaRING AppareL, 7. 8. Evans.—Dated 21st November, 1877.—(A com- 
munication.) 4d. 

In order to render chamois or washleather porous, and provide for the 
escape of perspiration when used for underclothing, it is punched with 
small holes about an inch apart by means of a metal plate to which the 
punches are fitted, and which is then placed in a press having a lead table 
upon which the leather to be pierced is spread. 

4389. Arraratus ror CourLING THE AXLEs oF Locomotive ENGINEs, 
&., J. A. Longridge.—Dated 22nd November, 1877. 6d. 

This relates to improvements on patent No. 3259, dated November 2nd, 
1872, and consists in arranging the cog wheels which couple the axles so 
as to remain always in the same plane, whilst the axles are allowed to 
radiate or diverge from their normal parallel position in passing round 
curves. This is effected by connecting each cog whecl on its shaft by 
means of a ball-and-socket connection which causes the wheel to rotate 
with the shaft, and yet leaves the latter free to swivel in any direction. 
The ball is formed on the axle, and is formed with teeth fitting into 
sockets formed in the boss of the wheel. 


4391. Locks or Fastenincs ror RatLway CARRIAGE oR OTHER Doors, 
2 W. Cumningham.—Dated 22nd November, 1877. - (Not proceeded with.) 


The bolt is made in one piece with the follower in the form of a lever, 
and with an excentric-shaped upper , in contact with which is an 
arm acted upon by a flat spring secured to the back of the box. 


4302. Srixninc Moues, &. Crawshaw and J. Smith.—Dated 22nd Novem- 
ber, 1877.—{ Not proceeded with.) 2d. 
The chain of the “ strapping motion ” is adjusted by means of a sliding 
stud actuated by a screw passing through it, so as to determine its 
traverse, and thus prevent snarls or curling in cotton spinning. 


g 
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Marshall.—Dated 21st 


4304. Cigars anp Cicaretres, J. H. Johnson —Dated 22nd November, 
1877.—({A communication.)—(Not proceeded with.) 2d. 

This consists in providing the cigar or cigarette itself with material which 
can be ited by friction, and will, when so ignited, communicate fire 
to the cigar or cigarette. 

43096. Barrery on Macuine Gun, D. Patchell and T. Kiernan.—Dated 
22nd November, 1877.—{ Not proceeded with.) 2d. 

A number of ls are fixed to a frame, each barrel being fitted 
with a breech piece having a sprung case and firing needle and pin. The 
whole of these guns are simultaneously loaded mone ver wetien y 
4397 Workrxc Suips’ Pumps, L. Garrick.—Dated 22nd November, 1877.— 

(Not proceeded with.) 2d. 

To an upright shaft is fixed a flat disc set obliquely to its axis, the rim 
passing between friction wheels fitted near the middle of the pump rods, 
causing the pump plunger to rise and fall at each revolution. 

4402. Tevernone, J. A. Ewing and F. Jenkin.—Dated 22nd November, 
1877.—(Not proceeded with.) 2d. 

_ The transmitting and receiving instruments are similar in construc- 
tion; they consist of a wire or wires capable of vibrating to definite 
musical notes, and so stretched with or without tors in a magneti 
field as to vibrate when in action across the lines of magnetic force. The 
telegraphic circuit consists of these wires, the line and the earth. 
ance. Screwinc Macuinery, J. C. Cochrane.—Dated 23rd November, 

877. . 

The dies are arranged to be opened and closed while the rotary motion 

of the screwing head continues. 











A PortLanp Cement Testrinc Room anp LaBporatory.—Mr. 
Faija, of 4, Great Queen-street, Westminster, has constructed a 
laboratory and testing room where Portland cement can be tested. 

Zach test, except when especially required otherwise, will consist 

of tests for weight, fineness, tensile strength, expansion, and 
contraction. Such a testing laboratory is likely to prove very 
useful to engineers and contractors. 


Sree. Sures.—We are informed that it is the intention of her 
Majesty’s Government to build several vessels of steel, of which 
one will be of the Comus class, and another, a torpedo ram, will 
shortly be laid down at Chatham. The steel plates for these 
vessels will be supplied by the Landore-Siemens Bteel Company, 
London, whose material was so successfully used in the construc- 
tion of her Majesty’s despatch boats Iris and Mercury. The 
Same tirm, we understand, is also engaged to deliver for a con- 
mn i term their steel plates at any of her Majesty’s dock- 
yards. 


Ratmway Miveace.—The Cleveland, Columbus, Cincinnati, 
and Indianapolis Railway claims the most remarkable locomotive 
mileage on record, one of its engines having run 44,526 miles in 
nine months, or at the rate of 72,000 miles a year. This is more 
than double the average of the best roads. The engines of the 
Union Pacific averaged 34,248 miles last year. The record of five 
engines of the New York Central and Hudson River road shows 
that their average yearly mileage for seven consecutive years was 
46,776 miles, at an average cost for repairs of 2°44 cents a mile; 
one engine running over 323,100 miles at an average of 1°87 cent 
for repairs.—Scientific American, 


ENGLISH ArT IN Porrery.—We have received the June 
number of the Pottery and Glass Trades’ Journal, which appears 
very adequately to represent a great industry. So far as we are 
aware, nothing precisely like it has ever been published in 
England, and it claims attention as illustrating from month to 
month the direction taken by one branch of art, that of modelling 
and painting on pottery in this country. Some of the designs 
printed in colours, ‘all proper,” as the heralds say, are good, 
some ; but and good, they represent the work of our great 

ttery firms, and as these firms seldom put into the market 

esigns which will not pay, it may be taken for granted that the 
journal shows what direction English taste is taking. If our 
contemporary would publish designs of French pottery, and so 
afford its readers an opportunity of comparing foreign with home 
art manufactures, its lithographs are so well executed in colours 
that a very instructive comparison might thus be established 
month after month. 


INTERNATIONAL ENGINEERING CONGRESS AT THE Parts Exuist- 
tTI0oN.—The Minister of Agriculture and Commerce of Fran 
believing that a special congress of engineers during the ine a 
the Exhibition would be a means of throwing light upon various 
subjects, has «dlirected and made arrangements for a congress to be 
held in the Trocadéro palace from the 5th to the 15th of August 
next. Each of the meetings will be devoted to one of the follow- 
ing sections:—(1) Mines and Metallurgy; (2) Agriculture and 
Agricultural Engineering; (3) Machines ; (4) he Rivers, and 
Canals; (5) Railways; (6) Navigation, Inland and Ocean ; (7) 
Public and other Works; (8) Industrial, Chemistry and Physics ; 
(9) Various Industries. Under each of these heads a large number 
of subjects are given as the programme. A committee of organi- 
sation and management will be formed. To become members of 
the congress it is only necessary to fill up a form, of which we 
have received copies. French members will have to pay a sum 
of 20 francs. Some conferences on engineering subjects will take 
place during each day of the congress. Full information may be 
obtained from M. Ch. Thirion, Secrétaire du Comité central des 
Congres et Conférences, au Palais des Tuileries, Pavillon de 
Flore, Paris. 

Quick Sreaminc.—The famous torpedo boat Lightning, built 
by Messrs. Thorneycroft, has been beaten at last. On the 3rd 
inst. a trial was made by two launches constructed by Messrs. 
Yarrow and Co., of Poplar, for the Admiralty. The trials were 
carried out under the superintendence of Mr. Neil M’Dougall for 
the Admiralty. The boats are each 85ft. long, 11ft. beam, and 
draw 3ft. They are strongly constructed of steel, and are fitted 
with compound surface-condensing engines capable of indicating 
420-horse power. ‘The high-pressure steam cylinder of these 
engines is 12}in. in diameter, and the low-pressure 214in., both 
having a 12in. stroke. These boats are at a known by their 
builders’ numbers, one being No. 419 and the other No. 420. The 
formeris propelled by athree-bladed screw, 5ft. Gin. diameter and 5ft. 

itch ; and the latter by a two-bladed screw of similar proportions. 

e trials were made over the measured two miles at Long Reach. 
No. 420 was first tried, and made the down run over the two- 
mile course in 5 minutes 19 seconds, which is equal to a speed of 
22°59 knots per hour. In other terms, this vessel attained the 
remarkable speed of 26 miles an hour. She had six tons of ballast 
on board, and her draught forward was 2ft. 84in., and aft, 
2ft. 7in. Her mean revolutions were 460 per minute ; maximum, 
475 ; steam pressure, 120 lb.; vacuum, 23in. to 25in., and blast 4in. 
The tide had just turned and was running out, being, therefore, 
with the ed on the run down. On the run up it was, of course, 
against her. This run was made in 6 minutes 47 seconds, or 
equal to a speed of 17°69 knots per hour. The mean of the two 
runs was 20°14 knots, or 23°2 miles per hour. On the up run the 
mean revolutions were 460 per minute ; the steam pressure 120 Ib.; 
| the vacuum, 24in.; and the blast, 4in. The vessel was under way 
just an hour, during which time she burned 10 ewt. of coal, a 
| portion of which was used in getting up steam. No. 419 was then 
| tried. She was run light, without any ballast, her draught for- 
) ward being 2ft. 5in., and aft, 2ft. 4in. The first run was made up 
the river, and, consequently, against the tide. The two miles 
were run in 6 minutes 38 seconds, giving 2 speed of 18°09 knots 
per hour. The mean revolutions were 459, the steam pressure, 
110 lb.; the vacuum, 22in., and the blast 44in. The second run 
was made down the river, and, consequently with the tide. Here 
the two miles were accomplished in 5 minutes 1 second, giving a 
speed of 23°92 knots, or more than a knot faster than any run 
made by the Lightning, or 27°56 miles per hour. The mean of 
the two runs was a speed of 21 knots, or 24°2 miles per hour. On 
the last run the mean revolutions were 459, the steam pressure, 
110 Ib.; the vacuum, 22in., and the blast, 4fin. This is by far the 
highest velocity ever obtained by a boat or ship of any dimensions 
or under any conditions, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tuts week, the South Staffordshire district is discussing, with 
manifested me for the firm, the failure of Messrs. H. B. 
Whitehouse and Son. The firm consists of only one member, 
Mr. Benjamin Whitehouse, of Turl’s Hill, Sedgley, who has the 
three Prior Field blast furnaces near to the Deepfield Station, on 
the Stour Valley Railway, and works about half-a-dozen collieries 
and ironstone mines around the furnaces, Certain of these are his 
own, others he works upon royalty. On Mr. Whitehouse’s 
account, his solicitor has asked for time, states that the books 
are in the hands of accountants, and promises that the creditors 
shall soon be called together. The liabilities are not correctly 
known, but they are unlikely to be under £50,000. For some 
time past, all the three furnaces have been —— going, the firm’s 
own supply of materials being supplemented by calcined ore and 
coke, received mainly from North Staffordshire, where the bulk 
of the unsecured liabilities will lie. 

The failure is annouaced of the ironfounding concern at Dudley 
Port conducted by Mr. Samuel Hipkins, who has filed his peti- 
tion in the Dudley County-court. His liabilities he estimates at 
£15,000, and his assets at £10,000. ‘These failures are exercising 
a prejudicial effect upon business. Cautiousness was noticeable 
to-day in Birmingham and yesterday in Wolverhampton to an 
extent scarcely consonant with a healthy tone. 

With such atone in the market it is difficult this week to do 
business. Happily the period is one during which consumers and- 
makers alike are several of them requiring to do but little busi- 
ness, for they are stock-taking. By the time the quarterly meet- 
ings are over, most of them will be ready to do such business as 
will be then available. Meantime quotations are unaltered, but 
they are nominal. The majority of the consumers of pig and 
finished iron alike assert that they cannot give the prices asked 
by the leading firms. Others, on the contrary, who need the 
iron, give the money which the makers require for it ; while those 
who buy the low-priced irons of this district express but little 
expectation of buying on better terms than are now available. 

'o-day and yesterday, consumers of Shropshire pigs were trying 
to supply their next quarter’s requirements at prices weakened in 
sroportion to the advantage which the makers have gained by the 
aoa in wages of 4d. per day, to which the miners in that district 
have consented. But the effort was not generally successful. 
Makers gave buyers no matey om oN to look for any change, 
arguing that for some time past they have been losing money, and 
that the new terms with their men will yield them but little ad- 
vantage. Nevertheless, consumers did not hesitate to express 
their conviction that they shall get some relief at Quarter-day. 

The action which next week may be taken by the few 8 
whose quotations regulate the — of marked iron is by the 
consumers regarded as so doubtful that nearly all transactions in 
respect of finished iron of that sort are suspended. As the con- 
sumers of pigs are indisposed to allow makers to pocket any 
advantage from new arrangements with their workpeople, so the 
consumers of best finished iron are disinclined to allow the makers 
of the product to put to their own account the benefit resulting 
from any more favourable terms with the makers of the pigs. 
Alike, however, as to pig and finished iron, all is doubtful until 
the quarterly meetings cove been held. Little or no aaoeny 
was expressed in Birmingham or in Wolverhampton with suc 
views as those which began last Wednesday, to find utterance 
that would advocate a reduction of no less than 30s. in marked 
bars. The market to-day closed with greater uncertainty as to 
the action next week of certain prominent houses than has for a 
long time been noticeable upon the eve of the quarterly meetings. 

The current supply of ironstone is quite sufficient to meet all 
the market's requirements. There are unusually large accumula- 
tions in Shropshire, where at one or two places enough stone has 
been brought to grass to supply all the probable needs of the 
owners, even if no more should be got throughout the remainder 
of the year. 2 

Coal is in over supply, and transactions are limited to 
satisfying immediate necessities. Supplies may be obtained at 
a little under the terms for which the mineral was held a week 

0; yet ironmasters contend that their position is worse by 
eighteenpence per ton than it was when marked iron was quoted 
at just a trifle under the prices which are now ruling. 

Several of the sc Hl engineering firms in Birmingham con- 
tinue in full work, but, as a whole, the trade is depressed, more 
so probably than for a considerable number of years past. Still 
the town has had a better share of work than most other engineer- 
ing centres. 

The orders for hardware that have this week arrived from 
Australia indicate a disinclination to buy forward, and this is 
largely due, manufacturers learn, to the occurrence of numerous 
failures in the month, and to the opinion which is gaining ground 
in some of the Australian markets that prices are soon likely to 
become lower. : 

Manufacturers in this district of galvanised sheets watch with 
keen interest the prices which prevail from month to month in 
the Antipodes, which is one of their best foreign customers. It 
is tome by the mail just arrived, that ordinary English brands 
are quoted at £22 10s.—the price, for instance, of the ‘‘ Emu” 
brand; “Orb” is quoted £24 to £24 5s.; Davies’ crown 26 gauge, 
£23 15s.; and “ Gospel Oak,” £24 10s. Fencing wire, whic 
we export largely, sells at £12 15s. for No. 6; £13 15s. for No. 7; 
and £14 10s. i No. 8. 

On home account the japanners and tin-plate workers, the 
hollow-ware founders, certain of the lockmakers, the stampers, 
the iron braziers, and the galvanisers in the district are not doing 
so good a business as at this time last year. 

Best refined grain nickel closes, June, at 3s. 3d. to 3s. 6d. 
per Ib.; but inferior qualities are to be had at as low as 3s. per Ib. 

The South Staffordshire wrought nail-makers have resolved that 
‘unless the masters issue a revised price list, framed at the rate 
of 10 per cent. reduction from the list of 1875, upon all classes of 
work,” a general strike shall take place in the middle of the 
month “for the full list of 1875.” : 

Satisfaction is expressed in this district that the Railway Com- 
missioners, on the application of the Chatterley Iron Company, 
should have ordered the North Staffordshire Railway Company 
to pay a penalty of £50 a day so long as the railway company 
refused to carry out the original order of the court respecting the 
deed as to the payment of rates charged by the railway company. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue iron trade of this district continues generally in a very 
stagnant condition, and the absence of business during the past 
week has been specially marked, in consequence of the near 
approach of the quarterly meetings, as it has now become the 
fashion with buyers to hold over just prior to the above meetings 
what orders they may have to give out, whether any alteration in 
prices is anticipa or not, Consequently at the Manchester 
market on Tuesday, although there was as usual a fair attendance, 
there was little or nothing doing. During the past week there 
has been some little speculative buying for forward deliveries up 
to the end of the year, and as a rule I understand that a slight 
advance upon the late very low rates has been obtained, but for 
present consumption little or no iron appears to be required, 
manufacturers not only complaining that they have no orders on 
hand, but that, in many cases, py Bae in arrear with the deli- 
veries of the iron they have already bought. ‘ 

There is no material change to notice with regard to the posi- 
tion of the Lancashire makers of pig iron, Stocks are not 
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increasing, but there are so few of the furnaces in blast that the 
make is extremely small, and this is sufficient to meet the orders 
which the local producers are at present able to secure. For deli- 
very into the Manchester district the quoted prices remain at 
about 50s. to 50s. 6d. per ton for No. 3 foundry, and 49s. to 
49s. 6d. per ton for No. 4 forge, less 24 per cent. 

From the Lincolnshire district a class of iron which may be 
described as a part-mine brand, and appears to something 
similar to the North-country cinder iron, is being introduced into 
the market at very low figures, about 2s. per ton below makers’ 
quotations for the ordinary brands, but so far, I understand, with 
little success. The ordinary brands remain much the same as 
last reported, the demand being very small, with prices for deli- 
very into the Manchester district remaining at about 48s. 6d. per 
ton for No. 3 foundry, and 47s. 6d. for No. 4 forge, less 24 per 
cent.; and the same may be said with regard to Derbyshire irons, 
which only meet with a very slow sale at late rates, 

The long expected reduction in the railway delivery rates for 
iron from ‘Middlesbrough to the Manchester district has at length 
been made, and came into force on Monday, the new rate being 
8s. 4d. per ton, or 5d. less than the old one. This will place 
North-country makers in a more favourable bcm as regards 
this market, but with the present absence of demand it cannot 
just yet make itself materially felt, and the business ey | is still 
very small. For delivery here the quotations for g.m.b.’s are 
about 47s. 3d. per ton for No. 3 foundry; 46s. 9d. for No. 4 
foundry ; and 46s, 3d. for No. 4 forge, net cash. 

The finished iron trade has been very dull, and in some quarters 
there is an expectation that marked brands will be reduced at the 
quarterly meetings. But whether this is done or not, it can have 
little effect upon the market, as it will already have been dis- 
counted, whilst, so far as common irons are concerned, it is 
scarcely probable they can come lower, Lancashire and Middles- 
brough bars delivered into the Manchester district being freely 
offered at £6; and North Staffordshire ditto, at £6 2s. 6d. to £6 5s. 


per ton. 

Works all through the district continues very irregularly em- 
ployed, frequently no start being made for a week together when 
there are no orders in hand. 

Employers generally have been carrying out independently 
reductions in wages which the men have generally accepted, the 
alternative being too often the entire stoppage of the works. The 
foundrymen at Blackburn have, however, turned out and the result 
is that their places are now rapidly being filled by non-unionists 
willing to work on the masters’ terms. For coal there is still 
very little demand, and with the exception of slack for engine 
oad toler purposes, all classes of fuel are very bad to 
sell, and the pits generally throughout Lancashire are not 
running more than three or he days a week. ‘The selling prices 
are very irregular, but the quoted rates at the pit mouth are with- 
out material change from last month, and may be given about as 
under :—Best Wigan Arley, 9s. 6d. to 10s.; common do., 7s. 6d 
to 8s. 6d.; Pemberton four feet, 7s. to 7s. 6d.; common coal, 
5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; and slack, 3s. to 4s. per ton. 

The monthly meeting of the South Lancashire and Cheshire 
Coal-owners’ Association was held at Manchester on Tuesday, 
and amongst the matters discussed were certain proposed moditi- 
cations in the operation of the Canal Boats’ Bill, which are to be 
submitted to the Home Secretary, and a recent decision in York- 
shire, with r to the ownership of the soil in connection with 
roadways and paths, vested in local boards and suburban autho- 
rities, which it was thought might give rise to further questions 
affecting the working of mines under these roadways and paths, 
and which is to be submitted to the Mining Association of Great 
Britain. 

A quiet trade is being done in the hematite qualities of pig 
iron produced in North Lancashire and Cumberland, but a good 
feeling predominates between buyers and sellers, and they are 
both looking forward to the settlement of the political difficulty 
in the East as the basis of an early improvement in the demand 
and in values. Producers of hematite pig iron have, roughly 
speaking, orders in hand representing from two to three months’ 
worl: in advance at the present rate of production. That is to 
say, that the furnaces in blast, representing about three-fifths of 
the producing plant of the district, have orders in hand for the 
time named, but two-fifths of the plant is standing idle, and there 
is no reason, in the trade now being done, to expect any of these 
furnaces will be blown in for some time to come. Bessemer 
is selling in much larger parcels than forge iron, but 
were it not for the large consumption of the former 
metal by steel makers, the position of this district would be 
one as characterised by depression as that of South Wales and 
other neighbourhoods, where so many works have been stopped, 
and where workmen, to a large extent, are out of employment. 
As it is, North Lancashire and Cumberland is in a comparatively 
good position, speaking from an industrial point of view. Lately 
the business with the Continent has been larger than in the early 
part of the year, and cargoes of pig iron, scrap, and steel rails 
are still going to Russian ports in the Baltic. Steel makers are 
employed chiefly in the production of railway material, the 
demand for merchant thea being very small; but the mills at 
some of the largest works are not fully employed. The cheap price 
to which the value of manufactured steel has been reduced has ren- 
dered it necessary on the part of employers to seek some revision 
in the earnings of their workmen. 

Iron shipbuilders are offering for new work, but very little is in 
the market, and no improvement can be expected so long as 
ay is so indifferently supplied with cargoes. 

e finished iron trade is weaker, and mills are not kept con- 
stantly in operation. Indeed several works are closed until 
more work and profitable prices can be obtained. Engineers and 
ironfounders experience a limited request for the work they do. 
but boilermakers have good orders for roofing, girder work, and 
bridges, while railway rolling stock manufacturers have lately 
secured good contracts. Iron ore is in a firm position, and from 
12s. to 13s. 6d. per ton is realised for good samples at the mines. 
The coal trade is in a very weak position, particularly in the 
Cumberland district, where raisers have scarcely any demand 
from the Irish market. Barnsley coal from the new Barrow pits 
at Worsborough is coming to Barrow in large parcels, but there 
is no improvement in the demand for either manufacturing or 
house coal, The colliers employed at the Aspatria Colliery, 
Cumberland, have been reduced 2d. per ton on the weight of coal 
they bring to the surface. The North Lonsdale Iron Company, 
at Ulverston, have determined to build their fourth furnace. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In spite of the languid state of trade there is trouble in the 
colliery districts. The coalowners are bent upon further reduc- 
tions, and these attempts are leading to unpleasantnesses between 
masters and men. There are disputes at Manvers Main, Church- 
lane, Higham, Wharncliffe, Silkstone, Corton Wood, Monk Main, 
and several other collieries, The men complain they cannot earn 
fair wages, and the coalowners say that unless they get further 
reductions they cannot compete with the sea-borne coal from the 
north. The railway companies’ rates are in excess of what is 
charged by the coaling vessels, and it is to the item of wages that 
the masters look for putting the balance right. The men are too 
weak to resist, but they talk as if they would rather “ play” 
again than work for less pay. The singular point is that while 
wages have been persistently falling, and coal has continued a 
drug in the market, the price of household sorts has been 
stationary. 

hear more confidence expressed as to prospects of trade. The 
outlook in the East promises peace for some time at least, and 
any settlement there will favourably affect Sheffield manufac- 
tures. ‘Then there is every indication of a grand harvest, which 





is another important factor to take into consideration. The 
advices from America, too, are more hopeful. good year or 
two across the water would do more to improve Sheffield trade 
than even the settlement of the Eastern Question. 

The iron markets have been very dull during this week, and 
although prices seem as if they could not be lower, there is a 
quneeel eatlal tion that during next quarter another drop will 
take place. T avtaes that many agricuttural labourers who were 
at one time tempted by the high prices to enter the ironworks, 
have now gone back to their old avocations, not a few have emi- 
grated ; but to many of them, the desire to get back into the 
meadows was stronger even than the reluctance to accept the 
reduced remuneration ruling in the rural districts. 

At the Atlas Works there have been completed, since my last 
letter, several armour-plates for our own Government. This 
branch, however, is very dull; and I cannot hear of any further 
contracts being in progress beyond those I have already noticed. 
The rail and tire mills at these works are also busy; and boiler 
and ship-plates are still largely called for. . 

Steel keeps brisk in the rail department, and in several qualities 
required for edge-tools. Prices are not considerably altered since 
my last. better inquiry has sprung up in the States for 
superior kinds. Secondary sorts are not in demand for this 
market. High-class cutlery is in request for nearly all the leading 
foreign markets. India, it may be noted, is rapidly becoming a 
more important customer for Sheffield hardware of all kinds; and 
the colonies, so long as they can get an English article equally 
good at the price, hold American and German competitors at 
arm’s length. The difficulty in the sheep-shear trade, which was 
,0stponed for a month, has not yet been decided. The upshot of 
it will be, however, that machinery will be introduced. A some- 
what disastrous fire has caused much damage at the sheep-shear 
establishment of Messrs. Bale and Burgon, Malin Bridge. It 
will not, however, seriously interfere with their business. 
Messrs. Davy Brothers, Limited, of the well-known engineering 
works, have issued their report this week. ‘There has been some 
difficulty in getting access to the document of late years; but 
from a copy which I have seen I notice that the profits of the 
company, alter writing off £1400 for depreciation of plant and 
machinery, amount to £4531 7s. 10d. ding balance of 
undivided profit from last year, £1966 3s. 5d., and deducting 
interest on debentures, mortgages, &c., £1912 10s., there remains 
for disposal, in the shape of dividend or otherwise, £4585 1s. 3d. 
The directors prefer to pay a dividend of £1 2s. 6d. per share, 
carrying £1210 1s. 3d. to next account. I am informed that the 
prospects of this company are very good, much better than of 
other similar establishments in this distiict. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron trade of Cleveland has been greatly affected during 
the week by the election in Middlesbrough, to fill the seat in 
Parliament vacated by the death of Mr. Bolckow, M.P. Not 
only have the leading ironmasters been busily engaged in the 
election, but the —— of the merchants have been strong 
partisans of one or the other of the two candidates, and conse- 
quently business has been at a standstill. So high has the enthu- 
siasm run, that there have been casesin which orders have been lost 
owing to the negligence of some merchants, who have been too 
absorbed in the election to attend to their business. Perhaps one 
reason for the interest taken in the election by those engaged in the 
iron trade, is the fact that the Liberal candidate, Mr. Isaac Wilson, 
is an ironmaster, and is intimately connected with some of the 
largest works in the district, being chairman of Messrs. Hopkins, 
Gilkes, and Co. (Limited), and a chief partner in Messrs. Lloyd 
and Co., and Messrs. Gilkes, Wilson, Pease, andCo. On Tuesday 
the iron market was well attended, but very little business was 
transacted. Prices, however, showed no tendency to fall. Ship- 
ments continue exceedingly good, and the tonnage of exports 
compares favourably with the corresponding period of last year. 
The statistics of the Ironmasters’ Association are not yet issued, 
but I am assured that stocks have not increased, P iret very 
little decrease has taken place. Messrs. Connal and Co.’s stock 
in warrant stores had fallen on Wednesday to 61,000 tons, a de- 
crease of 900 tons during the week. 

Prices of pig iron are now quoted as follows :—No. 1, 43s.; 
No. 2, 41s.; No. 3, 39s.; No. 4 forge, 38s.; and No. 4 foundry, 
38s.; all less 1 per cent. f.o.b. Tees. Some merchants state 
that they have purchased at 6d. per ton under these rates, but, so 
far as I can ascertain, no large parcels have been sold at less than 
the quoted prices. ‘The finished iron trade remains practically 
unchanged. A few orders are given out every now and then 
sufficient to keep the mills and forges going at a quiet rate. But 
there are no symptoms of energy in this department. Manufac- 
turers are pressed for completion of their contracts, and the 
quoted prices are fully maintained, but beyond that there is no 
move. 

The returns of Mr. Edwin Waterhouse, the auditor for the 
Board of Arbitration and Conciliation for the manufactured iron 
trade of the North of England, have been issued within the last 
two or three days. The sales during the three months ending 31st 
May, 1878, are shown as follows :— 





Weights Percentage Average net 
Description. invoiced. of price per ton. 
Tons ewt. qr. Ib. total. £s. d. 

Rails 8,820 7 2 27 767 .. 510 10°10 
Plates 62,759 1 1 12 54°62 .. 6 8 1°98 
Bars ee 19,584 17 3 25 Twa. 6. B 2S 
Angles . 23,738 2 1 27 20°66 .. 5 13 11°36 
Total 114,897 9 2 7 100°0 6 3 10°65 


The weights invoiced are 19;114 tons in excess of those of the 
quarter ending 28th February, the greatest increase being in 
plates and |angles, and 10,000 tons in excess of the invoiced 
weights during the quarter ending 3lst May, 1877. The average 
selling price -is now £6 3s. 11d. per ton, while on the 28th of 
Beane tide it was £6 7s. 4d., and on the 31st of May, 1877, 
£6 17s. 14d. 

Iron shipbuilding is fairly prosperous on the Tees, though ship- 
builders still complain that they have not sufficient orders booked 
ahead. At Hartlepool the builders are well employed. On 
Saturday last, Messrs. Edward Withy and Co. launched an iron 
screw steamer, named the Valund, built to the order of Messrs. 
J. T. Salvessen and Co., of Grangemouth. She was 190ft. long 
17ft. 2in. beam, and 14ft. —- in hold. Messrs. Boleckow 
Vaughan and Co.’s steel rail works at Eston are working briskly, 
the company having secured orders for rails sufficient to keep the 
mills working at full speed for some time. The Middlesbrough 
works are being proceeded with. The coal trade is very dull, and 
colliery proprietors are reducing their output in every possible 
way. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been comparatively quiet throughout the 
past week, with less business doing. ‘Though warrants have 
fluctuated a little in price, they are now at about the same 
figure as they were a week ago. Shipments of pigs to foreign 
countries continue small in bulk, and on the past week there 
is a decrease of not less than 4500 tons, as compared with the 
corresponding period of 1877, though the — is rather larger 
than in the preceding week. The arrivals from Middlesbrough 
are smaller. ‘Two additional furnaces were lit in the course of 
the week, making ninety-four in blast, as against 110 at the same 
date last year; and the stock in Messrs. Connal and Co.’s stores 
being increased by 1625, now amounts to 179,171 tons. The demand 
for makers’ iron is moderate, with little change in prices. The 
quotations will be found on another page. 





On Friday the warrant market was quiet, with business in the 
morning at 50s. 14d. cash, while in the afternoon 50s. 2d. one 
month was accepted. The market opened firmly on Monday, 
but relapsed towards the close, when prices were rather eacier. 
Tuesday’s business was quiet throughout at 50s. 1d. to 50s. $d. 
cash. On Wednesday the pig iron market was very idle all day, 
with only one transaction reported at 50s. 1d. To-day—Thurs- 
day—the tone was very quiet, with little business doing. 

‘The manufactured iron trade is dull in nearly every department, 
with a much smaller inquiry for manufactured goods generally. 
Plate makers are suffering fromthe!depression in the shipbuilding 
trade of the Clyde. The amount of tonnage launched during 
the past month was in itself comparatively satisfactory, but 
there are fewer vessels on the stocks than usual at present, and 
Dumbarton is the only port where at this moment the trade is 
anything like fully employed. The effort made by the North 
British Railway duters to increase the hours of work in the 
locomotive shops from fifty-one to fifty-four is meeting with con- 
tinued resistance, and at a meeting of delegates of the various 
branches of the iron trade just heldin Glasgow, a defence committee 
~~ been formed to oppose the movement for an extension of 

ours. 

In the western district the demand for coals has notin the 
least improved, and as the summer holidays are at hand, during 
which all public works are closed for two or three weeks, little 
change for the better is to be expected until about the end of the 
month at the soonest. The inland and shipping demands in the 
Eastern mining counties are moderate, and not sufficient to keep 
the pits fully going. 

The lockout of miners at Bo’ness, for declining a reduction of 
wages, still continues, and at a meeting of the Executive Board 
of the Fife and Clackmannan Miners’ Association, held in Dun- 
fermline on Saturday, a resolution was passed that the Bo’ness 
men should be assisted with money to continue the struggle. 
There is no hope of their being successful, now that the colliers 
have in all other districts resumed work on the master’s terms. 

The members of the Philosophical Society of Glasgow visited, 
on Saturday last, Messrs. William Sim and Co.’s Crarae and 
Furnace Quarries, on the shores of Loch Fyne, to witness the 
firing of monster blasts in granite and other rock. At Crarae, 
with a charge of three tons of gunpowder, fired by an electric 
spark, about 60,000 tons of granite were displaced ; and another 
blast at Furnace, with six tons of powder divided into two equal 
charges, brought down about 120,000 tons of porphyry. ‘The 
preparations for the blasts occupied twelve months, and it is, 
therefore, gaits s that they were in all respects successful. 

Messrs. John Elder and Co., of Fairfield, Govan, launched on 
the Clyde on Monday, the Champion, the third of six stee! cor- 
vettes they are constructing for the Admiralty. The Champion 
is in all respects similar to her sister ship, the Comus, which was 
described in THE ENGINEER on the occasion of her launch several 
months ago. 

The revenue of the Clyde Navigation Trust for the financial 
year ending Saturday last, amounted to £216,834 11s. 7d., which, 
notwithstanding depression in trade, is £8102 10s. 7d. more than 
jn the preceding twelve months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In the inquiry now proceeding before a committee of the House 
of Commons respecting the Pontypridd, Caerphilly, and Newport 
bill, Sir George Elliot stated that from the Rhondda Valley alone, 
during 1877, no less than 3,500,000 tons of coal were sent. The 
evidence hitherto given by Sir George, Lord Tredegar, and Lord 
Aberdare, is strongly in favour of the bill, which, if passed, will 
do more good to Newport than any undertaking of late years. 
From an impartial source, I hear the best accounts of the working 
of the Alexandra docks, Newport, which are supplied with the 
latest scientific m panera 

In the general export of the week there was a falling off 
last week, the sum total being 100,247 tons from all ports. Of 
this, France received 27,000 tons, which was formerly the average 
weekly total from Cardiff alone. Coaling for the Mediterranean 
ports still continues brisk, 33,000 tons having been sent there 
from Cardiff, Newport, and Swansea, last week. On the whole 
the trade shows less animation than it has done, and inquiries 
for house coal have fallen off to a marked extent. Coalowners 
and freighters are looking forward with some degree of 
anxiety to the opening of the West Indian season, which 
will soon take place, when the trade may improve. Severe 
losses are regularly experienced now by coal companies, and it is 
an ordinary feature at the present time—the close of the half-year 
—to call out for more capital. A clear notion of the coal trade is 
given from the prices offered by the Great Western Railway, 
and accepted in many instances—large steam, screened, 5s. 6d. 
per ton! 

Another explosion in a coal ship, injuring several men, occurred 
at Cardiff a few days ago, making the third at the Welsh ports in 
the course of a month. Extreme slackness continues to charac- 
terise the iron trade, and in the steel branches there is not the 
business done which was confidently expected. 

Dowlais, which has been a considerable buyer of Welsh ore, is, 
I hear, on the eve of re-opening some of its mine works. There 
was an impresssion abroad that terms would have been arranged 
by Dowlais to buy the Cyfarthfa stocks, of which there are many 
thousand tons on the bank, but it would seem that this, if at any 
time entertained, has been abandoned. Mr. Crawshay is making 
decided progress towards recovery, but no one has the slightest 
belief that he will ever start the works. Its destiny is the market 
at no distant time, and the question for capitalists will be whether 
it would pay to start steel works in conjunction with it. The 
plant of Pontymister Tin Plate Works, near Newport, will be 
disposed of by auction in the course of a few weeks. On the 10th 
the whole of the machinery and plant of the Caerleon Tin 
Plate Works are to be sold, and on the 11th the same fate is to 
befall the Wallaroo Iron and Tin Plate Works at Rudry, Machen, 
Newport. Here there are large and important establishments, and 
one, at least, was started with strong prospects of success. It is 
much to be feared that these sales will be only forerunners of 
others, as the trade is in a very low condition. News is hopeful 
from America, and authentic statements have been received to 
the effect that prices are firm—I.C. charcoal being sold at 
5 dols. 75 cents to 6 dols. and I.C, coke, 4 dols. 87} cents. Not- 
withstanding this there is an absence of vitality in the trade, 
buyers are shy, and prices offered are regarded as too low for 
acceptance. 

A very influential petition is being signed in Swansea against 
the decision of Vice-Chancellor Hall re the Oystermouth Steam 
Tramway. ‘The subject is still the prevailiag topic of discussion, 
and it is cited as evidence that a horse tramway would not meet 
public requirements, that 8000 people were conveyed on the tram- 
way on Whit-Monday. 








A New Fiyinc Macuine.—The first open air exhibition of 
Professor C. F. Ritchell’s flying machine was conducted at Hart- 
ford, Conn., on Wednesday afternoon, June 12th. It went up 
to a height of fully 250ft., past the spire of the Colt Memorial 
Church, and sailed off until over the Connecticut river, the 
operator meanwhile exhibiting his power to change its altitude 
and direction at will. When he ascended there was but little 
wind blowing, and the machine appeared to be under perfect 
control; but gradually a breeze Sprang up, and it was deemed 
safest to make a speedy return, as there were indications in the 
sky of a gathering storm. The machine turned and made its way 
back in the teeth of the wind until directly over the ball ground 
whence it had ascended, and then alighted within a few feet of 
the point from which it had started.—New York Sun. 
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PRICES CURRENT OF IRON AND STEEL. 
Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to _ more than the market quotations and makers’ 
prices. Readers should also refer to our correspendents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTrLanp— £8. d.) 2s. d. 
G.m.b.—No. 1.. ae 6| Glengarnock—No. 1 .. 216 0 
No. 3.. 29 0) No.3 .. 211 6 
Gartsherrie—No. 1 217 6; Eglinton—No.1 .. .. 211 0 
No. 3 - 218 6] mas .. 296 
Coltness—No. Ss 3 1 6| Dalmellington—No.1.. 211 0 
B _—_ 215 0 No.3... 2 9 6 
Summerlee—No. 1 216 6) At Ardrossan. 

No. 3 210 6) Gerrce—N pee 
Langloan—No. 1 .. .. 218 6! —— . oe 
3 212 0) , Specially sel 
Carnbroe—No. 1 211 6) * mclaly eclacted ints 

No. 3 .. 29 6) Shotts—No. 1 219 
Monkland—No. 1. 210 6| so 7 eee 
og oe oe ee O38... .. 215 6 
= = 5 | At Leith. 
Chapelhall—No. 1.. .. 210 6} 
No. 3.. . 600 Kinneil—No. ; eo « 0 00 
Clyde—No. 1 .. 214 6) No. 210 6 
No. 8 210 6| At Bo'ness. 
The above at Glasgow, | CLEVELAND—Prices at works— 
deliverable alongside. > eer eee 230 
o) 3 Serres 
Govan. ~~ te me en + i Xo 3. = 119 0 
At Broomielaw. No. 4, foundry + 118 0 
No. 4, forge .. 118 0 
Calder—No. 1 . a= « S27 0) Mottled 2 - 117 0 
No. 3 . on. ee SEs WS oan ke os cc SE 
At Port Dundas. | Thornaby, No.3 .. .. 213 6 
ne eter No. 3 tin-plate pig iron, 60s. 0d. at works, 
ess 2} per cent. 
a Tredegt No. 3 oe — ‘iron, ey Od. do. 
£8.d. £58.4d. 
Wa.es—No. 2, f.o.b., Newport .. 27 6to0 0 0 
Forge, at works .. 25 O0to210 0 
40s. per ton for rail quality. 
Common pig, at works. ; 0 0to0 0 0 
Best native ore, at works 0 0tc0 0 0 
Both, Davenport, delivered in Aberdare 
DERBYSHIRE—No. 1, at Sheffield 25 0to2 7 6 
No. 20 Ote2 5 0 
LANCASHIRE, delivered i in ‘“Manchester—_No. 3 210 0to210 6 
- . No.4 2 9 O0to2 9 6 
K. H. Messelmoun - ; oe «- 0 0 0to510 0 


Messrs. WHITWELL and Co.’s Stockton net prices (on trucks) a 7. 
£2 3s. 6d.; No. 3, £2 0s. Od.; No. 4 forge, £1 19s. 0d.; -‘ Thornaby” No. 4 
forge, £2 12s. 6d.; ““B Thornaby,” £2 15s. 6d. net. 

H EMATITE, & at works, 24 dis. for prompt cash. 





Millom “ Bessemer ”—No. 1 37 6 
No.2 . ee os 350 
No. 3 . 326 
Ordinary No.3 . . on ° 316 
No.4 . oe 316 
No.5 .. ee 2. oe . 316 
Mottled .. - << A - ie 300 
White on > s» - 300 
Maryport Hematite—No.1 |. ° ee os 376 
No. 2 . 35°80 
No. 3 326 
amg + 326 
Le. as aa - ne « cae 
Mottled and white me “i Se ae » 8336 
“ Bessemer ” — - a os eo _ _ - 376 
No.2 .. oe oe. oe - 350 
No.3 .. ~ 326 
Puddied Bar— 
Waves—Rail quality, at works os -- £3 5 Oto 310 0 
CLEVELAND, delive 45 0to 0 0 0 
Fox, Heap, and Co., léin., plate quality, 
perton .. 0 0t0 900 
LancasHIRE—Pearson and Knowles Coal and 
m Co. .. oe pe ni - 417 6to.5 0 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & KNow es Co., best, » 2 dis. for <= - - 8586 
Gtascow, f.o.b. ‘2 5 0to 8 00 
Wares—At works, ‘net .. hie ie sé *S 10 Oto 000 
MippLessRo’, delivered . . 6 2 6to 6 5 0 
Fox, Heap, & Co., at works, cash less 4 
Ship or bridge plates my 65 0 
Mast plates (=) 615 0 
Superior do. (~~) os - - oe 715 0 
Boiler Plates— 
WELsz - 615to 7 0 6 
Pearson and Kxownes, t ‘to 5 ewt. each h plate Ss -» SM 6 
Do. best best os -- 915 @ 
Do. treble best .. we ° -- 1115 0 


2} per cent. discount for cash. The — ‘end Knowles Co.'s prices | 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 


Sxerne Ironworks Co., —— Sagan. Per ton— 


Ship and girder plates, Cro 610 0 
Ditto 700 
Boiler plates, Best best. oe oe - 8080 
to Treble best oe = - 010 0 
Puddied bars . 400 


Free on trucks at works. " Cash less 2h dis.” “Usual limits and extras. 
Bow inc and Low Moor, terms in each case 2} dis. for cash in 
nage 3 of monthly accounts, or 14 per cent. dis. for cash in 
ieu of three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s.: ; Liverpool, 7s. 6d.; 


and Hull, 5s. per ton extra. £s.a. 
Under 24 ewt. each on -_ an -“ percwt. 1 4 0 
23 cwt. and under 3 cwt. ow oo os > oo EF Bo 
3 cwt. a 34 cwt. 170 
34 cwt. =» 4 cwt. 190 
4 cwt. a 5 cwt. 112 0 
5 cwt. * 6 cwt. 115 0 
6 cwt. ‘eo 7 cwt. 118 0 
7 cwt. and upwards 210 


Plates exceeding 6ft. wide, 2s. per cwt. extra. All plates exceeding 8ft. 
wide subject to special quotation. All plates differing from a square 
form or regular taper, or when over 20 per cent. is cut away, extra 


per cwt. 3s. 
Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 

Low Moor. 

** Monmoor ” (E. T. Vad to 32 superk Best, to 5 ewt., ) 
to 4ft. 6in. wide, and to 32 — cial feet, - ton +10 0 0 
at works ee oe 

Best best oe ee _ os «+ 1100 

Best best best, “to 4 ewt. ee ee _ oo +. 1300 

Special, to 3 cwt. 16 10 
Usual extras for overweight, sketches, &e. ‘ 
Barrows and Sons— 

B.B.H. | a ee wl * RE Pe: A + 1010 0 
: >) Wet Pes a) Se 
zi Best fet plaice nd Se bs) pics.) 

CLEVELAND . £8 0s.to 8 5 0 
Fox, Heap, and Co., at orks cash less 24— 

Boiler shell plates (| a ee 

Flanging plates ee oe 8 5 0 

P (as ) 

Do. = > ppc oe ee oo - 950 

GLascow » f.0.b. . ps -- £7108.to 810 0 
Angle Iron— 
Bow inc and Low Moor, terms as above. per cwt. 
Land T iron, not exceeding ten united inches .. 140 
For each additional inch extra per cwt., 1s, 
Pearson and Knowies—less 2} per cent. for r eash— } - 
St olla doesent OY Sh Per ton .. : SH se 
Best boiler do., per to’ . _ » 730 


ery and Sons - 
B.B.H. best angle iron, at works... os av + 1010 0 








by wpa and Co., less 2} erunes. a ton .. 


Best best boiler hah 
“ Monmoor,” at the works, up to eight united inches... 
Best do, ee 


Best best do. 
T-iron, as above, 10s. extra. 
Angle and T ‘pars, 8in. to 9in., 10s, extra. 
» »  %in. to l0in., 20s, extra. 
CLEVELAND £6 0s. to 
Weisu —“ Best best” angles from uy x1} 5-16 to 3in.. 
Also T-iron, f.0.b. less 24 and 1 per cent. 


Gascow, f.0.b, . ‘ Pm -. £6 10s. to 
ABERDARE... ae os oe o° o £0 to 
Bar Iron— 
Bow ine and Low Moor, and TayLor Bros., terms as above— 
Per cwt. 
Flat, round, or square, to o ewt. ie “ 
Do., 3} to 5 ewt. . 
Do., 5 cwt. and upwards . as . 
Flats—i}in. by fin. and upwards... i ce 
oe under Fin. thick to }in. ‘ os 
ne under }in. to jin. .. aa 


a under din. 


For each }in. less than ljin. wide, extra, 10s. per ton. 


—-) and upwards 
” 


- ~~ and 5- léin. 


i 
Rounds—{in. and — pwards 
” 9-16in. a ~~ 
a 4 — eens 

” 


jin. 
Rivet, prices as above. Chain iron, Qs.; and best bars 


and rods, extra 3s. per ewt. 
“*Monmoor Crown” (E. T. Wricut and Sons), at the 
works, per ton— 
—~ fin. to 3in. round and square, or to 6in. flat 
Best best “A = : ms “4 
Rivet iron, usual sizes os - 
Best best 


Gaseow, f.0.b. A te a .. £6 58. to 
Barrows and Sows, at works, pert ton short - 
B.B.H. bars 


Rovunp Oak, DupLey, - _— 
Ordinary bars . is 
Single best .. es - ee 
Double best .. ps ps ee 
Treble best ..* 

Best rivet oe 
Merchant Bars— 


Wuitw2.t and Co., f o.b. >. works (2 oo for cash), per ton- 


Crown qualit 
Best . von ab o* 
Ship rivet iron ws 

Crown “—, ai Thornaby 
Best oe 


Best best 


Detail ar from warehouse 10s. per ton extra. 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 


The Pearson and KNow es Co. 
Flats, from lin. to 6in. wide by jin. thick and “upwards 
Rounds and squares, from in. to Sin. 


Sheet— 
“Moymoor” (E. T. Wricnt and Sons), to 8sft. by 3ft. 
4 w.g., “es ton at works 
Best best os es i os ee 
Barrows and Soxs— 
B.B.H. sheets. . 
»» best do. . 
» best best do.. 
E. P. and W. BaLpwIn, per ton, at works— 


Brand | ** Severn,” singles - - w.g., usual sizes 
a “ Baldwin-W ilden ss 


” ” ” BBB .. 
a . ne Bcharcoal .. 
E B charcoal 


. Doubles 21 to 24’ w. g., 30s.; and trebles 25 to 27 w. rg. . 


60s. per ton extra. Terms as usual. 
“EP and W B” best charcoal 1C.. ws per box 
“Wilden” IC. an on * 
“Unicorn” charcoal I Cc 
* Arley” WZ tin 
“Stour” coke tin 


Joserx Tixn, Ashton Mills, Bristol, delivered in London — 


Singles, export — 

Doubles . 

Trebles .. 

Singles, for galvanising and ‘corrugating 

Special quality steel sheets—Singles 
Wates—Treforest Tin-plate Works— 


Coked tin, at Cardiff. 16s. at works ; 17s. 6d. in London. 


Lydney—Charcoal tin, IC .. ° -£1 0 0 to 
Terne.. se os - 212 Of 
Coke tin - se ro -- 019 6 to 
Swansca .. ae - -- 016 0 to 
Gadly's Aberdare coke | od es -- 016 0 to 
Morriston at works .. ae - -- 015 6 to 


The Pearson and KNowies Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 


Best and best for galvanising, 10s. per ton extra ; best best, 30s. 


CROWTHER Bros. and Morcan— 
eets—*‘ Lion & Crown,” Kidderminster— 
Coke, annealed. . .. Singles, per cwt. 
Charcoal do. .. -_ ie ‘vo - 
Best charcoal do. 
Doubles to 24 w vg , 2s., and lattens to 26 w. g. be 
4s. per cwt. extra, 
Patent Gestes Sheets 
No. 3 Pt Singles and doubles, per cwt. 
B ay es oe 9 »” 
Charcoal terne 


Lattens to 26 w. g-, 2s. per ewt. extra at works, 


ess 24 per cent. discount. 
Wire—Rvytanps Brotuers, Limited, Warrington— 
Best (wy) Annealed drawn fencing wire, per ton— 


Delivered free ar witad ene ge 23 os cent 


Nail Rods—G.ascow, f.o 


CLEVELAND - oe ee $12 to 6 


Hoops and Strips— Penson ond Ksow LES— 
Ordinary sizes and gauges, up to 3in. wide .. ee 
Best, 10s.; best best, 30s. per ton extra. 


Rails—Guascow, f.0.b. 7 O0to7 
CLEVELAND .. 5 15 to 6 
Wa.es—Tredegar Iron Company 5 0to0 

f.0.b. Newport. 
For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. 
ae bridge rails, in 10-ton lots, net cash 0 
Fishplates, at works, any section .. 57/6 to 6 
Old and D H flange rails, at works . +. 210 to3 

Railway Chairs—G.ascow, f.o.b. oe. + we Mites 

Pipes—G.ascow, f.o.b. .. : ée -- 415 t06 
STEEL. 

SHerrreLp—At works— 4 2: 
Spring steel =e ae se sls -- 9 0 0t0 1710 
Ordinary cast rods ée “ ie so a® to 21 0 
Fair average steel ‘i wa we -- 24 0 0to 32 0 
Sheet, crucible .. oe os as -- 20 0 0to 60 0 

Sheets, Bessemer oe “ ee -- 12 0 0to 16 0 
Second-class tool.. oe oe be -- 30 0 0to 45 0 
Best special steels. a -- 48 0 Oto 75 0 
R. Mushet’s special tool steel... rf -- 140 0 0to224 0 
Fine rolled, for clock springs &e. 60 0 Oto 70 0 

is—Siemens, at works 00 0to 00 
Bessemer, ordinary .. 518 6to 6 5 
Do. superior .. 610 0to 7 0 
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Best, 10s.; best best, 30s.; treble best, 60s. a dee 
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WALEs— 
Rails, f.o.b, Cardiff or Newport... + 510 0t0 000 
Rails, - works, Bessemer .. ee + 510 0t0o 000 
ee 60 0t0o 650 
lightly defective, Cardiff or Newport .. 5 2 6to 000 
Steel colliery bridge rail, works .. 615 0to 7 0 0 
MIDDLEsBROUGH— 
Steel rails . ee 515 Oto 517 6 
Spiegeleisen, at works .. 412 6t. 000 
| MISCELL ANEOUS METALS. 
| £sda £a8.d. 
Copper—Chili bars .. ss perton 6315 0 to 64 0 0 
| Secondsingots .. .. .. .. .. 6 0 Oto 0 0 0 
Tough cakes or bars... oe ab - 00 0t0o 000 
Tin—Straits Se ee “ge tgs * oa ee 
British ingots .. * *e + 65 0 0to66 0 0 
Lead— - 4 meh soft tig ‘e = -- 160 0to 000 
Foreign d se ee + 1610 Oto 1615 0 
Speier -Sestan ao ee ew ge SS OO ae Oe 
nj oe oe ee - 18 0 Oto18 5 0 
Quicksilver ++ ss « perbottle 0 0 Oto 700 
Phosphor Bronze .. +. perewt. 512 Oto 7 5 0 
Best refined -_~s nickel, per Ib., less 2} monthly account, 38. 3d. to 
3s, 6d.; inferior qualities, per lb,, 3s. 6d. 
COAL, COKE, OIL, &c. 
Coke— £8.d.£8.d.| Glasgow—At pits— 
Cleveland, at ovens 0 9 6—0 11 0 Ell coal, — 0 40-0 56 
Derbyshire... .. 0 10 6—0 14 0/ Main - « © 8360 56 
Sheffield .. .. 0140-0156) Splint” «- « 0 50-0 00 
Tredegar .. .. 0 96—0 00 Smithy .. .. 0106-0120 
Wales—Rhondda. 0 96-1000} Lancashire—Wigan pit prices— 
Coals, best, per ton— | Arle ey 0 900100 
South Durham... 0 5 0—0 10 6) Por verton 4ft. 0 70—0 7 6 
Derbyshire— | Forge coal .. 0 56-0 66 
Best, at pits .. 0 8 0—011 0) a - 0 46-0 50 
Converting .. 0 76—0 90 Slac 0 30-0 40 
Slack 0 36-0 60 
South Yorkshire— Oils, tun— 

At the pits— Linseed ,, 27 15 0—28 00 
Branch .. .. 0120-0160 Palm nut .. 85 10 0O—0 00 
Silkstone. shouse 0 860110 Rangoon engine . 0 36—0 00 
Converting + 0 90-0110 Rapeseed, brown 82 0 0—32 50 
Slack - 0 30-0 60 Petroleum,refin'’d 

Wales, through |. 0 59-0 60 (per gal.) .. 0 093009} 
Steam, less 2h.. 0 56—0 70 
House, at port 0 66—0 8 6| Tallow, old,p.cwt. 0 0 0—3760 
Small steam .. 0 16-0 19)! 8t. Petersburg, Y.C. 38 0 0—38 5 0 
PRICES CURRENT OF TIMBER. 
1 
Per Load of 50 cubic feet. £ s. 7a. . | Per Petersburg standard. £6. £ .. 
— Fir Timber— | Deals, ec. nen 
- 310 4 5! Quebec, 90 
| Dantzic ‘and Memel, crown. 40 510! 4 on 0 
| Best middling ..... ne 4 9 10 13 10 
Good do. and 2nd . 3 610 810 
Common middling 3 1 Ol 0 
Undersized 213 © 810 
| Small . 2 ¢ 3rd do, . 756856 
| Stettin ... 3 St. John s, spruce 8 0 810 
| Swedish ... Nova Scotia & Prince Ed 71080 
| Do., small ........ Isle, spruce .. 
| Swedish and erway balks. 8 U.S. pitch pine planks. 
| Baltic Oak Timber. Staves, per mille of pipe— 
| Memel crown .............+.» 5120 8 ©! Memel, crown......... «+ 170 0190 0 
| MMO oc ccseseces cooee SE OO rack : +» 150 0160 0 
Dantzic and Statten, crown .. 510 8 0! Odesna crown a 0190 0 
| Brack and unsquared....... 5 0 6 ©) Dantzic, Stettin, and Hambro 130 0145 0 
American Timber— Canadian, standard pipe... 70 0 75 0 
| Red pine for yards and em « 40 50 Do, per 1200 pieces— 
| Mixed and build: > 310 4 0 Canadian, puncheon .. 00 
Yellow pine, — a encee «+ & 0 510 Bosnia, single barrel 00 
| aney board . - 4:0 5 © Wainscot Logs, per 18/t. cube— 
| Bes cvesscce - 315 4 0) Riga, crown ow | a sjeracaespe4 510 66& 
| Pitch pine . 35 310 Brack . 4 a 
| Do, for mas’ + 4 0 510) Memel, crown . 5 
Elm, rock . 4550 Brack 5 
| ge rebec oak 6 0 7 0 Lathwood, per 
‘am sh .. 310 410 Petersburg .. sees ee 0° 
Birch, Que bec larg 410 510° Riga, Dantzic, Memel, &c. 75 90 
| New Bru mawick " PE Isle 210 3 0 | Mahogany & Furniture Woods— 
| Small averages ..... 2103 0 Per superficial foot. ss dad 
Masts, red ase . 410 5 0} Mahogany, 1 Ep care cseni 0 4 0 5 
| Oregon . 71010 0 Mexican, du. ... 0 420 5 
| Kawrie 86 0 05 0 & 
| Norway pars - 230306 - 0 t oy 
| Indian teak . 10 511 0 -0 O09 
British Gui ana, ‘; reenheart - BORO -010 16 
Australian, iron) ark. 07210 +. O | 056 
Deals, &c., per ” eraburg, Seba fe Honduras, Mexican, “ke... .. 0 440 5 
Arc hangel, Ist yollow ... 19 019 5 Australian ...-..6.....05 0 3 0 4 
2nd do 131014 0 Pencil ...... ~020 at 
Petersburg, yellow Walnut, Italian -0 #40 
Wyburg, do... 2 Black Sea 0507 
Petersburg and Riga, se Canadian 0304 
Christiania, yellow and white 11 01410/| Maple, bird 0407 
| deals, best sorts .. Satinwood, 8t. Domingo . °o710 
j Norway deals, other sorts .... 8 011 10 Per ton £8. £4. 
| Battens, all sorts .......... 6 0 910! Satinwood, Bahama .......... 609 0 
| —- deals, mixed + 13-014 ©) Rosewood, Rio..... -14 023 0 
|” “ERihsdehetekadaie ll 012 0 i -12 02 @ 
Inferior and 4th . 8 0 810)| Tulip wood 16 020 0 
Battens 60s. less th: Zebra wood, Bi 10 012 0 
Finland deals .... 10 01110 Puerto Cabell - 60860 
Be . 9 010 6) Lignum Vita, C go 6090 
Hand-sawn deals . s+ 8 0 810) Ebony, Ceylon.. - 20 030 0 
Hand-sawn battens «= 710 8 0 African billet 0123 0 
Cocus wood, Cuba .~§ 6080 
1 & 112) Boxwood, Turkey ............ 6 020 0 
«+» ©1712 
Per Petersbu arg ndard. adad. 
Quebec, Ist a FO cccces 16 524 0) Lancewood 7 each, | funh.. - 020 0 
2nd do. .....+60+ eee 10101410 Ordinary to fair 3050 








WHILE a draw-bridge over the Maumee at East Toledo was open 
recently for a passing vessel, a freight train of forty-six cars on 
the ne Shore Railway approached the bridge on a down grade, 
and before it could be stopped the engine and three cars were 
precipitated into the draw and were wrecked. Something of this 
sort might be expected with horse traffic if some of the roposed 
opening bridges were adopted for the Thames below the ‘lower. , 
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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. . 
No II. 

As compared with previous exhibitions, the very small 
display of aluminium is noticeable. There is a modest 
case from the Paris Aluminium Company in the room 
containing silver, nickel, and other less important metals, 
the chief applications shown being keys and thimbles. 
In the former instance, all the keys of the doors of a small 
house are less in weight than that of a moderate-sized door- 
key in iron. If, however, the metal has taken a subordi- 
nate place, its oxide has been promoted to high honour in 
the display of artificially crystallised rubies by M. Feil, 
who, in continuing, with the co-operation of M. Fremy, 
the line of research commenced by Ebelman, has pro- 
duced what is perhaps the greatest triumph of manipula- 
tion in the whole Texhibition, It is contained in a 
case in the main transept facing the gallery of French 
instruments of precision, and balances the magnificent 
display of object glasses for telescopes by the same 
pe It consists of a mass of irregular form, about 
Sin. in diameter, of interlacing crystalline plates, having 
the characteristic currant-jelly red of fine rubies, and which 
although scarcely able to yield masses of size sufficient 
for the more ostentatious purpose of ornament, are 
pebshe ron “agar and optically identical with natural 
sapphire, ruby, and corundum, especially as regards hard- 
ness. Th 
tion iz uo distant future on the commercial scale of a 
more powerful material for grinding and polishing than 


es 
nites 


j 
i ita 


“se = 
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1is latter property seems to point to the produc- | 


hensive title, and one which, as we have already seen, is 
not strictly adhered to. Some of the more important 
items, or perhaps the most important element of the 
oup, namely, blast furnace and forge construction, 
aving strayed into the gallery of Class 43. Two sections 
of the building are allotted to this class, the first being 
in the French machine gallery, and the second in the 
long gallery adjacent to the boundary fence of the 
enclosure on the east side, adjoining the administration 
building close to the Porte Rapp. The former is reached. 
after leaving Class 43, by following the same line of 
gallery northwards through the classes of wood and forest 
industry, and adjourning to the second large ree 
and bearing to the left, where most of the objects wi 
be found in a compact block in the centre, guarded on 
the north by the large pairs of colliery winding engines of 
the Quillacg and Fives-Lille companies, and on the south 
by the heavy boring tackle of E. Lippman et Cie. and 
Leon Dru. Prominent among their associates is the 
section of the pneumatic tube established at Epinac for 
drawing coals, instead of the ordinary winding engine. 
The large collective exhibit of the Blanzy Company, 
including models of strata and workings, Darlington 
and other boring machines, arranged both for drivin 
and pit-sinking, a new form of coal-cutting machine, wit 
five parallel crown drills, and a high-lift underground 
steam pump, occupy a considerable space in the gallery. 
Near it are Meursault’s coal-washing machine, in a large 





| 


working model sent from Besseges, and Evrard’s coal- 
washer, where steam is made to act as a piston upon 
a surface of water, —a full-sized example, capable 


ee — ea 
=] 

| 

W 
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block. Along the walls of the gallery will be found 
Galibert and Denayrouze’s apparatus for enabling miners 
to carry a supply of air into workings where the ventila- 
tion is eww bn together with numerous coal mini 
plans and models on the right-hand side; and on the le: 
are principally furnace models, including a Ponsard’s 
“forno convertisseur,” a simplified Siemens emacs 
which only gne regenerator is used, the gas being n 
hot from the producer, while the air for combustion travels 
continuously through the series of passages in the bricks, 
and the spent flame through another set. The same idea 
is carried out in the heating furnace by Gaillard want, 
et Cie., where the regenerator bricks are moulded an 
set so as to give horizontal channels for the flame, and 
vertical ones for the air. The Hoffmann kiln, or rather a 
modification of it, is shown in models by Bourny et Cie., 
adjoining which are a group of English exhibits, such as 
the Howson puddling furnace, Brook and Wilson gas 
odnom, Whitwell hot blast stone and furnace lift, and 
ordan’s rock boring machines sent by the French 
patentees or agents. e Société des Aciers Martin con- 
tribute two very beautiful models of open hearth 
steel melting furnaces on the Siemens-Martin and 
Pernot construction respectively, together with draw- 
ings. They are examples of furnaces actually erected 
at Terrenoire and Saint Chamond, and are of the 
capacity of 20 tons each. The drawings are specially 
noticeable as being among the few on the French side of 
the Exhibition that have their leading dimensions speci- 
fied, the usual custom being to furnish a highly finished 








drawing with merely proportional scale indicated, such as 


MESSRS. BARFORD AND PERKINS’ SELF-LIFTING CULTIVATOR.—(For description see page 21.) 


ordinary black emery, as the process of production is of washing 20 tons per hour. Ona smaller scale is a 


comparatively 
aluminate of lead— 
together—with silica, when the origi 
decomposed, a fusible lead glass bat 


ia e. _It consists in anna 
ormed by fusing alumina and lit 


upon | working model of the screening and dressing work of the 
harge | Société Houillitre de Aveyron, which is extremely 
nal combination is | popular, and not the less puzzling to the holiday visitors, 
being formed, from | a large proportion of whom go away with the conviction 


which the liberated alumina crystallises by prolonged | that the bucket elevators which form suv prominent a 


exposure to a bright red heat. ? 
separated by liquation, and by removin 


The crystals may be | feature in this class of work brin 
the adherent | underground. Lemut, of Clos Mortier, shows a model 


the coal direct from 


so) réq tooo» 73$s, &c., so that an arithmetical operation 
has to be performed more or less inaccurately when a 
|dimension is wanted. The above, with certain stray 
objects, such as models of pit frame and boiler settings, 
form the Terrencire collection, and drawings from the 
Lens coal mines make up the mass of the rather hetero- 
| geneous assemblage in this part of the building. 
| Thesecond division of Class 50 contained in the Eastern 


film of lead-glass by the action of hydrochloric acid. The of a puddling furnace, with a system of air and water) machinery annexe on the French side, that near the Porte 


decomposition is actually effected by heating 


aluminate in clay crucibles, when silica is taken up from | bed of the furnace. The steam produced is carried back 
che corrosive action of the lead oxide on the wall of the | by the air, and, passing through the fuel, helps to form 


crucible. 


|gas of great heating power; and a wire rolling mill, in 


In addition to the main gallery, a large and important | which eight pairs of rolls are combined into two vertical 


section of Class 43 is to be found in the special pavilions | series in the same framing, 

of Schneider et Cie., of Creusot, the Terrenoire, Lavoulte | serpentine passages aa 

Bessége Compagnie, and the St. Chamond Compagnie, | usual in this manufacture. 
et et Cie., which are in the grounds on | Company have another part of their collection here, 

the Champ de Mars side adjoining the north-eastern or | namely. 

Porte de la Seine entrance. Under the south-east dome | Butgenb: 


late Petin Gauc 


with the view of reducing the 
y the metal over the mill floor, 
The Paris-Orleans Railway 


models of a blast furnace partly in section of 
ach’s construction, and of the lead ore dressing 


of the main building is placed Laveissiére’s gigantic series | floors at Aubin. 


of copper and other metal tubes, formin 
Threbaut’s bronze trophy at the north end. The largest 
examples are 18in. inside diameter, and about 40ft. 
long. These are arranged radially, and pointing upwards, 
like astronomical telescopes. Other representative objects 
of this class bein 


a pendant to | 


Two large compressed fuel moulding machines, with 


| rotary tables and lever pressure, adjoining the washing 


| Chantiers de le 


machine, are by the Nouvelle Société des Forges et 
Mediterranée, whose works are at Havre 


and the other by Bietrix et Cie., of St. Etienne. Small 


necessarily distributed over the | perforated blocks of annular fuel, prepared for domestic 


buildings in the collection of the different foreign | use, with a moulding frame for the same, are sent by the 
nations to which they belong, it will in the interest | Société Generale de Chauffage, with an intimation that 
of the visitor be more convenient to adhere to/| the process may be seen at their works near the Exhibi- 


a geographical analysis for these under +heir respec- | tion daily. 


tive countries, and for the time keeping to France, 
to pass on to C 

classification, comprises plant, systems of working, and 
processes of mines and metallurgy, a somewhat compre- 


E. Miiller et Cie.’s large stand of firebricks and moulded 


lass 50, which, according to the catalogue | pieces for furnace building; moulding machines for rail- 


way chairs and shells by Voruz ainé and Piat’s trans- 
portable crucible melting furnaces are also in the central 


the | cooling, by circulation through the bridges and below the | 


Rapp, is essentially devoted to colliery models, the room 
| containing them being immediately to the south of that 
| devoted to telegraphy. The most prominent object is 
the Anzin tg yl large dissected model of the 
workings in two thin coal seams in very disturbed ground. 
the measure being bent into a V shape curve, with its 
| axis nearly horizontal, so that upper and lower seams 
| change places with each other in a manner that is rather 
| perplexing. The whole of the underground operations, 
systems of traction, &c., as well as those for drawing an 
landing, are shown in detail, but the interest is rather 
popular than scientific ; the chief novelty being in a 
system of safety catch, recently introduced, whose action 
does not depend upon clutches bearing on the main 
guides of the cage. The centre of the room contains a 
topographical model of the North of France coal basin, in- 
cluding all but the Anzin mines. Along the north wall, or 
that separating the class from that of telegraphy, are ranged 
models and drawings from the principal workings in the 
Saint Etienne basin, Montrambert, Roche la Moliere and 
Firminy, and the iété des Mines de la Loire, the 
latter having a very striking model of the conformation of 
the eighthseam of the St. Etienne basinas it would appear 
on their workings, supposing all the overlying measures 
to be stripped off down to the sea level, a depth of about 





1600ft., the planes of the faults being laid bare. 
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The Montrambert Company’s collection is specially 
interesting for the models of working seams of great 
thickness dipping at high angles, all the various modifi- 
cations ‘rendered necessary by differences in dip and 
hardness of coal being shown in full detail. It may as 
well be mentioned that the same subject is illustrated 
especially by the Commentry and Grand Combe 
Companies, by models giving other methods of 
working the same class of seams in the machine 
gallery adjoining the Orleans Railway Company’s 
blast furnace. he remainder of the room is oceu- 
pied by the exhibits of the various colliery companies in 
the North of France basin, including the Mines d’Aniche, 
—who have a model on the plane of a seam analogous to 
that of the Mines de la Loire—the Mines de Bethune, 
Vicoigne-Neeux Company, Auchy-sur-Bois, Mines de 
Lens, and others. There are numerous sections among 
these showing the extraordinarily contorted character of 
the measures, the coal seams being bent into zig-zags, and 
at times reversed apparently in position by very oblique 
faults, the number of seams being very large, but not of 
any great individual thickness, beimg mostly under 5ft. 
In this respect the contrast with the Loire and southern 
basins is very striking. There the coals are few in num- 
ber, but often of great size, the main seam being from 
30ft. to 40ft. thick, or even more. As a general guide to 
this district, the large topographical model formed by 
a joint committee of all the proprietors is of 
value ; it covers an area of fifty miles long by ten miles 
broad. A geological map of the basin by Cannelle, of 
Anzin, on the east wall of the room, contains a great 
amount of information, but it is too high to be seen by 
most people. Adjoining it is a diagram, very feebly 
drawn, but of extreme interest, by the Auchy aux Bois 
Company, which shows the inversion of the strata 
by the great return fault, which brings the Devo- 
nian and carboniferous limestone strata vertically 
above the coal measures on the south side of the 
basin. In most if not all cases the carboniferous 
and older strata in the basin are covered by those of 
cretaceous and tertiary age to a depth of 60ft. or 70ft., 
so that the ground has to be carefully searched by boring 
before new pits are commenced, and great ditticulty is 
often experienced in sinking through these essentially 
water-bearing beds. The pit head, details, drawing, 
screening, and loading apparatus are in many cases fully 
illustrated, perhaps most fully by the Société des Mines 
de Lens, who send a full-sized example of their largest 
drawing cage carrying eight tubs on two decks, and the 
hydraulic lifter used in moving it at the bottom when 
loading. The almost exclusive use of flat ropes of aloe 
fibre in France and Belgium is noticeable in connection 
with this part of the subject. 

These galleries, together with the four large collections 
of Terrenoire, Creusot, and St. Chamdon, in the 
grounds on the north side, are the supplemental build- 
ing opposite the Ecole Militaire, still incompletely 
arranged, include the objects of most interest to the 
visitor on the French side in the miming and metal- 
lurgical classes. Our rapid summary, however, must 
not be taken as including the whole of the objects 
worthy of notice, no such intention having _pre- 
vailed upon the selection made, the object being 
rather to furnish a guide to the positions of those 
that are more easily found; the visitor may then‘ fill 
in the remainder from his own researches. © But 
the experience of many days’ difficult search has led 
to the belief that some such guide may be of value. The 
foreign and colonial exhibits in this class being so much 
scattered, it will be more useful to consider them on a 
future occasion. 








THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW. 


Tue Royal Agricultural Society has seldom selected a better 
site for its annual show than Durdham Downs. Bristol is, to 
say the least of it, not a level city ; and the ground rises the 
whole way from the centre of the town to the show-yard, 
which stands at least as high as the celebrated Clifton sus- 
pension bridge, which is about fifteen minutes’ walk from the 
entrance gates. A visit to this bridge should be made by 
every one who attends the show, and who has not previously 
made acquaintance with one of the most beautiful bits of 
scenery in the world. It is generally known that the bridge at 
one time spanned the Thames at Hungerford. It isnot generally 
known that it was originally constructed for Clifton ; that the 
greater portion of it lay for years at Clifton ; that it was sent 
to London, erected there, and when the Charing Cross branch 
of the South-Eastern Railway was made, sent back to Clifton 
and erected in its present site. It was designed in 1832, by 
Brunel, but it conid not be erected at Clifton for the lack of 
funds. Its erection across the Thames was completed in 
1845; considerable modifications were made in its construction 
durmg the course of its erection at Clifton, and it is consider- 
ably stronger than it would have been if carried out on 
Brunel’s first plans. 

The showyard is, as we have said, not far from the bridge, 
and it is one of the most compact and best arranged showyards 
we have ever been in. A mistake was, however, committed 
hy those who were entrusted with the task of setting out the 
ground, and as a_-result, one of the transverse avenues, 
close to the cattle department, is some 15ft. too narrow. 
Many complaints are made in consequence by the ex- 
hibitors in this locality, who are much crowded and 
inconvenienced. It has always been the practice, when 
machinery under shedding has been shown in motion, to 
place the engines driving it in the avenues between the sheds. 
In some cases boilers only are thus placed, steam being led 
from them by long pipes to the engines which are under cover. 
A clear space, at least 15ft. wide, was, however, preserved 
between the engines or boilers 6n either side for visitors. 'This 
is entirely wanting in the alley to which we refer, and the 
consequence is that boilers, and engines, and heaps of coal, and 
water tubs, and tool boxes, and steam pipes, and belts, and 
visitors, are mixed up in ali but inextricable confusion. We 
do not know who is responsible fer this blunder, Nothing like 


it ever occurred while Mr. Penney was the contractor. Whether 
Mr. Fry, who has taken his place, is or is not to blame we cannot 


‘| are turned to fit exactly. 





say, but it is earnestly to be hoped that this mistake will not 


be repeated. The large marquee erected for the recep- 
tion of the Prince of Wales is situated so close to the end of 
this alley at which will be found the stand of Messrs. Clayton 
and Shuttleworth, that the Council have requested the firm 
not to work their engines while the Prince is in the tent, lest 
he should be smoked out of it if the wind did not behave 
properly. These matters represent all that can be said against 
the yard, which is in other respects all that could possibly be 
desired. 

If it conld be said that there was plenty of novelty to be found 
in the yard, it would be worth while perhaps to classify the exhi- 
bits and describe these novelties fully under difterent heads. As 
matters stand, however, novelties are almost absent, and we 
shall best do our duty by our readers if we say in few words that 
portable engines, thrashing machines, and a whole host of the 
small fry always seen at such shows are as good as ever, and 
go on to describe more particularly those exhibits which 
present noteworthy features, without making any attempt to 
classify them with precision. 


Of traction engines there is a very large display, Messrs. | 


Fowler, of Leeds, showing a greater number of engines than 





we ever recollect seeing exhibited by any one firm at any one | lage 
| seated on the machine. The band or tie lies over the platform 
| and receives the grain to form a sheaf; the binding arm carry- 


show. This is explained by the fact that most of the engines 
shown by this firm have already been sold in the neighbour- 
hood of Bristol. To give some idea of the extent to which 


Messrs. Fowler have gone in exhibiting, we publish the follow- | sheaf. 


| 


crank shaft, instead of sliding in and out of gear on feathers. 
The width of the engine is much reduced ty this arrange- 
ment, and the driving wheels, which are 7ft. diameter and 
l6in. wide, are also brought closer to the axle bearings. The 
driving axle is fitted with a winding drum and 100 yards of 
steel wire rope. They exhibit besides four traction and 
ploughing engines, a road roller, and a wagon, all of which 
are as usual admirable in form and workmanship; of the 
merits of their design it is quite unnecessary to speak. 
Messrs. Howard, of Bedford, have an immense display of 
engines and implements, but nothing new, except a sheaf 
binder reaping machine, the construction of which they do 
not wish made public at present. It may be said that exhibit- 
ing a machine, and keeping its construction secret, are incom- 
patibilities. But this is not the case with a self-binding reaping 
machine, After an hour of instruction combined with practica’ 
illustrations of the action of such machines, not one man in ten 
can understand how they work ; and nothing whatever is to 
be learned by the most skilful mechanic by looking at one at 
rest which he is not permitted to move or examine minutely. 
The machine is thus described by the exhibitors :—The new 
sheaf binder cuts the crop and binds it into sheaves. The 
mechanism is simple and readily managed by the attendant 


ing the band then passes above the grain and encloses the 
The fastening and cutting of the band are performed 


ing list of the machines and implements which may be found at | at that point when the binding arm is momentarily at rest. 
their stand :—One 16-horse power steam ploughing engine, | The action of the fork for throwing off the sheaf can be regu- 
one 14-horse power steam ploughing engine, one 8-horse power | lated to give sufficient force without risk of thrashing out the 


steam ploughin 
engine, one §-horse power steam ploughing and traction 


engine, one 6-horse power steam ploughing | corn. 


Messrs. Charles Burrell and Sons, of Thetford, have a small 


engine, one 8-horse power ordinary traction engine on springs, exhibit of excellent engines. They show an 8-horse power 
one 8-horse power agricultural locomotive engine, one 6-horse | single-cylinder traction engine for steam cultivation, one of a 


power high-wheeled or ,special traction engine, one 3-horse | pair to work on the double engine system—-Fowler’s. 


This 


power high-wheeled or special traction engine, one detached | engine is also fitted with compensating gear and Burrell’s 


winding windlass and disc anchors, three five-furrow patent | patent winding drum on the hind axle. 


balance ploughs, one three-furrow patent balance plough, one 
three-furrow patent balance plough—Cuban—one two-furrow 
subsoil plough, one five-furrow land presser, one two-tined 
strong grubber or knifer, one mole draining plough, one ditch- 


ing plough, one nine-tine cultivator, one nine-tine cultivator | 


and ridger combined, one five-tine cultivator, one five-tine 
cultivator and ridger combined, one 15ft. turning harrow, one 
clod crusher, complete with frame, one Sutherland plough, 
one four-wheeled discer, one carriage or trolley for removing 
winding drums, one two-wheeled water cart, with pump 
detached, one sleeping van, one 6-ton traction wagon on 
springs, one 4-ton traction wagon on springs, and Decauville’s 
patent portable railway. Nor is this all. At Mr. Leach’s 
farm at Westbury-on-Trym, they exhibit at work one 16-horse 
power steam ploughing engine, one 14-horse power steam 
ploughing engine, one five-furrow balance plough, one five- 
turrow digger, one five-furrow Cuban plough, one eleven-tine 
turning cultivator, one 15ft. turning harrow, one water cart, 
one set of ‘‘new farmers’ small tackle,” one four-furrow 
plough, one seven-tine cultivator, and one ordinary flat harrow. 
The ral features of Messrs. Fowler's machinery are too 
well known to need description here. But they exhibit this 
year certain novelties in the construction of traction engines 
which claim more complete notice than we can give them in 
the abseuce of engravings which we hope to publish in our next 
impression. It must sutfice for the present to say that one of 
the engines exhibited is fitted with a transverse spring beneath 
the foot plate. We have long and stlansioun'y insisted on 
the advantage that would be sive teat the use of springs 
on traction engines. They have long been used in some 
form by various makers, and now we are pleased to 
see that the accuracy of our views on the subject 
is being confirmed by the extension of the practice. Messrs. 
Robey andCo. and Messrs. Aveling and Porter use india-rubber, 
to give an elastic tread to the wheels. Messrs. Burrell have 
long employed what we may almost term an elastic axle-box, 
and now Messrs.Fowler and Uo. appear with a transversespring. 
They also show a new arrangement in which all the gearing 
is placed within the side frames as we may call them, built up 
on the top of the boiler. As we shall illustrate this engine in 
an early impression, we shall not attempt to give herea 
description which would convey of necessity but an inadequate 
idea of the machine. The 16-H.P. engine is fitted up with 
Church’s patent circular slide valve. This valve was illus- 
trated in our impression for October 20th, 1876, and must not 
be confounded with the circular valve used by Mr. Webb, 
of Crewe, which it very much resembles. The Church 
valve is balanced, and its curves are struck from varying 
centres, so as to give a more sudden admission than can be got 
with the Webb valve. The great advantage possessed by 
these slide valves is that they turn round continually on their 
seats, within the bridle, and that, as a consequence, no scoring 
or tearing occurs. Messrs. Fowler showed at Bedford a trac- 
tion engine with wheels 7ft. high. It has long been known 
that these large wheels have more adhesion than smaller ones, 
and, working on the experience acquired by degrees, the firm 
have now produced an engine which is a great improvement 
on that exhibited at Bedford. ‘he driving wheels are 7ft. 
high. Messrs. Aveling and Porter, of Rochester, exhibit 
a somewhat similar engine, with equally high wheels, and an 
examination of the two engines brings us face to face with a 
very remarkable difference of opinion, Messrs. Fowler and Co. 
hold that the motion should be communicated to the driving 
wheels as near the periphery as possible. To this end a 
steel internally cogged ring 1s driven by a pinion on the 
counter-shaft. The angle iron of which the rim of the wheel 
is composed, and the steel ring of gear by which it is driven, 
The ring of gear is then pressed 
into the angle iron, and secured as well by means of bolts. 
In this way the whole driving power of the engine passes 
direct into the periphery of the wheel, and is entirely taken off 
thespokes. Messrs. Avelingand Co., onthe other hand, hold that 
the larger the wheel, other things being equal, the less is the 
strain thrown on it by the engine ; and they therefore drive 
their-large road wheels just as they do the smaller ones, by 
an externally cogged wheel on the road axle. Much may, no 
doubt, be said on both sides, and when two of the most ex- 
perienced tractionengine buildersin the world continue to differ 
on such a point, we may be cere to suspend our judgment. 

The most noteworthy feature on the stand of Messrs. 
Aveling and Porter is a new patent 8-horse power road loco- 
motive with high wheels, to which we have just been referring. 
The crank shaft and counter shaft gear of this engine are of 
best crucible cast steel, and arranged to work between the 
wrought iron brackets, instead of outside as heretofore in 
road locomotive engines. By this important arrangement the 
overend gear in common use is dispensed with, The fly-wheel, 
from which power is taken when the engine is used for 
stationary purposes, is fixed close up to the crank shaft bear- 
ing. The pinions for the two speeds are keyed fast to the 





One 6-horse power 
agricultural locomotive or traction engine, fitted with two 
speeds, and also with Burrell’s patent winding drum and com- 
pensating gearcombined, Thisis a very important addition, and 
one which at once recommends itself to all practical users of trac- 
tion engines. It can be used for a variety of purposes, such 
as loading timber, or hauling a thrashing machine out of a 
stackyard or other place too soft to bear the weight of the 
engine. 

Messrs. Garrett, of Leiston, show machinery which fully 
illustrates the progress being made by this firm in the use of 
steel. A corrugated steel fire-box, similar to that already 
illustrated in our pages, deserves more than a passing notice. 
This box is made by Piedbcenf’s hydraulic flanging machines, 
which are used in this country, so far as we know, only 
by Messrs. Garrett and Messrs. Marshall, The whole box 
is flanged in this machine, the steel plates being first raised 
to a dull red heat ; only the crown of the box is corrugated, 
and thus bridge stays are wholly dispensed with. We may 
state here, however, that Mr. Haswell, of the Austrian State 
Railway workshops at Vienna, corrugates the sides as well as 
the tops of the fire-boxes in his locomotives. The plates 
are in some cases of steel, in others of copper, but the 
corrugating is done cold and slowly instead of hot and quickly. 
The advantage gained by corrugating the sides of the box is 
that the number of stay bolts may much reduced. For 
pressures of about 1201b. on the square inch, Mr. Haswell 
spaces them about 74in. instead of 4in, apart, the outer shell 
is thick enough to resist the extra strain due to this wide 
space, but the thin inner box could not stand it without the 
aid of the corrugations. The traction engine shown by Messrs. 
Garrett has already been fully described in our pages. It is, 
however, fitted with a novelty in the shape of a ‘bell 
coupling,” which permits a wagon to be hitched on in a 
moment, and so saves much loss of time, and a great deal of 
that going ahead and astern repeatedly which does so much to 
wear traction engines out. We have so recently referred to 
Messrs. Garrett's exhibits at Paris, that we need say little 
concerning the practically similar machines which they exhibit 
at Bristol. A general purpose drill of entirely new design, 
for sowing all kinds of cereals and seeds in conjunction with 
artificial manure, is well worth the attention of agricultural 
connoisseurs. The objection to these somewhat complicated 
contrivances has hitherto been their extreme weight, and the 

rincipal object kept in view in the new design seems to have 
mn to save weight in every detail, so that Messrs. Garrett 
have now undoubtedly produced a perfectly efficient imple- 
ment, which is well within the capacity of a pair of ordinary 
agricultural horses. This has been effected chiefly by the 
substitution of wood and wrought iron judiciously and care- 
fully braced for the cast iron framework hitherto used. 

The Reading Ironworks Company exhibit nothing new, if, 

rhaps, we except an improvement in Mackies’ patent aoa 
This pulley, it will be remembered, is specially intended to ta 
the place of the ordinary split pulley, which, no doubt, it 
most efficiently does. The improvement consists in puttin 
a rivet in each double spoke, near the end; this stiffens an 
strengthens the whole structure. The horizontal and vertical 
engines and boilers shown by the firm are above the usual 
standard in finish, and they also show an excellent road loco- 
motive, similar to that which they exhibited at Islington last 
December. 

Not far from the stand last named will be found one of the 
few novelties in the yard. This is Vapart’s patent disin- 
tegrator, manufactured by the Hydraulic Engineering Com- 
pany of Chester, and exhibited by Messrs. Newhall and 
Ogilvie, of St. Philips Works, Bristol. This disintegrator 
consists of three horizontal discs, each fitted with a few 
oblong plates of cast iron, standing above the plane of the 
disc. The discs are tixed on a vertical axis, which makes 
about 1000 revolutions per minute. The discs are placed in a 
circular drum, inside which are sloping shelves. The material 
to be broken is put in at the top, and dashed by the first disc 
against the serrated sides of the drum. The broken material 
falls on the circular inclined shelves, which direct it to the 
centre of the next lower disc, and so the process is repeated, 
The material can be extracted when broken, through doors in 
the sides of the drum. It is stated that this machine will 
reduce a workman’s jacket to shoddy in about two minutes. 
Very elaborate arrangements appear, however, to be necessary 
for lubricating the foot-step, and we should be inclined to fear 
that this step may give trouble, owing to the high speed and 
considerable weight of the discs, unless it receives constant 
attention. On this point, however, we may be mistaken. 

In the same neighbourhood will be found three other 
novelties, exhibited by Mr, W. Brenton, of Polbathic, Corn- 
wall, The first of these is the, without exception, simplest 
corn drill which it is possible to make, The delivery of the 
grain is effected by small pointed-tooth cogged wheels, revoly- 
ing on a horizontal shaft, each in a little hopper of its own. 
Opposite each wheel is an orifice covered by a plate. In the 
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13 drill machine shown there are thirteen wheels and hoppers | only be demonstrated by experience, but we feel justified in 
and orifices. All the orifices can be altered in size at the same | saying that such a permanent way as that exhibited at Bristol 
time by one handle, and as the drill goes on the wheels revolve | is a great improvement on the tramways of London—but this 
and deliver the corn, The action of the wheels is rather | is not saying much perhaps. 

peculiar, and the efficiency of the machine—and that it is| In ploughing tackle the newest thing in the yard is 
eflicient there is no manner of doubt—depends on the shape | a seven-tined self-lifting cultivator, exhibited by Messrs. 
of the tooth and the orifice, and these Mr, Brenton hit on | Barford and Perkins, of Peterborough. This we illus- 
after along series of experiments. A comparison between this | trate at page 19. The tines are lifted out of the ground 
and most other drills is all in Mr. Brenton’s favour. Thesecond | at the pleasure of the steersman, who places his foot 
novelty is a broadcast seed and manure distributor, equally | on the cogged cam B. ‘This engages in the pinion D 


simple and efficient ; and the third is a new system of covering | on the axle, and as the machine is dragged forward the tine 


hay ricks, with 
wider field of usefulness, in making soldiers’ huts, than Mr. 


Brenton contemplated. The arrangement will be best under- | 
stood by a glance at the annexed sketch. The roof is made | 


of corrugated and galvanised iron, At one end of each sheet, 














BRENTON’S 


which may be Sft. by 3ft., is fixed a plate of iron. On one half 
the sheets these plates are inside, on the other half outside, as 
at Band G. The B plates are secured with thin eye bolts 
A A. The other plates, G G, are outside, and secured to the 
corrugated iron by rivets. These plates and the sheets have 
holes in them, through which, when the sheets are laid ona 
light timber or iron roof, the eye bolts A pass and project. 
A stout wire pin with a hooked head is then passed bets 
the eyes, and the plates are thus united. The pins cannot 
taken out without turning them half round, as will be seen 
from the annexed plan. At E the pin is in, and cannot be 
drawn back, until it is turned over to the dotted position. 
Then, because the hole is not in the middle of the eye bolt, 
the hook on the head of the pin will clear A, and the pin may 
be taken out. The description makes the arrangement seem 
much more complex than it really is; but, as a matter of fact, 
the whole affair is simple, light, and inexpensive, and the 
rapidity with which literally acres of ground can be covered 
with a perfectly water-proof and secure roof commends the 
scheme to the attention of everyone interested in proviies a 
great quantity of movable shelter in the shortest possible 
time. For certain military purposes the invention ought to 
prove specially useful. 

Messrs. Aldred and Spielmann, of Queen Victoria-street, 
F.C., exhibit a length of tramway laid on a somewhat novel 


principle. The sketch almost explains itself. The line is 


ric. 
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ALDRED AND SPIELMAN’S TRAMWAY. 


made of two rails, and is held in suspension in the chairs in’a 
way that will be readily understood. When one rail is worn 
out, it may be taken up and changed about with its partner. 
The chairs are carried on transverse sleepers laid low down 
below the surface of the road, and the great merit claimed for 
the track is that the roadway need not be taken up to repair 
it. Some lengths, on this system, have been laid in Renfield- 
street, Glasgow, and in the Hampstead-road and Caledonian- 
road, London, The rails are of Siemens steel, rolled by the 
Steel Company of Scotland. The value of the system can 


alvanised iron, which has probably a far | 


frame is lifted on the axle by the action of the cogged cam. 
| This finally runs itself out of gear, and the tine frame is then 
held up by the tail of alever guided by A, which engagesin notches 
E in thelegC, from which it can be withdrawn at Teaiee. The 
| action is practically instantaneous, and a footpath can be 


crossed or a stone avoided with great ease. This cultivator is 
a substantial improvement on those previously exhibited by 
Messrs. Barford and Perkins, who also show an improved 
travelling anchor, in which an ingenious and simple device is 
employed for taking the wheels out of the ground. Messrs. 
Barford and Perkins employ for driving their heavy plough 
tackle the traction engines made by Mr. Savage, of King’s 
Lynn, and often illustrated and described in our pages. Mr. 
Savage exhibits a very good engine of his special make at 
Bristol. 

In portable engines little that is new is to be found. Messrs. 
Clayton and Shuttleworth have a new standard for their guide 
| bars, and that is about all, with the exception of a neat 
| device for securing the pump to the boiler in such a way that 
| it can be taken down at any moment without touching the 
lagging. Messrs. Hornsby, of Grantham, show, for about the 

wer portable engine, with thecylinderand 
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| first time, a 3-horse 
| valve chest almost buried in the steam space above the fire-box. 
| This little engine is used to drive a new 3ft. finishing thrash- 
ing machine for small occupiers, which possesses nearly all 
| the powers of larger machines, the riddled surface, for 
| example, on which so much depends for the cleaning of the 
| grain, being enormous. 
| A large collection of portable and traction engines of dif- 
| ferent sizes is also exhibited by Messrs. mes, Sims, and 
Head. During the past two or three years very valuable 
modifications have been made by Messrs. Ransome in their 
rtable engines. Always easily accessible in all their parts, a 
ew improvements in this respect have been made, and all the 
engines have been increased in size. An 8-horse engine is now 
a fine looking machine, as large as was a few years since a 
10-horse, strong and simple in all its parts, and well adapted by 
reason of these qualities to the requirements of the farmer either 
at home or abroad, though in the latter case strength and sim- 
ag are even more important than in the former, especially 
or most of those engines fitted with the straw burning 
apparatus of Messrs. Head and Schemioth. This attachment 
to engines with large fire-boxes places steam power in the 
hands of planters, agriculturists, and others in the backwoods 
of new countries and districts, where ordinary fuels cannot 
be obtained at any price, and where, of course, simplicity of 
wearing parts and faciiity of renewal are of the greatest 
importance. Almost any kind of vegetable products may be 
employed, such as straw, cotton, reeds, maize stalks, sugar- 
cane refuse; so that wherever it is possible to take an engine, 
the advantages of steam power may be obtained. Of Messrs. 
Ransome’s new traction engine we gave some account in THE 
ENGINEER, of the 30th July last year. An 8-horse agricul- 
tural locomotive from similar designs to those of the 6-horse 
referred to, is shown at Bristol. It is fitted with a winding 
drum, and much care has been expended in the arrangement 
in order to secure compactness, and to bring the various 
levers under the hand of the driver. The same makers also 
exhibit a fine collection of field implements, amongst which 
is a new implement especially adapted for use in countries and 
districts where the broadcast method of sowing seed is still 
employed in preference to the use of the drill. It is a four- 
furrow seed cover, and consists of a strong light frame 
carried on three wheels and fitted with four skimming 
breasts somewhat larger than those used for skin coulters, 
the breasts being made in two parts, so that the rear piece 
which wears most vgs may be easily renewed at a nominal 
cost. The stems of these breasts are attached to a diagonal 
bar by strong clips, by which their relative positions may be 
adjusted through a shert range in accordance with the required 
distance between the rows of seeds or plants. By the passage 
of this instrument over fields sown broadcast, that seed which 
lies in the spaces to be occupied by the little furrows is lifted 
and a in ridges, and at the same time covered with the 
soil from the furrow. At present this operation is usuall 
effected, when done at all, by a primitive tool, which will 
soon give place to the very handy implement described. Itis 
balanced on two of the wheels, is very light in the hand, and 
forms an excellent light-skimming plough for cutting up the 
weeds between the rows of growing crops. A large collection 
of horse-rakes and haymakers is also shown by the same 
makers. A very fine tool of the former class, with 
5ft. Gin. wheels and very large teeth, specially adapted 
for gathering the hay into wind-rows, is shown, and 
several modifications have been made in the latter class, 
specially with a view to an increase of strength. Although 
not commonly known to those not engaged in the manufacture 
of this class of implement, it is nevertheless a significant fact 
that these have to be made with much greater strength than 
is necessary to accomplish the roughest work in the field, in 
order that they may withstand the treatment of a hundred 
mile railway journey. To this end wrought iron has been 
used where cast iron would suffice if no railway journey had 
to be performed, and an increase in weight is in many ways 
rendered necessary. In many cases a haymaker, for instance, 
is loaded in a railway truck with the wheels at right angles 
to those of the truck itself. During shunting, therefore, the 
shock due to the inertia of the machine, and the violence of 








the collision of the trucks is visited upon the wheels and upon 
the axle and parts to which it is attached. If the wheel is flat- 
tired, its edges hold it firmly on the truck bottom, and the 
shock is then expended in deforming the wheel or the axle 
connections. To overcome this Messrs. Ransome have made 
the axle connections of wrought iron, and have made 
experiments with different forms of wheel, and have, as the 
result of information so obtained, selected a wheel with a tire 
slightly hollowed inside and convex on the face, and with 
strong spokes fastened to the tire by bending their ends round 
into an “]-shape, and passing a strong rivet through the foot 
so obtained and the tire. It will be seen that such a wheel 
may be easily repaired by a country blacksmith, and the 
rounded-faced tire, though not reduced in wearing thickness, 
easily moves in a railway truck, and thus reduces the shock 
on collision in shunting. 

Messrs, Hornsby and Sons show one of if not the only new 
implement designed to do work hitherto accomplished by 
hand, This is the hedge-cutting machine which we illustrate 
on page 22, and which accomplishes its work in an excellent 
manner, trimming the stoutest field hedges with facility. It 
will be seen to consist mainly of a pair of travelling wheels, 
a small frame carrying a pair of standards, on one of which is 
pivotted an adjustable arm carrying a knife and cutter bar, 
capable together of angular movement to suit hedges of dif- 
ferent heights, and a pair of horse shafts. Referring to the 
illustration, Fig. 1 is a back view, partly in section ; Fig. 2a 
side elevation; and Fig. 3a plan. At A Fig. 1 is a large spur 
wheel, loose on the shaft, but caused to revolve during the 
forward movement of the machine by a ratchet and pawl fixed 
on the boss of the travelling wheel. This wheel gives motion 
to the shaft B’ by the pinion B, the inside of the boss of which 
forms the clutch for putting in or out of gear by the hand 
lever in front of the seat. The bevel wheel and pinion c and 
O give motion to a vertical shaft, and through that and 
bevel gearing on the top of the standard to a shaft in the arm, 
shown in a horizontal position. This shaft gives motion by 
bevel wheels to the fly wheel and anil 1 which give 
reciprocating motion to the knife I on the knife bar J. 
On the short spindle carrying the crank-wheel is a worm- 
wheel E worked by a worm and hand-wheel G on the small 
square shaft. By means of this worm the angular position 
of the knife bar is controlled; also within reach of the seat L, 
Figs. 1 and 2, is a lever X, by which the horizontal projec- 
tion of the telescopic shaft in the hollow horizontal arm is con- 
tinually altered by the operator to maintain straight cutting. 
By means of the telescopic and screw spindle N, Fig. 1, the 
position of the horizontal arm is altered to suit any height of 
hedge, the alteration being effected by the ratchet-wheel and 
lever K, Fig. 2, or by the preferable and quicker motion 
shown at K, Fig. 4. For trimming the top of the hedge the 
knife is set by the hand-wheel G and worm-wheel E in a hori- 
zontal position, and the height of the hedge is controlled by 
the wood lever P, Fig. 2, shown also in section at P, Fig. 1, 
connected to the telescopic screw strut N, Fig. 1. By means 
of this lever the hollow part of the strut above the nut or the 
screw is moved with facility, thus enabling the operator to 
control the height of the hedge and move the cutter up and 
down out of the way of posts and sticks, the operator walking 
in place of sitting on the seat. The driver sits on the front 
seat, Fig. 3. At Figs. 5, 6, and 7, are seen parts of 
the knife bar and sections with a proposed jointed bar. 
As will be seen froin Fig. 2 a wide plate is fixed at the rear of 
the knife bar, and the near driving wheel is filled in so that 
the hedge cuttings are dropped down close to the hedge root. 
None of them are caught in the machine, and a great advan- 
tage is that the distribution of small thorny twigs at consider- 
able distances from the hedge, as by hand cutting, is entirely 

revented—all the cuttings dropping quietly down close to the 

nife board or plate to the hedge root. The machine has been 
long and severely tried on the farms of the inventor, Mr. 
J. G. A. Walker, of Danes Hill, Retford, and those in the 
district; and, from personal examination, we are enabled to 
speak of its efficiency. Mr. Walker designed it as an attach- 
ment to a farm cart; but Messrs. Hornsby saw the propriety 
of making it a separate machine. The hedge, it will be seen, 
is of a A-form when cut, the root parts not being cut away, 
and the form being that required to give light and air to the 
headland ground. The machine is worked by two horses, a 
youth to drive, and a man to control the cutting. From four 
to five miles of hedge may be cut on both sides and top per 
day. The usual charge for cutting by hand is 3d.\ per 5 Bn 
Thus at the rate of four and a-half miles per day, the machine, 
two horses, and lad and man would earn £4 10s. per day. 
Allowing 4s. for the man, 2s. for the lad, 20s. for the horses, 
and 19s. for interest and depreciation of the machine, and 
other costs, which is an exceedingly extravagant allowance, 
the gain would be 100 per cent., or £2 5s. per day employed. 
This would be as profitable as letting out and working thrash- 
ing machines. 

Messrs. Brown and May show amongst other things a newly 
designed 8-horse power road locomotive or traction engine, 
suitable for agricultural purposes. This engine is of compact 
design, and represents generally the best practice in this class 
of machinery. The entrance to the tender is on one side, and 
in such a manner that one can very quickly and easily reach 
the foot plate, which is often a matter of much importance. 
The engine is fitted with governors of a light pattern, the 
pendulum arms consisting of springs carrying small weights 
and uninfluenced by the oscillations of the engines, so that the 
governors may be employed when travelling, and thus relieve 
the driver of the work of constantly shifting the regulator 
handle, and even then inefficiently controlling the speed of 
the engine. In their hoisting attachment to portable engines 
for lifting moderate weights quickly for contractors’ purposes 
Messrs. Brown and May have made an improvement by the 
substitution of gearing for the pitch chain hitherto used. This 
attachment was illustrated in our columns on June 8th, 1877. 

Messrs. J. and H. McLaren, of Leeds, Messrs. Ruston, 
Proctor, and Co., Messrs. Robey and Co., and Messrs. Mar 
shall, Sons, and Co. all exhibit excellent examples of traction 
engines. All these engines we have at different times placed 
before our readers by full descriptions, which, except in detail 
modifications, are correct now. 

Mr. W. Olley, of London, shows some very useful hand 
wood-working machinery, as well as larger machines; and 
the leather belt employed in working the latter is fastened 
by means of the fastener shown in the sketch, page 22. For 
belts up to about 3in. in width, two of the brass connectors 
are usually sufficient. For greater widths, three, four, or 
more would be used. The fastener is very simple, makes but 
small holes in the strap, and the split pins have a good fair 
hold across it. 

Messrs. Seeking and Ellery show some very useful small 
semi-portable steam engines, suitable for printers and others. 
The boiler is made with a plain horizontal cylindrical shell, 
with a cylindrical fire-box about one-third its length, a number 
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of small tubes extending from the fire-box to the tube-plate. 
A bridge is built up from the bottom of the fire-box at the end 


of the bars, which are shorter 


—_ 


than the box by about Ift., and 
a combustion chamber between 
the fire and the tubes is thus 
secured. 

Mr. J. J. Lane, of London, 
also exhibits some well-made 
small engines, horizontal and 
vertical. As a cheap arrange- 
ment of excentric strap for 
small engines, he uses the simple 
design shown in the annexed 
sketch. This answers very 
well, but if it were arranged 
as in the lower figure, the 
slot would not come just in 


f, 


/y 


LANE’S EXCENTRIC GEAR. 


the line of the thrust, and a certain small movement 
observed in that shown at work would not take place. 


This 





OLLEY’S STRAP FASTENER. 


strap is got on to the sheave by making one flange of the latter 
froma separate plate screwed on with one screw. The arrange- 
ment is simple, adjustment is very easy, and it answers very 
well for sm ines. We must reserve for our next impres- 
sion a description of many other exhibits which deserve notice. 








PARIS EXHIBITION.—60-HORSE POWER COM- 
POUND TANDEM ENGINE. 

_ Tue very nice little engine which we illustrate at page 23, 

is the last driving the machinery on the right-hand side of 


| the machinery hall, from the Trocadero end. It has been con. 








structed by MM. Escher, Wyss, et Cie., of Zurich. The small 
cylinder is steam jacketted. The fixed pipe for fresh steam 
ore through a super-heating chamber between the two cylin- 
ders, through which the steam passes from the high-pressure 
to the low-pressure cylinder. The double-acting air pump 
below the bed plate is driven by a lever from the connecting 
rod. The crank, shaft, and pas head are of wrought iron, 
the pinions, piston rod, and greater portion of the moving 
parts of cast steel. The diameter of the high-pressure cylinder 
is 7‘8 inches, the diameter of low-pressure cylinder 15°74 inches, 
the length of stroke 23°6 inches, and the number of 
revolutions 70. The distribution of steam in the smaller 
cylinder is effected by means of two distinct valves for admis- 
sion and two for exhaust, which are placed in pairs at each 
extremity of the cylinders ; the steam valves are each worked 
by an excentric, the exhaust by cams; the excentrics and | 
cams are keyed to the spindle gore rena gy with the 

governor. The transmission of the movement of the excen- 
trics to the valve levers is produced by a contact parallel to 
the surfaces of pressure, reducing the wear and tear, and 
preserving the accuracy of the surfaces. The jaws of the 
excentric levers act directly on those of the valves, thereby | 
doing away with tumbler springs. The cut off varies from 
0 to 95 per cent of the stroke. The valves open and close 
quickly, but remain open, relatively speaking, a considerable 
time ; they are so placed that they can easily be gotat. The 
admission to the low-pressure cylinder is constant and 
actuated by cams. The fly-wheel is channelled for hemp ropes. 
The engine is built for a steam pressure of about 105 1b. on 
the square inch, and works very smoothly and well. The 
makers call it a 60-horse power engine, and it must be under- 
stood that this refers to the real not the nominal power. 
The nominal power of a a engine may be found 
roughly by the following rule. Divide twice the square of the 
diameter of the high-pressure piston by 11 and the result | 
is the nominal power. 

sure cylinder 25in. 
625 x2=1250, and 
yower of an engine with a 25in. high-pressure and a 52in. 

lowigideians cylinder. Applying this rule to the engine we 

illustrate, we have in round numbers a little over 11-horse 

power, and the engine must work up to about five times its 
nominal to give its real power. In fact, the average pressure 
in the small cylinder cannot be much less than 801b. to the 
square inch if the engine is to develope 60-horse power at the 
very slow speed of 70 revolutions per minute, and it is cer- 

tainly not working up to anything like 60-horse power in the 

Champ de Mars. - a | 


= 


in diameter, then 25°=625 and | 
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FARMING IN ZANZIBAR WITH FREED Stave Lapour. — Som 
actual experience of this has been had by the Universities Mission 
at Zanzibar during the last three years. The chief establishment 
is at Inbroein, four miles from the town itself, where they have 
about 150 acres of land under cultivation, a farm of considerable 
size for those parts, where it is all hand labour. Effective com- 
munication with the town has hitherto been a great difficulty, 
but has at length been established by means of bullock carts, for 
which a road had first to be made. These were constructed on 
the spot, the work of the carpenter’s and smith’s department of 
the industrial establishment at Kiungani. Great as has been the 
difficulty of starting all this, the difficulty of maintaining it 
seems even greater, as the bullocks are found to die in large 
numbers. As a last resource it has been determined to introduce 
into Zanzibar a traction engine of special construction, which 


| will be used as a locomotive, and also stationary, for driving a 


saw and turning a lathe. The sum required for this is!not less 
than £500, and it is earnestly to be hoped that many who see 
this will be induced to contribute towards it. No profit can ever 
be expected to accrue to any one from the work ; too many of 
the slaves are sick and broken down, and have to be maintained, 


| whilst others are too young to do much for their own living ; the 
| actual able-bodied are few in number. 


Further information may 
be obtained from the Rev. 8. Randolph, Dunnington, York, and 
subscriptions will be gladly received by the Rev. J. H. A. Hon- 


| blon, Peasemore Rectory, Newbury; the Hon. J. A. de Grey, 
23, Arlington-street, W.; Mr. S. P. Bucknill, 20, Whitehall- 
place, 8.W. Cheques to be crossed Messrs. Hoare and Co. 


' Tyler and Co.’s) as ordinary members, and o' 


| for the past half-year, together with the report thereon. 
Thus, for example, let the high-pres- | 


yo = 114, which is about the nominal | 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
mEN.—The fifty-first half-yearly meeting was held at the Cannon- 
street Hotel, on Saturday, the 6th inst., and was very numerously 
attended. The election of Messrs. W. Laidlaw Smith (of the 
Steam Tug Company) and Edmund Clayton - Messrs. Hayward 

Mr. George Hatch, 
of Henrietta-street, Covent Garden, as an honorary member, was 
taken as the first business of the evening. Afterwards the two 
auditors, Messrs. Ronald and Fielder, produced the Soeseenapont 

ese 
documents were of a gratifying character, and they indicated a 
steady rate of progression as respects the funds of the institution, 
and its number of members. The grand total of the former, 
comprising the “‘ ordinary,” ‘‘ superannuation,” and “‘ widow and 
orphan,” amounts now to £2477 2s, 8d., whilst the number of 
ordinary and honorary members equals 374. Both balance-sheet 
and report were unanimously received, without discussion, and 
when the chairman had expressed his own pleasure in witnessing the 
solid advancement of the society, Mr. Edwin Elliott proceeded to 
read a paper on a ‘New Form of Boiler for Steam Launches, 
Canal es, &c.” By aid of a model and diagrams the inventor 
made his plans clear to the meeting, and he also explained that 
the cat ap ante nae Canal Company had adopted them, practi- 
cally and successfully. A discussion, shared in by Messrs. R. 
Low, M. Jones, R. Vinicombe, J. Bragg, the chairman, and 
others, followed. The election of Mr. Anderson as junior 
auditor, and of Messrs. Saxton and Bragg as members of the 
committee, closed the proceedings. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ATHERTON'S PATENT TIRE FASTENING. 
Srr,—Circumstances have prevented my replying to Mr. 
Atherton’s last letter earlier, and I only ask now for a short space 
for this, my closing letter. Though he may have generated a 
considerable amount of heat in the method adopted to test his 
ing, the test did not take place under the same circumstances 
as that of applying a brake to a wheel. For, when the brake is 
applied to a wheel, the wheel is firmly locked, and then, if the 
centre have at all the power, it will move therein. In his test 
the tire revolved, and, therefore, there was not the tendency to 
“wrench ” it on the centre there would be when the brake is 
— 

inally, allow me to wish Mr. Atherton every success, and to 
assure him that it was from no desire to cavil that I addressed 
you on this subject, but had he seen facts respecting wheels 
which have come under my notice, he would not have thought the 
remarks I addressed to you in my first letter at all uncalled for ; 
nay, I firmly believe they would have been suggested to his own 
mind. Were I in his place, I would send out no wheels without 

the set screw. DI0GENES. 
July 9th. 





CRADDOCK AND THE STEAM ENGINE. 

Sm,—Permit me to ask the favour of publication of the follow- 
ing statement on the use of high-pressure and expansive steam 
engines, and my early connection with them. My long and per- 
sistent advocacy of views now universally admitted, and the 

neral adoption of the principles of designs and results of life- 
long labours which have enriched others but have brought me 
nothing, must be my excuse for once more asking you the favour 
of allowing me to address the engineering world. Some remarks 
found in the parliamentary report on designs of ships of war, dated 
April, 1872, in which is a paper, dated 1871, by Professor Rankine, 
% On Economy of Power in Compound Engines,” have recently been 
brought to my notice, in which the Professor states that until 
1849 or 1850 the cause of the comparative worthlessness of the 
expansive engine was not understood. This is incorrect and 
unjust, as the true cause was discovered by me in 1845; and my 
engines were constructed by me under its light, and with them 
the coal per horse-power per hour was reduced from 8 lb. to 
1018 Ib. 

Professor Rankine says that though Watt invented and used 
the steam jacket, it cannot;now be known whether he fully under- 
stood the nature of its action. Watt, however, has clearly stated 
that he devised and used the steam jacket to keep the atmosphere 
from cooling his cylinder, and the way he used it for nine years 
shows that, in his judgment, it had no other use. The Professor 
adds :—‘‘ Its real action was certainly not understood by Watt’s 
immediate successors, nor by any one until ‘Thermodynamics’ 
were applied to the subject about twenty-one years ago.” This 

in is incorrect. The key by which the value of the steam 
jacket for high-pressure expansive practice is understood, is found 
in the—until 1845—unknown compound action that in such prac- 
tice is produced on the interior of the cylinder and on the piston, 
by the cooling action of the expanding steam ucing those 
interior parts below the temperature of the saturated boiler steam, 
thus causing a portion of such steam to be condensed on entering 
the cylinder, the heat of such steam being imparted to the 
interior metal, and the water deposited upon the same metal. 
Then, on the communication with the boiler being closed and the 
steam expanding, such condensed steam again beens steam, 
and with the other steam goes to the condenser. Now su 
no heat lost but by this internal process, with the cylinder as hot 
to start as the boiler steam, and then the cooling action of the 
expanding steam to cause the condensation of only one grain of 
steam at each stroke, and we have, on a thousand strokes, nearly 
a thousand-fold the quantity of steam condensed on its entering 
from the boiler than at the second stroke, because the so con- 
densed steam, by reassuming the steam form at each stroke, takes 
its heat and water to the condenser at each stroke; and hence the 
loading of the cylinder with water, and the choking of the con- 
denser with steam, and hence the worthless expansive engine. 
This abstraction of heat increases with the increase of pressure 
and d of expansion, and it is much increased if the steam 
acts only in one cylinder, the direct communication with which 
alternates ween the boiler and condenser. It also is easy to 
see how the Cornish engines partially succeeded ; but I have years 
ago explained that, and I am here explaining what I have made, 
which is the modern direct-acting expansive engine. - 

In this cause, discovered by me, we have ie key to all the 
mystery that for so many years hung over the expansive engine. 
and, as neutralising means, three are equally obvious—which are, 
double or compound cylinders, superheating the steam, and the 

case made as mine is. The two first of these I used from 
1842, and to them my success was due up to 1845. Being misled 
by the indicator, I was induced to make a single-cylinder engine ; 
and here I found myself at fault, and by a great number of ex- 
periments and much study I found out the cause of my disap- 
pointment. From henceforth I had positive knowledge on this 
subject, and I saw the utility of the steam case as a neutralising 
means. To produce Watt’s steam jacket was easy, but it was 
unsuitable ; and the production of my steam case was a work of 
labour, thought, and money, as it had to be adapted to portable 
and universally applicable direct-acting engines. erefore I 
took time to well consider my steam case, and it was not till 
1850 that I matured it, and in 1852 I patented it—No. 51. In 
1853 I used all three of the above stated modes in the same engine, 
so that practically I knew the good points and the bad points of 
the steam case long before Professor Rankine, or any one else, 
pointed it out for the purpose. 

The}Professor next refers to my book of lectures and appendix 
with ten large sheets of drawings and six pages of tables. It was 
then admitted that if I could produce such economy in coal as 
indicated in those tables £20,000,000 annual gain would certainly 
follow as the consequence, but the steam engine was then sup- 
posed to have attained perfection. ‘The following are substan- 
tially Professor Rankine’s comments :—Craddock’s book, 
published in 1847, contains description and drawings of compound 
engines, adapted to marine, locomotive, and other purposes, 

tented by him from 1840 to 1846, which as there described are 
mere acting. The high and low-pressure cylinders are placed 
side by side, but are not parallel, but make a small angle in order 
to pass the centres. The two piston rods are connected with one 
crank, therefore upon the shaft and its bearings they exerta 
straining action nearly as ey asif parallel. Craddock’s compound 
engine, as shown in the k, is further defective by having no 
steam jacket. It is true that in a steamer fitted with Craddock’s 
engines in 1858 the straining actions of the pistons were opposite 
to each other, and the cylinders were jacketted, but this was 
after the time at which the principles in the construction of com- 

and marine engines had been brought into practical use by 
Randolph, Elder, and Co.* 

The injustice of Professor Rankine’s criticism is seen by looking 
into the very book he comments upon, as it is there seen that he 
was blind in regard to the parallel engine there shown in draw- 
ing No. 7, with the cranks as he describes Randolph, Elder, and 
Co.’s. But let any im ial person look either into that book or 
the specification drawings of 1846, and he cannot fail to see that 


on moving the one crank, as seen in drawing No. 2 and Fig. 1, 
opposite the other crank, and incline one engine to the one side 
of the crank shaft at an angle of 45 deg., and incline the other 


engine to the other side of the crank shaft at the same angle, 


* The for the engine referred to, as of 1858, were supplied by 
me in 1856, but the reader will find the engine in question had been made 
ty me and in public use fram 1846. 








he has with that engine the same results as he saw so important 


when ascribing them to those who adopted them. In these two 
engines, the only difference for such purposes being that with 
the angular arrang t both cc ting rods of the same 
engine couple to the same crank, but with the parallel one con- 
necting rod of each engine couples on to each of the two cranks ; 
and in the case in question, where two engines were used, the 
angular is the best, but the parallel arrangement effects this 
object with the one engine, as is seen in drawing No. 5 in the 
specification or No. 7 in the book. 

The starting of Randolph and Elder is their patent of 1853, 
No. 177, and what they did under it, according to Professor 
Rankine, is to take two of my parallel engines and incline and 
fix them as above; ‘‘and the power is transmitted through the 
connecting rods to two cranks, which are fixed in opposite direc- 
tions, so that when the one piston is pushing downwards, the 
other is pulling upwards.” The quoted words are found at pase 
17 of = ndix to the book referred to by Rankine ; and are 
there used |by me in 1847 to describe the action of this parallel 
engine ; and the words by substituting engine for piston are quite 
correct for the angular arrangement when fixed as above ; the 
engines also both show two connecting rods on to each crank pin, 
as seen in Drawing No. 2, Fig. 1, whether parallel or angular 
arrangements are used. 

As the Professor indicates, the cylinders of the angular engine 
are as near the parallel as the engine will properly pass the 
centres. But at page 2 of the specification are these words :— 
‘* The cylinders are set at such an angle in respect of one another 
as that two lines drawn through the centres of the cylinders 
respectively shall meet in the centre of the main shaft on which 
the crank is fixed.” On attending to this practical condition any 
greater angle than that shown can be given to the cylinders in 
respect of each other. At pages 16 and 18 it is said the engines 
being placed in any position, either with or without being com- 
bined with the other parts of the invention, in no way affects the 
claim tothem. At page 16 it is said the cylinders may be cast 
together or separate. 

The following are the dates and numbers of all my patents :— 
1840, No, 1843; 1846. No. 11473; 1852, No. 51; 1854, No, 1922; 
1857, No. 931; and 1857, No. 1162. The Mechanics’ Magazine of 
March 11th, 1843, page 182, should be seen between 1840 and 1846, 
as it has much to do with my just claim. 

The Professor refers to Samuel’s and Nicholson’s patent 1856, 
No. 801. In connection with this'see Mechanics’ Magazine, March 
llth, 1843, page 182; 1848, page 241; Mining Journal, 1848, pages 
126 and 162; where it is clearly seen that to me belongs the 
origin of this mode, and in my patents from 1852, its perfection. 
Samuel's first appeared in the Mechanics’ Magazine, November 
28rd, 1850, page 401. Normand, of Havre, and Davison are 
referred to as heaters of the piston; their patent is after 1869, but 
I have not its exact date. See in connection with it my specifi- 
cation of 1857, No. 931, and this is found in drawing No. 1 and 
Figs. 1, 2, and 3. McNaught is also referred to, but as his 
relates to placing a second cylinder to beam engines, by which 
the economy of my engines was sought to be obtained, as my 
invention was continually criticised in all the practical scientific 
periodicals in England and Scotland from 1842 to 1858. 

With reference to the simple use of two cylinders, of super- 
heating steam, and the use of the steam jacket, of which Horn- 
blower used the first with the beam, Haycraft used the second, 
as Sterling used hot air, and Watt and Woolf used the last, and 
Woolf proposed filling the jacket with boiled oil or melted metal. 
I may observe that these and other like cases have been 
against me, and every other man that ever made a great inven- 
tion and had property therein—but these are irrelevant— have as 
sem justice, and are as applicable to the man that builds a 

couse. 

It is not possible to prevail upon men, even those who could 
do it, to place themselves back near forty years, and realise to 
their minds the practice and views of those days; else they 
would know that not only did direct-acting double cylinder 
engines have no existence until I prodw m, but that as 
expansive, condensing, short, and quick-stroked engines it was 
said I showed my want of practical experience in even proposi: 
their use for suc! ee. But after I had accomplished wi 
them that for which I produced them, and their practical worth 
was proved by ten years’ every-day use, then the appropriators 
began to obtain their patents as the Patent-office testifies. 

Those engines were produced by me to practically carry out my 
invention by diminishing as much as ag the strain upon the 
various parts of the engine produced by high-pressure expanding 
steam, equalising the motion so uced, diminishing the cool- 
ing of the interior of the cylinder by the expanding steam, 
rendering one of such engines capable of carrying the crank over 
the centres so as to replace the single cylinder engines at as little 
extra cost as possible ; and for factory compound engines with one 
crank the angular engine was invented, which with the parallel 
arrangement, as before explained, meets all cases ; and with my 
connecting rod, steam case, and valves, render this branch of the 
invention complete. The boiler and condenser were quite as 
complete, when all was taken from me, and the reward and 
credit have been given to others. 

Of parallel engines, the following shows how many, and of 
what power, ont at what date, I made them. From 1846 to 
1849 I made two 40-horse and two 20-horse engines ; from 1850 to 
1856 I made two more 40-horse engines and a 226-horse engine. 
All these engines were of the parallel pattern, with their cranks 
at opposites; and those made after 1850, all of them had my 
steam case. I have put the last at 226-horse, as it had the same 
piston area as the 1858 engine, though the 1858 had only a 30in. 
stroke, but the one made by me had a 48in. stroke, and the crank 
shaft forging was near five tons when delivered from the fo 
and the one 24in. crank was cut out of the solid metal. 
these engines, and the one seen in the Mechanics’ Magazine, 
March 11th, 1843, which was made in 1842, and several others, 
with their boilers, condensers, and all details, were made, erected, 
and set to work by me, as I was obliged to be my own manu- 
facturing engineer, as the disbelief in the utility of the invention 
determined others to decline doing it. Here, with an invention of 
such comprehensive and difficult kind, I stand quite alone amon, 
inventors, as by me the invention is e and worked out in a 
its practical detail, and by eighteen years’ work and public use its 
value is established. 

In a leading article of THe Enorvegr, April 12th, 1861, 

e 236, is found what follows :—‘*‘ When we come to look upon 
. Craddock as an ardent advocate and practical introducer of 
thy. That 
time to 





the engine in question, he claims our respect and sym 
he struggled hard, applying all his fortune, faculties, 
the work he had en, is most true. He a; to our 
sympathies, the more so because he has lost ev ig in the 
world except his good name. He is, indeed, a martyr to a cause 
the truth and grandeur of which is only just being ly 
acknowledged, and the most, perhaps, that those who have 
learned to profit by his labours will accord to him is the empty 
credit of having ventilated the subject of the economical use of 
steam. Every week brings forth a list of untenable patents for 
contrivances which are in some way accessory to the reformed 
ractice, and which, whatever their value, raddock used 
ong ago. There are details employed by several engineerin 
firms during the last five or six years the use of which is secu 
by Mr. Craddock’s patents, the royalties on which we have to 
thank our clumsy and costly legal system, he cannot recover.” 
Only one thing renders such things possible for men to do 
acainst man, which is the very small number of persons that so 
benefit mankind. . CRADDOCK, 
35, Great Western Terrace. 





LOCKING NUTS. 


Srr,—In Toe Encrvneer of 28th June, 464, you have 


illustrated and described a locking plate, aad to be invented by 





Mr. James Finney. In Mr, Burgh’s “ Practical Treatise on 
Modern Screw Propulsion,” published in 1869, I also find an 
illustration on page 227 of Messrs Penn’s method for securing the 
heads of screw propeller flange studs. 

As Mr. Finney’s and Messrs. Penn's locking plates appear to 
my inexperienced eye to be identical in principle, I should be 
greatly obliged if Mr, Finney will point out wherein consists the 
difference. A Srupent, 

July 3rd. 





THE INFLECTION OR DIFFRACTION OF LIGHT, AND 
NEWTON'S OPTICS. 


Srr,—You have already inserted a number of letters of mine on 
one of the difficulties involved in transit observations, a subject, 
by the way, not yet at an end ; for it would seem that the conclu- 
sions of the Astronomer Royal do not coincide with those of his 
late chief assistant, Mr. Stone, the present director of the Cape 
Observatory. But this subject, I almost grieve to say, is not only 
not ended, but searcely begun, if we look to the ends of it. I have 
tried to point out that the puzzle of the ‘drop ” in a transit is not 
an isolated phenomenon, but a phase of a very general one; and 
that it opens out the way to a new chapter in optical science, and 
one of very great interest practically and theoretically. I cannot 
of course trouble you even with an outline of this, but there area 
few thoughts in Newton’s ‘Third Book of Opticks,” or rather in 
the commencement of it, which, in connection with this subject, 
possess no small interest, and, I cannot but think, an excep- 
tional interest. 

The inflection of light was first observed by an Italian philoso- 

her, Grimaldus,* and from his book on the mot it was that 

ewton took the hint, and afterwards made his careful experiments. 
Newton termed it “inflection” or “‘ deflection ” of light, but the 
more correct and scientific term now is “ diffraction.” ‘ And 
what,” some may perchance ask, “‘is inflection of light ?” 

If the reader will turn to page 275 of the present volume of 
Tue Engineer he will find a diagram which explains what is 
meant by the term. A ray of light from a star point as ata, 
striking the edge of any object 4, would obviously, if not in 
any-way interrupted in its course, strike the eye of an observer 
at d, a, d, being a right line. But, according to Grimaldi, it does 
not do this, but it is bent, or inflected, or deflected by the object 
at b, and follows the course of the dotted line, and the observer 
sees the star point at d'. Newton thought that the object bent 
the ray out of its true and straight course, but it is now thought 
by Mr. Stokes, the Secretary of the Royal Society, and other 
eminent observers, who have paid special attention to this 
phenomenon, that the ray is not bent but broken ; so that they 
prefer the term ‘‘ diffraction” of light, i.e., the ray is broken by 
the edge of the object against which it strikes, or near which it 
comes. This may seem at first sight a very small matter, but it 
involves, as will be seen, most important consequences. First, 
as to how far, if at all, diffraction influences the drop phenomenon 
in the observation of a transit; and, secondly, how far it was 
that Newton was either helped or hindered in the completion of 
his great work on ‘‘ Optics,” by his way of looking at and by his 
definition of inflection. 

Newton wrote, as is so well known, two books on optics, and 
commenced a third, with some observations, eleven in number, 
on this very inflection problem. ‘These are to be seen in Newton's 
“Third Book of Opticks,” third edition, 1721, and entitled ‘ Obser- 
vations concerning the Inflections of the Rays of Light, and the 
Colours made thereby.” The first observation in it, and which 
begins Part I., is—I give Newton’s own words :—‘ I made in a 

iece of lead a small hole with a pin, whose breadth was yin. 

hrough this hole I let into my darkened chamber a beam of the 
sun’s light, and found that the shadows of hairs, pins, and such 
like slender substances, placed in this beam of light were con- 
siderably broader than they ought to be if the rays of light 
on by these bodies in right lines. The hair of a man’s 
ead, whose breadth was but ytzin., being held in this light, at 
a distance of about 12ft. from the hole, did cast a shadow, which 
at the distance of 4in. from the hair, was A;in. broad, and at the 
distance of 2ft. from the hair, was about ,kin. broad, i.c., ten 
times broader than the hair, and at the distance of 10ft. was din. 
broad, i.¢., thirty-five times broader.” He illustrates these various 
facts by a diagram. 

These observations, of which the above is the first, are eleven 
in number, and are most curious and instructive, and their 
object is to show that the fringed or graduated shading 
is the result of inflection, the rays of light being bent or 
broken consequent on the near presence of the hair, or 
pin, or other body. The breadth of the whole shadow 
on the ecreen being also consequent on this inflection or 
deflection. ‘Do not bodies,” he says, in a query, “act upon 
light at a distance, and by their action bend its rays, and is not this 
action, ceteris paribus, strongest at the least distance?” So that 
the breadth of these shadows, as cast by narrow bodies, from 
and by centres of light, are by Newton thought to be caused by 
the power of inflection, or—as the term now is—diffraction. It 
is most curious to note here, for Newton missed it entirely, that 
the hair with which he experimented was just about one-seventh 
of the size of the hole through which the light entered, and that, 
consequently, the breadth of theshadow thrown must, minus inflec- 
tion, havebeen in proportion broader than the object throwing such 
shadow. The student should here construct a diagram showing 
this. He will note some strange results, and more than one item 
to puzzle him. 

Much more might be added here; but to come to the most 

ar item is problem. Newton, clear and penetrating, 
was not himself quite satisfied with this his own explonation 3 80 
far from it, indeed, that he threw the matter altogether aside, 
declaring that other matters prevented him following it up, and 
that he must needs leave it to others to work out in the future. 
Consequently, he did but commence his “Third Book” with 
eleven “‘ observations” and thirty-one ‘‘ queries,” and ended it 
by a number of notes and thoughts on the cause of gravity, and 
on its mode of action. This ‘Third Book” of his has yet, therefore, 
to be written. Why did Newton thus fail to go on with his work, 
and why did his very first trial after a result fail? There can, as 
I venture to think, be no doubt of the cause of this; he worked 
out his experiments on too small a scale, and thus failed to see 
the import of size and dimensions in the source of light as it came 
into his darkened chamber. In other words, he failed to note 
that not only is the whole mass of a candle-flame or the sun effective 
in the casting of shadows from objects, but that the top and bottom 
of such flame or light is effective, and must needs be taken into 


account, 

I do not venture, Sir, to lengthen this letter, though there are 
two other e iments of Newton’s which are most suggestive. I 
would now only add that I hope to have shown that “ diffrac- 
tion,” if it can be said to be more than a name for an imperfectly 
understood ee, has nothing whatever to do with the 
“drop” difficulty in transit work; and that there is much more 
to be found out here none can doubt, and in helping to work out 
Newton’s unfinished book there is at the least the beginnings of a 
new chapter in optical science, C, Bruce ALLEN. 

London, July &th. 





* Physico-Mathesis de Lumine Coloribus et Iride. Francisco Maria 

ri us. Societatis Jesu. (Opus Posthumum.) Bonomm. mpcLxx. 
—is the full title of this very curious book, of which a copy without 
a cover—and it is worth a good one—is in the British Museum Library. 
It is a most ingenious performance, and, in relation to Newton's labours, 
has very great interest many ways, for out of it he got all he knew of 
inflection, and, strangely enough, discovered the mistake of the author of 
it, but without himself knowing where it existed. I would just venture 
to add t the curious observations of Grimaldus’s on inflection— 
diffractio luminis is the term for it he uses—are well worth reprinting at 
length, as is also Newton's “,Third Book.” . 
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RAILWAY MATTERS. 


THE number of passengers booked at the Tay Bridge Station 
during the month of June was 21,631, _ 

Tus week the directors of the London and North-Western 
Railway met at Merthyr to make arrang for the cc tion 
of their line with the Brecon, and thence into the Great Western 
at Merthyr Tydfil. Considerable changes may be expected, and 
it is their intention to have a direct line of their own from Here- 
ford to Abergavenny. 

Tue Dominion of Canada Government invite proposals for the 
construction and working of the Canadian Pacifie Railway. This 
will extend from the Province of Ontario to the shores of the 
Pacific Ocean, a distance of about 2000 miles. All information 
may be obtained from the Engineer-in-Chief, at the Canadian 
Government Offices, Queen Victoria-street, City. 

Ar the Amherstburg Station of the Canada Southern Railway 
a practical use of the telephone is being made. A telephone wire 
is laid under the Detroit river, from the upper slip on the Canada 
side to the Stony Island slip, for greater convenience in com- 
municating orders for the movement of the ferry barges which 
are now used, towed by tugs, to transport laden cars, pending the 
repairs of their large steamer ‘l'ransfer. 

In 1868, when M. Staempfli was President of the Swiss Re- 
public, he proposed that the Government of Switzerland should 
purchase the whole of the railways in that country. In a 
pamphlet recently brought out, he has revived and renewed the 
project, and a few days ago he followed up this step by giving 
notice of a motion in favour of the purchase, of the Swiss rail- 
ways by the State, in the Swiss National Council. M. Staempfli 
has many warm supporters, and his proposal seems, says 
Herapath, likely to be accepted, 

A TELEGRAM from Wellington, New Zealand, dated the 6th 
inst, says :—‘ Sir George Grey has had « most satisfactory inter- 
view with the Maori chief Rewi at Waitara, Another meeting is 
arranged for September with Rewi and the native king jolly 
to arrange for the completion of the Government system of rail- 
roads through the North Island. It is believed that no difficulties 
will arise in making necessary arrangements, and that the natives 
will probably give land for purchase.” 

HIGH passenger rates do not seem to be the rule in India, The 
chairman of the East Indian Railway, at the meeting of the 
shareholders, last week, said :—‘‘I do not know whether our 
rates are higher than they ought to be, but to carry a passenger 
eight miles for 3d. cannot inflict a very great burden upon him. 
The Southern of India Railway, I am told, however, carry 

yasséngers at two-thirds of our rates, and their traffic is increasing. 
f that be the case, it certainly behoves us to see how far the 
principle of lower fares can be applied with success upon our 
system,” 

Tue largest plough in the world, singularly enough, is one just 
built, not for a large farmer, but for a railway company. ‘The 
Chicago, Milwaukee and St. Paul Company have ordered it to 
use in ditching for railway construction in lowa, and it is to be 
drawn neither by horse, ox, nor mule, but by a locomotive. ‘The 
dimensions of this steam pulled ditcher are given as follows : The 
share weighs 3821lb., the mould board 4801b., the beam 900 lb., 
the coulter and clasp 180 ]b,, the clevis 60 lb., the standard 134 lb, 
The sizes of the principal parts are : beamwood 164ft. lon 
wide and 17in. thick : land slide 9ft, x 5 x 2in., stand 
x 7 x lhin., mould board 8ft. by 26in., share 5}ft. by 12in. 
will cut a furrow 37in. wide. 

Great satisfaction has been caused at Newport and Pontypridd 
by the passing of the Pontypridd, Caerphilly, and Newport 
Railway Bill. During the discussion of the clauses of this bill 
it has been arranged that there shall be a mutual exchange of 
running powers, the Rhymney Railway Company to have running 

»owers from the junction of the two lines at Caerphilly to the 
Setion with the Taff Vale Railway at Pontypridd, and the 
new company to have running powers from the same point at 
Caerphilly to Cardiff. This will completely revolutionise the 
passenger traffic, which, by a little arrangement, can be diverted 
to Dowlais, or to Cardiff from Pont pridd and the Rhondda, and 
give facilities to the Pontypridd district which will place it in 
advance of any other town in the district, 

Tue directors of the North British Railway are evidently 
determined to succeed in their endeavours to increase the hours of 
work at their Cowlairs Locomotive Works from 51 to 54 per week, 
Nine hundred of their workmen, who have been on strike for 
upwards of ten weeks against this change, sent a memorial to 
the board a few days ago, offering to submit to a reduction of 
wages in place of the increase of hours; and the only reply they 
have received is that the company have no need at present for 
the services of additional men at their locomotive works, The 
men have accordingly resolved to continue the strike, which, to 
all appearance, will be prolonged in its duration, asthe workmen 
are being liberally supported by the different iron trade’s societies 
throughout the country, Were the railway company ultimately 
successful in establishing the longer hours, there is no doubt that 
other employers would speedily follow the example. 

In discussing the recent half-yearly report of the Great 
Indian Peninsular Railway, Colonel Jas. Holland said :— 
In the corresponding half of last year the proportion of 
English to native fuel used was 84 per cent. of English to 16 per 
cent. of native coal. Last half-year the proportion was 68 per 
cent of English to 32 per cent. of native, so that we are coming 
to use native coal more considerably. I only wish I could say 
that the native fuel was as good as the English. It is, however, 
excepting that from Bengal, very inferior, but that, though good, 
is as dear as coal from England. It would anyone accus- 
tomed to English coal tosee with whatrubbish from Wararo we work 
our line. It produces a vast quantity of sparks, and a consider- 
able portion of the compensation paid for e to goods has 
been owing to burning inferior coal. We find with the new and 
powerful a now day by day coming upon the line that they 
= a and blow less; the sparks are consequently fewer. 

We may now be said to be using about one-third native coal; 
last year we used about 10,000 tons of native, this half-year we 
shall probably use about 30,000 tons.” 

THE Belgian Grand Central Railway Company, in their annual 
report for 1877, publishes some statistical tables showing, for the 
a from 1865 to the end of 1876, the number of rails remov 

rom the track, of those deteriorated but not removed from the 
track, removed and deteriorated, the number of remaining in the 
track uninjured, both of iron and steel. From these tables it 
appears that all the iron rails used before 1873 are of bad quality, 
except those laid in 1867, 1869, and 1870; these latter are 
hammered rails, Of the rails laid since 1873, the quantity re- 
moved is insignificant ; this is because for the past few years the 
management of the Grand Central makes sure of the quality of 
the rails, and purchases only of works which offer sufficient 
guarantees under this head. The quantity of rails in the track 
on the last of January, 1878, was 37,000 tons of iron, and 3385 
tons of steel rails, and to maintain this track since 1865 has 
required 55,000 tons of iron, and 3388 tons of steel rails. ‘Thus 
already 18,000 tons of iron rails have been renewed, and only 
three tons of steel. ‘The greater part of the iron rails renewed are 
of those delivered in the years 1865, 1866, 1868, and 1871, which 
have been the worst, for of the 18,000 tons of iron rails removed, 
12,600 were of the rails laid during these years. There have 
been broken 97 rails in all—94 of iron and three of steel. Com- 
paring these figures with the whole number of rails of each kind 
in the tracks, we find that 0°04 per cent. of the total number of 
iron rails have been broken, and 0°02 per cent. of the total number 
of steel rails—that is, the number broken is in the proportion of 
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one steel to two iron rails ; and 68°04 per cent. of 
have been at the fish-bolt holes.. 


NOTES AND MEMORANDA. 


Captain Movucuez has been appointed Director of the Paris 
Observatory. A sub-director has also been appointed, but 
contradictory reports have reaehed us as to who has been selected, 

THE following is given as one of the processes for obtaining 
black finish for brass :—‘t Make a strong solution of nitrate of 
silver in one dish and of nitrate of copper in another. Mix the 
two together and plunge the brass into it. Remove and heat the 
brass evenly until the required degree of dead blackness is 
obtained.” 

HELI0GRAPHY is the name applied to a new process of printing 
photographs in permanent ink, or a method of producing photo- 
graphs in the printing press from gelatine surfaces, with suitable 
negatives, It is said to yield results scarcely surpassed by any 
method of pho’ phic printing. It is being employed by 
Mr. J. Carbutt, Philadelphia, » is believed to be applicable 
to all subjects that come within the range of photography. 


Aw electric alarm has been recently designed which may be 
affixed to an ordinary clock. It is so arranged that when the 
hour-hand of the clock touches a button, an electric circuit is 
completed ; the minute-hand passes over the button without 
effect. There is a series of holes for the different hours, into any 
one of which the button can be pushed, according to the time at 
which the alarm is desired. ‘The completion of the electric 
circuit may ring a bell, or souad any other alarm, 


‘THE number of miles of streets which now contain mains con- 
stantly charged and upon which hydrants for fire purposes could 
at once be fixed, in each district of the Metropolis, is as follows :— 
Kent, 80 miles; New River, 197; East London, 85; Southwark 
and Vauxhall, 1125; West Middlesex, 70 ; Grand Junction, 414; 
Lambeth, 70; Chelsea, 56, making a total length of 712 miles, 
the water companies are ready to affix hydrants thereon when 
required by the authorities. The total number of hydrants 
erected is at present 4624, of which 2826 are for private purposes, 
544 for street watering, 779 for public use, and 475 in Government 
establishments. 

‘THE position in the physical section of the French Academy of 
Sciences, rendered vacant by the death of Becquerel, in January 
last, has been filled by the election of M. A. Cornu. The 
recipient of this honour is best known by his investigations into 
such fundamenta as the density of the earth and the velocity of 
light. Among his other researches of more recent date we might 
mention those ‘‘On the Experimental Determination of the 
Principal Elements in an Optical System,” and “On the Optical 
Polarisation due to the Reflection on the Surface of Transparent 
Bodies.” M. de Boisbaudran has been elected a Corre- 
sponding Member in place of the late M. Malaguti. 


At the Paris féte of June 30th, the part played by electricity 
was smaller than anticipated. e number of electric lamps was 
large, but the effect not, Nature thinks, particularly good. The 
Jablokhoff candles, although superior to gas lamps, were not 
sufficient to overcome all the mass of light which surrounded 
them. A large number of Bunsen elements had been put into 
requisition, but the regulators were wanting in regularity, and 
much of the effect was consequently lost. Competent persons 
say that the result would not have been so poor if previous 
successes had not raised too ambitious expectations in the public 
and too much confidence in the operator. 

A LARGE number of foreign men of science have promised to be 
present at the Dublin meeting of the British Association. Visits 
to almost every place of interest within easy distance of the city 
will be arranged for, and the usually vexing questions of locomo- 
tion and commissariaf carefully attended to. A report from 
Professors M‘Nab and Macalister, editors of the ‘‘ Guide Book,” 
shows that the little volume will be a most interesting one, It 
will consist of sixteen parts, embracing every subject of scientific 
interest, and will have the following maps :—The Gin. map of the 
city of Dublin, the ten mile. to the inch map of the province of 
Leinster, and a geologically coloured map of the country, on a 

e of din. to the mile. The maps are iad nmened under 
the direction of Major Wilkinson, chief of the Ordnance Survey 
in Ireland. 

Capratn O’CALLAGHAN, of the ship Yorkshire, which arrived 
at the port of Melbourne, from London, on the 27th April, reports 
that when in lat. 30 deg. 20min. S., long. 19deg. 30min. W., about 
the meridian of Tristan D’Acunha, a heavy thunderstorm was 
experienced, with a perfect deluge of rain. The lightning was 
seen all round the ship in various shapes. What appeared to be 
large drops of liquid tire were seen falling down by the foremast 
and infront of the foresail among the sailors who were on the 
forecastle taking in the studding sail, but none of the men were 
hurt. After the storm Captain O’Callaghan went aloft, and upon 
examination found that the edge of the iron band round the 
royal-yard, to which the chain halyards were secured, had been 
completely fused, while the ends of the iron jackstay along the 

ard, to which the sail is secured, were also fused, and a groove 
ad been cut along the iron as if it had been done with a gouge. 
The top and ends of the yard were blackened, while underneath 
the yard there was a deposit of a yellow substance like sulphur. 

THe advantages of alphabetic writing are nowhere more 
conspicuously shown that in a large printing office. The com- 
positor stands within easy reach of every character of which he 
may have need, and a boy can learn the position of each in the 
case in a few hours, It is quite another matter where each word 
has a distinot character, asin Chinaand Japan. A correspondent 
describing the office of a Japanese paper, says that a full fount of 
Japanese type comprises 50,000 characters, of which are in 
constant use, and for 2000 more there are frequent calls. The 
type is disposed about the composing room on racks, like those in 
a reading room, and the compositors wander up and down the 
aisles setting type and taking exercise at once. With so many 
characters it is no wonder that Japanese proof-readers have to be 
men of intelligence and high scholarship. The impossibility of 
telegraphing single character words has kept this great instrument 
of civilisation in foreign hands, and made it practically useless 
for the natives of China and Japan. ‘To these, says the Scientific 
American, the telephone is an especial blessing, which they are 
not slow to appreciate. 

In a recent letter to the Bulletin of the Iron and Steel Association, 
by Prof. J. P. Kimball of the Lehigh University, Bethleliem, 
Pa., he states that he has just made some successful experiments 
at the Pittsford Furnace, Vermont, in smelting a magnetic iron 
ore—Chateaugay—from the Adirondacks, without any flux what- 
ever; the ore proving, as it synthetically appeared, a self-fluxing 
ore. The earthy matter consisted of feld-spar, quartz, and 
chlorite, in such proportions as to form a sufficiently acid cinder, 
between a singolo-silicate and a bi-silicate. ‘The furnace never 
worked so uniformly, and it made about double the quantity of 
foundry iron that it ever made 
it will make remains to be 
height, for a large burden. 
and 2, was from 11 to 12 tons in twenty-four hours. 
contains only ‘004 phosphorus ; no sulphur. 
ably tough and soft. The furnace is still running, having blown 
in on the 2nd of May. This is the first time in America that 
any magnetic ore has been recognised as self fluxing, or at least 
used as such. In Sweden several well-known magnetites, the so- 
called engaendes—going alone—as those of Dannemora, are 
smelted in the same way. It may be mentioned that an attempt 
to smelt the above ore in the usual way—raw, and with 25 per 
cent. of limestone—resulted last year, in the hands of the owner, 
in chilling the furnace. The owner, Mr. Pritchard, has since 
died. It may be further stated that the ore was roasted in heaps, 
merely to render it more porous. Prof. Kimball believes that 
the iron made will rank with the Swedish steel-irona from similar 
. ores. 
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MISCELLANEA. 


THE Rothesay Waterworks have now been transferred to the 
town. 

THE Ferry-boat Dock Committee of the Hull Town Coungil 
met on the 5th inst., and decided to withdraw the Docks Bill. 

Mr. Samvuet Spencer, Assoc. Inst. C.E., for many years 
London manager of the Horsley Company, Limited, has joined 
the firm of Spencer and Co., 97, Cannon-street. 

Messrs, T’, C. CLARKE and Co., of the Shakespeare Foundry, 
Pe prcrmeciee mein are defraying the expenses of a certain number 
of their workpeople to the Paris Exhibition. 

THE official who had charge of the lift in the Grand Hotel, 
Paris, when, a few months since, its failure caused the death of 
three people, has been found “partly responsible” for the 
accident, inasmuch as a flaw existed in the framework of the lift, 
which it was his duty to test at intervals. Herts condemned to a 
month’s imprisonment and a small fine. At the same time the 
owners of the hotel are held civilly liable for damages. 

A NUMEROUS tation from Plymouth had an interview on 
Friday last with Lord Sandon, at the Board of Trade, to ask the 
Government to erect a telegraph station at the new Eddystone 
Lighthouse. Lord Sandon said he should be. quite ready to 
consider an application from Plymouth to lay the wire to the 
lighthouse, provided that the men put there, and the signalling, 
were completely under the control of the Trinity House, but he 
could not promise anything in the matter. 

To meet the growing requirements of the port, the trustees 
have, by the Swansea Harbour Act, 1874, obtained powers to 
construct a new dock of 29} acres water area, and for this pur- 
pose are inviting applications for 44 per cent.. debentures, The 
docks will be immediately adjoining the mineral termini of the 
Great Western and Midland Railwa ys, and communicating with 
the London and North-Western Railway by means of the existing 
railway system of the port. ‘The por ree | cost, inclusive of pier 
and railway extension, is £392,400. 

WE have received from Mr. W. Abbot, of Tokenhouse-yard, a 
copy of the third edition of his ‘ Submarine Telegraph Map of 
the World.” The whole of the cables existing at the end of 1876 
are here shown at a glance, and in a tabular form are given the 
names of the telegraph stations, their distances from the London 
General Post-office, and the time occupied in the transmission of 
messages to the respective places. The map, which is published 
by Messrs. Bates, Hendy, and Co., is ona large scale, and is 
useful to all interested in telegraphy. 

Art an adjourned inquest held at Barrow this week on the body 
of two miners who were killed by explosions of dynamite in Yar!- 
side mines a few days ago, Major Ford, her Majesty’s Inspector 
of Explosives, gave his opinion as to the cause of the explosions, 
He demonstrated with a dynamite cartridge~in a tumbler of 
water, and showed the jury how the sand sank to the bottom, 
while the nitro-glycerine floated on the top, ~ This latter com- 
ponent, unless care was taken in blasting operations, would find 
its way through the cracks or fissures in the limestone rock, and 
whenever it came in contact with heat an explosion was the 
result. He pointed out to the miners the necessity of great care 
in the use of dynamite, and suggested that cartridges should be 
charged in a waterproof bag. 

THE opening of Messrs. Lopes and Co.’s graving dock at Cadiz 
is of considerable importance at that port, where the want of 
something of the sort has long been felt, and will put a stop in a 
great measure to the abuses that have hitherto always occurred 
in the event of vessels having to repair there.. The dry dock is 
500ft. in length, 62ft. wide, and 26ft. wide at entrance. Con- 
tiguous are wharves, where ships may lie afloat in 19ft. of water 
at low water; the bottom is soft mud. There is a patent slip 
situated in the creek of the Trocadero, suitable for ships 136ft. in 
length, 10ft. Gin. draught aft, and 7ft. 5in forward ; the incline 
of the clip being 24 per cent. There are also workshops, with an 
efficient and experienced staff for undertaking all kinds of repairs 
to wooden and iron vessels, and also to engines and boilers of 
steamers. The dock is situated at Puntales, in the inner part of 
the bay, and is now, although not officially, open to the public. 

Tue Euryalus, 16, corvette, cased with wood—one of the 
Boadicea class—Capt. John D’Arcy, made a measured-mile trial 
of her engines in Stokes Bay, on Friday, before proceeding to 
the East India station, The results of the trial were very satis- 
factory, but, when contrasted with the results of the previous 
trial at Sheerness, not a little curious. The engines, which are 
by Messrs, Easton and Anderson, were, in accordance with the 
new regulations, tested at full power, two-thirds power, and 
one-third power, four runs being made at the first and two 
runs at the other powers. The steam in the boilers was 
maintained throughout at a uniform pressure of 751b. to the 
square inch. During the full-power trial the vacuum in the 
forward and after condensers was 25}in. and 26in., the revolu- 
tions per minute 71°48, the mean pressures in the cylinders 34°87 
—high—and 10°98 Ib.—low—and the total power developed 
5111°67, or 188 horses below the contract power, the mean speed 
realised being 14715 knots per hour. The two-thirds runs gave 
62 revolutions, 3457'15-horse power, and a speed of 13 knots ; and 
the one-third runs gave 494 revolutions, 1800°24-horse power, and 
a speed of 10°8 knots. The singular circumstance is that at the 
trial at Sheerness, during which, with 71°6 revolutions, the engines 
developed 5269°79 horses, which is slightly above the contract, the 
ship only realised a speed of 14'444 knots, the draught being also 
an inch less than on Friday. As the Euryalus is sheathed with 
zinc, the condition of her bottom is insufficient to account for the 
difference in her performances. The boilers primed a little at 
times, but a full supply of steam was maintained throughout the 
trial, which was conducted by Mr. Icely. 


In accordance with instructions from the Salford Corporation, 
Mr. J. F. Bateman has recently reported to that body respecting 
the best means of preventing damage from fleods in the river 
Trwell. In a report furnished to the Corporation of Manchester 
in October, 1868, Mr. Bateman suggested the formation of a 
tunnel from the river at the Crescent to near Regent-road Bridge, 
together with improvements in the existing course of the river, 
and certain alterations at Throstle Nest, the total cost being esti- 
mated at £140,000. Having now carefully gone through the 
whole of the calculations which were made for the purpose of 
»revious reports, and having considered them in connection with 
further information supplied by the Salford borough engineer, 
Mr. Bateman is of opinion that the only alteration which it is 
necessary or desirable to make in his scheme of 1868 is that the 
river should never be allowed to rise quite so high at Broughton 
Bridge as he previously supposed it might do with safety. e is 
not aware of any change of circumstances which would now pre- 
vent the carrying out of the scheme mentioned, the only altera- 
tions that would be required in order to keep down the river at 
Broughton Bridge being the arrangement of the works in such a 
manner that a larger quantity of water—say 10,000 instead of 
8000 cubic feet per second—should be conveyed by the tunnel 
which he proposed to construct from above the Adelphi weir to 
below Regent-road Bridge. Mr. Bateman remarks that it would 
not be prudent to incur any considerable expense which would 
not provide for the largest floods which might be anticipated, and 
he thinks that a quantity of water equal to that which passed 
down the river in the flood of November, 1866, should be the 
quantity for which provision should be made. The only material 
change in the scheme of 1868 is that now the works cannot be 


| executed for the same amount of money as they could have been 


at the time at which the scheme was proposed. Wages have risen, 
the price of work and materials has been increased, and Mr. 
Bateman now estimates the cost at not less than £179,000, to 
which sum, he says, it will be prudent to add £10,000 for unfore- 
seen contingencies. 
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XHIBITION—EXPRESS PASSENGER ENGINE, SOUTHERN RAILWAY OF FRANCE, 
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LEIPSIC.—A. TwiermMeyveER, Bookseller. 
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81, Beekman-street. 








TO OORRESPONDENTS, 


*,* In order to avoid trouble and conjusion, we tind it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be fe to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
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C, A.—Send particulars. 

B. anv C.—Messra. Warner, Cripplegate. 

H. H R.—Youw are quite right, and the arrangement will work very well. 

PHaRos.— You will sind your questions Sully answered in an article in our 
impression of the 5th inst, 

P. W.— Messrs. Thomson, Sterne, and Co., of Victoria-street, Westminster, 
may be able to supply what you want. 

A. W. (Northwich).—7he pressure required to lift your hydraulic ram valve 
will be as nearly as may 2920 1b. on the square inch. 

W.—Nothing is known of any book or pamphlet on the manufacture of patent 
Suel. A short accor.nt was given in Musprat’s Chemistry of two or three 
processes then known. Consult the Specifications of Patents. 

D. O.—We regret that we cannot assist you in what you will fad a very 
troubiesome task. Your best course will be to apply to the editor of 
Herapath’s Journal, published at 3, Red Lion-court, Fleet-street, B.C. 
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ENGINEERS FOR THE NAVY. 

Tue Lords of the Admiralty continue to experience 
t difficulties in procuring engineers for the Navy. 
me time since they attempted to obtain them from the 
mercantile marine; but the results have not been satis- 
factory. It was assumed that if a man held a Board of 
Trade certificate he must be a good engineer; but nearly 
all the candidates broke down at the Admiralty exami- 
nation. It is not likely that many really first-rate 
men would present themselves at all for poorly paid 
service in a man-of-war; and we cannot think that the 
Admiralty examiners had many specimens of the best or 
even of the better type of marine engineers before them. 
In large trading steamers, to say nothing of passenger 
ships, a second engineer, who may be a young fellow not 
more than twenty-three or twenty-four years old, gets 
£11 a month, and as a rule excellent food. He co 
many opportunities for seeing the world, and very 
few expenses. At times he has a great deal of rough, 
hard, and dirty work to perform; but he has much liberty 
of action, and many chances for getting on in the 
world. No comparison, indeed, can drawn between 
the life of an engineer in the Navy and in the mercan- 
tile marine. The two points in favour of the former are 
that a man gets a pension after long service, and that he 
does not lose his berth for incompetence or neglect of 
duty as readily as does an engineer in the merchant ser- 
vice. Against this, however, he is liable to courts martial, 
inquiries, and certain other unpleasantnesses on which 
we need not dwell. These are the common lot of every 
naval officer, and have no special ee to engineers. 
Under the circumstances 1t is not likely that many engi- 
neers of the best type will be coaxed out of the mercantile 
marine by the Admiralty; and so we are not surprised to 
hear that the experiment has so far been more of a failure 
than a success. The Admiralty are, therefore, still face 
to face with their difficulties, and have as many engine- 

room troubles as ever in prospect. a 
We have repeatedly explained why the Admiralty 
cannot obtain what they want; but it will not be out of 





place to deal with the subject once more in the light of 
the most recent experience. It is stated that most of 
the men who presented themselves as candidates for 
naval appointments, under the circumstances to which 
we have Fe referred, held Board of Trade certificates. 
These did not content the Admiralty, and so there was a 
new examination, principally in mathematics, and in this 
the candidates broke down. This examination was, in 
our opinion, altogether a mistake, and represents an error 
at the root of all the efforts now being made by the 
Admiralty to obtain competent engineers. To put this 
in another form, we say, in the fewest possible words, 
that a naval engineer does not need any, even the 
smallest, knowledge of mathematics popularly so called, 
in the discharge of his legitimate duties. Arithmetic is 
a branch of mathematics, no doubt, and the sea-going 
engineer, like every one else, should understand the 
principal rules of this science. But to say that a man is 
not fit for service as an engineer in her Majesty’s ships 
because he does not know the first six books of Euclid, 
cannot solve a simple equation, and cannot explain what 
a logarithm is, is Caitiedy to misunderstand the nature of 
the duties which a sea-going engineer has to discharge. 
These duties are comprised in keeping in repair and 
managing a set of steam machinery of greater or 
less dimensions. With the designing of that machinery 
he has nothing to do ; he is powerless to alter the pro- 
portions of a single part; and from the time he enters his 
name on the books of a ship till he leaves it he will never 
be called on to make the smallest use of mathematical 
knowledge. The same may be said of natural philosophy. 
If a marine engineer were the best chemist in the world, 
it would avail him not at all in preventing the corrosion of 
a boiler. If he had a perfect knowledge of all the laws 
of heat, he could do nothing with that knowledge while 
at or indeed while on board ship, or in connection 
with his ship in any way. Modifications in furnaces, for 
example, are made for him, and an engineer in the Navy 
has practically no voice in such matters. Certain hard 
rules have been laid down for the management of marine 
engines. To apply these rules in practice requires expe- 
rience, and this can only be obtained at sea under the 
instruction of some one who knows what the pupil wants 
to learn, and with the engines and boilers continually 
at hand to illustrate the lessons imparted. Book learning 
will not make a sea-going engineer; and to say that a 
man is unfit for service in the Navy because he could not 
find the specific gravity of a lump of coal, and cannot 
tell his examiners what is the formula for chloride of 
lime, is absurd. In no place in the world is there more 
demand for the thoroughly practical man than in the 
engine-room of a steamship. A knowledge of the cal- 
culus will never compensate for the want of such handi- 
craft skill as will enable a man to put a patch on a 
cracked furnace-plate; the most profound acquaintance 
with decimal arithmetic will not aid one in keeping a 
bearing cool; and an intelligent recognition of the 
variations from Marriott’s law known to be manifested 
by most gases when expanding or being compressed, will 
not help to put another inch on a bad vacuum. 

Let us not be misunderstood. We have no intention 
of denying that engineers, whether at sea or on shore, 
ought to possess a fair knowledge of mathematical and 
physical science. But we maintain that men who 
combine this knowledge with practical skill cannot be 
had for the money offered by the Admiralty. If they 
cannot afford to pay better, then they should be content 
to take the practical man, and dispense with the theory 
until they can pay for it too. As a fact, the theory is of 
no use whatever to the Admiralty. A liberal education 
will prove of service to the engineer himself, but he 
can make no use of it in the engine-room. A great many 
people fall into the mistake that there is really something 
desperately abstruse and very mysterious in a scientific 
point of viewabout a marine engineina ship of war, and that 
much science is required on the part of those in charge. 
Engineers have, with pardonable egotism, encouraged this 
idea. Butit is contrary to fact. The work done by an 
engineer when his engines are running consists almost 
wholly in looking after the lubrication of the different 
parts, and keeping his bearings cool. In fact his duties 
are a combination of those of the fitter and erector, and 
men with no more knowledge of science than fitters and 
erectors usually possess, would, having had sufficient 
experience in lubricating bearings, and in managing 
boilers, make excellent sea-going engineers. That is 
to say, so long as all goes well—and in the mercantile 
marine, as a rule, all does go well. Of course times of trial 
come now and then, when a man goes to the front, and 
by his skill, energy, and resource, shows that he 1s an 
engineer in the fullest sense of the word; but even here 
science avails him but little. The truth is that the work 
of the engine-room is exceedingly circumscribed, and 
the best men simply use it as a passage to something 
better. They begin as third engineer, pass on to the 
second, then get a certificate as first, serve a couple of 
years, and rise by degrees to be managers and inspecting 
engineers; not unfrequently obtaining salaries befere they 
are thirty years of age, which they could not obtain in the 
Navy if they lived for eighty years. To men of this stamp 
a scientific education is everything. To engineers in the 
Navy it is practically nothing. It is useless to them and 
it is useless to their employers, because they are never 
allowed an opportunity of using it. 

The Admiralty appear at present to be impressed with 
the idea that all their past troubles with engines and 
engineers have been due to the want of scientific education 
on the part of the latter. Nothing is further from thetruth. 
A large proportion of the accidents which have taken place 
in the Navy have resulted from practical ignorance on the 
part of the ineers, and for this, again, the Admiralty 
rules and regulations are mainly responsible. It is simply 
impossible for any set of engineers to learn all the pecu- 
liarities of a shiy’s machinery, the a ment of Pipes, 
cocks, and a thousand and one other things in a day 
But engineers in the Navy are often sent on board a ship, 
and to sea, with no more time to learn anything about 





the machinery than can be spared while steam is being 
got up. This is courting disaster. It is sometimes 
argued that the theoretical or scientific instruction is 
intended to make an engineer fit to associate with a 
ward-room officer. If this be the case, the Admiralty 
should say so at once. We venture to think that the 
desired end might be obtained more easily in another way. 


THE BRITANNIA BRIDGE. 


Ava recent meeting of oneof the architectural societies it 
was gravely stated that the great bridge of Stephenson’s was 
rusting away. The process of decay was progressing with 
alarming rapidity ; consumption, in its worst form,had seized 
upon the noble structure; the disease was incurable, and 
its days were numbered. These statements publicly 
enunciated naturally somewhat alarmed outsiders, who 
began to entertain the notion that they might perhaps be 
correct, and that, at any moment, the Straits of Menai 
might engulph the Britannia Bridge and the Irish mail, 
passengers and all. We trust the protest of the engineer- 
in-chief of the London and North-Western Railway, pub- 
lished in our daily contemporaries, has dissipated so absura 
and unfounded an idea. It is just possible that it may 
have occurred tosomeone that since many old stone bridges 
over the Thames have disappeared, and Waterloo Bridge, 
upon excellent authority is shortly to do the same, that 
it was high time, upon the principle of fair play, that an 
iron bridge ought to begin, at any rate, to show some 
signs of decay. 

The Britannia tubular bridge belongs to a particular 
class of structures of which we shall never see any 
more examples. Asit is, that class has been re-produced 
we believe, in only two instances; one of these is the 
Victoria Bridge at Montreal, and the other, a bridge of 
the same name in Australia. There can be very little 
doubt that the idea of the tubular form was either 
suggested to Stephenson, or if conceived upon other 
grounds, he was confirmed in the idea by the infor- 
mation he received from Fairbairn with respect to 
the strength of iron ships. An iron ship, allowing for 
the difference in form and other details of design, repre- 
sented then as it does now a complete iron tube, if we 
regard the deck as constituting the upper boom. If, 
again we imagine the ship supported, as no doubt she 
often is, near each extremity upon the crests of two 
waves, she becomes an absolute tubular girder for the 
time being. It must not however be supposed that because 
we shall not construct any wrought iron bridges upon the 
model of the Britannia Bridge, that we thereby consti- 
tute any argument against its original merit, its present 
security, or its future durability. We are not likely to 
build any cast iron bridges in accordance with the design 
of Southwark Bridge; but that does not prevent that 
structure from possessing the largest span in cast iron in 
the world. The nearest approach to it, with the excep- 
tion of the Sunderland Bridge over the Wear, are the 
seven arches of the bridge of Tarascon over the Rhone, 
which have a span of 203ft. each. It is now nearly thirty 
years since the Britannia tubes began doing their duty, 
and it is not so much a question whether they have 
suffered ess. that period from those causes which 
ultimately weaken and deteriorate every artificial struc- 
ture, as whether the amount of deterioration is accurately 
known and provided for. Those who have read the 
letter of Mr. Baker, published in a daily contemporary not 
long since, will be assured that with respect to both these 
points, the condition of the Britannia Bridge is in every 
way as satisfactory as when the tubes were first erected. 

Having touched upon the subject of the corrosion and 
consequent deterioration of iron bridges, it may be of 
interest to our readers tu inquire generally a little further 
into the matter. As it is with timber, so it is with both 
cast and wrought iron. A great deal depends upon the 
quality of the material itself, and the medium which 
surrounds it. Some descriptions of timber will last, if 
wholly and constantly immersed in water, practically 
speaking for ever. Timber piles have unquestionably 
been found perfectly sound alter an immersion in water 
of over 500 years. The statement that the piles of 
Trajan’s bridge were discovered perfectly sound after the 
lapse of sixteen centuries, must be received with caution. 
Other descriptions of timber will last a long time in a 
dry atmosphere, but not when exposed to damp; and very 
few indeed will stand exposure to alternate wetting and 
drying. Cast iron, again, has been found, in one locality, 
to be so soft after some years immersion in salt water as 
to be readily cut with a knife. In another locality of a 
similar nature, it has remained for fifteen years as sound 
as when first immersed. This case scarcely applies to the 
kind of deterioration under notice, which is limited more 
particularly to wrought iron. 

The corrosion of wrought iron, to which structures in 
the position of the Britannia tubes are subjected, consists, 
practically, in the oxidation of the various bars and 
plates, and of the ironwork generally of which the tubes 
are built up. The oxidation takes the form of rust or 
scale, which sometimes falls off, and at others is removed 
at the periodical cleaning and repainting of the ironwork. 
Obviously, every successive formation and removal of 
this scale diminishes the original thickness of the iron, 
and it becomes a mere matter of time until that thick- 
ness is reduced to zero. The remedy, as regards main- 
taining the strength of a wrought iron bridge, clearly 
consists in either preventing the formation of the scale 
or allowing for it. No means have yet been discovered 
which will completely secure the first of these 
objects, although much may be done towards it. It 
is not difficult to carry out the latter plan. If the rate 
of oxidation for one, or any number of years, can be 
ascertained, even with approximate accuracy, the neces- 
sary extra allowance of material can be easily provided. It 
will first be requisite to determine what that rate is, more 
especially as it varies with the material employed. If 
the medium be damp air, the relative oxidation of steel, 
wrought iron, and cast iron is about 1°12, 1°08, and 0°84. 
It has been inferred from experiments that the oxidation, 
or depth of corrosion of ironwork when exposed to clear 
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sea-water, increasesatthe rate of 0°00215in. of thickness per 
annum, which is equal to nearly =°3-in. in 100 years, or to 
ein. in 200 years. There is not any plate inthe Britannia 
tubes whose destruction would jeopardise the safety of 
the bridge which has a thickness less than Jin. or ;*;,, 
so that upon the assumption we have made, the tubes 
would, in about 232 years, be entirely corroded or rusted 
away. There is just one little saving clause in the case, 
which might add perhaps another fifty years or so to their 
existence—it is that the scale of oxide might adhere to 
the iron, and thus very considerably diminish the rate of 
oxidation of the remainder of the iron. 

The Britannia Bridge is placed at an elevation of about 
a hundred feet above the sea level. It is therefore 
apparent that the supposition that the ironwork is ex- 
posed to the immediate action of sea water is not correct, 
and that the tenure of life assigned to it upon that sup- 
position is too short. Let us consider the tubes, then, 
exposed solely to the action of rain or fresh water. Under 
these circumstances, and making the calculation from the 
same datum, the annual depth of corrosion of the iron 
will be 0°00035in., or at the rate of rather less than ;2;in. 
in 100 years, or -2,in. in 200 years. The life of the tubes 
under these conditions would be about 1400 years. But this 
oe is probably as much too favourable for the 
bridge as the former is unfavourable. The tubes, 
although not actually wetted by the salt water, are, 
nevertheless, acted upon to some extent by its saline 
qualities. They would be exposed to the action of rain, 
which would wash away the rust, and constantly expose 
new surfaces for oxidation. Under the most unfavour- 
able circumstances the bridge would, however, last at 
least 100 years. Such a line of reasoning takes no 
account, however, of the conservative powers of paint, 
which, if of good quality, and applied with sufficient 
regularity to surfaces which would otherwise be denuded, 


may prolong the life of an iron structure almost indefi- 
nitely. Making all allowances, therefore, it is not too 


much to say that, with common care, the Britannia 
Bridge would last 150 years without any heavy repairs. 

It is well known that the greatest possible skill and 
prevision were exercised in selecting the iron and 
executing the workmanship of the Britannia Bridge. 
At the same time, it is very possible that some parts of 
it are, either from greater exposure or other causes, more 
liable to corrosion than others, and might therefore be 
sooner deteriorated. In this case nothing is easier than 
to cut out the damaged and weakened plate and rivet on a 
fresh one. In fact, the whole bridge might be gradually 
reproduced piece by piece in this manner without affect- 
ing the integrity of the design or its practical efficiency. 
The parts of the structure most liable to corrosion are the 
outside plates composing the upper and lower booms and 
the sides, and these are precisely those which are the 
easiest to replace. The complicated and troublesome 
portion of the work lies in the ironwork of the top and 

ttom cells. A very recent examination has proved all 
the ironwork in these parts of the tubes to be in a per- 
fectly sound and unimpaired condition. Experiment has 
established one more fact in connection with the corro- 
sion of iron structures which is worth mentioning, as it 
bears immediately upon our subject. It is that iron when 
subjected to repeated vibration does not corrode with the 
same rapidity as when in a constantly quiescent state. The 
number of trains passing daily and nightly through the 
Britannia Bridge do not allow it much actual rest. If to 
these we add the expansion and contraction, and the 
influence of winds, slight although their effects are, we 
doubt if the tubes are ever in a state perfectly free from 
vibration. Wrought iron bridges are comparatively of 
too modern a date to afford any reliable information 
respecting their ultimate durability. It will require 
another fifty years before the problem will be in a fair 
way of being solved, and we may therefore be excused if 
we decline to say precisely how many hundred years the 
Britannia Bridge will last. 





THE EDUCATION OF ENGINEERS, 

A curious experiment in the education of engineers is 
in course of trial at University College, Bristol. It has long 
been known that young men who, without adequate prepara- 
tion in the principles of mechanical engineering, served an 
apprenticeship to mechanical engineers, seldom or never sub- 

uently acquired the theoretical training which it was 
desirable they should possess; and, on the other hand, it has 
been understood, but too well, that a college unaided never 
yet turned out a useful mechanical engineer. The authorities 
of Bristol University College have resolved to attempt to com- 
bine practice with theory. The course for engineering is such 
that students can pursue it during the six winter months of 
each year, and the Council of the college have arranged with 
certain civil and mechanical engineers to receive into their 
offices and workshops during the summer months students 
whose position relatively to the firms would be that of 
articled pupils, The firms named are the Avonside 
Engine Company, Limited, Bristol; the Bristol Wagon Works 
Company, Limited, Bristol; Messrs. Bush and de Soyres, 
Bristol ; Messrs. Fox, Walker, and Co., Atlas Works, Bristol ; 
Mr, Howard, C.E., Bristol Docks; Mr. Christopher James, 
C.E., Bristol; Mr. John Lysaght, Bristol; Messrs. Lysaght 
and Scoones, C.E., Bristol; Messrs. Newall and Ogilvie, 
Bristol; Mr. Richardson, C.E., Bristol, Severn Tunnel ; 
Messrs. Stothert and Pitt, Bath. It will be understood 
that all these gentlemen require a premium, what this 
care is we are not told. A scheme such as this must 

judged by its results, and until they are obtained in 
sufficient number it is not possible to come to an adequate 
conclusion as to its success, It has the warmest approval of 
many distinguished men, including among them Mr. Froude. 
Nevertheless, there will not be wanting doubters. A break 
of six months iu a college course, including a good deal 
of mathematics, might, it appears to us, be a serious 
obstacle to the progress of the student. And in like 
manner an abandonment of the hammer and chisel and 
the file for a like period would make any real advance 
in executive skill very difficult. The danger is that the 
system will bring out men who will possess but a half 
knowledge of either theory or practice. It would probably 
be better so to arrange matters that a man should have one 





year and a-half at college, two years’ practice, and then a 
tinal turn at college to brush up his theory again and recall 
what he had forgotten, The scheme is well worth a trial, and 
we wish it all success, 


FOREIGN COMPETITION, 

THE season is approaching when the great limited companies 
of the Midlands have to meet their shareholders with balance- 
sheets showing their year’s working, From what is already 
known there is reason to fear that the figures for 1877-8 will 
be more disquieting than in any previous twelve months. 
This will be found to be more particularly the case in the 
coal, ironstone, and iron industries, and to a less extent in 
ste:l—with the exception of rails—and hardware. Since the 
depression commenced, the masters have laboured hard to 
effect reductions of wages, and have been successful in almost 
every instance. In the coal trade it would be hard to get 
miners to work for less money than they are at present accept- 
ing; but we hear that in several districts of South Yorkshire 
and North Derbyshire another etfort is to be made in the 
downward direction. In the iron trades the men declare that 
they are as low as they can be, and, in spite of the gloomy 
outlook, insist that they will resist further reduction. Yet 
they see every day dray-loads of Belgian iron being delivered 
at their doors at 20 per cent. less money than English iron- 
masters can make it. Americans boast that they are ousting 
the Sheffield table-blade cutlery from their markets—a boast 
which has a good deal of bunkum about it, and is simply 
untrue as regards standard productions, ‘The French and 
Belgian engine makers are causing our great engineering 
houses much uneasiness, And thus we might go on—talking 
of Westphalian steel, of German scissors, and of the legion of 
**Lancashire goods,” the manufacture of which has been 
mainly driven from England. What is the real cause of this 
successful competition? Masters err when they simply look 
at it as an affair of wages. It is more a matter of work and 
machinery. In those specialities in which America beats us, 
machinery is invariably used, and the division of labour is 
applied with a completeness which simply astounds an English 
visitor. Belgium beats us in iron, because the Belgian 
people work longer and so do more work in an hour than 
their English brethren. Workmen seem to forget that the 
expenses of vast establishments are very much the same for a 
million pound’s worth of goods as for half a million. English 
artisans still tight stubbornly against the use of machinery, 
and wherever the division of labour can be minimised it is 
done. Foreign competition will never be successfully met 
until one of two things happens. Either foreign manufac- 
turers must adopt our modes of production, or we must adopt 
theirs. The latter is the only likely course, and it means, 
above everything else, more work in a day, machinery 
wherever practicable, and the principle of division of labour 
applied with enterprise blended with judgment. The masters 
as yet are whitling at the thin end of the stick. Our whole 
method of production wants altering, and till it is altered 
foreign rivalry can never be fairly grappled with. 


ENGLISH WORKMEN AND THE PARIS EXHIBITION, 

Tue Sheffield manufacturers have been endeavouring for 
some two or three years to convince their workmen that they 
must alter their methods of production before they can fairly 
meet foreign competition. As a rule, the workmen have not 
been very prompt to accept the teaching. It is hard to believe 
what one does not wish to be true ; and the Sheffield artizans, 
not desiring to admit that French or Belgian workmen should 
be making way in the world, resolutely stopped their ears 
against all information to that effect. Acting on a suggestion 
made by the Prince of Wales, the Sheffield manufacturers 
have resolved to select twenty artizans representing the prin- 
cipal trades of the town and district, who are to proceed to 
Paris to examine and report upon the exhibits of Continental 
and American competitors. An influential committee has 
been formed to raise funds and assist the Mayor and Master 
Cutler in the work of selection. The Mayor, who has been 
acting as one of the jurors in the Exhibition, states that the 
productions of foreign rivals show an advance during the last 
ten years which workmen will not readily admit unless they 
see it for themselves, and to that end he thinks good will be 
effected by sending over artizan-reporters, whose impressions, 
it is ho will favourably influence their companions at 
home. The Master Cutler inclines to the view that no effec- 
tive competition can be maintained by English manufacturers 
so long as the French and the Belgians enjoy their present 
advantages in the longer hours worked and the moderate 
wages paid. Mr. Georgé Wilson, managing director of the 
Cyclops Steel and Iron Works, is anxious that the workmen- 
reporters should not only visit ‘‘the show,” but have access 
to the French works, where they would see for themselves 
certain conditions of labour which at once account for the 
transfer of much of our trade to French firms. It certainly is 
a fact that even now, after all the severe lessons of the last 
four ‘‘lean years,” the workmen oppose as stubbornly as ever 
any change in their method of production, and particularly 
oppose the introduction of machinery, without which it is 
impossible to successfully meet foreign competition, At this 
moment the Master Cutler, anxious to enter the South 
American market with sheep-shears, is fighting the union inch 
by inch, although the men know that the hand-forged shear 
cannot be produced cheap enough to be placed in that market. 
Their employer must be excluded from the market if he does 
not adopt machinery, and yet they coolly and resolutely resist 
its introduction. The workmen who go to the Paris Exhibi- 
tion may be able to see sufficient to convince them that this 
suicidal policy must be changed ; and if they only succeed in 
carrying conviction to the general body of Sheffield craftsmen 
a great good will be effected to the kindred interests of capital 
and labour. 











LITERATURE. 
Aid Book to Engineering Enterprise Abroad, By Ew1na 
Marueson, M.LC.E. London: E, and F, N. Spon. 
1878. 


A GLANCE at the lists of members of the different 
engineering societies willshow that a very large proportion 
of these gentlemen are engaged in foreign countries, and will 
thus give some idea of the extent of English engineering 
enterprise abroad. Notonly willlargenumbersof members 
be found residentin the principai colonies and old countries, 
or countries peopled by the older nations, but many are 
found with addresses in little known parts of the world, 
and not a few in corners of the earth known to not many 
besides ae ee This is not at all surprising when 
it is remembered that the first professional man required 





in opening up any new country, or even in carrying a 
telegraph line across it, is the engineer. A vast deal of 
work remains to be done at home; but a large propor- 
tion of the members of the profession must undoubtedly 
look abroad foremployment, and especially foremployment 
worth having from a pecuniary point of view. A correct 
appreciation of the requirements of foreign countries, 
and adequate information upon which to base accurate 
estimates of the probable financial success of any project, 
are therefore of great importance to engineers as well as to 
capitalists. Promoters of engineering works or opera- 
tions have seldom the necessary technical knowledge to 
enable them to weigh the chances of success of any 
scheme as far as the engineering conditions involved are 
concerned, and capitalists may be said never to have this 
knowledge. Both these classes are, however, as necessary 
to an undertaking as the engineer and the contractor, 
and as the author of the work before us says in his pre- 
face, the intimate relations which arise between the pro- 
moters of new undertakings abroad and the English 
engineers, capitalists, and contractors, upon whom they 
depend, Loader it important that all those concerned 
should be in full accord. Mr. Matheson has, therefore, 
written a book to aid those interested in the projection 
of engineering enterprises in foreign countries, by classi- 
fying and linking together the technical and economical 
conditions which determine the success or failure of such 
works, and by carefully and separately enumerating 
the preliminary particulars, without which neither esti- 
mates of cost nor designs can be made. 

Mr. Matheson’s book is of an unusual, and it might 
almost be said, novel character. It does not pretend to 
teach engineers how to do engineering work, nor capi- 
talists how to become financiers. It makes each of these 
classes acquainted with the requirements of the other, 
The engineer is taught to look at the questions placed 
before him with the fact in view that all his works are 
constructed with the object of earning money, and that 
he must fit his designs to the requirements and capabili- 
ties of the country considered with reference to the 
capital purse, if this can be done consistently with 
thoroughness and completeness ; and he is reminded of 
the many points to be considered in arriving at a con- 
clusion which shall not prove afterwards to have been ill 
thought out and deceiving. The capitalist is told 
that there are many questions besides estimated cost 
and probable receipts which must be considered in 
arriving at the probable dividend. Both classes are 
taught to look abroad, and especially to the colonies. 

Though the methods of procedure with new under- 
takings abroad differ from those observed in England, a 
knowledge of the latter is very essential, especially as 
concerns the principles of the practice of initiating large 
works. For this reason the author occupies his first 
chapter with a clear, concise description of the English 
parliamentary procedure for railways, and compares this 
with that in foreign countries. Legislative restrictions 
and voluntary restrictions, such as those imposed by 
Lloyd’s rules, are referred to, as well as the various 
steps of a scheme, including preliminaries, surveys, 
notices, standing orders, and so on, our author tracing 
its history until the bill receives royal assent, are dis- 
cussed, The facilities granted to corporations or com- 
missioners, from whom caution money is not required as 
the works they promote are in the public interest, are set 
forth, as are the provisional orders of the Board of Trade 
granted for small undertakings, such as village gas or 
water works, and which save the costly parliamentary 
proceedings. The scheme is then traced in its passage to 
and through the contractors’ hands, and the various ques- 
tions of capital, and the modes of obtaining it in Cteed 
and abroad, referred to. The duties of the Crown agents 
for the colonies and colonial agents-general in these matters 
are also discussed, and reference is made to invitations 
from the colonies for English capital. Some of the ques- 
tions briefly treated in this chapter are fully discussed in 
those succeeding it, and in their proper connection. 

Chapters IT. and IIL. are devoted toa review of all the 
questions relating to concessjons for engineering enter- 
prise in foreign countries. These, as well as monopolies, 
subsidies, and guarantees, are considered in their com- 
bined engineering and financial aspects, much attention 
being paid to the causes of failure. The principle of 
assisting works of utility by granting interest on capital 
is one, Mr. Matheson points out, which has often been 
carried too far, and that it is not in the interests of a 
community, except in undeveloped countries, to grant 
guarantees at all. With this view most will agree, 
though it would be impossible to enter here into the 
questions involved. Chapter IV. is on railways and 
telegraphs, land and underground wires, submarine 
cables, and pneumatic tubes. In both these’the experi- 
ence of many years is well utilised, and the opinions 
expressed on the inter-relations of the questions demand- 
ing the particular and combined attention of the engineer 
and the capitalist, are considered with a thoroughly 
practical appreciation of their importance. Harbours, 
docks, oan landing-piers are similarly treated in 
Chapter VL, and bridges occupy Chapter VII. In the 
latter the questions of cost, selection of design, and in- 
fluence of locality and other circumstances are well 
put, and their comprehension aided by admirable and 
numerous little diagram sketches of different types of 
bridges. Irrigation and reclamation of land, water- 
works and town drainage, occupy three chapters, and 
gasworks and town and country tramways are treated 
in Chapters XI., XII. In the last mentioned will be found 
numerous little marginal diagrams, showing the principal 
types of tramroad in use, and of the tramcars employed 
in this and many other countries. These afford illus- 
trations of the discussions of the engineering and financial 
relations of the subjects, and while occupying little reom, 
are efficient, and are well exeeuted. In this chapter, as 
in all those which precede it, and in' the succeeding and 
last chapter on markets, the author summarises the 
information necessary for determining the expediency or 
otherwise of introducing the works, for making the designs, 
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and for arriving at the probable profits that may be 
made, Mr. Matheson very properly pays much attention 
to this summary of the information which must be 
obtained previous to making any decision on the propriety 
or expediency of proceeding with a project in any way. 
Altogether, Mr. Matheson’s novel book is one whieh 
every consulting engineer and capitalist - contractor 
engaged on foreign works, and young engineers likely to 
be employed abroad, should possess, It is equally a 
work to be perused by promoters of engineering enter- 
rises abroad and by those intending to invest therein. 
Every page of the volume is provided with marginal index 
notes, and a full index is also given, These form a very 
valuable feature, for a book without a good index is 
almost useless. The paper used is sufficiently thick 
without being inconveniently stiff, the type employed is not 
too large or too far apart, and there is evidence throughout 
that the author does not want to make a little informa- 
tion fill a big book. We notice two typographical errors : 
the word ¢wo is printed for too on line 16, page 32, and 
on line 15, page 152, the word what is printed for and. 


It is announced that a second part, or sequel to this | bee 


work, will published in 1879, which will treat 

specially of the value and choice for exportation of coal, 

materials for construction, engines, machinery, rolling 

stock, structures, and appliances connected with public 

works. a 

Tramways in Town and Country. By Ewitnc MarHerson, 
M.1.C,.E. London: E. and F. N, Spon. 

Tus is a reprint of the article or chapter on its subject 
in the book we have noticed above. It is published in 
pamphlet form, provided with an ample table of contents, 
and will be useful to those engaged in tramway enter- 
prise. 








THE PARIS EXHIBITION. 
No. XXIV. 


To continue our notices of independent exhibits, whose 
nature precludes their embodiment under special deserip- 
tions of machinery from the fact that there are too few 
of them to enable us to draw a comparison, we call 
attention in the first place to a display of machinery in 
the Swedish department, which, although in a prominent 
position, is very likely to be overlooked from want 
of proper pers to describe its nature. The exhibit 
consists of a collection of mechanical appliances for 
medical gymnastics, invented by Dr. Gustave Zander, of 
Stockholm, and intended to replace the usual gymnastic 
arrangements of schools, and to call into action muscular 
and other forces with a regularity and ease that are quite 
impossible when produced by voluntary effort alone. 

he machines are divided into four classes, the first 
three of which, referring to active movements, are sub- 
divided into twelve different motions of the hands, arms 
and shoulders ; twelve of the hips, legs, and feet ; and 
nine of the trunk and neck; and the fourth, or passive 
movements, comprises nineteen different \avobantary 
motions or applied forces to different parts of the body. 
The first impression derived from a casual inspection is 
rather unpleasantly suggestive of arevival of the machinery 
of the Inquisition, or of an operating theatre, disguised 
under the luxurious upholstery of modern furniture, and 
it is only after a thorough examination of the details, and 
a trial of the different motions, that it gives way to a 
more favourable notion of the care with which every 
machine has been worked out to fulfil its special require- 
ments, and of the attention paid to the development of 
the human frame in the public institutions of Sweden. 
Although from a mechanical point of view perhaps the 
exhibit is somewhat devoid of interest, still as a novel 
introduction to repair the defects of form arising from 
the ability of modern medical science to prolong the 
existence of debilitated frames, an inspection of the 
different appliances will well repay the time devoted to it. 
_ To those interested in the production of gas on a 
limited scale the apparatus exhibited by the Temeeres 
Air Gas Company, of Queen Victoria-street, London, 
will be instructive, Unfortunately, from the position of 
the apparatus in the interior of the machinery hall, the 
practical working of it is impossible, although the same 
restrictions have not been laid on the machine in the 
food annexe, only divided from it by a wall, exhibited 
by Mr. William Wright, of Sheffield ; and the same can 
be seen at work as applied to cooking stoves. It 
seems a pity that some arrangement vould not have been 
made for exhibiting all household appliances of this 
description in a separate shed, where a fair comparison 
could be drawn of their several merits from practical obser- 
vation, especially as their introduction in outlying districts 
in many parts of the Continent is becoming general. 
It is quite impossible to judge fairly of the value of them 
from the contents of a prospectus and a general view of 
their external arrangements. 

With the exception of a few rock drills shown in 
operation, the only two machines for moulding and 
dressing stone are those of Messrs. Western and Co., of 
Lambeth, and of Messrs. Brunton and Triers, of Bat- 
tersea ig both of which can be seen at work in 
an annexe built on to the food department in the neigh- 
bourhood of the British Agricultural Hall. The former, 
or moulding machine, is a very powerful tool, and re- 
duces a laborious operation to a simple process. 
The stone to be moulded is clamped on an inclined bed 
plate, and driven by a screw. e bed-plate can be set 
to any desired angle. The cutters, which are built up to 
any required outline of mould, are so arranged that the 
cuts are successive, and a moulding can be made at one 
operation. The power required is very little, and one 
attendant can regulate the motion. The dressing machine 
exhibited by Messrs. Brunton and Triers, consists of a 
powerful cast iron disc wheel, to whose peripheral face 
cast iron circular disc cutters are bolted. The stone to 
be faced is placed on a suitable bed-plate driven at the 
required speed. The revolving action of the cutters 
on the stone produces an excellent surface, and 
excepting in the case of granite, when steel cutters 





are employed, cast iron has been found to answer the 
purpose best, The inventors claim that with the atten- 
tion of one intelligent man the machine will do the work 
of at least twenty men, and that the class of work is 
superior to anything that hand labour can produce. 
Both of the above machines attract a good deal of atten- 
tion, as might naturally be supposed in a country like 
France, where so much stone is used in the building of 
edifices ; and as the class of work turned out is quite up to 
the promises of the inventors, the prospects of the substi- 
tution of mechanical for manual labour in both operations 
look very satisfactory. 

The excessive heat of the last few days, and the enor- 
mous influx of provincials to take part in the great 
féte, and at the same time to visit the Exhibition, 
aggravated by an entire absence of — ventilation, 
and by an accumulation of dust brought in from the 
abominable sand with which the Parisians are so fond 
of hiding the accumulation of filth on their floors, seem 
to have put a stop to all legitimate business in the 
building. It is no exaggeration to say that it has 
n quite impossible to distinguish the outline of the 
roof in the French machinery department from one end 
to the other, and the different forms of deshabille adopted 
by the exhibitors to enable them to remain at their posts 
were far more curious than picturesque. The restaurants, 
and especially those devoted to the concoction of cool 
beverages, were the principal attractions of the day, and 
alone presented any indication of animation ; and here 
we will take the opportunity of giving a valuable hint to 
visitors who wish to fortify themselves against the fatigues 
of a long day’s inspection and are averse to the loss of time 
necessary to obtain the slightest refreshment, that they 
cannot do better than provide themselves with some of 
the condensed meat lozenges to be found in the British 
section adjoining the upper end of the machinery depart- 
mentat Messrs. Brandand Co.’s, London, stand of preserved 
meats and condiments. ‘I'he display comprises a variety 
of delicacies most tantalising to look at after a surfeit of 
the mysteriously made dishes of Paris, and we cannot do 
better than recommend those who require wholesome 
nutrition at a far more moderate price than the exor- 
bitant charges of the dispensers of mysteries, styled by 
courtesy restaurateurs, to provide themselves as far as 
possible at this stand. 

The work of the juries, which was to have been com- 
pleted by the 10th of this month, is progressing very 
slowly. The foreign members, who are devoting the 
whole of their time to making awards, to the neglect of 
their own business, naturally complain of the days wasted 
by the native members in attending to their usual occu- 
pations, and of the short hours devoted to inspection; 
and we think, taking into consideration the relative 
position of the two classes, those coming from a distance 
are entitled to expect rather more considerate treatment 
from the Parisians. 








BRIDGE OVER THE DOURO, NEAR OPORTO. 
No. I. 

Tue bridge which carries the Northern lines of the 
Royal Portuguese Railway Company over the Douro, is 
in some respects one of the most remarkable examples 
of modern methods and forms of construction. It is 
supported at its central parts by an arch which is, with- 
out doubt, the widest single span arch in the world, 
though it is but 5ft. wider than the central span of the 
Illinois Bridge over the Mississippi. The arches of the 
latter bridge are, however, of comparatively small versed 
sine, 47ft. 6in., so that the strains to be dealt with are 
enormous, but of a character differing greatly from those 
of the Maria-Pia—which is the name given to the struc- 
ture over the Douro, in accordance with the custom of 
naming every such work. The name is that of the Queen 
of the country in which the bridge is built. The 
Illinois arches are made of steel; 2500 tons of this mate- 
rial being used in the three arches of nearly equal span 
whichformthe bridge. Inheight the Oporto Bridge central 
opening is remarkable, though in this respect some of the 
grand old masonry arches of bridges or viaducts of antiquity 
equal and even excel it. The roadway of the Pont 
d’ Alcantara, for instance, which was built by Caius Julius 
Lacer, in the reign of Trajan, is 177ft. above the river- 
bed, while the bridge and aqueduct of Spoleto far excels 
in height any bridge structure in existence. This is said 
to have been built by Théodoric, King of the Goths, in 
741. It consists mainly of large Gothic arches, about 
67ft, span, supported on piers which, in the centre of the 
chasm spanned, are more than 300ft. in height. The 
bridges of widest span hitherto built are the Britannia 
Bridge, 459ft.; the Kuilenbourg Bridge, also of straight 
girders, 492ft.; and the bridge at St: Louis, already 
referred to, of 520ft. The principal facts relating 
to the Oporto viaduct we gave in our impression 
of the 7th June last, with the chief dimensions of 
the structure. A general view of the structure was 
given at the same time, and a side elevation, with 
enlarged views of the piers and cross sections of the 
upper and lower members of the great arch, were given on 

age 446 of the last volume. For convenience the principal 
a ta may be repeated. As will have been seen 
from our illustrations, the bridge crosses one of the deep, 
narrow valleys or ravines, of which there are many In 
both Spain and Portugal. The total length, therefore, of 
the bridge is not great, though the depth af the gorge 
brings the rails to 2 height of 201ft. above low-water 
level. The unsatisfactory nature of the river-bed and 
depth to which the sand-bank composing it is liable to be 
scoured during flood times, made it necessary, or it was 
deemed so, to construct a single lattice arch across the 
lower part of the gorge, springing from abutments at the 
high-water edge of the river, and of 525ft.span. It seems 
that the bed of the Douro, at this part of its course at 
least, lies in the line of an immense fault. The depth of 
the stream ranges from 19°7ft. to 52°5ft., and the depth of 
the sand is really unknown, as a depth of 131ft. below 
low water has been bored without touching the rock. A 





spot was chosen in this valley where two salient portions 
of the rock forming the river banks, project =. awed 
and thus form foundations for the abutments, and reduce 
the necessary width of the arch. On the right bank the 
rocks rise abruptly, the abutment proper being 262°5ft. 
from thearch piers,. On the left, or Lisbon bank, the 
und rises more gently, and the abutment is 361ft. 
rom the pier, and the distance between the two abut- 
ments is 1162ft. On the Lisbon side the space between 
abutment and arch is filled in by three bays of 122°5ft. 
each, two bays of the same span being used on the Oporto 
side, The bays over the arch on each side are 94°4ft., 
while the five central bays of the arch itself are 34ft. each. 
With an arch structure of such enormous proportions it, 
as will readily be understood, became highly important to 
dispense with the great weight of spandril-filling which 
the usual system‘ of conalracticn would entail. It was 
therefore determined to support the main girders carrying 
the roadway only at the central parts of the arch and upon 
one pier at each side resting on the arch midway between 
the point of contact of the girders and the high piers 
springing from the abutments. To do this great stiffness 
was required in the arch itself, and to suit this require- 
ment, the form and proportions adopted are those of a 
lattice roof truss. Thus the support which an ordinary 
arch gets from the distribution of the weights and strains 
through the spandrils, is obtained by giving the arch 
itself sufficient strength to enable it to resist heavy 
local ‘strains. Amongst the proposals sent in to the 
railway company was one with a single central semipara- 
bolic girder span of 557ft. Another arch bridge was 
proposed, but the tympanum was entirely filled in with 
spandril work, was much heavier than that of Messrs. 
iffel, and was the most costly of all the proposals. The 
estimated cost of the four principal proposed designs was, as 
measured by the square metre of elevation, as follows :— 
per square metre, 

Design with tympanums filled in ... ... 0... £9°75 
Design with semiparabolic shaped girders—557 ‘5ft.— £4°40 
Design with braced continuous girders... ... ... ... ... £3°42 
Design with lattice arc increasing in depth towards centre £2°37 

The design adopted was, it will be seen, very econo- 
mical, and compared with the cost of other iron viaducts, 
this is amongst the cheapest ever built. The design 
excited much attention and discussion among the 
directors of the company, and it was submitted to the 
examination of a committee composed of M. Krantz, the 
late M. de Dion, and M. Molinos. The results of the 
examination, after the strains on the different parts of 
the structure had been calculated, by a method devised 
by M. de Dion, and published in a paper read before the 
Société des Ingenieurs Civils, were entirely satisfactory 
and determined its adoption. 

As will be seen from our illustration, the tympanums 
are so large that if braced spandrils had been employed, 
some of the members of the bracing would have been , 
from 100ft. to 130ft. in length. The calculation of the 
strains upon such long pieces would have been almost 
impossible, their length introducing elements of uncer- 
tainty which are difficult to deal with for spandril struts 
and ties of even half their length. For this reason an arch 
stiff enough to withstand the effects of unequal loading 
was determined upon. The large span secures several 
advantages in a situation like that at Oporto. The 
stiffness obtained for other reasons permits the support 
of the platform at suitable intervals, so that the girders 
carrying it may be divided into the most economical 
lengths, namely, from 100ft. to 130ft. By spreading the 
large arcs at the piers, their form and stiffness become such 
as to transmit the effect of transverse wind pressures direct 
to the foundation and to materially support the high 
adjacent piers. The form, moreover, secures an elevation 
having a certain amount of elegance which is usually 
entirely missing in such structures. The calculations, to 
which we shall refer in another article, led to the 
adoption of a form of cross and vertical bracing, which 
though frequently used in roof structures, has, we believe, 
never been employed for an arch. Among other advan- 
tages attending this form is the facility with which it 
lends itself to the use of the knee-joint form of support 
at the springings, a system largely used in Germany, and 
one which secures approximate uniformity of direction 
and therefore of character, of the strains caused by the 
changes of temperature. This, where applicable, is a 
great improvement upon the common skew back, with 
which the curve of equilibrium and of strain varies 
largely with changes of temperature, and imports a good 
deal of uncertainty into the real nature of the strains 
under certain conditions. The rise of the arch is 123ft. 
from the centre of the springing joints to the intrados. 
The depth of the arch at the centre is 32'Sft. This 
diminishes to 22°75ft. at the intermediate pier supporting 
the platform girders. The arch is divided into twenty-one 
bays, separated by the vertical braces. The upper and 
lower members of the arch, as will have been seen 
from the illustration, Fig. 4, given on page 446 in 
our last volume, are of the open box form, the open 
side being downwards. The sides of the box are 
connected by angle iron lattice work, which is not 
seen in the illustration. The vertical struts between 
the two members of the arch are, as shown in Figs. 5 
and 6, of double tee shape, built up from four angle-irons 
connected by lattice-work. The cross bracing is of the 
same section at the central part of the arch, but the 
lattice connection of the angle-irons is replaced by plate 
iron in the bracing between the intermediate pier and 
the springing. The arch is forked at the lower extremi- 
ties, strengthened by plate connections, and fitted with the 
castings forming the points of contact on shoes onthe piers, 
which are adjustable, in order to equalise the pressure on 
all the bearings. The angle of the face of the masonry 
where it carries the shoe is 45 deg., and the direction of 
the pressures due to heavy and unequal loading may vary 


between the limits of 42 deg. 30 min. and 50 deg. 26min. 
The maximum departure of the direction of thrust from 
the normal is thus 5 deg. 26 min., which is so much below 
the limiting angle of friction that the shoe or chair on the 
masonry is not secured by bolts or otherwise. 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. VIL. 

THE fine express engine exhibited at Paris by the 
Southern Railway Company of France, which we illus- 
trate this week, is so similar in many respects to the engine 
shown by the Eastern Railway Company, and fully 
described in our impression for May 31st, that little need 
be said about it, beyond giving the principal dimensions, 
which are as follows :— 


Grate :— 

Length ft. Zin, 

Width 3ft. 3}in. 

Surface 18°5 square feet 
Fire-box :— 

Height bee Dft. 

Length at top 5ft. 44in. 

Do. at bottom «thos 5ft. Tin. 

Thickness of copper plate 0°512in. 

Do, do. tube plate ... ... 0°512in, and 1°102in, 
Tubes :-— 

No. . ; 180 

External diameter 1°968in. 

Length ee Wee 11ft. Gin. 
Heating surface : 

‘ire-box pt a Ane gages Te 95 square feet 

ae SS OS .. 1012 








Total heating surface 1107 square feet 


External fire-box :— 


Length Oft. 3in. 

Width ... 3ft. 104in. 
Boiler barrel :— 

Mean inside diameter j 4ft. 2hin. 

Length between tube plates 11ft. Gin. 

Height of axis above rails 6ft. 6Zin. 

Thickness of plates, iron 055lin. 
Smoke box :— 

Length inside 2ft. 33in. 

Diameter inside 4ft. 1}in. 
Steam dome :— 

Diameter lft. 114in. 

Thickness 0°47in. 
Chimney :— 

Diameter inside at base 17 ‘jin. 

Do. do. at top ... 18-Zin. 


Height above rails 13ft. Lin. 
Wheels and axles :— 


Diameter of coupled wheels ... 6ft. 10jin. 


Do. of leadingdo. .. ... ... .... 4ft. Tin. 
Distance from leading to middle 

axle boat LALPATES) : it ORE! 
Do. betweer coupled axles 7ft. Sin. 


Total wheel base __.. 17ft. Sfin. 


Engines : 


Jiameter of cylinder 17in. 
Length of stroke ... ... ... 23hin. 
From axis to axis of cylinders 6ft. 92in. 
Distance between valve rods ... 7ft. 2in. 
Length of steam ports ... 1°575in. 
Width of do ... ... 11 ‘81lin. 
Le of exhaust 3°150in. 
Width of do. 11'81lin 
Inside lap ... 0°0156in 
Outside do. ... 0°748in. 


18 square inches 


Sectional area of steam 
: 24 square inches 


Do. do. of exhaust 
Weight, loaded : 


pipe... 





Leading wheels ... 11 tons 
Middle do. ... ... 13 tons 
Driving do. ... 13 tons 

37 tons 


The internal fire-box is of copper, the boiler plates are 

of iron, the tires are of steel, and the axles are of iron ; | 
the valve gear is of Gooch’s, or the fixed link type. It 
will be seen that the outside lap on the valves is less than 
that usually adopted in this country. The proportions 
of the grate and boiler are very similar to those adopted 
in this country, the fuel cond being fairly good. The | 
workmanship is admirable, and the engine attains a speed | 
of fifty to fifty-five miles an hour with very little oscilla- } 
tion. It is no’ doubt a very favourable example of the | 
modified Crampton locomotive. It will be seen that the 
outside frames have been dispensed with. Our illustra- 


tions show the general features of both engine and tender modjfication in the size of her fans. The purpose of the trial last | heater consisted of a cylinder of 
| Wednesday was to practically test the accuracy of the deduction. | diameter, and 224in. outside lengt! 
i 


very clearly, 


The tender we illustrate above. It requires no special 
description. It weighs, empty, about 12} tons, and full, 
nearly 25 tons, very equally distributed on the six wheels. 
It holds 2000 gallons of water, and 3 tons of coal. 








THE INVENTOR OF THE MICROPHONE. 
THE public has naturally been expecting some reply 
from Mr. Preece to the charges brought against him by 
Mr. Edison. We give below all that Mr. Preece has 
thought fit to state, beyond the short note, with copy of 
telegrams, published in Tae ENGINEER of June 28th — 
“T may add that Hughes’ microphone was invented in December 





last. It was shown to the officers of the Submarine Telegraph | 
Company in February ; I did not see it until May. The first | 


carbon telephone was brought to me by Edison’s agent, Dr. Herz, 
in October last ; the second was brought by phi" om agent, Mr. 
Puskas, in March ; and a third lot by a third agent, Mr. Adams, 
in April. There is a fourth agent with a fourth lot in London 
now, but I have not seen them. Not one of these telephones 
would work upon our wires, and I have not yet seen a carbon 
telephone that would. I personally have never received a carbon 
telephone from Edison, nor a word nor a line from him respecting 
its principle and construction which can be construed in any way 
into a confidential communication. I have had showers of news- 
paper cuttings, and so have many others. These are public pro- 
perty. What I saw in his laboratory was brought by me before 
the British Association. His statement, that I have grossly 
infringed confidence, obtained under the guise of friendship, is 
based on facts generated in a too romantic brain.” 


Our readers will, we think, scarcely consider that the 
above is a successful refutation of Mr. Edison’s charge. 
We refrain at present from any comment. 





THE DESPATCH VESSEL IRIS. 


Wuarever doubts may have been entertained with respect tothe 
speed performances of the Iris, steel despatch vessel, these were 
conclusively set at rest by the long and varied trial to which she 
was subjected on the measured mile in Stokes Bay last 


week. She even outstripped the most sanguine expecta- 
tions of Mr. Barnaby, her designer. The Iris was in 
every respect an essentially experimental craft. There 


was nothing resembling her in the service with reference to 
the proportion of midship section to length, the extreme fineness 
of her entrance and run, and the ratio of her enormous horse- 

wer to displacement; and as a result there were only very 
imperfect data to guide the Constructive Department as to her 
probable performances from the actual performances of previously 
existing fo It was, therefore, necessary to obtain a constant 
for guidance hereafter, and to establish her coefficients, and 
this was rendered all the more indispensable, seeing that the 
Mercury, a sister vessel, in which everything has been 
sacrificed to speed, was being rapidly brought forward at Pem- 
broke. The results of her first trialat Portsmouth were undoubtedly 
disappointing. Mr. Barnaby had calculated that, with the 
engines developing 7000-horse 0 
hour might be realised; but the fact remained that, while the 


engines indicated 500 over the contract power, the full-power | 


runs only gave a mean speed of 16°6 knots, the revolutions per 
minute being 91. There were, however, grounds for thinking 


| that the comparative failure was due, not to the form of hull, but 


to some defect in the machinery. The Iris was propelled by two 
four-bladed screws, each 18}ft. in diameter, with a pitch of 18ft., 
the joint disc area being considerably greater in proportion 
to the engine power than is common in single-screw ships, 
while the surface of the blades was also exceptionally large. 
On the trial it became evident that the engines were over- 
weighted by the screws, and that the friction and drag which 
were set up materially detracted from the effective power 
of the machinery. It was accordingly arranged, for experi- 
mental purposes only, to remove two of the four blades on 
each fan and to make a series of progressive trials in order to 
see what improvement would result from a reduction of the blade 
area and a consequent relief to the engines. According to an 
analysis which has been made by Mr. W. H. White, of the 
Admiralty, the highest_ power developed under the novel condi- 
tions was 4369 horses, the corresponding speed 15} knots, and the 
revolutions 89. With the four-bladed screws 15} knots had 
uired 5250-horse power, and 4369-horse power would have 
sufficed for 144 knots only. d 
ress the extemporised two-bladed screws by running at any 
igher speeds, nor by their form or pitch were they adapted for use 
as two-bladed propellers; but enough had been done to show that 
the performance of the ship could be greatly improved by a 








-350--» 


The’ ship was in charge of Capt. Jones, and the trial was super- 
intended by Mr. Nathaniel Barnaby, Director of Naval Con- 
struction ; Mr. J. Wright, the Engineer-in-Chief at the Admi- 
ralty; Mr. Icely, of the Steam Reserve; Mr. Durston, of the 
Factory Department; and Mr. George Thompson, the chief 
engineer of the ship. Mr. Froude, jun., and Mr. Brunel 
were again in attendance for the purpose of taking electric 
diagrams of the performances of the engines, the force of 
the wind, &. The ship was trimmed by ballast and coal 
to 15ft. Sin. forward and 20ft. 6in. aft, which was near about 
her load-line; and the new experimental four-bladed screws 
were 16ft. 3in, in diameter and had a pitch of 20ft. While the 
diameter had been reduced the pitch had been increased, the ratio 


| of screw disc to area of midship section being thus much less 


| 





wer, a speed of 174 knots an | 


} 
| 


| 


| 
i 
| 
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It was not considered desirable to | the air. 


than on the original trial. The blades were smoothed to prevent 
friction, and conical caps had been tapped into the bosses 
over the nuts which secure the screws to the shafts, for the 
purpose of preventing the wave which has been found to follow a 
luff ending, whereby the resistance against which the ship has to 
contend in passing through the water is augmented. ‘The result 
of the trial was in every respect more than satisfactory. Four full- 
power runs were made on the mile with the following results, 
according to the J'iimes:—Steam at engines, 62]b.; vacuums 
27in.; revolutions, 96 starboard and 98 port; horse power, 7734'85; 
speed of vessel, 18°572 knots. The engines thus developed fully 
700 horses more than the contract; while the ship realised two 
knots in excess of the speed obtained from the larger screws, and 
fully a knot more than the constructive department anticipated 
to get out of her. Four runs at 16) knots gave 5132°16-horse 
power, with 86 revolutions. This, as will have been seen, was 
the utmost speed realised at the original trial with 7500-horse 
wer and 91 revolutions. Two runs at 12 knots gave 1837°14- 
,0rse power, with 62 and 60 revolutions, and two runs at 8 knots 
gave 607°25-horse power, with 41 revolutions. The engines were 
also turned as slowly as possible with the steam at only a little 
above the atmospheric pressure, when the following data were 
obtained :—Revolutions, 24 starboard and 19 port; vacuum, 28in.; 
power indicated—starboard engines, 127; port, 59; making a total 
of 186 horses. There was scarcely any vibration noticed, 
although at the previous trials the shaking of the ship was 
excessive. Altogether the performances of the screws and the 
ship were so satisfactory that further experiments are superfluous, 
and similar propellers to those of the Iris will be fitted forthwith 
to the Mercury. 

Messrs. Maudslay, Sons, and Field have just completed a 
set of two-bladed propellers, and the vessel will in all probability 
again be shortly tried with those on in place of the four-bladed 
screws with [which she has obtained such excellent results, not 
necessarily with any anticipations of getting a higher speed, but 
with a view of getting the results of a valuable experiment. 
Should they be equally successful they would be much more con- 
venient when going in and out of dock, &c., although it is feared 
that there would be considerably more vibration with the two 
blades. The vessel on this occasion was not tried with the steam 
at atmospheric pressure, which, by an arrangement of valves, 
forms one of the features of these engines, but from the results 
of former trials it may be confidently anticipated that she could, 
with the steam direct on all her cylinders, realise a speed of full 
12} knots. The advantages under which a vessel is placed that 
can with a fair speed enter into action with steam in her boilers 
of, say, 31b. or 41b., and so reduce the chances and dangers of 
explosion in the event of a shot striking any part of her boilers 
or machinery—more especially in unarmoured vessels—cannot be 
over-rated. 








HEATING AIR FROM STEAM PIPES. 
By Mr. Turron Skeet, C.E. 


Tue following note was communicated by the writer to the 
Engineering and Mining Journal, and contains something of 
interest. The object of the paper is to call attention to 
the wonderful rapidity with which large volumes of air may be 
heated by a comparatively small surface of steam pipe, when the 
air is forced over the pipe in a rapid current by means of a fan. 

The apparatus on which these experiments were tried was a 
dry closet, erected for purposes of exhibition at the Centennial 
Exhibition at Philadelphia in 1876. It consisted of a temporary 
house, occupying an area on the ground of about 25 square feet, 
and 8ft. high, is house was closed on all sides, and had a door 
6ft. high by 3ft. wide. On one side of the house, and about 4ft. 
from it, there was erected a small exhaust fan, that is to say, a 
fan having the opening for the entrance of air at the centre on 


| one side only, and fitted with a nozzle that might be connected 


by a pipe with any chamber from which it was desired to exhaust 
The fan was located so that the opening was toward the 
side of the house. The nozzle on the side of the fan was 10in. 
internal, and 10}in. external diamet A ical pipe of 
alvanised iron 12in. long, and tapering from 10}in. to 1bin. 
iameter, led from the fan to the outlet of the heater. The 
gh eg iron 15}in. external 
. There were two heads in 
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this cylinder set back about lin. from the end, and each 
drilled for and fitted with 122 brass tubes, each tube being jin. 
external, and }in. internal diameter, and in. long. e 
distance between the insides of the heads—having the space filled 
with steam, and, therefore, the exposed length of the tube—was 
20in. ‘The other head of the heater was connected with the side 
of the house by a pipe 16#in. internal diameter, and 14in. long. 

The outlet from the fan was—during the exhibiti ted 
by a 9}in. galvanised curved pipe with the house, and through 
which the air was returned again to the closet, after having been 
wormed by the Beaty, és ” ° 

For the purposes o is experiment, this return pipe was 
anemone from the house, and arranged so that the current 
was directed vertically upward toward the roof of the exhibition 
building. Also, one of the tubes of the heater was closed with a 
cork, and fitted with a glass water syphon to indicate the vacuum 
within the fan or the pressure required to force the air through 
the tubes of the heater. Steam was supplied to the heater 
through a small pipe from the boiler, and regulated by a valve 
near the heater to the pressure shown by the steam gauge on the 
heater. This gauge was not tested, but was supposed to have 
been correct. 

The temperature of the atmosphere was taken from a ther- 
mometer hung on a Hm about 6ft. from the door of the house. 
It will be observed that this temperature rises towards the end of 
the experiment. This, I believe, is due to the fact that the heater 
was gradually warming up the whole air of that portion of the 
building, notwithstanding all the doors and windows were open 
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— so i was free outlet for the heated air through openings in 
the roof. 

Nevertheless, when it is considered that the fan delivered 
nearly 1000 cubic feet of air per minute, warmed to 1424 deg., or 
through 64 deg., being equivalent of § million cubic feet of air 
raised 1 deg. pahan the half hour the fan was running, or to all 
the air contained in a room 100ft. long by 100ft. wide by 64ft. 
high, warmed 1 deg., it will be seen that such a rise of tempera- 
ture was very probable. 

The volume of the air drawn in by the fan was shown by the 
reading of an anemometer in the 16jin. pipe between the heater 
and the house. This anemometer was placed on the end of a 
slender rod about 3ft. long—the observer standing back this 
distance from the inlet of air in order that his body might not 
interfere with the current—and moved uniformly over the whole 
area of the pipe during one minute. The figures given in the lo 
are the readings after this exposure of one minute at an interv. 
of five minutes. This anemometer was afterwards tested by 
moving it through a known distance in still air, and its rate of 
5Oft. A oti 4 . 

The arrangement of the apparatus, and the details of the experi- 
ment, are given in the sketch and log annexed :— 


Log of Experiments on Air Heater. 
Velocities. 
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4 50 | 645) 987 


Mean | ll 0°380 78°988°7 142°4 786°4 | 595 

Dimensions.—Heater : Number of tubes, 121; diameter, internal, }; 
external, }j ; = 20in.; area of openings through tubes, 62in. = 0°433 
square feet ; surface, 4} poh feet. Fan: Diameter of tips of blades, 
18in.; width at tips, 6jin.; least diameter of outside of iron case, 2ft. 2in.; 
greatest do., 2ft. 5in.; greatest width of blades, Sin.; number of blades, 4; 
area of inlet nozzle, 70in.; diameter outlet nozzle, 9in.; area, 63}in.; 
average internal width of case 8}in. 

DIscussION OF THE RESULTS. 

The volume of air delivered by the fan each minute was 
987 cubic feet, and, therefore, its mean velocity through the tubes 
was— 

‘ 88°7 + 142°4 
4612 
Daten RAO 
0°433 461°2 + 88°7 60 
The heat transferred from the steam to the air was, during each 
minute, , 
986 X 53°7 deg. X 0°238 x 0°08 = 1000°9 units, 
And during each hour, : 
1000°9 X 60 = 60,054'0 units, 
And per square foot of surface each hour, 
60,054 ‘ 
= 14,130 units; 
4°25 z “ 
And the units of heat transferred per hour for each degree 
difference between the immerging air and the steam in the heater 
per square foot, 
14,130 B78 


250°3 deg. — 88°7 deg. 
This last result shows the remarkable efficiency of this surface. 











39°5 feet per second. 








It is known from former experiments that, when steam pipe is 
exposed in still air—that is to say, in air which — moves around 
in the room in the gentle currents formed by the less specific 
gravity of the heated air immediately surrounding the steam 
pipes—the heat is only transferred at the rate of 0°003 of a unit 
of heat for each degree difference of the steam inside and of the 
air outside, and that the surface of this heater is, therefore, 


87°5 _ 

0°003 es 
or nearly 3000 times as efficient. as the same surface exposed to 
still air. Accurate experiment would. also probably show. that 
the velocity of the air through these tunes was probably 3000 
times as great as the velocity of the air over the surface of steam 
pi in still air, for subsequent experiments indicated that, 
when this fan was run slower, and the vacuum shown by the 
water gauge reduced from 0°38 to.0°10, the. temperature of the 
emerging air was exactly the same, 143°4deg., and, therefore, 
that the amount of heat taken up by the air was just in proportion 
to its velocity through the tubes. Results of ‘experiments on 
steam boilers seem to indicate the same result. 

In case these experiments should be verified, and unless there 
are some objections which do not now appear, it would seem that 
the method of heating large buildings by means of steam pipe 
would soon be changed from an immense area of pipe ex in 
rooms to still air to a small ‘area, over which the air will be forced 
at a high velocity. In such a case, it must be borne in mind that 
the steam exhausted from the fan should be turned into the 
heated -— and utilised in varine, the air, and in such case 
that, until the steam required to drive the fan exceeds that 
nece to warm the air, the power to drive the fan will be 
obtained absolutely for nothing, and that nothing will be saved 
by putting in a more economical fan or engine or by lessening the 
resistance to the passage of air through the heater, so long as the 
power required is kept below what: may be developed by the 
steam used to heat the building. 

It should be the eyez of the skilful engineer to design the 
fan and heater so that all the steam necessary to drive the fan 
should be used in warming the air. If he puts in a larger heater 
than is necessary, he wastes money for the heater; and, if he 
puts in too small a heater, he wastes money for the steam 
necessary to run the fan over what is used to heat the building. 

As an example, I will cite the case of large building recently 
erected in this city—the New York oe This building is 
provided with a fan in the cellar, capable of delivering 20, 
eubic feet of air per minute, issuing from the outlet of the fan 
with a velocity of 2450ft., driven by an engine indicating 8-horse 
power, and using 15001b. of steam per hour. The resistance of 
the flues in the gare to the passage of air—being measured by 
the velocity with which the air flows back from the pressure side 
to the vacuum side of the fan through a small orifice in the wall 
—3000ft.—being equivalent to a column of air 39ft. high, or to 
0°58in. of water. 

The area of the outlet to the fan is nearly 8 square feet. If a 
nest of tubes having a little more than this area offered an 
opening to the air, it would pass through without perceptible 
resistance, and the power to run the fan would be the same as at 
present. If tubes of the same size asin experimental heater, 
+3 internal diameter, were used, it would be necessary to have, 
allowing 25 per cent. for coefficient of efflux, 


8:0 x 144 X 1°25 — on09 tubes 


0°518 
The mean velocity of the air through these tubes will be 2000ft. 
per minute, or 331°3ft. per second, being nearly the same as in 
experimental heater, and thercfore the elevation of the tempera- 
ture of the blast—for the same temperature of steam inside the 
heater—the same, 54 deg., if the tubes have the same length ; and 
if they are made 2ft. long will elevate the temperature of air from 
Odeg. to 100 deg. when the steam within has a temperature of 
220 deg. The steam exhausted from the engine would be suffi- 
cient to warm the air from 20 deg. to 90 deg., and therefore tc 
keep the building warm until the mercury fell below-20 per cent., 
after which time some live steam from the boiler would have to 
be used. The cost of this heater would be 





Dols, c. 

One cylinder of jin. wrought iron, 54in. diameter, 24in. 
long, with two heads, 8501b. at 6 percent... .. .. 51 00 

Drilling 5600 holes and expanding 2800 }} tubes at both 
ee ES eA Yar Fig! TOE ADs GS 176 00 
2800 to }# brasstubes .. .. .. .. .. -- oe -. 120000 
Erecting and constructing pipes, valves, &c. .. .. .. 150 00 
Total cost. 1577 00 


This building is now supplied with 12,000 square feet of steam 
pipes in box coils, which could not be erected for a less cost 
than 8000dols. The coal bill would be just the same in each 
case. 








Tue Danpo.o.—This great Italian ironclad was launched at 
Spezia on Tuesday. It appears that there was a hitch and that 
the ship stuck on the launching way when nearly afloat. The 
latest telegrams state that the ship was ultimately towed off by 
frigate Victor Emanuel and some other vessels. 


NorseLess Torrepo Boats.—A series of experiments with 
torpedo launches at Portsmouth have been made recently, the 
object being to ascertain how near it was possible for a torpedo 
boat to approach an enemy in the night time without its —-_ 
being discovered either by the noise of its machinery or by the 
glare of its fires. The observations were made by Captain Jones 
and Mr. Icely, of the Portsmouth Steam Reserve. ‘The Speedy, 
gunboat, which was stationed at Spithead, be preys ara the enemy. 
and the torpedo flotilla, which consisted of the Lightning and 
four steam launches, rendezvoused at Stokes Bay Pier, the dis- 
tance apart being about four miles. Two of the launches were 
tried with reference to the means adopted for concealing the glare 
of their fires, and two with reference to noise, while the Lightning 
was tried both as to noise and glare, Nixon’s smokeless steam 
naviga“ion coal being used in every instance. The night was 
moonless, but the air was remarkably clear, and the weather and 
sea were so perfectly calm that the smallest noise could be heard 
with distinctness. Ata preconcerted signal from the Speedy, the 
Lightning began its approach, and was followed at intervals of 
a quarter of an hour by the torpedo launches. She was discovered 
five minutes before she the stern of the gunboat by the 
working of her Thornycroft engines. Nos. 74 and 81 launches 
were tested for glare, the former being fitted for the purpose of 
concealing the light from the furnace, with Venetian ashpit doors 
of peculiar construction, the invention of Mr, Williams, the chief 
engineer of the Volcano, while the latter was provided with a 
vertical tube for the passage of air to the ashpit, and thus remov- 
ing the necessity of having open doors. The result proved that 
in the case of No. 74, though there was no glare from the ashpit, 
her approach was detected by the glare from her funnel, produced 
by the exhaust. The trial of the other experiment was not so 
satisfactory. Of the launches which were tested with reference 
to ‘noise, the motive power of one, No. 80, was furnished by 
Willan’s noiseless engines, the other, No. 34, the dockyard launch, 
heing fitted with Justice’s quieting exhaust. In the case of the 
former, its approach was discovered by the glae before the noise 
of the machinery could be distinguished ; while in the case of the 
dockyard rset there was no glare at all, its approach being 
indicated by the noise of the machinery, but, as the engines were 
all housed in, it had arrived within a minute and a-half from the 

anboat before it was discovered by observers intently on the 

ook-out for it. ‘The experiments tend to prove that the construc- 

tion of a perfectly noiseless and invisible torpedo boat is well 
within the bounds of possibility, and that all that is wanted to 
enable a torpedo attack in the dark to eve successful is, thinks 
the Z'imes, to combine in a single craft, Willan’s engine, Williams’ 
Venetian ashpit door, and Justice’s quieting exhaust, 
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[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred. to, 
instead of giving the number of the Specification. The 
mistake hus made by looking at Tuk EncineEr Index and 
giving the numbers there found, which only refer to pages, in place 
0; a to those pages and finding the numbers of the Specifi- 





Grants and Dates of Provisional Protection for Six Months, 
ag ee VeuicLes, Julian Bernard, Norfolk-street, Strand, 


n. 
35 bcompton Gas, Willidm Robert lake, South ton-buildi: 
mdon,—A communication from James Monroe Palmer and Charlie: 
pRe . Shaw, - os “410g pa ¥ os 
. Evectric Licut, iam Philli; ompson, Liverpool.—_A com- 
munication from Emile Reynier. Paris. ih chee 
2401. Execrric Licut, Charles Dubois, Paris. 
eS Woop-sawina Macuinery, David Thomson, Johnstone, Renfrew 
shire. 
2409. Castors, &c., Gordon Donaldson Peters, Bunhill-row, London.— 
17th June, 1878. f 
2411. Suutrers for Vesseis, &c., Robert William Vivers, Boulogne-Sur- 


Mes, Ftapee. 

2413. CanpLesticks, William Phillips Thompson, Liverpool.—A com- 

munication from Virgil L'Eplattensire, New York 

2417. InksTanps, William Salter Stewart, If; ibe, D 

2419. WueeLs, Richard Christopher Mansell, Ashford, Kent. 

2421. Screw Prope _ers, James Sample, Blyth. 

2423. Guns and Carrripces, Andrew Noble, Newcastle-on-Tyne. 

2425. PREPARING Artists’ CoLours, Richard Liebreich, Albemarle-street, 
Piccadilly, London, 

2427. ASCERTAINING WHETHER Rooms are ENGAGED, &c., Mark Abrahams, 
Leadenhall-street, London. 

2429. Looms, John Hardaker, Leeds. 

2431. Horse Harness, Walter Alfred Barlow, St. Paul’s-churchyard, 
London.—A communication from Bernhard Rice, Brooklyn, U.S. 

ag 5 gd Firewoon, John Rowley, Camberwell-road, Surrey.—18¢th 

‘une, 1878. 
_ ee Sieeprers, &c., Edward Purser, Cecil-street, Strand, 
ndon. 
2437. Fixise Ruppers, Luke Thomas, Bayswater, London. 
2441. CLick and Sprinc Work, Louis Auguste Grosclaude, Gentve 





Ant 
‘e. 





2443. Rotter for AGRgCULTURAL Purposes, George Thomas Plumbly, 
North Walsham, Norfolk. 

2445. SasH Fasrenincs, Thomas Rickett, Northfield, Worcestershire.— 
19th June, 1878. 

2451. LiguTInG Apparatus, Michel Marie Franzini, North Bank, St. John’s 
Wood, London. —25th June, 1878. 

584. TRANSMITTING AvDIBLE SicNaLs, Henry Edmunds, jun.,Gracechurch- 
street, London.—12th February, 1878. 

1098. Dicrratep Music, Walter Charles Hart Davis, Park- , Durdham 
Down, Bristol, Gloucestershire.—19th March, 1878. 

1910. FeaTHER Fasric, Mary Brewster, Logie-green, Edinburgh, N.B.— 
13th May, 1878. 

1962. SuHirtTsLEEVe Currs, Joseph James Macky, Milk-street, London.— 
16th May, 1878. 

2002. PRepaRtNc Woops, &c., for LigutTinc and Burnine purposes, Alfred 
Ford, St. John’s-wood-place, Regent’s Park, London.--18th May, 1878. 

2013. Bots, &c., Thomas Mudd, Hartlepool, Durham.—20th May, 1878. 

2061. DistrisuTiInG Manure, &c., William Ruddiman and James John- 
stone, Aberdeen, N.B.—23rd May, 1878. 

2104. ConDENseERs, Joseph Elton Bott, Nottingham. 

2105. Stups, James Muirhead, Glasgow, Lanarkshire, N.B. 

2112. Bast Furnace Sia, William Jones, Middlesbrough, Yorkshire.— 
——— from Herr Friedrich Bangert, Beuel, Germany.—27th 

‘ay, 1878. 

2224. MoriaTe of Ammonia, William Gentles, St. Helens, Lancashire.— 
3rd June, 1878. 

2331. Bars for ALBERT, &c., CHarns, John Barnard Jackson and Walter 
Charles Perrins, Birmingham.—1l1th June, 1878. 

2453. Errervescinc Wines, &c., John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Jean Dominique Cazaubon, 


ris. 

2455. SEPARATING, &c., CREAM from MiLk, Edwin Powley Alexander, 
Southampton-buildings, London.— A communication from W. Lefeldt 
and Lentsch, Schéningen, Brunswick, Germany. 

2457. TELEPHONES, &c., John Lawton Haddan, Strand, London.—A com- 
munication from Abner Mulholland Rosebrugh, Toronto, Canada. 

2459. Garpen Cuairs, &c., William Swallow, Netherton, Worcestershire. 

bs > a Liquips, John Robert Johnson, Red Lion-square, 

mdon. 

2463. BLEacuine Paper Putp, Sydney Pitt, Sutton, Surrey.—A communi- 
cation from Auguste Pochez, St. Amand-les-eaux, France. 

2465. Laces, Thornas James Smith, Fleet-street, London.—A communica- 
tion from Emile Bourgeois, Rue d’Enghien, Paris. 

2467. ELECTRO-MAGNETIC CULocks, Charles Shephcrd, Alexandra-road, 
St. John’s-wood, London. 

2469. Imitation or ARTIFICIAL LEATHER, John Harrington, Ryde, Isle of 
Wight.—20th June, 1878. 

2471. Butron-HOLE ATTACHMENTS for Sewrnc Macurnes, Thomas Benjamin 
ne ms Old Kent-road, Surrey, and John Charles Felton, City-road, 

mdon. 

2473. TREATMENT of PHoroGRapuic and other Pictures, Jeremiah Gurney, 


is. 

2475. Extincreurs, John Clayton Mewburn, Fleet-street, London.—A 
communication from Victor Herbaut, Douai, Nord, France. 

2477. Execrric Licutine, Richard Werdermann, Princes-street, Surrey. 

2479. DouBLING and Twistinc Frames, Thomas Craven, Keighley, York- 


S . 

2481. HERMETICALLY CLosinG Borrtes, &c., William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Messrs. 
Berthoud and Co., St. Quen, France.—2lst June, 1878. 

2483. Giass Furnaces, &c., Henry Joseph Ingram and George Ingram, 


Birming ry 

2485. Sewrnc Macuinery, Edmund Wiseman, Luton, Bedfordshire. 

2489. Gas, Theophilus Redwood, Earlscroft, Lower Clapton, London. 

2491. Stream Boiters, John Smith, Queen Victoria-street, London. 

2498. Securtne Leccornes, &c., William Reid, Manchester. 

2497. Heatine and Dryinc Apparatus, Franklin Hocking, Quality-court, 
Chancery-lane, London. 

2499. PoLisHING, &c., MARBLE, Robert Gair How, Carshalton, Surrey.— 
22nd June, 1878. 

2501. SasH Fastener, Robert Waycott, Paignton, Devonshire. 

2503. PREVENTING the Entry of WATER INTO, and for VENTILATING, Boats 
or VEssELs, Sir James Liston Foulis, Cohnton, Midlothian, N.B. 

2505. GREASE RecuLators for MACHINERY, Claude Nicolas Leroy, Paris. 

2509. AUTOMATICALLY PLayinc Winp MusicaL InstruMENtTs, Edmund 
Hunt, Glasgow, N.B.— A communication from Mason Johnston 
Matthews, Boston, Massachusetts, U.S. 

2511. Looms for Weavinc, Thomas Brindle and Isaac Bradshaw, Preston, 
Lancashire. 


2515. Furnace for Heatine Air, &c., William Frederick Nast, St. Louis, 
Missouri, U.S. 

2517. Exprostv# Compounps, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from the Dynamite Manufacturing Com- 
pany, Hamburg, Germany. 

2519. PrroxyY ine, &c., Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from the Dynamite Manufacturing Company, Ham- 
burg, Germany. 

2521. Mitistone Drivers, William Phillips Thompson, Lord-street, Liver- 
= —A communication from Wells Ely Sergeant and Gardiner Spring 

utler, Mi polis, Mi +, 

2523. PrintiING MACHINERY, Frederick George Myers, Rockingham-road, 
Kettering, Northamptonshire.—24th June, 1878. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2563. SkaTEs, William Robert Lake, Southampton-buildings, London.—A 
communication from Phillip Christian Franke, St. Paul, Minnesota, 
U.8.—26th June, 1878. 

2584. CoMpREssING. and Packina Hay, &c., Joseph Wohl, Boulevard 
Haussmann, Paris.—27th June, 1878. 

2612. Grain Brypers, Otis Skinner Gage, Upper Thames-street, London. 
—A communication from Cyrus Hall M‘Cormick, Chicago, Illinois, U.S. 
—29th June, 1878. 














Patents on which the Stamp Duty of £50 has been Paid. 

2425. Workinc the Brakes of Raitway Trains, &c., Richard David 

ders, tham.—5th July, 1875. 

2416. MULTITUBULAR STEAM BorLeRs, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—3rd July, 1875. 

2421. ANILINE Dyes, Justus Wolff, Wyke, near Bradford, and Ralph 
Betley, Wigan.—5th July, 1875. 











32 


THE ENGINEER. 


Jury 12, 1878, 








= Svenemy Presses, Robert Wilson, Patricroft, Lancashire.—6th 

uly, 1875. 

2448. Propecixe Dyes from NapuTuauine, &e., Justus Wolff, Wyke, near 
Bradford, and Ralph Betley, Wigan.—7th July, 1875. 

2460, MeraLiic SULPHIDES and SuLpuatres, Thomas Griffiths, Panten- 
street, London, and William Phillips Thompson, Lord-street, Liverpool, 
—Sth July, 1875. 

2465. Cutwney-pot, Samuel Edward Knight, Lordship-terrace, Clapham- 
road, New Wandsworth, Surrey.— 8th July, 1875. 

2516. Caams Castes, William Lake, 8 
London.—18th July, 1875. 

259. Printinc Metal Piarss, Robert Barclay, College-hill, Cannon- 
street, London.—20th July, 1875. 

2431. Comprnep Guarp and Freeper for THrasuine Macuine Drums, 
John Potterton Fison, Tev: , Cambridgeshire.—5th July, 1875. 

2478. Sarery Wivxpinc Apparatus for Lirts, &c., Alexander Mel 
Clark, Chancery-lane, London.—9th July, 1875. 

a Ty Alexander Melville Clark, Chancery-lane, London.—12th 

uly, fo. 

2524. DrRecT-actinc Pyeumatic Hammers, Charles Sholl, Truro, Corn- 


wall.—13th July, 1875. 
Severn, Sutton, Surrey.—6th July, 1875. 
» Lancashire,— 
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2435. REFRIGERATORS, George 

2438. Winpinc Macuinery, Edward Ormerod, Atherton, 
6th July, 1875. 

2452. Mortistnc Macutnes, He Edward Newton, Chancery-lane 
London.—ith July, 1875. — 

2628. Sprxxinc, &c., Topacco, Thomas Butterworth, Oldham, Lancashire. 
_ 24th July, 1875. 

2434. SIGNALLING APraRatvs, William Stroudly and Stephen Rusbridge 
Brighton, Sussex.—6th July, 1875. my : 


Patents on which the Stamp Duty of £100 has been Paid. 

1715. Lusricatinc Compounn, William Robert Lak thampton- - 
ings, London.—lst July, 1871. Bani —_ 

1722. Lixep VacuUM-KiERS, Pans, or Vesseis, Samuel Mason, jun., Man- 
ches ter.—3rd July, 1871. 

= Srewmnc Macurss, James Willoox, Cheapside, London.—4th July, 


1871. 
1746. FixtsHinc or Dressinc Textite Fasrics, &c., John Robertson, 
jeNitahill, Renfrewshire —ich July, 1871. : 
22. OMOTIVE an RTABLE STEAM EnG1NeEs, Loftus Perkins, Seaford- 
. a et, ane » London.—12th July, 1871. ¥ 
62 TMOSPHERIC TELEGRAPH APPARATUS, Augusto Guattari, Euston- 
road, London.— 20h June, 1871. 7 ; 
1774. CLEANING GRatx, William Houghton, Great Grims colnshire. 
—6th July, 1871. pales 
1733. SuppHaTEs, James Hargreaves, Appleton-within-Widnes, Lanca- 
: —_ and Thomas oe Widnes, Lancashire.—4th July, 1871. 
778. THREAD Spoois for Sewinc Macuine SHutties, Peter J 
Manchester.—7th July, 1871. : ore Sap 
1793. Spinntne, &c., Tosacco, Thomas Butterworth, Oldham, L hi 


2445. SasH Fastenina, Thomas Rickett, Northfield.—19¢h June, 1878. 

2485. SEWING wv Macuiyery, Edmund Wiseman, Luton.—22nd June, 1878, 

2563, Skares, William Robert Lake, Southampton-buildings, London.— 
A communication from Phillip Christian Franke.—26th June, 1878. 

2584. CoMPREssiNG and Packinc Hay, &c., Joseph Wohl, Boulevard 
Haussmann, Paris.—27th June, 1878. 


All ha an interest in opposing any one of such applications 
should leave — ars in writing of | their eee to such Citation 
» _ office of the Commissioners of Patents within twenty-one days after 

at 





List of Specifications Fadlished curing the week ending 
y, 


3500, 2d.; 4051, 2d ; 4219, Gd.; 4311, Gd.; 4824, 6d.; 4330, Sd.; 4354, 4d.; 
4357, 4d.; 4361, 6d.; 4364, 6d.; 4872, 6d.; 4377, 6d.; 4394, 6d.; 4395, 6d.; 
4399, 6d.; 4400, 6d.; 4410, 6d.; 4412, 8d.; 4417, 6d.; 4418, 6d.; 4420, 6d.; 
4423, 6d.; 4424, 6d.; 4426, Sd.; 4431, Gd.; 4435, 10d.; 4436, 6d.; 4439, 6d.; 
4442, 4d.; 4450, 6d.; 2, Gd.; 4453, 6d.; 4454, 6d.; 4455, 2d.; 
4458, Gd.; 4461, Sd.; 4464, 4d.; 4467, 6d.; 4470, Sd.; 4471, 6d.; 4472, 6d.; 

: , Od.; 4484, 4d.; 4490, Gd.; 4493, 6d.; 4499, 6d.; 4500, 6d.; 
4507, 4d.; 4510, 1s.; 4513, 6d.; 4517, 6d.; 4548, 6d.; 4551, 2d.; 4566, 2d.; 
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4600, 4604, 2d.; 4605, 2d.; 4606, 6d. 
4618, 4d.; 4622, 2d.; 4636, 4d.; 4638, 2d.; 4640, 2d.; 4642, 2d.; 
4646, 2d.; 4653, 2d.; 4654, 4d.; 4658, 2d.; 4664, 2d.; 4666, 2d.; 4667, . 
4671, 2d.; 4672, 4d.; 4677, 2d.; 4769, 4d.; 574, 6d.; 1256, 4d.; 1299, 4d.; 
1328, 6d.; 1362, 6d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receijs* of the amount of price and oe. Sums exceeding 1s. must be 
remiixd by Post-office er, made payable at the Post-office, 5, — 
Holbora, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
pton-buildings, Ch y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 


Her Majesty's Commissioners of Patents 





4054. Spikes, Nats, &c., J. E. Bennett.—Dated 1st November, 1877. 


The spike, nail, or other similar article, is so made that the shank or 
stem is solid at its de only, the lower end being split or se ted 
into any suitable number of . From the point, a suitable distance 
up the shank, each of the said parts of the lower end is so chamfered, 





—Sth July, 1871. e 
1765. Looms, William Strang, Glasgow, Lanarkshire, N.B.—6th July, 1875. 
1788. RevoLvine PuppLine FuRNaces, Thomas Richardson, John William 
a and Adam Spencer, West Hartlepool, Durham.—sth July, 
whe 
1797. Vatves, Thomas Whitwell, Thornaby Ironworks, Stockton- = 
Tees, Durham.—sth July, 1871. 4 nr 


Notices of Intention to Proceed with Patents. 


136. Sprive Borroms for Beps, &c., Richard Hunt, Liverpool.—11th 
January, 1878. ‘ 

446. ILLUMINATING Opsscts, Henry Vander Weyde, Regent-street, London. 
—2nd February, 1878. 

793. Supses for Lorrrnc Tress, &c., Samuel Wilks, Sheffield.—26th Feb- 
ruary, 1878. 

816. Sprine CarriaGe and TaBLe Cuatr, John Williams ity-road, 

—28th February, 1878. -- a 

826. Fitter Presses, Alexander Browne, Southampton-buildi London. 
—A communication from Bourdon. ery 

827. Barcutnc Jute, William Stewart, Dundee. 

832. Om Miiis, Edward Ross Walker, Leeds. 

833. Soap, Adol George, Marseilles, France. 

839. Heatinc Water, Robert Newton, Keighley. 

842, Rattway CoupLines or Coupiinc Burrers, William Robert Lake, 
Southampton-buildings, London. — A communication from Edward 
Everett Powers. 

843. Destcninc on Woop, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Augusto Guattari.—Let March, 1878. 

847. Krers for BLeacuine Cotton, Liven, &c., William Bracewell, Brins- 
— near Chorley. j 

853. Dressive and Puriryiyc Mupp.ines, Thomas ones, 
phn ag em § . David J , Water- 

= ae Joseph oe. Manchester. 

859. CLeantnG SurFaces of Metat Pvates, Edwin Ya Fr —2 
Merch 1st ES, tes, Glasgow.—2nd 

865. Mzasurine Ligutps, Robert Millar, Kilmarnock. 

874. Borries for AERATED or Gaszous Liquips, William Wharldale, Knot- 


tingley. 
879. Steam ENcrne Conpensers, Cuthbert Burnett, Stockton, Char! 
dley Austin, Newcastle. os a ~4 
881. Om, Seep, &c., Cakes, George Ephraim Selby, Kings - 
“ March, 1878. es pa - _ 
886. Puriryinc Gum, &c., Frank Wirth, Frankfort-on- — 
qe ay Withelm Kelbe. Lowe 
895, Boats, J Garrett Tongue, S don. 
. — — from John Frederick Schultheis. — 
98. INVERTED Direct-actinc Marine Enotxes, William Alin 
a Sunderland. = ras} 
. SrpHow Arraratus, Edward Griffith Brewer, Chancery-la London. 
oat communication from Henri Deleuze. . 7 —_ 

902. TRANSMITTING LicHuT, Melville Thomson Neale, Adel -- 
io March, 18%8. ee 
911. Sparne Latcues and Locks, William Robert Lake, Southampton- 
buildings, London.—A communication from Messrs. Brot! by 

912. — John Collier, Halifax. _— “4 
918. TURNING OVER LEAVEs of Music, Alexander Melville Clark, Chancery- 
ne, London.—A communication from Maurice Sauvalle.—6th March, 
922. “REPEATING Fire-arMs, John Henry Johnson, Lincoln’s-inn-fie 
London.—A communication from Paul Mauser.—7th March, 1878. - 
955. —— ct bert, from Sopa Restpvss, &c., Gerard Wenzeslaus 
von Nawroc —A communication from M haffner 
‘~—— Helbig. tee = 
960. HyprocarBon Cooxinc Stoves, David Pitcairn W: Birming- 
ham.—9th March, 1878. ¢ night, 7 
968. Reversive Bouts of Mortise and Rim Locks and LatcHes, John 
__ Wolver! " 
978. Bixpinc Cur Crops into Sueaves, Charles Thomas Burgess, Bren’ 
wood.—llth March, 1878. - r “43 
988. Mountine Topacco Pipes, &c., William Rest, Albion-buildings, 
Aldi te-street, London 
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992. Propuctnc DEsicxs on Bricks, Ti.vs, &c., Henry N Leeds. — 
12th March, 1878. a “4 “Ee j 
1036. Brick Kiins, é&c., Richard Veevers, Fulwood, near Preston.—15 
March, 1878. ° : ~j 
1052. CHISEL-PoINTING Nats, &c., John Wakefield and George Horatio 
Wakefield, Birmingham. ~ rg 
1054. Coatinc Metat with Trix, Edward Parry, New Bridge-street, 
London.—A communication from Ignaz Neuburg, Josef N 
Moritz Bohn.—l6th March, 1878. eee 
1223. CLeantnc Grain, Joseph Silas Leas, Chancery-lane, London.—A 
a_i - “on the Barnard and Leas Manufacturing Company.— 
28th March, 1878. 


1591. Reviviryinc Spext Lime, George Robertson Hislop, Paisley, and 

. eo <1 +e April, 1878. oon 

649. BotrLes and other Neckep Vrsseis, Horace di Tilaoz, Naples 
Italy.—24th April, 1878. Sar ; : 

1898, DRess-HOLDERS, Henry Marming Knight, Lo yood-street, 
London.—Ilth May, 1878. a 

1940. Steam GENERATORS, George Plant, Altrincham, Chester.—15th May, 


1878. 
2081. Inox, James Couper, jum., Glasgow, and Robert Dobbie, Larbert. 
a, manamar CaRRtAGE, &¢., AXLEs, John Ash, Stoke-on-Trent.—24th 
May, 1878. 
= Ae ae od IsFantry, James Wood, Old Glossop. 
27. Sewrnc Macntnes, Vincent Newton, Chancery-lane, London. 
—A communication from John William Julius Thiemer. 7 
2131. Exastic Wes, William Ellis Jefferson, Leicester.—28th May, 1878. 
2197. Porato PLa¥rinc Macutyes, George Wilson Murray, Banff 
Thomas Ferguson, Kinnochtry. . 
2206. THRASHING Macutves, William Robert Lake, Southampton-build- 
ings, London.—A communication from Thomas Quinlivan.—lst June, 
did. 
ie of Ammonia, William Gentles, Saint Helens.—3rd June, 
‘ 


= beg —g Gas, Charles William Heaton, Lessness Heath, Kent.— 

th June, 1878. 

2217, SHeEer SueaRs, Thomas Brown, Sheffield.—5th June, 1878. 

2781. Recuiatixc Evectrtc Currents, &c., Charles W: ‘ 
Westminster.—7th Junr, 1878. os o> ‘Wiis Sietoens, 

a —— Rercse, William Hailwood, Rochdale, Lamcaster.—l1th 
un, 15. 


, or off from its point towards the centre of the shank 
as that when the — is driven into wood, or any substance capable of 
being compressed by it, the parts of the shank will, by reason of their 
being so bevelled or rounded at and from)their points, take different 
directions. 

4160. MacHINeRY ror THE MANUFACTURE oF Boots AND SnHoes, 7. Cow- 
burn.—Dated 8th November, 1877. 10d. 

For rivetting and shaping the heels a block or rest is provided on which 
the heel is placed and retained in position by a clip or holder, and a ram 
is employed which descends within the boot and presses the heel firmly 
on the block. The ram has within it a number of tubes, corresponding 
with the number and position of rivets to be driven, and also a punch to 
each tube, and a supply of rivets is carried in guides or racks arranged 
around the top of the ram, the racks sloping towards and delivering the 
rivets to the mouth of the tubes. The rivets are delivered into the tube 
by suitable springs, which release one to each revolution of the machine, 
the punches are then forced down, driving the rivets into the heel at any 
angle required. The clip or holder is withdrawn by a further movement 
of the machine out of the way of the knife. This knife is carried on a 
slide, working in a lever or arm revolving on a vertical axis nearly con- 
centric with the heel, and has a reciprocating jal rotary motion 
imparted to it round three sides of the heel. ec knife is caused to 
approach to or recede from the centre by a curved guide, which directs 
the lower edge of the knife and gives the form to the bottom of the heel. 
The top or seat can be made of a different shape or form by the employ- 
ment of another curved guide, which gives the necessary movement to 
the upper edge of the knife. 

4101. Mayvuracture or INDIAN FurBaNs, W. M. A. Gillam.—Dated 9th 
November, 1877. 4d. 

The turban is formed of a felted material or a cork body covered with 
cloth. The body and nearly the whole of the turban is formed hollow in 
one or more pieces or blocks, or in moulds, so as to give the material the 
necessary shape. 

4230. Ki.ns ror Burnine Bricks, Ties, &c., W. R. Lake.—Dated 12th 
November, 1877.—{A communication.) 10d. 

The kiln is provided with grate bars, water pans in the ash-pits, a 
central blast pipe, and channels sunk in the top of the floor for circulating 
the heat from furnaccs under the entire bottom of the charge when set in 
the kiln for burning. 

4239. Macuinery ror Composinc anp Distriputine Type, W. P. Thomp- 
son.—Dated 13th November, 1877.—(A communication.) 10d. 

In distribu , the letters are pushed into a tray by finger-keys or 
pistons actuated by hand, and which in turn work the great lever, corre- 
spon to another lever terminated by a presser, which propels the 
letter into its position. The finger keys have, by the same movement, 
opened a trap which comes out at the summit of a table inclined to the 
vertical, u which is a series of grooves. In these grooves slide the 
letters, which have been introduced by means of the finger-keys, worked 
by the hand, and which work the guide letter levers, in a direction 
parallel to the table, which, in turn, guides the letters in the right 

irecti For posing, the letters are placed in the founts, and 
the —— works by means of finger-keys, a lever, and a spring 
coil. keys rest by means of triangles or bell cranks on vertical 
levers, which are terminated by a plate or blade in the form of a T, 
the movement of which, produced by the key, drives the letters into 
the pipe cavity. This cavity comes out of the grooves in the 
table vertical to the included triangular plane, into which it adjusts 
itself ; taken up by a leather strap moved by two pulleys, the letters are 
turned on to a wheel with movable teeth, and moved by a large guide 
pulley from a small pulley. Underneath the wheel with movable teeth is 
a triangle, which receives successively all the letters which push one 
another towards a triangle which is connected with the spacing. 
4241. Macuivery —_ Wixpinc YARN on THREAD, J. Boyd.—Dated 13th 

Ne 1 


, 1877. ¥ 

This consists in winding yarn or thread upon age or into cops by 

means of conical surfaces with axes at right angles to the axes of the 
or cop spindles, wherein the pirns or spindles are retained by 

loose centres on weighted non-rotating spindles and by anti-friction 

wheels. 

4250. Supmarine Torrepors, A. V.fNewton.—Dated 13th November, 1877. 
‘A communication.) 6d. 

This consists, first, of a submarine torpedo having its transverse sec- 
tion square or lar, its top and bottom fiat and parallel, its sides 
vertical out rl , and its ends sharp, Secondly, in a sub- 
marine lo, having wi it a firing pin for igniting fulminating 
priming to uce Mead explosion ef the charge, a! a feclaes head = cap 

ving a cutting edge, and capable g broken or split by 
striking the vessel or body assailed. 

4255. Arracuine Prox Hanptes, J. Warsop.—Dated 14th November, 1877. 
8. 

This consists in a means of fixing or removing a pick head, or other 
sare = to and from eee or oo —— rs a conical screw 
we orcing a portion of the hoop or , or a loose piece surroun 
the Randle against the interior of the eye of the pick head. ws 
4259. Ticntentino Bae Ties, H. J. Haddan.—Dated 14th November, 1877. 

—{A communication.) 6d. 
The machinery consists essentially in the bination with suitabl 
cti ism of a draft cylinder and a or cylinder, the two 
latter respectively acting upon a band in opposite lines of direction of 
applied force ; in combination with said tiers of a band tightener, 
of duplex valve mi m and a single operating lever, 
hereby the induction and educti ye of said cylinders can be opened 
to the steam and exhaust ports in said valves. The bale is formed with 
two independent through slots for the attachment of the two ends of the 
band, one of the said slots being w ha and provided with a 
wedge or roller, which serves to automatically lock the pand. 
4264. Creanino Mera Priares, 2. J. Hutchings and 7. John.—Dated 14th 
November, 1877. 6d. 
This consists in the 

















lication of reciprocating or otherwise moving 
flat or appli , so constru and operating as to coritinu- 
ously nt fresh parts or particles of cleaning material for cleaning tin 
and Ewe plates. 
. SECURING THE Points IN RatLway Crossinas, G. Capper.—Dated 
14th November, 1877. 6d. 

This consists in providing the two wing rails and the point with two 
elongated and intermediate jaws, which jaws extend beyond the extreme 
end of the crossing point, more particularly with the object of acting as 
an extended foot for the pu: of qustalning firmly the point at such 
times as trains pass over it; the jaws have also at such extension 
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between them an openspace. Through the extended jaws and wing rails 
are passed a bolt or bolts, by means of which, at tad desired time, the 





point can be Hahtoned, up and compressed, and firmly secured from 
moving up and down, 
4267. Inontinc Macuine, F. Wirth.—Dated 14th November, 1877.—(4 
communication.) Gd. 
The ironing implement is held in jaws which are attached to a rod 
votted at its upper end and guided. The rod receives its movement 
rom an excentric on a driving axle and a connecting rod. The dri 
axle is provided with a pulley at one end and a fly-wheel at the other, 
and is driven by any suitable motion. The ironing table is capable of 
being moved up and down, 
4279. Screw Proreciers, RK, Grifiths.—Dated 1th November, 1877, 


The screw propeller is formed withan enlarged centre boss, the diameter of 
which will be about half that of the screw, more or less. Projecting 
— are fixed to the stern of the vessel the size of the boss, so that the 

may meet with little resistance in moving forward with the vessel, 
The screw may be worked in a tunnel formed within the ship, or at the 
stern in the ordlnary place with a casing over it, which causes it to draw 
its supply of water from below the ship, or with a casing which only 
extends a short distance in front of the screw, and in which radial arms 
or other flat bars are fixed before and behind the screw to protect the 
screw, strengthen the casing, and assist in causing the water to flow into 
the space behind the centre boss of the screw by taking out the twist 
that is given to the water by the action of the screw propeller. 


4281. }’acneric on Martvers’ Compasses, W. H. Haseler.—Dated 15th 
November, 1877. 6d. 

This consists, first, in attac to the magnetic needle or card of the 
compass, or forming on the card, the figure of a living thing, for the 
purpose of indicating that end of the needle which points to the north; 
or making the magnetic needle itself in the form of a living on 
Secondly, rapidly reducing the amplitude of the vibrations of the magnetic 
needle and card by the use of vanes, either made by bending portions of 
the figures of living things or by the addition of separate vanes to the 
needle or card 
4286. Treatinc Reruse anp Sewace TO Optain Manure, &c., J. H. 

Kidd.—Dated 16th November, 1877. 6d. 

The sludge and excreta is treated as described in specification No. 207, 
dated 19th January, 1876, and then, after it has passed through a drying 
machine, it is placed in ordinary gas retorts or ovens to Ay and gas, 
which may be stored in a gasometer to be used for illuminating pw 
or heating purposes; and besides the gas, ammoniacal liquor is obtained, 
which may be used as required, or employed to mix and enrich the 
manure. For concentrating urine, a boiler or cistern with a hollow 
bottom is employed, which is heated by steam ; and in this boiler there 
are bearings for one or more horizontal shafts, which carry a number of 
thin discs of metal or other material placed upon the shaft side by side 
with a space between each disc. The lower parts of these discs dip in 
the urine in the cistern as the shaft or shafts rotate, so as to take upa 
thin film of the liquid, the upper part of these discs being exposed to the 
heated gases from flues on the combustion of gases. 

4290. ArrpaRatos ror Packine Sucar, &c., A. Lyle, sen.—Dated 16th 
November, 1877. td. . 

This comprises a platform fitted to a low framing, in which it is guided 
so as to be capable of a short vertical movement. Beneath the platform 
there are placed two or more horizontal shafts, which, when the apparatus 
is in operation, are made to rotate by any convenient gearing and motive- 
power. The horizontal shafts have fixed to them cams, which are shaped 
spirally or otherwise, so as to move alternately up and down the platform 
in a gradual manner, and then let it drop suddenly, the cams all acting 
together, so that the platform is always horizontal. The cask is placed on 
the platform, and the shafts are set in motion whilst the sugar or other 
materia] is being filled into it. The repeated lifting and dropping of the 
platform, with the cask on it, produces concussion in the material and 
causes it by its own weight and through the concussive action to become 

pacted and densified 
4296. Dovete Putitey Brock, &e., J. Gee.—Dated th November, 
1877. 6d. 

This consists of chain and worm-wheels on separate axles, and actuated 
by an intermediate worm in combination with an endless lift chain, 
having two bights, and working from opposite corner sides of the frame 
in which the apparatus is fitted. 


4205. Seep Dritts anp Horsenors, W. Sargeant.—Dated 16th Novem- 
ber, 1877. . 

The axle of cach of the hind wheels is made to project from an upright 
axis which has a lever steerage handle projecting backwards from it. The 
upright axes have also arms projecting trom them, which are coupled 
together by a link, so that when one is turned by its lever steerage handle 
the other turns with it. There is also a link carried forward from an arm 
on one of the axes to steer the front wheel or wheels at the same time 
that the hind wheels are steered. For driving the seed delivery apparatus 
motion is conveyed to it from one of the hind wheels by a spindle 
rising up through the vertical axis from which the axis of this wheel is 
carried. 








4297. Reeuatine, &c., THE FLow or Liqutps AND Ftvrps, J. J. and W. 
A. Tulor.—Dated Vth November, 1877. 8d. 

This consists, first, in arranging packed cocks so that the packing in 
the same and in the grooves may be set up or tightened at the same time 
along or over its whole surface or length, or any portion or part of the 
same, by means of wedges or movable parts against the part required to 
make a tight joint in place of being simply compressed at the ends as 
heretofore ; secondly, forming the grooves with a taper or curve from top 
to bottom, or a double taper to, or curve or curves towards or about the 
centre line of the cock or tap, 80 as to give alead to the packing and enable 
the same to be tightened more readily, and so that in some cases one 
gland only may be used. 

4299. Looms, H. Forster and J. Robinson.—Dated 16th November, 1877. 


6d, 

The drop box is connected by rods to the ordinary weighted or balanced 
lever, to which is jointed one end of a rod, jointed or linked at its other 
arm to a plain arm of a double lever, having its other arm provided with 
teeth geared into a worm or scroll fixed to a vertical shaft working in 
bearings connected to one of the side frames of the loom, or the rod is 
connected to a rack geared into a toothed segment instead of a plain 
lever, or to a nut worked by a screw, or a screw worked by a nut. The 
shaft ing the worm or scroll has at its lower end a crown wheel, pro- 
vided with a number of teeth or pins, and below this crown wheel there 
are two pin wheels held to the crank sifaft by keys or feathers, so that 
they can revolve with the shaft and be moved to and fro sideways. 
4300. Macuinery ror PLeatiInG AND Makino up MILLINERY, &c., 2. 

Davis and E. Whitehall.—Dated 17th November, W877. 6d. 

A pair of standards connected by tie bars form bearings for various 
portions of the machine. The standards support a bearing surface, upon 
which the fabric to be operated upon is placed; above this surface is a 
bar, which has a rising and falling motion given to it by rocking levers 
and springs, the levers being operated by cams carried by a shaft pro- 
vided with a toothed wheel, which gears into a similar wheel on a driving 
shaft provided with fast and loose pulleys. The driving shaft carries two 
cams, which operate rocking levers, each carrying a spring attached 
to a plate, which is formed in sectional lengths to allow of any inequality 
of the fabric to be operated upon, the plate being held to the bearing 
surface by the springs. There is a second sectional plate, which is 
operated by excentrics secured on « tube capable of adjustment upon the 
driving shaft; the second plate is acted upon by rocking levers and 
springs operated by cams on the driving shaft. The bearings of the 
driving shaft are excentrics, adjustable by means of levers connected to 
links, which rock upon one of the tie bars of the machine ; a guiding 
apparatus is attached to the machine. 

4302. Carp on Lape. Fixer ror Rartway Trucks anp Wacons, J. 
Henderson. — Dated 17th November, 1877. 6d. 

This consists of a grooved bar and a blade spring fixed on to the side of 

the truck or wagon at some inches distance apart. 


4308. SHortnc Horses, &c., J. Whiteford.—Dated 17th November, 18774 


6d. 

This consists in fixing wood or other suitable material to the metal 
part of the shoe by dovetail recesses, either with or without a casing, or 
driven into deep vertical recesses formed by the metal ends and sides or 
edges of the shoe. 

4305. Treatixe Corn, &c., F. Wirth.—Dated 17th November, 1877.(A 
communication.) 6d. 

This consists in relieving the axles of the crushing rollers from pressure 
in their bearings by means of friction wheels arranged to bear against the 
said axles and against each other. 

4807. Dmunisninc anv Alr VaLves, W. Hanson.—Dated 17th November, 
1 6d. 


The diminishing valve is constructed with a valve casing, in which is 
fitted in a chamber fixed in the casing an equilibrium valve of a double 
beat form. On the top of this chamber, and inside the casing is cast a 
lug, in which is fitted a standard, having on the topa jaw in which 
works the fulcrum of a lever. On the short end of this lever is fitted a 
link, the other end of the link being fitted on the top of the equilibrium 
valve. The long end of the lever is fitted with a weight, which works in 
a tube cast in the inside of the valve casing. In the bottom of thjs tube 
is formed a small , carried to the outside of the side of the casing, 
and on this outatde is formed a boss, in which is screwed a joint. 
In this joint is fitted a small pipe, which extends a sufficien height to 
equal the weight of mercury to the pressure reduced. On the top of this 
small pipe is fitted a cup, having on the top an air valve. Mercury is 
placed in the tube cast in the valve casing, on which acts the weight fitted 
on the equilibrium valve lever. 
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4308. Burrina SPRINGs, &c., H. B. Covlett.--Dated Lith Novenber, 1877. 
6d. 

This consists in forming the wg oe iron or steel cylinder from a 
plain plate, bent and welded into form of a cylinder or a coned 
cylinder, which is subsequently finished by means of hydraulic pressure 
and by rolling until cold, or nearly so. This external cylinder has at the 
front end thereof an internal surface projecting slightly into the interior 
of the cylinder. The buffer rod or piston may be made either tubular or 
solid. Any suitable form of coiled, volute, coned, or other steel spring, 
or any suitable form of india-rubber spring, may be used in the casings. 
4309. Stipe Vatves anv Cocks, 7. Kobertson,—Dated 17th November, 1877. 

bd. 

This consists in the construction of slide valves, sluice valves, or cocks, 
with a sliding valve of wedge-like or prismatic form, sliding in the 
direction of its length between puts or p in two corresponding 
faces. 

4318. Sizinc anp Dresstna Yarn, L. Haslam.—Dated Vith November, 
1877. 





This consists pricipally, in dividing the contents of each yarn beam 

into a separate and distinct layer as soon as they leave the sizing trough, 

and in [enemy Neer thus in separate layers until they are dry, whereby 

their adhesion is entirely prevented. 

4321. System or DouBLe TELEGRAPHIC TRANsMission, J. X. EB. Siewr.— 
—Dated 19th November, 1877. 6d. 

A cam, excentric, or its equivalent connected to the earth, is caused by 
clockwork to revolve rapidly between two spring contact levers, the one 
of which is connected to the positive and the other to the negative pole 
of the battery, These levers are thus caused to oscillate rapidly to and 
from their respective contacts, the one of which is connected to a con- 
tact for one operating key or sending instrument, and the other to a con- 
tact for another such key or sending instrument. Both these keys or 
senders are connected to the one line wire, which is thus made to receive 
only positive currents from the one key or sender, and only negative 
currents from the other, such currents being in each case intermittent, 
but succeeding each other rapidly. The line wire leads toa coil having 
a pair of polarised armatures, or to a pair of polarised relays, the one of 
which is actuated by positive currents, and the other by negative 
currents, each operating a local battery in connection with a receiving 
instrument, 

4322. Winpino Gear AnD Sarety Apparatus ror Mines, C. Pieper.— 
—Dated 19th November, 1877.—(A communication.) bd. 

The two drums and the overhead pulleys of the ordinary winding 
arrangements are replaced by a single ~ ey having a groove on its 
periphery. This pulley is keyed on the shaft of the winding engine and 
is placed over the working pit. The winding rope, which is simply hung 
over the said pulley so as to encircle only its top part is actuated by 
friction alone. The safety apparatus is arranged as follows :—Below the 
winding pulley a shaft is placed, carrying two other grooved pulleys, over 
which are placed auxiliary ro attached at the ends to the hoisting 
cages. The bearings of the said shafts are supported by springs. 

4326. Sewine Macnines, A. Watkins.—-Dated 19th November, 1877. 6d 

This consists in placing the pivot of the lever bar for working the 
needle at or near the centre thereof, so as to balance such lever bar and 
thereby diminish the power required for working the needle through, or 


by means of such bar, the end of which is connected to a light rod which 
receives a crank motion of suitable throw, to work the needle as required, 
The shaft for working the looper is driven in the ordinary manner. This 


shaft is mounted so as to turn in hard steel bearings at each end, the 
frictional surfaces of which bearings and such parts of the shaft are of 
much smaller area than usual. The presser bar is also arranged so as to 
diminish friction in its working by dispensing with the ordinary spiral 
spring, and forming the required connection by making the end of a flat 
spring to enter an aperture in the bar, which is guided in its slight 
vertical movements by having slots in it, through which pass fixed 
studs which serve as guides. 

4327. Te_escores, W. R. Lake.—Dated 19th November, 1877.—4{A com- 

> munication.) Not proceeded with.) 4d. 

A plate containing three set screws is connected with a bracket arranged 
on a short tube, on the other end of the tube a bar is fixed, ending in a 
plate, also containing three set screws ; the first-named plate is provided 
with a case holding a large concave mirror, and the second plate is pro- 
vided with a case holding a small mirror. The position of these mirrors 
may be regulated by the set screws. At one end of the tube is a telescopic 
tube holding an eye piece, 

4328. Ontaininc Motive Power, W. 
1877.—{A communication.) 6d. 

This consists of a retort that may be used for sublimating or fusing 
mercury, with an attachment at the top of the retort of an clongated pipe 
bent in zig-zag or similar direction, and leading from the retort through 
a trough containing water or other cooling material. At the end of this 
pipe a wheel is suspended. Around the periphery of this wheel is placed 
a series of buckets to catch the mercury that falls from the pipe, having 
beon précipitated in its passage through the same. The wheel is partially 
enclosed in a sheathing for the purpose of catching and conducting the 
mercury back through a pipe into the base of the retort again. In this 
pipe a trap or bend is constructed to prevent the escape of the fumes at 
point of supply. 

4333. Vestiation, C. S. Robinson and G. Goldsinith.—Dated 19th Novein- 
ber, 1877. 6d. 

This consists in forming in the chimney breast, or in connection there- 
with, in addition to the ordinary smoke flue, a perpendicular or inclined 
flue, to the top of which is fixed an Arnott’s or other suitable valve, or 
an open grating, so as to connect the flue with the top of the room. The 
bottom of this flue enters the smoke flue a little above or near the throat 
of the chimney. 

4336. Cigarettes, A. Strauss.—Dated 19th November, 1877. 6d. 

This consists in covering one or both ends of an open-ended cigarette 
that has no mouthpiece, with an open-worked, perforated, or woven body, 
such as gauze, net, lace, muslin, thin metal, paper, or equivalent material 
to prevent the tobacco getting inte the mouth of the smoker. 

4337. Metatiic Wixpow Frames, Skyuicnts, &c., J. 7. Harris.—Dated 
19th November, 1877. 6d. 

This consists in cutting a semi-dovetail recess in the upper edge of the 
end of each of the bars to be united, and 4 similar semi-dovetail recess in 
the lower edge of the same end, these two recesses together form’ 
one dovetail. One or more dovetail recesses are formed in the middle o: 
the end of each bar, and a portion of the ordinary rebate or moulding of 
the bar is cut away. The ends of the four bars are then brought together 
to be united in a mould of the proper shape, and molten metal to run in 
so as to fill up the dovetail recesses and the space of the cutawey portions 
of the rebates. 

4338. Macutivery ror Duessina on Frisninc Lacs, &c., L. Lindley.— 
Dated 19th November, 1877. 6d. 

This consists in mounting chains of pins or tentering hooks in guides 
on each side of the machine in combination with heated cylinders and 
pressing rollers. 

4348. Sreerninc Apranatus, &c., M.and A, Paul and J. Haythorn.— 
Dated 20th November, 1877 i, 

A double-acting steam cylinder is os to directly work two 
plunger pumps which force water or other suitable liquid through pipes, 
and a directing valve to a moving*hydraulic cylinder. This hydraulic 
cylinder works upon a fixed piston and rod, and has on its outside rack 
teeth which, in the case of steering apparatus, gear with a pinion on a 
shaft, having fast on it a two-grooved pulley, or a barrel, or other equiva- 
lent for acting on the chains or ropes which are connected to the rudder. 
4349. AvTuMATICALLY SIGNALLING ON RaILway Lines, A. Wrigley.—, 

Dated 20th November, 1877, 10d. ‘ 

This consists of a combined mechanical and electric clock, arranged to 
actuate a disc, upon which is displayed certain observable figures or 
letters indicating periods of time clearly visible. The disc is provided 
with a small drum, upon which is wound a weighted chain or cord. The 
disc and drum are carried by and run loose on their axle, so that the 
chain causes the disc in its normal state to indicate zero by displayin 
blank or a cypher. On the side opposite to the drum the disc is provid 
with teeth or projections, which gear into teeth or projections on a clutch 
sliding on a keyway. This clutch is actuated by mechanical means or by 
electricity by the action of the passing train. The clutch is carried on 
and works on the same axis as the motion wheel of a clock, which clock 
is arranged as a mechanical clock driven by weights or a spring, or as an 
electric clock driven by the action of a pendulum, which is ton in motion 
by an electric magnet. 

DisoxyYornisina AtmMosprertc Air, W. L. Wise.—Dated 21st Novem- 
ber, 1877.—(A communication.) 6d. 

This consists in disoxygenising air on a large scale by the continuous 
cold process, wherein metallic iron is employed to act as a regenerator. 
4008. RESPIRATORY APPARATUS, C. B. Ball.—Dated 21st November, 1877. 

The apparatus consists of a face-piece, which fits tightly over the nose 
and mouth of the wearer, secured in place by straps and buckles; this is 

ted with a chamber. which is partially divided into compartments 
in order to extend the surface over which the vitiated gases are to pass. 
That portion of the chamber nearest to the face-piece contains a per- 
forated tube leading from a reservoir of compressed oxygen suspended 
from the shoulders, and provided with a stop cock to regulate the flow of 
gas. Thoeuter chamber communicates with the vitiated air by means of a 
gauze diaphragm. 
4367. Propuctne ENLARGED Prcrures, F. HW. Warlich and W. T. Cadett, 

Datei 21st November, 1877. 6d. 

Wheti using artificial light, it is preferred to hy ei the light in a box 

or lantern, A -Coridenser or set of condensers is placed at the proper 


R. Lake.—Dated 19th November, 








‘ 





distance from the light to condense the rays thereof, the condenser being 
hollow, so as to allow of being filled with water or other liquid, and by 
means of an arrangement of pipes, water or er liquid is made con- 
stantly or at intervals to flow through the d , for the purpose of 
keeping them cool. The apparatus which holds the condensers has also 
a similar arrangement, by which liquid can be to flow thro it 
for the purpose of keeping it cool. On the side of the condensers, from 
which ite the d d rays of light, is placed the positive or 
negative picture to be enlarged, and at a greater distance in the same line 
a lens or lenses is or are p! parallel and concentric with the con- 
densers or condenser. 


4368. Macuinery ror Guipinc, OPENING, AND StrReTcHING Fasrics 
DURING BLEACHING, PrintinG, &c., W. Birch.—Dated 21st November, 
1877. 8d. 

This consists of a balanced frame with one or more revolving rollers, 
with or without one or more fixed bars for guiding fabrics. 
43°74. Macuivery ror Carpine Fipres, W. Brooke and B. Booth.—Dated 

2lat November, 1877. . 

Instead of covering the rollers with cards of uniform make, as hereto- 
fore, a combination uf cards is employed of varying strength or thickness 
of wire, and the varying teeth or # are arranged in ies parallel, 
spirally, or at an angle to the axis of the roller. 

4375. Fastexines ror Wixpow Sasnes anp Casements, J. Greenfleld.— 
Dated 2st November, 1877. 6d. 

This consists in making on the end of the bolt case an inclined project- 
ing, or overhanging part, and constructing the staple or catch in such a 
manner that on the closing of the sashes, the staple or catch enters the 
projecting or overhanging part of the bolt case, and draws closely 
together the sashes or casements, these parts being used in combination 
with a spring sliding bolt, which straps into the staple and fastens the 
sashes or ts simult ly with the drawing together of the 
sashes or cascments, 

4382. Reversis.e Seat, R. Harrison.—Dated 21st November, 1877. 6d. 

The seat consists of a bench, supported on standards. To the bench 
are fitted triangular-shaped castings, carrying at their upper ends sockets 
for coupling pins, which serve to connect them with smaller jews mer 
castings, that have attached to their base planking, which forms the back 
of the seat. The back may be turned over to right or left, thus making 
the seat to front either to right or left, or the back may be pepe rd into 
a horizontal position so as to form a table top ; then, by means of lockin 
pins passed through the coupled ends of the triangular castings this hori- 
zontal position of the table top will be secured. 


4385. Wixpixne Enoines ror Surrace anp UnperGrounpD Havuine, H. 
W. Lewis.—Dated 22nd Noveinber, 1877. 8d. 

The frame is built up of wrought iron bridge plates. To one end and 
upon the outside of the frame the cylinder or cylinders are attached, 
whilst the plummer blocks carrying the crank shaft are attached to the 
opposite extremity. The winding drum or drums, which are brass bushed, 
oecupy the central portion of the frame, and turn ye upon a shaft 
supported at either end by plummer blocks bolted to the frame. This 
shaft also carries a clutch for throwing the drum or érums in or out of 
gear, and to this clutch the driving wheel is keyed. The motion of the 
piston is communicated to the crank shaft by a connecting rod. The 
crank shaft carries a pinion which gears with the driving wheel, and is of 
sufficient width to enable it to remain in gear when the driving wheel is 
shifted horizontally on its shaft, in order to throw either drum in or out of 
gear. The throwing of the clutch in or out of gear with either drum is 
effected by means of a shaft running longitudinally across the frame, 
turning freely in bearings at either end, and having a forked lever 
attached to it towards the centre, the ends of which fit into a groove “oe 
the clutch. To one end of this shaft a hand lever is attached. The 
reversing consists of the ordinary link motion, and is worked from 
the side of the engine by a lever attached to the weigh shaft, the ends of 
which may be connected in any convenient manner to the geres | 
tackle. The weigh shaft further serves to carry the treadles, by whi 
the brakes upon the drums are put into action. The bearings of the 
crank shaft and the shaft carrying the drums of the driving wheel con- 
sist of angle plu umer blocks placed inversely, i.¢., with the angle in 
opposite directions, so that, when requisite to change or see to any parts, 
either shaft may be removed independently of the other. 


4408. Arparatus ror Treatine Tea, W. Geeves.—Dated 22nd November, 
1877. 6d. 

This is to effect a uniform blending of the tea. The tea is introduced 
into a hopper, at the bottom of which is a revolving screen, the entrance 
to same being regulated by a slide; the smaller particles of tea passing 
through the perforations, the larger leaves are delivered at the end into 
a mill, where they are breken. The small and the broken tea is then put 
into a receptacle shaped like an hour glass, where the mixing is effected, 
the receiver being reversed when the bottom chamber is fu 


4404. ArracuMENT or DRavGHT ANIMALS TO VEHICLES, W. P. Thompson. 
—Dated 2rd November, 1877.—(Not proceeded with.) 2d. 
The shaft or pole of the carriage is susceptible of beiug detached by 











sheath and drawn to the desired tightness, and the friction or hold of 

the two thicknesses of cord upon each other and w the jinside of the 

sheath is sufficient to prevent the cord becoming slack. 

4433. EconomMisation aND PRESERVATION OF HEAT AND Exastic Force 
or STeaM IN Enorne Cy.inpers, &c., N. P. Burgh—.Dated 2th 
November, 1877.—( Not ed with.) 2d. 

The cylinder is surrounded by a casing into which the heated waste 
products from the smoke box are deveed by a small pump fitted with 
metallic valves. 
4437. SIGNALLING on Rattwavs, J. 8. Canpbell.—Dated 26th November, 

1877.—(Not proceeded with.) 2d. 
is ists of an electri ti 
driver and rds to be warned 

as soon as they receive the signal. 

4438. Sores rox Boots anp SHoes, J. Quin.—Dated 26th November, 1877. 
—(Not proceeded with.) 2d. j 

The sole is made of india-rubber or gutta-percha, and is formed with 
projections, so as to obtain a firmness of foothold even after the sole is 
considerably worn. 

4440. Rorary Apparatus, G. W. von Nawrocki.—Dated 26th November, 
1877.—(A communication.)—(Not proceeded with.) 4 

This invention is based upon the fact that when a plane is made to 
revolve upon an axis lying therein at e 8 at which the axis 
revolves round a fixed centre in a contrary direction to that in which the 
plane revolves, such ad will in every position be directed towards one 
and the same point of the circle described by the axis on which it rotates. 
For this purpose a series of blades co mding to the planes are 
mounted upon axes carried in bearings in a plate or frame itself mounted 
upon an axis situated centrally between the said axes of the blades. 


4441. Prore..ine Vesseis,"H. F. Knapp.—Dated 26th November, 1877.— 
(Not proceeded with.) 2d. 

The paddle-wheels are arranged to work directly through the bottom 
of the vessel, so that the floats on the lower greed of the wheels will 
make their thrust directly against the solid and compact body of water 
under the vessel ; these wheels are cased in an air-tight manner, and the 
case contains compressed air, so that the water cannot rise in them 
above the level of the bottom of the vessel. 


4444. Boxpins, A. Reid.—Dated 26th November, 1877. 4d. 

This is an improved method of affixing the heads to the shanks or 
bodies by means of pins. The of the shank fitting into the head is 
enlarged to receive the pins which pass from the circumference of the 
head through the shank, each on opposite sides. 


4445. Sream GeveRaToRs AND ConDENSERS FOR TRAMWAY CARS, &c., 
A. H. Seliguann—Dated 24th November, 1877. 6d. 

This consists in breaking up liquid fuel in the form of spray by the 
inducing action of one or more jets of steam or air. In the case of using 
steam for breaking up the liquid fuel into spray the heat also has the 
effect of converting a portion of the fuel into the gaseous condition. 
Secondly, in the employment of cold air to aid the condensing action of 
water on the condensers. 

4446. Rovier MILLs ror CRUSHING OR GRINDING Steps, &c., J. Pearson. 
—Dated 26th November, 1877.—{A communication. }—{ Not with.) 
2d. 

The rollers are held by their end journals in bearing blocks guided in 
the usual way in vertical slots or guides in end frames or housings, and 
pressure is applied to the highest roller by weighted levers or springs or 
screws. The top roller of each rests on the under one, but the 

ressure of the under roller of cach pair is transmitted to the top roller 
of the next lower pair by adjustable screws between their respective 
bearing blocks. The rollers are driven by means of spur wheel 

4447. THE APPLICATION OF SPARKLING CRYSTALLINE OR METALLI. MATTERS 
To TexTILE Fasrics, W. £. Gedge.—Dated 26th November, 18.7.—(A 
communication.) 4d, 

This consists in sowing or sprinkling upon any textile fabric glittering 
or sparkling particles of crystalline,or metallic materials. 

4448. Carpine Woot, &c., B. Booth.—Dated 26th November, 1877.—(Not 
proceeded with.) 2d. 

This relates to a means of cleaning the cards of swifts and doffers, and 
consists in the employment of an additional roller running in contact 
with the swift, or may be so pl as to run in contact with both the 
swift and doffer at the same time. 

4449. Warer Taps or Cocks, H. Harrison.—Dated 26th November, 1877.— 
(Not proceeded with.) 2d. 

This consists in dispensing with the leather washer, and in lieu thereof 
a loose ball made of india-rubber, wood, or other material is used. 

4456. Bearines, JouRNALS, AXLE-BOXES, OR GLANDS FOR MACHINERY, 
Rattway Carriaces, &c., H. £. Curtis.—Dated 27th November, 1877. 





arrangement, to enable the engine 
a bell, sothat they may stop the train 


2d. 
Instead of brass or other metal bearings, a composition is made of sand, 
quicklime, dry sulphate of soda, charcoal, and arsenious acid, all the 
i dients bei ited in a clay pot, and whilst in a liquid state run 





elevating the fastening by means of a screwed pin, of which it forms 
part. can be effected either by the h or the pant of the 
carriage in any case of emergency, such as the running away of the 





horses. 

4411. Cask Stanp, E.G Jell.—Dated 23rd November, 1877.—( Not proceeded 
with.) 2d, 

A tilting block is hinged to the front bar of the frame, and which when 
turned down allows the cask to rest on the front bar, thus tilting it 
forward. 

4413. Hypraviic Lime anp Cement, J. ‘Y. Johnson. — Dated 23rd 
November, 1877.—(A communication.)}—(Nor proceeded with.) 2d. 

This consists in separating the solid parts from the milky liquid which 
holds them in suspension, and forming them into solid or 
by the employment of a filter press, and dispensing with the employment 
of settling tanks. 

4414. Furnaces, J. J. Long.—Dated 23rd November, 1877.—(Not proceeded 
with.) 2d. 

This pod in constructing the bridge or walls, which support the 
inner end of the fire-bars with one or more openings, passing transversely 
through them at a lower level than that of the fire-grate, and in such a 
position that cold air may pass from the exterior side to the inner side of 
the bridge. 

4416. Foo Sioenat Apparatus, 7. J. Smith.—Dated 23rd November, 1877. 
—(A communication.) 4d. 

This relates to mechanism for sounding an alarm by means of air forced 
through a reed or whistle. This is effected by introducing steam into a 
cylinder which expels the air by means a piston. The action is 
rendered automatic by means of a three-way valve ted by the rise 
and fall of the piston. The steam in 5 the air piston in 
falling, are made to on the valve by moving a lever, which 
causes the valve to shut off steam and open the exhaust port, and vice 
versa, for the operation of the piston. 

4416. Covunrerpanes, Quitts, &c., J. Lindley.—Dated 23rd November, 
1877.—(Not proceeded with.) 2d. 

That part of the counterpane which has to be turned back at the 
head of the bedstead is formed with the pattern on the reverse side by 
the cards in the jacquard hine to p the reverse pattern, being 
cut the reverse of those forming the ordinary portion of the cloth. 
4421. Portasie Bastx, J. L. Boyd.—Dated 23rd November, 1877.—(Not 

with.) 2d. 

This consists of two bowls or basins of a flexible substance, the one to 
lie within the other; the outer one sufficiently thick to stand being 
used as a basin when the other is stiffening it, the inner one to be more 
flexible and to have a nozzle in the bottom, closed with a stopper. The 
two basins are to be united at the edges and made Seeale: through- 
out, and constructed so that when the inner one is lifted by the nozzle 
there will be formed a bottle capable of carrying liquids. 

4422. Manvracrure or Srret, &., 8. G. Thomas.—Dated 23rd Novem- 
ber, 1877. 2d. 

This consists in lining the Bessomer converter with a mixture of either 
first, magnesia and silicate of soda, or silicate of potash ; secondly, lime- 
stone or chalk, or magnesium limestone and silicate of soda or silicate of 
potash ; thirdly, emery, clay, and silicate of soda or silicate of potash. 
4427. Frxinc THe Waeer BaNpaces oN WHEELS oF RatLway VEHICLES, 

H, Conradi.—Dated 24th November, 1877.—(A communicatron.)—(Not 
proceeded with.) 4d, 

The bandage is turned so that the wheel circle is dovetailed-shaped and 
properly fits the former. The bandage is heated by being drawn upon 
the ring or wheel circle. 

4428. Furnaces, A. R. Thorp and R. Nuttall.—Dated 24th November, 1877. 

Void.) 2d. 

At the ot of the bridge an opening is formed to admit air to the 
space behind the flue. A second bridge is constru behind the 
ordinaxy bridge, the space between the two making a chamber in which 
the smoke and gies become mixed with the heated air. 

4429. Apparatus ror SPREADING SuBsTANCES OR Liquips Upon WOVEN 
Fasrics, Paper, &c., W. Walton.—Dated 24th November, 1877—(Not 
proceeded with.) 2d. 

This consists of atrough which is heated by a steam jacket or other 
equivalent, At one side or end is a serrated strickle, above which is a 
press roller which bears upon the edge of the strickle. In the trough is 
a roller which is connected to the press roller by a strap or gearing. 
4430. Cravats, L. E. Picarc.—Dated 24th November, 1877.—(Not proceeded. 

with.) 2d. 

At the aste of the bow or knot of the cravat is fitted a sheath or oval 
tube, and for the neck portion a free cord is employed. The two ends of 
this cord, after it has been passed round the neck, are led through the 








ing 
into moulds of the necessary shape. 
4460. Currine Cigar Enps, H. J. Haddan.—Dated 27th November, 1877. 
—{A communication.) 4d. 

The apparatus consists of two cylinders, one working in the other, the 
inner one provided with a nozzle in whichis placed the cigar end, an 
inner cylinder carrying a knife or needle. Round said cylinder is a 
spring which acts on the khife when pressing the cigar on the nozzle, 
causing it to perforate the cigar. 

4463. Cocks or Vatves, P. Cullen and P. McKellar.—Dated 27th Novem- 
ber, 1877.—{ Not proceeded with.) 2d. 

This consists in forming the opening and closing part of the valve with 
a parallel or cylindrical stem with a hevel or conical end working on a 
corresponding hollow conical seat below, between the inlet and outlet 
channels or branches of the valve chest, the valve and its stem being 
inserted and ded in a stuffing-box or screw-closing cover chamber 
formed above the seating, with a single or double cup leather inserted 
round it at the bottom of the recess, and which might be fixed by the 
bottom edge of the cover screwed into the seat metallic surface tight, 
this cover being made hollow and screwed on the inside above the liquid- 
tight cap, into which a major screw or valve spindle works or screws up, 
and by a handle outside the stuffing-box cover, so as to open and close 
the valve from its seat, and so admit or shut off the water through the 
tap or valve as usual, the cup leather preventing all escape through 
the screws of the cover and valve spindle without other stuffing or 
packing. 

4465. Treatine Bone, R. Ravwlinson.—Dated 27th November, 1877.—{ Not 
proceeded with.) 2d. 

This has for its object to give bone an appearance of ivory. The bone 
after it has been worked to the desired form is saturated with a mixture 
of spermaceti and wax on glycerine and a solution of gelaviae. 


4469. RecisteRINc PassENGERS AND Fares, J. J. Kennedy and W. 
Anderson.—Dated 27th November, 1877.—(Not proceeded with.) 2d. 

Two plates perforated with one or more series of holes are connected 
together in any suitable manner, so as to enable the two to be secured, the 
one upon the other, with a sheet of paper between them, and to 
enable the sheet of paper to be removed when required. For each fare a 
hole is punched in the paper, thus forming a register. 

4466. Lockxine Nuts, W. R. Oswald and D. Summerville —Dated 27th 
November, 1877.—(Not proceeded with.) 2d. 

In the side of an ordinary screw nut a hole is drilled through into the 
bolt hole, and it is ta; to receive a small plug or set screw. Into 
the hole beneath the plug or set screw a piece of metal is inserted, and 
the nut is tapped or has a screw thread cut within it in the usual way, 
the piece of metal in the side hole taking its portion of the thread. 
4474. APPARATUS FOR CONTROLLING THE ADMISSION OF STEAM TO 

Prime Movers, ©. G. Beechey.--Dated 27th November, 1877.—(Not 
proceeded with.) 2d. 

A sli cut-off valve or valves is or are employed, and the movements 
of such valve or valves are controlled by means of a sliding cam plate, and 
the cam plate and main slide valve are actuated by means of a crank or 
cranks potion upon Bonen any or parts, which are formed with slots 
inclined ‘tn ant + 





4475. Fincers ror Mowinc AND Reapinc Macuines, A. Wilson.—Dated 
28th November, 1877.—(Not proceeded with.) 2d. 

This consists in yey | the whole of the finger from steel or steel and 
iron in suitable dies, and forming the slot or gap in which the cutter 
works by suitable rolls or their equivalent. 

4477. Strays or Corsets, C. F. P. de Plument de Bailhac.—Dated 28th 
November, 1877.—{ Not proceeded with.) 2d. 

This consists in making stays or corsets with an elastic belt or girdle at 
their lower part, for the purpose of lengthening the figure and supporting 
it as well as the hips. 

4481. Wuee ts, P. Brown.—Dated 28th November, 1877. 2d. 

Metal spokes are formed with shoulders at suitable distances from the 
ends, to press upon the stock, and felloes, so as to bear the strain and 
pressure in place of the wooden spokes usually employed. 

4486. Macuinery For Coatinc SHeer [Ron with Try oR Leap, &c., R. 
Heathjfeld.—Dated 28th November, 1877.--(Not proceeded with.) 2d. 

This consists in placing an additional pair of rolls in the bath of melted 
metal in the path of the sheet as it passes from the principal or ordinary 
rolls. The axes of the additional pair of rolls are situated in a plane at or 
nearly at right angles te the plane of the ordinary rolls. 

4489. Mount ING or SCREENS, SHOw-CARDS, AND TaBLets, E. Chamberlain, 
—Dated 28th November, 1877.—(Not proceeded with.) 2d. 

This consists in making the articles in a series of strips formed by 

‘wholly or partially cutting through the surface of the material upon 
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which such articles = or to which they may be attached, so 
that the article may ied or ‘olded witbvu! injury. 
4401. Manvractune or Wurreceap, F. M. Lrte.—Dated 20th November, 


1877. 
This consists in the substitution of sinely-divided metallic lead | 


chemically produced by the reduction of liad salts by means of metallic | 


zine for the sheets of lead or granulated lea, or other finely-divided lead 
which have been hitherto employed in mant facturing whitelead. 
4492. Movuipine Porrery, &c., H. Shaw and J. Jones.—Dated 20th 
November, 1877. —(Not proceeded wit wh.) 2d, 
The mould'or the inner lining of the mould is formed in two or more 
sections, and it is arranged one or more of these sections shall be 
of being rotated to some extent around the central axis of rota- 
tion and of formation of the article. 
PAVEMENTS AND THEIR APPLICATION FOR ADVERTISING, H. Reid.— 
Dated 20th November, UST7. 2. 
This consists in the use of Portland cement concrete slabs + a —— of 
advertising on pavements and walls. The cement concrete is 
im the ordinary way, and when in the moulds, and befere re platicty of the 
mass ceases, it is impressed by means of dies or other suitable means with 
the form and character of the desired letters, monograms, or other device, 
and into the cavities so made are formed or placed cement, glass, timber, 
metal, or other materials. 
4498. Texrice Fasrics, J. and F. J. Robinson.—Dated 29th November, 
1877. 2d. 
Pure waste silk or noils is especially spun with very little twist. These 
_ threads or are woven plain, or with ornamental figures or 
esigns,Jor in stripes. The fabrics are manufactured with both warp 
=e weft composed exclusively of pure waste of silk or noils. 
4504. Propucine ORNAMENTATION, LeTreRiNG, &c., oy BuiLpines, &. B. 
Andrews. —Dated 29th November, 1877. —{Not proceeded with.) 2d. 
This consists in employing a prepared paper known as transfer, w » upon. | 
the surface of which is tem: y arranged certain devices ; the s 





is placed against the panel or mh to be illustrated, and "the paper is 

removed by moisture, leaving the matter transferred rred. The same is 

ecured by the ay tion of any suitable varni 

4505. Inxcayine anp Decoratine Furnitore, &c., 8. Wittmann.—Dated 
29th November, 1877.—{ Not proceeded with.) 2d. 


This consists in inlaying, = gums and decorating housel 





4542. Isine.ass, GeLaTINE, AND GLUE, P. Jensen.—Dated 1st December, 
18T7.—{4 ae wed 6 be 
This consists ufacture isinglass, gelatine, and glue 
from fish offal by the application of nitrous or sulphurous acid. ? 
4543. Transrerrine Green Bricks AND TILES FROM THE CUTTING 
TABLE TO THE DryiNG SHeps, C. H. Murray.—Dated 1st December, 1877. 
—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 1581, dated 8th June, 1866, 
and consists in employing the motive force appl pplied to the blocks of clay 
in the act of forcing them through the dividing frame to load the barrow 
and thereby to avoid the use of loose boards, and to render it unnecessary 
to lift the bricks in order to place them on the barrow. 

4546. Fun.ine anv Minune Macuines, F. Bates.—Dated 1st December, 
mt. oe woceeded with.) 2d. 
the use and employment of a worm and wheel which 
Y. . on the ym of one of the rollers over which the piece 
that as the piece travels over the rollcr it is measured, and Tes length 
indicated on a dial or clock face by means of a finger. 
4552. Gas Burners, J. 8. Gent.—Dated 1st December, 1877.—(Not pro- 
ceeded with.) 2d. 

The burners are made of cast iron cvated first with copper and afterwards 
with silver superposed on the copper coating, to prevent oxidation in the 
slot and jet holes or of the body of the burner. 

4555. Licutine Gas Lamps on Burners By Exvectricrry, &c., 4. Voisin, 
—Dated lst December, 1877.—( Not proceeded with.) 2. 

This consists in lighting a gas burner by means of platinum wire or 
ribbon slightly reddened, by means of an electric current. 

4557. Douvver anv Orter Piates, J. Thorns.—Dated 1st December, 
—(Not proceeded with.) 2d. 

This consists in viding receptacles for the salt, mustard, pepper, 
sauce, or other condiment, to prevent the same from falling or running 
into the middle of the plate, and mixing with the articles of hi 


4558. Hypraovtic Limes anv Cements, A. M. Clark.—Dated lst December, 
1877.—(A communication.) 4d. 
This consists in the application and employment of acids in the manu- 
facture of hydraulic limes and cements. 
4592. Neepve Bars or Sewina Machines AND NEEDLES FOR THE SAME, 
m4 Cook aad §. Hill,—Dated 4th December, 1877. 6d. 
ists in the adaptation to or a gps with the needle bar of 


1877. 





furniture, &c., with iridescent glass. 
4506. Steam Borers, B. de Loriere.—Dated 29th November, 1877.—( Not 
proceeded with.) 4d. 

The front end of the furnace tube or fire-box portion is egg-shaped, 
merging inte a cylinder at the back end. The after of the boiler is 
oval, of an equal diameter and section in its whole length, connected and 
fitted to the furnace tube and to the back end of the boiler. This oval 
tube is furnished with a number of vertical tubes of gradually diminish- 
ing ters, and placed apart from each other, so as to leave room 
between them for a strengthening ring round the oval tube. 

4509. Firower Vases, &c., A. M. Clark. —Dated 29th November, 1877.(A 
Comm uaacation.)—(Not pet with.) 2d. 

The flower-pot ‘orated sheet metal, terra-cotta or 

a suitable 2 provided around its upper 
jecting bead or flange. ’ The ttom of the pot is pert 

the body, and from the bottom extends upwards the pot one or more 
rforated cones. The pot has an exterior case or vase formed at the 

with an reservoir, which Ye we me the base, and near 

the top provided with an inwardly projecting flange of such dimensions 

that, when the pot is placed within the vase, the eee wu 

end of the flower- oo oat et ¢ flange, and the 

pot be supported 

4512. Wasninc Macuixe, D. Lawson.—Dated 30th November, 1877.—( Not 

with.) 2d. 

To the upper end of the spindle of the agitators is attached a pulley, 

having secured to its periphery a belt, chain, or other equivalent band, 
the ends of which after between guide rollers, are secured one at 
each end to a slide or block connected with the driving wheel by a con- 
necting rod and crank or other means. 

4514. Farraceovs Foon, G. Lockie.—Dated 30th November, 1877. 2d. 

Whole or broken rice from which the pellicle has been removed is 
steeped in fresh cold water until it becomes soft and swollen. The steep 
water is then run off and the rice washed well in clean fresh water, after 
which it is drained and slowly dried by artificial heat, taking care to avoid 


steaming or cooking the rice. The rice is then ground and dressed, and | 
h 


hi 


and p earthy 





produces a fine flour divested of the h 
flavour found in ordinary rice flour. 
4518. fom, R. Jarrett.—Dated 30th November, 1877.—{Not proceeded 
with.) 2d. 
ae levers are prevented from being lifted by fitting steel bridges, 
a or cross-pieces between the same; these are at one end 
eld by beg pin which holds the levers, and ‘at the other end by a separate 
ne The boit has two slots for these pins to work in; the bridges are so 
road that a skeleton key or ag cannot pass to lift the levers. 
4520. PeramBurarors, &c., ¢ 
E  -2 proceeded with.) 2d. 


. F. Owen.—Dated 30th November, 1877.— 

is constructed in the ordinary manner, but instead of 

m .- one handle only fixed at the back it has two fixed handles, one at 
front and the other at the back. The shafts of these handles are provided 
with so that they can be folded up either inw: or out- 
wards out of the way when not in use. 


4521. Ruxsers ror UmMBRELLAS AND Parasois, 7. Warvick.—Dated 32th 
November, 1877.—{ Not proceeded with.) 2d. 

Instead of leaving the edge of the longitudinal slot in the barrel of the 

runner in the same plane as the barrel, around the edge of the slot is 


formed a bead so as to give the slot a rounded projecting edge. 
4524 Horsesnors, W. Horsfall.—Dated 30th November, 1877.—{Not pro- 
ceeded with.) 2d. 

The tmetallic? rtion of the shoe is formed with tapered recesses with 
thin bottoms, which will wear through rapidly » these recesses are widest 
at their upper Within the recesses is fitted india-rubber or other 
elastic mate: which, b 


reason of She tapered form of the recesses, 

will be retained in place r the thin metallic bottoms of the recesses 

are Worn away. 

4525. Suvrries ror Looms, J. Haddock.—Dated 30th November, 1877.— 
(Not proceeded with.) 2d. 

The tongue is made of two parts, which are soldered together at the 
point, and with a split head; in one part of the split head is a slot and in 
the other are holes for the fulcrum pin which connects the skewer to the 
shuttle to pass through. Between the two parts of the tongue is a spring 
to force the parts asunder. When the tongue is raised, the two are 
pressed towards each other by a pin acting on one part of the split head 
to allow the cop to be put on, and when the tongue is in the shuttle the 
two parts are expanded by the spring to hold the cop. 

4527. Mepicat Evecrric Appiiance, £. Snow.—Dated 30th November, 
1877.—{Not proceeded with ) 2d. 
jis consists of a belt to be placed round the human body, and com- 
posed of metal discs or plates suitably arranged so as to produce a current 
of electricity. 
4528. Epvucationar Appiiance, H. Jewitt.—Dated 30th November, 1877.— 
(Not proceeded with.)—(A communication.) 2d. 

This consists of a slate mounted in a ilar or other shaped frame 
which is extended at its to + Aped and formed thereat with a tray of wood 
or other material in which are divisions or compartments for holding 
separately slate and other pencils, water bottle, tin containing sponge, 
and other requisites. 

4530. MANUFACTCRE OF a J. D. Boag.—Dated 30th November, 1877.— 
(Not proceeded with. ) 
consists in the conilligtniith of a mixture of colza and paraffine 
oils, which is introduced together with sewage, fecal, or vegetable 
matters into the first retort. 
4533. Cases ror Hoipinc Cigars anp Cicaretres, M. M. Franzini.— 
Dated 1st December, 1877. —(Not with.) 24d. 

This consists in an outer case, into which a plate provided with guides, 
and on which rests the cigars or cigarettes, sli es up and down by 
means of a flat spring passing between the plate and a piece attached 
thereto. One end of this spring is hinged to one side of the outer case, 
and the other end is attached to a movable Lssed aye at the bottom of 
the outer case and entering therein ; it is ed with a receptacle for 
matches, and is furnished with a movable nile for cutting the end of the 


cigar. 
4536. Purirvinc Water, F. Wirth.—Dated 1st December, 1877.—(A com- 
munication. ) 4d. 

This consists in the application of oxide of magnesia. 

4539. Bicycies, Tricycies, &., J. P. Kershaw.—Dated 1st. December, 
1877.—{Not proceeded with. ) 2. 

This consists in so counterpoising the front or guiding wheel of a 
bicycle or other hand carriage by springs or other mechanical equivalent, 
that it shall naturally point in the straight line, and require actual force 
to make it deviate therefrom. 


4540. Macuiye Bettine, G. Mudford.—Dated 1st December, 1877.—(Not 


roceeded with.) 2d. 
e weft instead of ce simply one cord, which is passed thréugh 
the warp from side to side in the usual manner, is composed of two 
which enter the warp from opposite sides an each other after 
the manner of the stitch known as the cobblers’ or shoemakers’ stitch, 
— Ay Fame again on the opposite side, and so on alternately from 
e p 





| alternate elevations and de; 
| to the lens sufficient 
| sion from the heat of the illuminating flame, at the same time securing 





a spring sliding bolt, and bevelling, or inclining. + ne conical the 

the <ole for puhins back the bolt, vy ‘Gun hing the needle 
=e a —— aypewe for the bolt to snap in or engage with for fastening the 
needle 


4770. Boots anp Snors, @. Jackson.—Dated 15th December, 1877. 4d. 
The elastic portions of spring-side boots and shoes are prolonged so as to 
form to a great extent the upper, front, and side portions of the boot or 


shoe. 
4878. Lensss, . P. Thompson.—Dated 2th December, 1877.(A com- 
wmunication.) 
On either or Doak of the faces of a meniscus lens, being the segment of 
either a sphere or spheroid, are formed la series of concentric zones of 
ions, which when used in lanterns give 
ity in all directions to avoid rupture by expan- 


the projection of a portion of the rays to a long dist , with 
dispersion of the others over a larger near field. 


46382. Rerropvction or Drawrinos, &c., J. H. Johnson.— Dated 6th Deceim- 
ber, 1877.—{A communication.) 4d. 
This relates to the use of solutions for P apurtns the surface upon the 
fay oc or other material upon which the drawing, pattern, device, or d 
produced by the agency of light. The following is one of 
cautions of of which several modifications are shown :—Perchloride of tom 
at about 45 deg., Baumé about 14 cubic inches, oxalic or citric acid about 
34 drams ; water, about 6in. 
4679. Manvuracture or ComposiTe _Fire-.icuts, 
Davids.—Dated 10th December, 1877. 2d. 
Sawdust, preferably from hard’ wood or tan-dried and powdered, tallow 
or other fatty substances, oil and hair are mixed thoroughly. Groun 
resin is then added and thoroughly mixed with the compound, or heat 





M. C. Duffy and F. H. 


221. Instruments ror Measurinc Curves, B. R. Dale.—Dated 17th 


January, 1878. ~l t ot witht Jecting 
easuring ‘orm wo pro’ 
na carefully. point. These points or 


round 
towards an imaginary point, equi-dis' Lon tye env 


the centre of a circle the 


or ent edges ue 


e 
from each of 


that the instrument is intended to measure. "inane petites 

instrument is to a circular curve, form the limits of’ — 
that is to say, an nary line between these two nts is the chord of 
known ce from the middle of me * 


the periphery of the curve is measured 
point placed midway between the two fix 
ies at right angles to the chords. 
243. Trearmenr or Resipues rrom ANALINE a, &e., C. D. Abel.-~ 
Dated 18th January, 1878.—(A communication.) 4 
The residues are distilled in horizontal retorts —~ HAE with con- 
densers. The large quantities of basic oil distilling m mixed with 
water and ammonia, are, after having been se; from the wee, 


by means of a third 
a points, movable in a — 


fractionally distilled in ordinary stills either by t fire or steam. 
portion of those oils that boil at a higher tem ——e contains princi; pulp 
aniline, toluidine, and their homologues, an directly used in ang 


production of aniline colours. The portion that tke at a higher tem 
ture is principally Goan. which may be easily purifi = 
hydrochloric acid. The carbonaceous residue remaining the retorts 
may be used as fuel. 
259. Gruyvinc CyLinpers ror Parer Putp Enoines, G. W. Russell.— 
Dated 19th January, 1878.—(A communication, vem enon td. 
This consists of a frusto-conical cylinder or yaa be 


mee nder being used in connection with and within a siailarty 
-ylincer, whose inner oh agp is armed with a series of lo: Y fodinal 
i jades or knives. The ow ery or male grinder or shell is armed 


with a series of Jougituind es which entirely ae mag it, these 
hes eal aye ng with — of the outer or female grinder to grind or 
reduce tock to p 

486. MacHINEs FoR + anp Pirate Privtine, #. Hewitt.—Dated 6th 


February, 1878.—(Complete.) 6d. 
The die ~ 4 te is ink a aubamctiontie, end is by the io Sete 
hi wi pressed upon the paper to be p: 
The wiping is effected on long strip of one or analogous material, 
which is moved to present clean surfaces, 
487. Treatinc Woop To Prevent Decay, W. R. Lake.—Dated 6th Fel” 
ruary, 1878.—(A conimunication.)}—(Complete.) dd. 
The wood is first steamed in a closed a: after > sap - vacuum is 
created therein, and the = is ch d with i 
zine or iron, either bit ry after the surplus fig liquid 
is withdrawn from the cylinder, the wan th is further charged with 
solution of chloride of barium. 
a - Steves, W. R. Lake. —Dated 6th February, 1878.—(Complete.) 4d. 
of the ion of an outer , a separate inner 
M.., — and the ey ee 8 flange of the gauze tom, arranged 
parallel with each other, the parts being bent or folded together asa 
unit in the same direction. 
608. Horsesnoes, A. M.,Clark.—Dated 18th February, 1878.—{A commu- 
nication.)}—(Complete.) ed. 

This consists in rolling the bar with al or off-set along one 
next forming a crease in said ledge, bendin, e bar into form, and ly 
by direct pressure forming the solid toe an heel calks, and reducing the 
one between the calks. 

624. Revo_vine Cyiinper Pistois, W. R. Lake.—Dated 14th February, 
1878.—(A communication.)}—(Complete.) 10d. 

This relates to improvements on patent No. 2777, dated 7th July, 1876, 
and consists of a catch upon a pivotted lever arm formed with a thumb 
piece, by which the catch is disen, from a hole in the lever barrel, 
thus allowing the barrel to be tilted. A tube is placed beneath the barrel 
to receive a wiping rod made in sections, and screwed together to form a 
continuous rod when in use. A cap is screwed over the end of the tube, 
and is formed with a slot, into which a screw driver blade (also placed 
in the tube when not in use) fits, so as to form a handle for it. 

'730. Scournmse, BLeacuine, anp Dverinc Mareriats or Fasrics, A. 
_ Sauvee,—Dated 21st February, 1878.—(A communication.) 4d. 

















may be applied for the purpose of admixing the resin with the subst 

This material is then moulded into the form of cakes by pressure. 

80. Reautator Ciocks, W. Morgan-Brown.—Dated 5th January, 1878.— 
(A communication.}—(Complete.) 6d. 

A central clock, actuated by a weight or spring, causes one or several 
cylinders to be lowered in and rs above the surface of a liquid con- 
tained in a vase. The air in these cylinders is driven along a tube which 
directs it under similar but smaller cylinders immersed in a liquid of the 
same nature, and the regular and alternate rise and fall of such cylinders 
im; motion to the minute gearing of as many ordinary dials placed 
at varying distances from the driving or regulator clock. 


89. Tyre-writinc Macuines, W. R. Lake.—Dated 7th January, 1878.—(A 
in a circle and have one or two 


communication.) td. 
e at acommon centre or centres. Pre 


The pivoted type bars are 

to each bar, all urranged to st: 
keys are levers, and the type bars are connected to the try 8 by connecting 
rods, which aie forked at their upper ends ; yo — — portion is per- 
forated to receive trunnions fixed in the ty ars. The platen in the 
form of a cylinder is mounted in a movable Be ‘rame placed on a carriage, 
automatically advanced by a spring, whose force is equalised by a fuse or 
cam wheel. The e has wheels adapted to run on rails, one of which 
is mounted in oder wn and shaped to conform to the riphery of the 
wheels ; the carriage may be turned upon the voles on a hinge, 
the wheels by their conformance with the rail causing the rail to turn on 
its own axis with the carriage. Travelling with the = with 
- rail, are notched bars or racks, and by means of these racks and a dog 
wl. the carriage is permitted to advance one notch, that is to say, on 

eit er space at each movement. 
90. DecoLourtnc CoLourRep Diamonps, C. Riballier.—Dated 7th January, 

1878.—(Complete.) 2d. 

Instead of using an open crucible one over a furnace heated by gas 
or charcoal, the brilliant and the ordinary chemical agents are 


ina 
vessel hermetically closed by a lute, the whole being then ina 
furnace, the remainder of the operation being formed in the ordinary 


way. When withdrawn from the furnace the whole is allowed to 

gradually cool. 

162. Propuctnc anp APPLYING MaGNeTo-eLectricity, W. R. Lake.— 
Dated 12th January, 1878.—(A communication.) 

This consist, first, in inducing intermittent currents of electricity in 
the wire of an electrical coil or helix by the vibration of the pole or poles 
of a permanent or electro-magnet, within whose field of Snduction the 
said electrical coil or helix is situated. 8 , the 2 inan 
electrical circuit of two or more telephonic or speaking telegraphic 
instruments, consisting each of a permanent or an electro-magnet and 
an electrical coil or helix, the said et having its pole or poles 
reduced to the form of a diaphragm, and the said electrical coil or helix 
being situated within the induction field offthe same. 

173. Superweatinc STEAM AND Makino HEATING AND ILLUMINATING 
Gas, - Hunt.—Dated 14th January, 1878.—(A communication.)—(Com- 
ete.) Sd. 

This relates, first, to the process of manufacturing heating and illu- 
minating gas, which consists in the introduction of steam, superheated or 
not, into a mass of coal or other carb in a state of 
incandescence in a close chamber, previously heated by direct internal 








table or animal fibres are scoured, bleached, and dyed in a hydro- 
extractor, the liquor after each operation leavir © apparatus “ 

a cock in the bottom, thus avoiding all handling of the materials from 

time they are placed in the machine until the whole of the operations we 

completed. 

737. Locks or Catches ror Securino THE Ty1NG or Bags, Sacks, &c., 
H. J. Haddan —Dated 22nd February, 1878.—(A communication.)— 
(Complete.) 6d. 

Two cheeks are formed on a base plate, and between them is pivotted 
an excentric pawl. A knot is formed on the cord which is passed through 
holes in the plate, then round the mouth of the sack or T 
pawl is then raised, and the cord passed through holes formed in the 
cheeks and pulled up tight when the paw] is revolved, and by its excen- 
tricity locks the cord in position. The end of the pawl may be made to 
snap under a projection on the plate, and thus act as a spring catch. 


749. Wueets ror Ventcies, 7. H. King.—Dated 23rd February, 1878.— 
(Complete.) 6d. 

Two or more systems of rollers are placed within the boss so that one 
system overlaps the divisions of the next, and thus affords an almost con- 
tinuous bearing to the shaft. The series of are separated dises 
furnished with distance pins, and the axle or hub of the wheel is formed 
with flanges corresponding to the discs, so as to act as a guide for the 
rollers and prevent their friction on the ring. The hub is of metal, so 
that the spokes may be secured firmly in the mortice. 

772. Tomer GLAsses AND Mirrors, W. Bendall_and W. Cutler.—Dated 
25th ag 1878.—({Complete.) 4d. 

The glass is mounted on a frame and foot or base, to which foot the 
frame is hinged; a back ~ bar is ~ re to the back of oe frame 
and to the foot or base, and pic tube with ad xing 
tube and balance spring. The foot or oi is formed in two plates working 
ona — so as to allow of the upper plate being turned u the lower 
=> us admitting of the horizontal position ot the glass being chan; changed 


eat i Macunrany FOR MANUFACTURING Screws, W. R. Lake.—Dated 28th 
February, mee —{A pe Seer manger "4 ~({Complete.) 8d. 
This in the th a pair of revolving gripping g jaw 

— amine of intermittent setaiions on an axis common to bo 
dies, and a milling tool, which in operating u Pon a blake will 

positively secure the axial Ss in the jaw of one Pet the See ged 

whereby, when the spindles chang e blank is presen’ 

the threading dies truly pow ter ve with the 1. of the spindle and the 

centre of the disc. 


828. CoLovrino Matrers ror Dyeinc and Printino, C. D. Abel.—Dated 
"ae March, = {Ce yoyo , the 

consists, rst, in the p uction of green colouring matter he 
action of benzotrichloride, or its cor oy, 
their mixture on aromatic tertiary amines, or their homologues, in tho 
presence of metallic chlorides. Secondly, the production of —, 
orange, and red colouring matters by the action of be , or 
its corresponding bromine compound, or their mixture or pheneien, or 
their corresponding ethylated bases, or their homologues, 


890. Srorpers AND Stopper FAsTENtINcs ny Borries, &c., W. H. Hicks. 
—Dated 5th March, 1878. Mis ve >) i 
This ists in, first, the com ion of a cap piece 

















combustion, and then, ag the pu’ 
and making them 
through a second chamber previously heated py internal combustion. 
Secondly, the introduction small quantity of hydrocarbon oil or other 
odorous substance into the chamber. where the heating gases are pro- 
duced, in order that the latter when fixed and ready for use, may have 
an odour by which their presence can be detected if they should escape. 
179. Prepanino Peat, R &. Corcoran.—Dated 15th January, 1878.—(A 
a unication, ) id. 
is taken in wagons up to the top floor of the building and thrown 
upon my floor, from whence it is shovelled into a hopper and passes into a 
pugmill armed with ening yes. and thence to an ordinary comminu- 
ting apparatus. Leavin e comminutor it passes into a series of tubes 
having a central pointed pent so as to cause the peat to issue in the 
form of a number of parallel tubes, which are deposited upon wire cloth 
trays placed on rollers, and which when full are hile one over the other 
on wagons, leavirg s between them. These wagons are then run into 
kilns heated from below by hot air and from above by cold air blown 
down, baffle plates being hung over the wagons to prevent the air having 
a free passage throuyh. 
187. Car Ax.es, N. Jones.—Dated 15th Januar, 
One wheel is attached to a hollow axle, whilst the other is fitted with 
an axle to fit into the recess of the former, the latter wheel having also 
a sleeve passing over the end of the hollow.shaft. The wheels are thus 
capable of being adjusted to any width, and held in ail odes by a key 
through recesses formed in the hollow axle, inst 
a collar on omg ry tog thus leaving the wheels free to revolve Teton ently 
of each 
215. tenn: AND APPARATUS FOR TREATING CERTAIN MaTTs OR METALS, 
B. P. H. we a Dated lith January, 1878.—(A communication,— 


Me pe sore Be 
in the pulverisation of the matt or metal to be treated by 
My of superheated steam, air, or other appropriate gaseous fluid, pro- 
jected under pressure against a thin ‘aba 0! dey said matt or metal pre- 
viously 


, 1878.—{Complete.) 6d. 


reduced to a state of complete fusi 





sustain a compressible packing og surrounded by a flange thic' sod 
near its circumference. Secondly, the combination of an arm S joined toa 
bottle at vibrating points; a link provided with means to connect with a 
stopper and to connect with and slide on said vibrating arm to raise and 
lower a stopper towards and away from the mouth of the bottle. 


1008. Pressinc on Mou.pine Supstances into Biocks, A. M. Clark.— 
The pie 13th March, 1878.—{A communication.) 6d. 
plungers are actuated by hydraulic power, so that the pressure on 
thes pen ill always be the same, no matter whether the moulds are 
over, not sufficiently, or just properly filled ; for the 
of material in the mould so will the plunger be caused to enter to a lesser 
or greater extent within the mould. The work _p d will t © 
always be of a uniform density. 
1115. Exametiep Ironware, W. R. Lake.—Dated 20th March, 1878. a 
communication.)—(Complete.) 2d. 
The enamel is preven from chi off the iron 
e application oi the ante o 


expelling the carbon from the iron before 
effected by placing the iron in an air-tight box con- 
lowed 


ting pene. This is 
lime, and heated nearly to a white heat ; y ope then ‘all 
heating, and com- 
bines with the lime. 


to cod slowly, the carbon leaves the iron during the 
1188. PReraRinc AND PRESERVING ~ ye 8. Pitt.—Dated %th March, 
1878.—(A communication.}—(Complete.) 2d. 
This consists o! preservation of cod fish and bles hashed 


a. in | following = ~—4 lb. of cured cod fish is cleansed from 
———, and adhering sal a aba, tee water, and is then 








ced to a pulp; 5 Ib. of potatoes the skins removed, 
and then mash jbl. eed fine, and, at least, Ib 
of Fn.) “ tried age mee fre four 
and od together, with eo angles <2 98 of 
nm Pema | py ont » mi it to 
ote the mixture. While still warm it is d in a ie, —_ are 
sealed and then boiled for about solution 
teth of self and water at & teiaponature of about 31% dew. P ha 
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1216. Frvisuinc Sueer Iron, W. R. Lake.—Dated 27th March, 1878.—(A 
communication. ~ieaeiets ) 2d. 

This consists of the application successively to an iron sheet, while the 
same is heated and before its final rolling, first, of a carbonaceous 
material, either solid, liquid, vaporous, or gaseous ; and second, of steam 
heated to the temperature of incandescence of solid matter. This process 

uces upon the iron sheets a black or blue-black glossy film that is 

Bly resistent to corrosive agencies, docs not tarnish fh the air, and is 

capable of being planished by rolling or hammering the sheet without 
detachment therefrom. 








A. NOVEL application of the electric light is proposed by 
Professor Edison. His plan is to make a diminutive light appa- 
ratus, and enclose it in a glass globe of such size as to easily 
swallowed, He will connect it with a suitable battery, and he 
expects to be able to witness the process of digestion, and to 
see with more or less distinctness the operation of the internal 
organs, 


Socrgry or Exeiveers.—Arrangements have been made for a 
visit of the members and associates of the Society, on Tuesday, 
the 16th instant, to the works of the Victoria Dock Extension 
(Mr. A. M. Rendel, M.A., engineer, and Messrs, Lucas and 
Aird, contractors), by permission of the London and St. Katharine 
Dock Company. Members and ussociates will assemble at the 
Fenchurch-street Station at 12°30 p.m., and will proceed by the 
12°43 train to the Silvertown Station, where they will be received 
by the resident engineer, Mr. A. C. Andros. 


Sovra Kenstncton Museum. — Visitors during the week 
ending July 6th, 1878:—On Monday, ‘Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 9812; mercantile 
marine, building materials, and other collections, 2747. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 6 p.m., ‘Museum, 2945; mercantile marine, building materials, 
and other collections, 168. Total, 15,672. Average of corre- 
sponding week in former years, 18,629. Total from the opening 
of the Museum, 17,337,435. 


Tronciab Fizitp ArTILLERY.—In an article, headed “ Ironclad 
Field Artillery,” published in the current number of the Wine- 
teenth Century, Colonel Brackenbury suggests that field batteries 
shall carry with them as part of their regular equipment thin 
iron shields capable of protecting the gunners serving the pieces 
against infantry fire. The idea is probably derived from the 
armoured gun designed by Herr Krupp, and which was tried last 

ear on the ranges at Bredelar; but none the less does Colonel 

rackenbury deserve credit for bringing prominently before the 
public the necessity for providing cover for field guns when in 
action, and for suggesting, although only in broad outline and 
without going into any detail, a very simple means by which the 
desired protection may be obtained. After showing, by referring 
to statistics of the damage done to the German batteries at Borny, 
Mars-la-Tour, and Gravelotte, that the losses sustained by 
artillery in well-fought battles are chiefly in horses, next in officers 
and men, and hardly at all in material, and that these losses are 
caused almost altogether by the infantry fire or shrapnel of the 
enemy. Colonel Brackenbury recommends that one, or possibly 
two, carriages should be added to each battery to carry shields of 
a moderately soft material, such as wrought iron, hard enough to 
stop the leaden bullets of infantry or shrapnel at all ranges, but 
soft enough to let shells from oppeeian artillery pass through 
without cracking or splintering the Pry The farriers and 
shoeing-smiths of a battery could repair such plates with the 
greatest ease by welding new pieces of plate over the holes, if 
any were made; while the shields, it is further reeommended, 
should be high enough to protect, even from long range fire, a 
space behind sufficient to contain the gun and the men wa work 
it. ‘That by the means thus proposed very efficient cover might 
be provided for batteries in action is obvious ; while it is equally 
certain that the fire of infantry has become so formidable of late 
years that defensive measures must inevitably be adopted sooner 
or later by field artillery. Not only the rapidity and accuracy, 
but also the effective range of musketry fire have increased 
enormously during the last few years. Colonel Brackenbury says 
but little on the matter, and advocates the adoption of iron shields 
principally as a means of enabling artillery to come into action 
against infantry at closer quarters than it has hitherto been in 
the habitof doing.—Pall Mall Gazette. 


ELEVATED RartRoaps In New York.—Although New York 
has had an elevated railroad in operation for several years, and 
for the last two or three in successful operation, yet the opening 
of the new line in Sixth Avenue the week ending the 8th ult.— 
the Gilbert Elevated, which is now transformed into the 
** Metropolitan” Elevated Railway—has been received, accord- 
ing to the United States Railroad Gazette, by the city press, 
and largely, too, it must be confessed, by the city people, 
as the real beginning of rapid transit. An experimental train is 
said to have run the distance in 114 minutes, making no stops. 
But this is no sample of the work practicable on a road of this 
kind, where stopping and starting absorb about half of the time, 
and there is hardly room between stations to develope the full 
8 of the engine. There are on the Metropolitan road, within 
about 4} miles, fifteen stations and four sharp curves, at which 
right angles are turned within the street. ere is an average 
distance of only about three-tenths of a mile between stations. 
The trains timed seemed generally to require 25 to 28 minutes for 
the trip. The stations of the new road are, or rather will be when 
ry oye much more roomy and convenient than those on the 
old line ; both companies have established their stations over the 
streets, buying no land therefore, and running their approaching 
staircases down over and upon the sidewalks. The Metropolitan 
Company has been made very liberai eparequiations of this public 
property, greatly to its own advantage, and with such damage to 
streets and sidewalks as will hardly be submitted to again, it is 
thought, though New York residents—especially those who own or 
occupy no property adjoining the stations will probably accept 
the sacrifice cheerfully in view of the benefit. The Metropolitan 
stations are virtually double, one for the up and one for the down 
track, without communication between, and often with two wide 
staircases on each side. The old New York Elevated stations 
are served by a single staircase for both tracks, and that a very 
narrow one. It has presumed less on the rights of the public in 
the streets, and has provided its stations with more slender 
accommodation. A result of the double stations of the Metro- 
politan road is the necessity of double station crews, which will 
probably have to be again doubled when the road is worked at 
night. The interest in the opening of the new and convenient 
Metropolitan road with its elegant cars is likely to divert attention 
from an important addition to the old New York Elevated road 
which came into use at the same time. This is the double track, 
now completed, which for the first time enables the company to 
put on as many trains as there may be occasion for, and give an 
excellent and solid structure on at least one side of the street 
throughout the length of the road. Heretofore trains have been 
run on this road as frequently as was possible, it being necessary 
to meet and cross at four stations. But aside from this, the 
capacity of the road for speed has been greatly limited by the 
lightness and imperfection of the old structure. The weight of 
engines on this part is limited to eight tons, while thirteen ton 
engines will be allowable on the rest of the structure, and will be 
used on the new east side road which this company is building. 

‘ains will be run every five minutes, and the s is increased, 
the train going down being reduced from 31 to 25 minutes, and 
going up from 32 to 26. is road is above five miles long, and 
the effective speed, including stops, is thus made just about twelve 
miles an hour. Time-tables of the Metropolitan Railway in 
London, examined some time ago, showed an average speed of 
about fifteen miles an hour. That was made with 42-ton 
engines, while the New York Elevated uses 8-ton engines. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarter which has just closed has been productive of little 
that is satisfactory in the history of the iron trade. Business has 
been restricted, and prices have been largely uriremunerative. 

The quotations which have ruled in the three months were fixed 
some time ago, At the corresponding (July) quarterly meetings 
a year ago, cold blast pigs were declared reduced 10s., and hot 
blast 5s, upon their previous quotations, the makers having just 
succeeded in getting their furnacemen to accept lower wages. 
Prices then became £5 for cold, and £4 for hot blast. At the end 
of the next month (August), Earl Dudley brought his furnace coal 
to 9s., the point at which it has ever since stood. Quickly upon 
this reduction the leading finished iron makers held a meeting and 
dropped prices 10s. per ton, marked bars thereby becoming £8 10s. 
er ton, 

R The Lilleshall and other Shropshire companies and a few first- 
class Staffordshire pig-making firms have upheld the quotations 
fixed a twelvemonth ago, but in actual business £3 15s. has been 
accepted throughout much of the past six months. Part-mine 
and cinder pigs have tapered down according to the amount of 
Staffordshire ‘‘ mine” used in the mixture to £2 5s., and cinder 
pigs have been obtainable at £2 2s. 6d. and £2 1s. 3d., and even 
£2. All the year there have been considerable importations of 
Derbyshire, Yorkshire, and Northampton pigs, which have been 
obtainable at from 53s, 6d. down to 50s. per ton. Lancashire 
and Cumberland hematites have at the same time come into com- 
petition with the high-class all-mine pigs of this district for cer- 
tain uses; and leading firms have suffered from the competition 
of a local maker who has sold all-mine at £3 5s., and has claimed 
for it an excellence equal to that of the higher priced iron. Cer- 
tainly, with his all-mine quotations at this figure, and his part- 
mine quotations at £2 5s., he has been enabled to keep four fur- 
naces going, and thus has attained to the position of being the 
largest pig iron maker in South Staffordshire. 

The marked bar houses have adhered to their list prices of 
£8 10s., with 12s. 6d. on for the Round Oak brand of the Earl of 
Dudley. Bars whose quality have not been greatly inferior to 
much of the iron for which £8 10s. has been demanded, have 
been sold freely at £8, and those for which £7 10s. has been taken 
have been capable of many of the tests distinguishing the higher- 
priced iron. There was never atime when the qualities of the 
finished iron of South Staffordshire were more diversified than 
has been the case in the past twelvemonth. Prices for bars have 
in consequence varied at half-crown stages down even to under 
£6 per ton. But the minimum quotation in the open market has 
been £6 2s. 6d. Quotations of common bars have been kept 
down by the importations from South Wales. Chain and hurdle 
makers have alike purchased from South Welsh as well as from 
South Staffordshire firms. The minimum prices applicable to this 
district have prevailed in cases in which, by the aid of machinery 
made for the purpose, old rails are split and re-heated, and rolled 
off into Rook ot: bars. In this way a profit can be realised, 
though the price obtained should be under £6aton. Most has 
been done in small rounds, which are still in fair request at the 
fencing and hurdle-making works. Small angles have likewise 
sold with more than usual freedom for similar uses, and for bed- 
stead making; and as the quarter closes there is a better business 
doing in cable bars. 

Sheets have been in more request all the year than any other 
denomination. But the past two months or so have shown a 
considerable decline in the business doing, which is less now than 
at any earlier week in the period, and high class singles have been 
£9 10s. and £9, But some excellent singles have been got 
recently at £8 10s. Medium and common qualities have recently 
given way surprisingly. Makers of repute are, however, with- 
standing the pressure of the market, and are refusing orders 
at the prices offered. Nevertheless, it is not a difficult 
matter to buy singles fit for galvanising at £7 10s. r 
ton. For ordinary braziery work, sheets may be bought this 
week for even less gan Sheets of the thinner gauges 
used by the stampers are sold at prices hardly ever lower. ‘_ uis is 
in part the result of modern competition. It is in the power of 
the makers to improve their position, their numbers being few. 
An effort to bring about an agreement with this object in view 
has been more than once attempted ; but the manufacturers who 
were made to suffer by the competition mentioned have declined, 
and still decline to be parties to any such terms. 

High class boiler plates fetch £10 and £10 10s. For gasometer 
and girder and tank plates very much less money is taken, prices 
nearly approximating in some cases to those quoted in respect of 
sheets. Common plate making has become a very lean business, 
for every attempt to advance prices is met by the com 
petition of the Cleveland district, whence plates are being 
imported by leading constructive engineers in this district and 
freely used up in work required to bear a considerable tensile 
strain. 

Hoops and strips are not selling freely. Most transactions in 
hoops relate to the high class qualities required by the coopers. 
In strips a fair number of sales are booked from the tube firms, 
some of whom are this week buying at as low as £6 ; and bedstead 
strip is being rolled in large quantities at one or two works, 
where the prices accepted are very low, lower perhaps than at 
any former time, since the quotation of one house is from £6 10s. 
to £6 7s. 6d. 

The tin-plate business has mostly receded to the point at which 
it stood before the efforts to bring about an arrangement to 
reduce the make were put forth early in the quarter. Makers 
here fight hard to uphold rates, but the prices accepted by firms 
elsewhere, whose capabilities are vast, make it impossible to 
permanently strengthen quotations, which have to face 15s. and 
occasionally even 14s. 6d. per box for ordinary common coke qualities 
in Liverpool. 

The coal trade has been languid all the quarter. .The crucial 
pee have remained at the figure at which they were proclaimed 

»y Earl Dudley in August. Less valuable sorts are weaker as 

the quarter closes than for a long time past. The weights are 

telling very greatly against the sellers; for the cases are the 
minority, in which 24 ewt. is not sold as a ton. Earl Dudley and 

a few others still adhere to standard weights. Buyers of large 

quantities under contract are, however, benefitted by the outside 

competition. The bulk of the coal now used in the puddling fur- 
nace can be bought at from 7s. to 7s. 6d. per ton of the irregular 
weights specified. 

The first of the current series of quarterly meetings was held 
on Wednesday at Wolverhampton. After the expression of 
certain undisguised views by one or two conspicuous firms, as to 
the right course to pursue in respect of the prices which should 


regulate the ensuing quarter’s transactions in high class finished 


iron, which has so long been determined by £8 10s. for marked 
bars, considerable interest was expressed in the action of the leading 
pig firms. The curiosity was early satisfied, for the Lilleshall 
fron Company, and the other Shropshire pig makers declared 
that they should make no alteration, and that their nominal 
quotations would remain unchanged at £5 for cold and £4 for hot 
blast qualities. Mr. E. Fisher-Smith for the Earl of Dudley, 
likewise announced that there would be no reduction in his lord- 
ship’s pig iron, and that Round Oak bars would still be quoted 
at £9 2s. 6d. Messrs. Barrows likewise announced their prices 
unaltered. Mr. Richard Williams, the managing director of the 
Patent Shaft and Axletree Company, whose quotations are not 
so high as those of certain of the list houses, announced at the 
same time, that his pricesin the ensuing would be those of the 
past quarter. Under these circumstances it was deemed that 
nosubstantial alteration will be declared in the open-market quota- 
tions for the next quarter, though there was manifested uneasiness, 





which would only be removed after the meeting of the following 
day had been held. While some high class pigs were firm, there 
were certain others which were purchased on Wednesday on 
easier terms than had before ruled, and some of the hematite 
sorts were, to say the least, not stronger than heretofore; in truth, 
might have been got at a little under previous quotations. The 
tone of the meeting was an improvement upon that of a quarter 
ago, the expectation being general that a good harvest and the 
conclusion of peace must result in an early revival of demand. 

The quarterly meeting in Birmingham to-day drew together 
a large attendance of leading pig makers, and the list of finished 
iron houses confirmed the decision come to in Wolverhampton. 
No alteration in prices was made; here and there, however, 
individual pig firms were 5s. lower than last quarter; Barrow 
hematites were down 2s. 6d. upon recent quotations. The 
business done was small, though a better tone prevailed, and 
inquiries were fairly numerous. 

in the hardware trades the quarter is closing quietly, but 
steadily. In only few cases, however, will it bear favourable 
comparison with the corresponding quarter a year ago. The 
turnover is not generally less, but the profit upon the business 
done shows a striking decrease. 

Edge too] makers of repute, who do a large foreign trade, have 
had a better quarter than fora long time past, and orders are 
now coming in to such concerns satisfactorily. The firms who 
are chiefly dependent upon home orders have not had more than 


| an average quarter’s trade, and the current inquiry is quiet. 


Tenders have this week been sent in to the East Indian Govern- 
ment for the supply of 4000 picks of the 6 lb. size, and having at 
each end 7in. of steel. . 

The competition of foreign countries keeps up. Local firms 
still hear of the arrival of United States products. Amongst 
the most recent arrivals in London are 400 kegs of the Pottstown 
nails of Messrs. Morris, Wheeler, and Co. 

Messrs. Horace Woodward and Co., electro-platers, Birming- 
ham, have recently had erected in Paradise-street extensive new 
premises, at a cost, including machinery, of £25,000. The Atlas 
Electro-plating Works is the title, and the machinery is of the 
most modern onmeored type: The electro-plating trade in Bir- 
mingham is on the whole dull. 

The number of localities that are pledging themenl res so join 
in the strike in the South Staffordshire and East Siocnaiombies 
wrought nail trade on the 15th inst., is, increasing, and if no 
settlement should be come toit is to be feared that the strike will 
be of more serious extent than for a song Hane, pets. 

At the quarterly meeting of the No ordshire Iron and 
Coal Masters’ Association last week it was stated that a better 
feeling prevaded the trade, but prices Gaplayed no tendency to 
strengthen. The business transacted was limited. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is still no real improvement to report in the iron trade 
of this district, and except that makers are more cautious in 
entering into forward contracts at the present low prices, the 
market continues quite as weak as ever, and for immediate 
delivery there are pow of sellers at extremely low figures. It 
is, however, very difficult to force iron upon the market for 
immediate delivery, owing to the present very small requirements 
of consumers, who complain that they are securing no orders te 
justify them purchasing beyond very small parcels. 

The occurrence of the quarterly meetings this week naturally 
caused a very dull market at Manchester on Tuesday, buyers, as 
usual, holding over their orders until after the Middlesbrough 
and Birmingham quarter-days, but no business of importance is 
looked forward to, whilst prices are not expected to vary to any 
material extent. 

Taking into consideration the small smelting plant now in 
operation in this district, Lancashire makers have been managing 
recently to secure a fair number of orders, especially for foundry 
iron, and the present limited production is generally being dis- 
posed of, but prices have been cut so low that the local smelters 
are not disposed to put more of their furnaces in blast, and until 
there is a prospect of business being conducted on a more remune- 
rative basis it is scarcely probable that the local output of pig 
iron will be increased. The list quotations for delivery into the 
Manchester district remain at about 50s. to 50s. 6d. per ton for 
No. 3 foundry, and 49s. to 49s. 6d. per ton for No. 4 forge, less 
23 per cent. 

In outside brands the most noticeable feature is the keen com- 
petition now going on between Lincolnshire and Middlesbrough 
makers, which is resulting in the latter being at present almost 
shut out of this market, notwithstanding the more favourable 
railway delivery rate, to which I referred last week. For good 
Middlesbrough brands delivered here makers’ quotations are 
about 47s. 6d. to 47s. 9d. per ton for No. 3 foundry and 6d. per 
ton less for No. 4 forge, net cash, but Lincolnshire makes, which 
are generally held to be a superior iron, are offered at 48s. to 
48s. 6d, per ton for No. 3 foundry, and 47s. to 47s. 6d. for No. 4 
forge, less 25 per cent., and the little business doing in outside 
iron is mostly going into the hands of the Lincolnshire makers. 

Vith regard to Derbyshire iron there is no material change to 
notice, the sales in this district being at present very small, and 
quotations for delivery into the Manchester district nominally 
49s. to 50s. per ton for No. 3 foundry and 48s. to 49s. for No. 4 
forge less 25 per cent. 

In the finished iron trade, although makers of the better brands 
are reported to be fairly supplied with orders, the business doing 
continues extremely small, and prices are kept very low by the 
keen competition which is going on in the market. The average 
quotations remain at about £6 to £6 2s. 6d. per ton for ordinary 
Middlesbrough and Lancashire bars delivered into the Manchester 
district, and £6 5s. for North Staffordshire ditto, £4 7s. 6d. for 
Middlesbrough puddled bars, and £4 17s. 6d. for North Stafford- 
shire ditto. 

One or two of the large engineering and machine-making firms 
in this district are reported to be busier, in one case a consider- 
able Russian order, which had been stopped by the war, having 
now been resumed, but generally works are still very slack, 
founders still complaining that they have very little to do, and a 
great deal of short time continues throughout the district. 

In the coal trade there is no material change, all classes of 
round coal being still very difficult to sell, and, notwithstanding 
the majority of the pits are only running three to four days a 
week, supplies are abundant in the market and stocks are 
accumulating. Engine classes of fuel are a trifle firmer, espe- 
cially as regards slack, but this arises more from the lessened pro- 
duction, in consequence of the poor demand for round coal, than 
from any actual pressure of orders on the market. The quoted 
pit rates remain at about 9s. to 10s. per ton for best Arley; 
7s. 6d. to 8s, 6d. for common ; 7s. to 7s. 6d. for Pemberton four- 
feet ; 5s. 6d. to 6s. for common coal; 4s. 6d. to 5s. for burgey ; 
and 3s, 6d. to 4s. per ton for slack ; but prices generally are weak, an 
large buyers have no difficulty in purchasing at under the current 
market rates. 

The shipping trade continues extremely dull, with very low 
prices being quoted to secure orders. 

No new feature in the hematite trade of North Lancashire and 
Cumberland can be noted, with the exception that some of the 
representative makers of iron in the district have sold large 
parcels of hematite to German houses at lower prices than have 
yet been quoted. No. 1 Bessemer stands nominally at 61s. per 
ton, with No. 3 forge at 57s., but it is well Aaah he those who 
have an intimate knowledge of trade that the former quality can 
be bought at less than 60s. per ton, and the latter at less than 
56s. per ton at makers’ works. The basis of value now arrived 
at is as low as can possibly be hoped for, as the cost of raw 
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material and labour has now been brought to what may be con- 
sidered a minimum. Continental parcels of pig iron and steel 
have lately been large, and there are fair inquiries from this 
direction with a view to future business. On home account the 
trade being done is comparatively small, and the want of confi- 
dence ,in the satisfact position of commercial transactions 
prevents many buyers from ordering more metal than they 
require for immediate purposes. Stocks of iron in hand are large, 
but they are not accumulating. 

The steel trade is fairly employed, but the mills could produce 
much more steel than they are doing. Steel rails are in good 
request, the low value they have now reached promoting their 
sale in the market. Colonial and foreign orders form a part of 
the orders makers are engaged on. 

Tron pn fo have not lately booked any new contracts, 
the demand being very poor. t week, Messrs. R. Williamson 
and Co., of Harrington, launched an iron barque of 1040 tons for 
the East India trade, and they have.two other similar ships on 
the stocks. In finished iron only a small business is doing, and 
the mills are quietly employed either in plate or bar department. 
Iron ore is in steady request at unchanged prices, and a fair 
tonnage of Spanish and Irish qualities is consumed at local works. 

The coal trade is exceedingly quiet, and there is but a limited 
consumption of coke. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue settlement which has been effected at Berlin has been 
received in the commercial circles of Sheffield and South York- 
shire with mixed feelings. Generally it is not viewed with much 
favour, as affording any hope of the permanent peace with which 
industrial interests are supposed to be iat e cession of 

jum is most obnoxious to English traders, who seem to dis- 
believe in a Russian free port, the experience of commercial 
freedom under Russian auspices not being encouraging. The 
fear is freely expressed that within five years the occupation of 
Cyprus will involve us in a fresh conflict at a time when Russia 
will have recovered from her exhaustion, and be able to carry out 
the other half of the San Stefano treaty. 

Manufacturers doing a Russian business look more hopefully 
for a resumption of trade. In several heavy departments, 
Russia is still an important customer, though her orders are only 
sent to England because she is as yet unable to supply herself at 
home. For steel rails, and before steel rails for those of iron, the 

jan orders, heavy and explicit, caused considerable activity in 
the rail mills. Two firms are still e on contracts for that 
empire. Some very good orders for rails have recently been 
given out by the Italian Government. One of these, for some 
16,000 tons, went to the North. The Lisbon and Entrocamento 
Railway not very long placed an order for 18,000 tons of 
steel rails. I hear it stated in this quarter that the directors of 
that company contemplate giving out a further order for a 
similar weight. Although unsuccessful in the last competition, 
our | producers will bave another try. Things are cut very 
fine when on 20,000 tons of rail, a profit of 1s. to 1s. 6d. a ton is 
considered satisfactory. Rails are being made in this locality at 
£5 18s. to £6 5s., the latter being for old contracts. 

A slight increase in the number of puddlers employed at the 
works of John Brown and Co., Limited, would —t to indi- 
cate that the iron trade is not altogether going back. Some fifty 
or sixty fresh hands have been taken on. e increase is caused 
by fresh orders in the ship and boiler-plate mills. I do not hear 
that there is any increase in the pobilieg departments of the 
other leading works ; and I am dis; to believe that the Atlas 
establishment is exceptionally favourably fixed. Rates for iron 
are still drooping, which can only be accounted for on the sup- 
position that iron makers are willing to accept almost any terms 
to keep their works going on, hoping every day that the turn is 
near at hand. 

From Australia there are better orders for cutlery, edge tools, 
and similar goods. In cutlery, the best houses are fairly well off ; 
those engaged in the manufacture of secondary sorts are not 
brisk. e re-opening of the Levant markets now expected, 
since peace seems certain, will favourably influence the commoner 
descriptions of cutlery. The Turkish trade, which has also been 
languid, may now be ex to revive ; and as Constantinople 
takes the best classes of cutlery, the leading houses may look con- 
fidently for fresh orders in that quarter. Cyprus, too, will pro- 
bably me more valuable for commerce. The British occupa- 
tion, if it takes place, will tend to consolidation in that quarter, 
and commerce will naturally follow. 

The disputes in the coal trade are still exciting some anxiety in 
the colliery districts adjoining Sheffield. Colliers are certainly 
not making more than from 18s. to 22s. a week ; they could make 
more, but they are not fully employed. There are many families 
where 16s. a week is not now received—families which once had 
£6 to £8 a week. 

The University Students’ Association, mustering a number of 
sixty-two, increased their knowledge of the middle coal measures 
by descending the Nunney Silkstone Colliery on Saturday. This 

it is one of the most interesting in England. The seam, the 

Silkstone, is said to be the most fiery in England, and yet rarel 
are traces of gas found in the pit. No explosion has ever pedeanens § 
and when gas is detected the manager is at once apprised. The 
underground engines are capable of raising 6000 gallons of water 
per minute. 

Twenty Sheffield artisans are about to proceed to Paris to 
examine and report upon the productions of foreign competitors 
in all kinds of steel, cutlery, saws, files, edge-tools, silver goods, 
and, in fact, everything connected with the general teaken of 
Sheffield and district. A committee of employers are making 
the arrangements and raising a fund to pay the expenses. A 
great manufacturer—now retired—who has just come back from 

aris, expressed to me the other day his amazement at the pro- 

——- by continental rivals, icularly in France and 

y- “‘If I were to resume business again,” he said, “I 

would send all my men over to Paris to see and judge for them- 

selves. It would take the bounce out of the whole of us, and it 
will have to come out before we can do any good.” 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tuesday the quarterly meeting of the North of England 
iron trade was held at the Exchange, Middlesbrough. The 
attendance was not up to the average of that on previous occa- 
sions. The tone of trade, however, was satisfactory. Makers 
being pretty well booked, hold out for higher prices, though 
merchants quote last week’s rates. It is a tolerably sure sign of 
a restoration of animation in the market when two sets of prices 
are quoted, makers holding out for increased rates, and 
merchants endeavouring to “bear” the market. Makers 
now ask 6d. per ton more than last week’s prices, while 
merchants profess to offer No. 3 at 39s., and No. 4 forge at 
38s., and other qualities proportionately. There appears to be 
a scarcity of foundry iron, which causes it to sell well. The 
statistics of the Cleveland Ironmasters’ Association were 
issued a few days since. ey are, in abstract, as follows :— 
Decrease in make of Cleveland iron upon May, 1878, 4773 tons ; 
increase in makers’ stocks upon May, 1878, 4602 tons; decrease 
in stock in public stores upon May, 1878, 1511 tons ; decrease 
in stock in makers’ stores upon May, 1878, 10,125 tons. 
The statistics show that, taking into consideration the decrease in 
the make of Cleveland iron, and the increase in makers’ stock: 
there is a decrease in stocks generally of 2261 tons, a great dea 
of iron having been delivered from makers’ stores, and Messrs. 
Connal and Co.’s warrant stores. To this should be added the 


increase in the manufacture of hematite and spiegeleisen iron, 





amounting to 2489 tons. So that to state the matter simply, 
4750 tons of iron have been sold during the month of June over 
and above the amount turned out from the furnaces in that 

riod. Messrs. Connal and Co. report their stock of Cleveland 
iron on Wednesday at 60,900 tons ; their Glasgow stock of Scotch 
pigs at 181,414 tons. 

As usual, various exhibits were shown at the quarterly meeting 
on Monday. Messrs. Hammond and Co, exhibited specimens of 
manganiferous iron ores from the mines of Messrs. Althorpe and 
Barker, of Cartagena, and of St. Don José Aparicio of Porman. 
These ores are now being?used in the district for the manufacture 
of spiegeleisen. Their speciality is a low percentage of silica 
combined with a richness of manganese. It is found in practical 
working that every unit of silica above 5 per cent., roughly 
speaking, takes into the slag 1 per cent. of manganese ; there- 
fore the lower the ore is in silica, the richer the pig is in 
manganese. Some of the ores exhibited on this table con- 
tain as high a percentage as 29 of metallic manganese, the 
average percentage of silica being 5. Samples of fettling and a 
variety of chemical fire bricks were also exhibited. essrs. 
Wright, Petchell, and Co. exhibited the Kainotomon rock drill, 
for which it is claimed that a 40 lb. pressure only is required to 
work it; the Comet pump, and _ other articles. A piece of coke 
ee 9ewt. was exhibited. It was made at the Craig Scar 
Colli near Barnard Castle, by Messrs. Grieveson and 
Whitwell. 


The report of the ap nr Chamber of Commerce, just 
issued, states that the shipments from Middlesbrough during last 
month were altogether 15,005 tons, or 6856 tons less than in 
May, but 4314 tons more than in June last year. The principal 
colonial and foreign exports were : 3624 tons principally rails to 
Italy ; 1405 tons rails, locomotives, &c., to Australia ; 719 tons 
bars, hoops, and — to Japan ; 398 tons of plates to Denmark ; 
300 tons rails to Russia, &c. 

In the finished iron trade more inquiry has been recently noted ; 
prices remain Sarhenenn, however, and no new orders of im- 
portance have been lodged in the district. 

At last the Britannia Ironworks have a fair chance of being 
opened at an early date. Several furnaces and a mill are now 
being altered, and puddling will commence very soon. These 
works have been standing for two and a-half years. Their 
recommencement will be a great boon to Middlesbrough. 

On Tuesday, at the meeting of the Middlesbrough Town Council, 
attention was drawn to the railway dues on coal from the Durham 
coal-fields. It was pointed out that a circular had been received 
from a London firm of coal merchants offering to deliver West 
Yorkshire coal at Saltburn at a lower rate than local merchants 
can deliver South Durham coal, although the distance is very 
much less. From this it was argued that lower rates must be 
permitted to outsiders than to those resident in the district, and it 
was resolved to draw the attention of the North-Eastern Railway 
Company to the anomaly. The and coke trades are very 
much dep From the following figures it will be seen that 
there has been a considerable falling off in the amount of coal 
and coke shipped from Middlesbrough during the month of June 
last, as compared with the corresponding month of the previous 
year :— 





June, 1878. June, 1877. 
Coal. Coke. ‘oal. Coke. 
Tons. Tons. Tons. Tons. 
Coastwise 2189 130 3227 247 
Foreign 1109 3952 3727 4068 
3298 4082 6964 4315 


The Tees Conservancy Commissioners do not intend to put in 
force the increased dues, which they are empowered to charge by 
their new Act, until the beginning of their next financial year, 
in November. This is done with a view to ease the makers of 
pig iron and the shippers. 

"Since my last letter, Messrs. Richardson, Duck, and Co., of 
South Stockton, have launched a fine iron screw steamer called 
the Ashfield. The length over all was 258ft., the extreme breadth 
33ft. 6in., the depth in hold 23ft. 6in., and the gross tonnage 
1560 tons. She was schooner-rigged, and had a bridge amidships, 
a topgallant forecastle, and a double bottom capable of containing 
200 tons of water ballast. The engines, compound, by Messrs. 
Blair and Co., Limited, of Stockton, are 160-horse power nominal, 
with cylinders of 31}in. and 59in. diameter, stroke 36in., and a 
working pressure of 70]b. She was built to the order of Messrs. 
F. Binnington and Co., to trade to Mediterranean and Atlantic 

rts. Iron shipbuilding generally is proceeding briskly on the 

ees. 

‘The engineering trades are not very well engaged at present, 
with the exception of two or three la ge firms. 

Tuesday next the Chamber of Commerce at Middlesbrough 
will consider the question of sending artisan reporters to the 
Paris Exhibition. 

Your readers will have noticed from the newspapers that the 
Liberal candidate, Mr. Isaac Wilson, at the recent election in 
Middlesbrough, was elected by a very large majority. Mr. Wilson 
is ranked as one of the pioneers of the Cleveland iron trade, and 
is intimately connected with several large firms and undertakings 
in that district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market closed dull last week, and though there 
was a steadier feeling on Monday, the improvement has not been 
maintained, and prices are considerably weaker. A slight increase 
in the shipments over those of the preceding week has had no 
good effect, which is, perhaps, not matter for much surprise when 
itis r bered that, as pared with those of the same week 
last year, the exports exhibit a decrease of 3801 tons, while there 
is a total diminution on the year to date of 39,467 tons. The 
extent of the business in pigs being limited, a — quantity is 
being sent into Messrs. Connal and Co.’s stores, where the reserve 
now amounts to 180,814 tons, having been augmented by 1643 
tons during the week. From the North of England the arrivals 
are lighter by 887 tons than they were at last report. In the 
course of the week an additional furnace has been put in blast at 
the Clyde Ironworks, making 95 blowing as compared with 109 
at the same time last year. 

For makers’ iron there is at present a poor demand, and 
prices have receded about 6d. per ton, the quotations being now 
as follows :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 49s. 6d.; 
No. 3, 48s. 6d.; Gartsherrie, No. 1, 57s. 6d.; No. 3, 53s.; 





Coltness, No. 1, 61s.; No. 3, 54s. 6d.; Summerlee, No. 1, 
56s.; No. 3, 50s.; Langloan, No. 1, 588. 6d.; No. 3, 52s.; 


Carnbroe, No. 1, 51s.; No. 3, 49s. 6d.; Monkland, No. 1, 50s.; 
No. 3, 49s.; Clyde, No. 1, 54s. 6d.; No. 3, 50s. Govan, at 
Broomielaw, No. 1, 49. 6d.; No. 3, 49s. Calder, at Port 
Dundas, No. 1, 57s.; No. 3, 69s. 6d.; er SR at Ardrossan, 
No. 1, 56s.; No. 3, 57s. 6d.; Eglinton, No. 1, 50s. 6d.; No. 3, 
49s. 6d.; Daimellington, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Carron, 
at outh, No. 1, 65s.; ditto, specially selected, 70s.; 
No. 3, 648.; Shotts, at Leith, No. 1, 588. 6d.; No. 3, 55s.; 
Kinneil, at Bo'ness, No. 3, 50s. 6d. : 

The warrant market was dull on Friday, with a small business 
at rather lower prices. On Monday the tone was steady in the 
forenoon, with business at 49s. 84d. to 49s. 9d. cash, and 49s. 10d. 
one month, there being no transactions to note in the afternoon. 
About 500 tons changed hands on Tuesday forenoon at 49s. 9d. 
cash. Wednesday’s market was quiet and steady. A —_ 
business was done to-day—Thursday—at 49s. 7d. to 49s. 8d. cash. 
The market will be closed on Friday and Monday, owing to the 
holidays. 

Most kinds of manufactured irons sell slowly at firm prices, 
and there is an almost entire absence of the speculation element 





- resent from this branch of the trade. The exports included 


2 worth of machinery, mostly for Demerara and $ 
£1477 castings, £1295 tubes, £1868 plates for Adelaide, £1571 
bars, £5276 galvanised iron ; 40 tons of telegraph wire, and £1500 
worth of miscellaneous articles. 

The home department of the coal trade is dull all over the 
country, but there is now considerably more activity in the 
shipping trade at both the Clyde and east coast ports, ices are 
unchanged. 

The coalmasters of Lanarkshire are memorialising the Dundee 
Harbour Trust for a modification of the dues now chargeable 
upon coals shipped at that port. 

The new docks at Ayr will be inaugurated on the 18th current. 
They will greatly extend and improve the accommodation at the 
harbour, where for loading and unloading purposes three hydraulic 
lifts have been erected at a cost of £3000 —— 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Exssw VALE cleared £75,000 on its iron and steel transactions of 
last year, ending June, I am informed, and this will not only 
clear off the loss of the previous year, but wee small surplus to the 
credit of the company—a satisfactory and hopeful state of things. 
I do not despair of seeing a better tone prevail also at Rhymney, 
notwithstanding the rather doleful character of the last report of 
the directorate, for it must be considered that the outlay in 
starting the steel works was considerable, and losses were incurred 
which a steady run of trade would soon make good. The manage- 
ment there is a very effective one, and as rigid economy prevails, 
and all possible extra expenditure is carefully cut down, I am 
inclined to take a hopeful view of the future. 

A movement is on foot in the Welsh district to utilise steel 
ends of rails. The company pro to buy these from the prin- 
cipal works, such as Dowlais, Rhymney, and Ebbw Vale, and 
manufacture them into shovels, &c. Should the step answer, it 
may lead to new industries, but at first the operations will be 
necessarily of a limited chuvacter. 

The Welsh works lost a good rail order the other day from 
Italy. The order, I hear, was for 14,000 tons, and it was secured 
by Germany. One of the works in South Wales, I hear, tendered 
for it. 

Prices for rails and bars are firm, but unchanged. Business is 
showing some degree of improvement, and a few orders are float- 
ing about which possibly may be secured. 

The exports of iron and steel rails, bars, and sheets from the 
Welsh works during last week amounted to 4295 tons, the 

rincipal items being 2062 tons to Calcutta, 600 tons to Pillau 
to Hamburg, and some lesser consignments to Canada and 


rypt. 

8 Winsor Richards, well known in connection with Ebbw 
Vale Works, has, I hear, returned from the Continent, and will 
forthwith c out an elaborate course of improvements at the 
Bolckow Works, Middlesbrough. 

On Monday last the ironworks of Townsend, Wood, and Co., 
Briton Ferry, came to a stand for want of orders. Throughout 
the long course of depressed times the works have been carried 
on, and hope is entertained that the stoppage will only be tem- 
porary. There has been a notice affixed to the Vernon Tin-plate 
Works, in the same locality, of a reduction of 15 per cent. The 
tin-plate trade generally shows little alteration ; prices are slightly 
firmer, and in some cases quotations have advanced. In the 
Pontypool district there has been a strike, commenced at the 
Pontymoile Tin Works, Town Forge, and Osborne Forge, Ponty- 
pool. The cause alleged is that no notice was given of a reduc- 
tion which was enforced on Saturday. The men plead that 
they agreed to work five boxes of tin-plate on every 100 gratis, 
but that in addition they are called upon to submit to a 
a reduction of 10d. per 100 boxes to doublers, 8d. to rollers, and 
4d. to furnace men. Considering the smallness of the reduction, 
it is to be regretted that some pacific understanding could not be 
brought about. 

There has been a fair degree of buoyancy in the coal trade of 
late, and one of the highest totals De reached was attained last 
week by the sending from all the Welsh ar of nearly 125,000 
One-eighth of this went to France, and as a proof that the 
exigencies of the fleet are still subjects of grave consideration, 
one-fourth went to the Mediterranean stations. 

A degree of briskness prevails at Newport and at Swansea, and 
in both the coal trade is better. .The patent fuel trade is brisk, 
5000 tons having been shipped during the week from Cardiff, and 
upwards of 4000 from Swansea. . 

Nine hauliers employed at the Cwm ed with 
absenting themselves without notice, . each, 
and costs. 


rk Colliery, ch 
ave been fined 








Tue yellow or Oregon pine is finding a much wider application 
than was formerly common even before the extensive use of iron 
for shipbuilding. The systematic forestplanting of this tree by 
oven! Govenmants is the source of a new trade in America. 
The export of forest tree seeds from California amounts to several 
thousand pounds sterling per year. The seeds of the Oregon 
pine, are, however, most sought ; the timber of that tree proving 
valuable for shipbuilding, it paring, Bowe found sound after 
eighteen years’ use for this purpose. e principal purchases are 











made for Germany, Austria, England, and the colonies in 
Australia and New Zealand. ‘The South Sea colonies are planting 
the California red wood tree extensively. 
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MINING AND METALLURGY AT THE PARIS 


EXHIBITION. 
No. III. 
The metallurgy of Sweden was so com ele repre- 
sented by the collections exhibited at Philadelphia, and 


the lucid and full description by Professor Akerman, that 
on the b gor occasion there is little of novelty to be 
recorded, as the collections of the same excellent character 
are necessarily, in the main, repetitions. The collective 
iron trade is represented 
Jernkontor, classified trophy-fashion in numerous 
pyramidal groups, ataath along the main Swedish 
gallery, on the north side of the Avenue Rapp, and is, 
from its position, probably the most prominently visible 
collection of its class, except that the sober character of 
the objects places them somewhat at a disadvantage in 
the brilliant assemblage of statuary, porcelain, and other 
ornamental objects with which they are immediately 
associated. Each pyramid contains at its base blocks of 
the ore raised in the mines of a particular district, above 
which are placed fractures of pig metal and forge blooms, 
both in malleable iron and steel, but principally the 
former ; while the apex is formed of tapering piles of 
finished bars. Besides these there are special exhibits of 
steel castings, the chamber ring of a heavy gun from 
Motala, and Palliser projectiles from Finspong, illus- 
trated both by fractured specimens and examples of 
actual projectiles that have penetrated 9in. or 10in. armour 
plates, almost without alteration of form. 

The quality of Swedish iron depends so_ greatly 
on the purity of the materials employed, that the 
technical questions involved in its production are of com- 
paratively minor interest. Charcoal is practically uni- 
versally used as fuel, and blast heated to a moderate 
temperature, about 400 deg. Fahrenheit, or less. Even 
the Dannemora furnaces and those of Finspong are now 
blown with slightly heated air, without any deterioration 
being apparent in the produce. At the former place, 
however, the traditional Walloon forge, with its long 
pig of iron laid in the fire at one end, to melt off as 
required, like a monster stick of ing wax, is still 
retained for producing steel converted bars. Fragments of 
such pigs are exhibited, they are of lenticular section, 
about 7in. by 4in., the actual as run from the 
furnace, being about 28ft. The ulk of the common 
produce of the country is a strong mottled metal, being 
usually whiteand platy crystalline below, where in contact 
with the chill mould, and grey above. This is chiefly con- 
verted into malleable barsin theso-called Lancashire forge, 
a method that is entirely of Swedish origin and develop- 
ment, and has no relation whatever to any process 
practised in Lancashire, its affinities being rather with 
the South Wales forge used in the tin-plate works. The 
furnace is a square hearth, with one or two tuyeres,in 
which the charge of metal as it thickens is worked by 
breaking up with a tool and lifting from the slag bottom 
to the tuyere, and differs from the Walloon forge by being 
placed under a hood, and having a coil of blast-heating 
pipes in the chimney, whereby the blast is heated to 
about 212 deg. Fah. The ball, when reduced to a bloom 
under the hammer—usually a helve of 5 ewt. to 12 cwt., 
worked by water power—is reheated for rolling or tilting 
into bars in gas-heated reverberatory furnaces. In the 
Franche Comté fire used in smaller works the blooms are 
produced and reheated in one and the same fire, which is 
otherwise similar to that of the Lancashire forge, the 
reheating taking place during the early part of the 
working of the next charge. In the Walloon forge, the 
blooming and reheating are done in separate fires, corre- 
sponding to the bloomery and chafery of the oldest iron- 
makers in this country in the days when puddling 
furnaces were not. 

The Bessemer process has been a favourite one 
in Sweden from the first announcement, the ex- 

riments of Géransson in the early days of the 
invention having contributed largely to its technical and 
commercial development. This favour still continues, 
and in fact it appears to have been extended beyond the 
bounds of prudence, as out of twenty establishments with 
forty converters, only eleven were at work in 1876, and 
out of these three were only concerned to the extent of 
398 tons on the total production of 21,000 tons. The 
largest individual production was that of Sandviken, 
near Gefle, amounting to 7700 tons. In three instances 
only are the fixed converters of the primitive Swedish 
pattern retained, the others having adopted the regular 
tipping converter. In every case the pig metal is taken 
directly from the blast furnace without remelting ; the 
charges blown vary from 42 cwt. to 84 ewt., and the time 
of blowing from five to fifteen minutes. ‘om 1 to 34 
per cent. of spiegeleisen are added in most cases, but in 
a few instances the metal contains sufficient original 
manganese not to require it. The use of ferro- 
manganese has, however, latterly been adopted to 
some extent, especially where the production of very soft 
homogeneous iron, rather than steel proper, is required. 
The blowing engines of the works are, with one exception, 
driven by water power; engines of 500-hurse power being 
most generally used, the pillar of blast varying between 
23in. and 35in. of mercury ; in the newest works the 
powes is increased to 700 and even 1000-horse power. 
n spite, however, of the natural advantages of pure 
pig iron and cheap water power, the Swedish Bessemer 
industry suffers from the difficulty, practically insurmount- 
able in a commercial sense, of the high cost of the first 
material. Charcoal iron is and must be dearer than that 
smelted with coke, so that the production of rails and 
similar coarse heavy products for foreign markets cannot 
be profitably carried on in face of the competition of 
England, Belgium, and Germany. The larger number of 
the Swedish Bessemer works having been established 
for the production of ingots for exportation, have 
not been provided with rolling mills and other mechanical 
appliances for making finished articles; and as the demand 
for such ingots from abroad has almost totally ceased, 
the stoppage of a large number of works is a necessary 


by the series exhibited by the | 7p, 





consequence, as, although such works as are in a position 
to manufacture tires, seta, us barrels, sheets, carri 
springs, éc., are in a tolerably good position commercially, 
the state of the trade is not such as to encourage 
capitalists into furnishing means for completely equipping 
the works now idle with the plant necessary for the pro- 
duction of finished goods. 

The Siemens-Martin process of open hearth steel 
melting has been practised at Munkfors since 1868, and 
subsequently its use has extended to a few other works. 
e furnaces are small, taking from 35 to 60 cwt. charges, 
the material produced being almost exclusively soft iron 
and not steel. Both air dried wood and peat are used, 
the Lundin condenser being generally applied to the 

roducer. With either kind of fuel the consumption 
1s about the same, 100 to 150 cubic feet being expended 
in the production of a ton of ingots. 

Cast steel made by cementation, and subsequent selec- 
tion and fusion in crucibles, has latterly been produced 
at Dannemora. The fusion is effected in a Siemens 
furnace heated by wood gas. The samples exhibited are 
mostly of hard tool steel quality, some having a nucleus 
of malleable iron. 

At Vikmanshyttan steel is made by Uchatius’s process 
of melting granulated pig iron together with finely 
pulverised magnetic iron ore and a little charcoal in black- 
lead crucibles. The product is specially fitted for making 
dies, punches, mallets for boring, and similar objects 
where great hey and hardness are required. me 
mallets that have been at work for several months boring 
in hard iron ore are shown in support of this ay pats 
Among the points of specialinterest theadvent of vara 
as an iron-producing centre may be noticed. The large 
deposits of magnetite of this district, which is situated in 
the high north above the Arctic circle, and separated by 
ninety miles of swampy and forest ground from the 

rt of Lulea, have long been kno but their career 

as been at the best achequered one. Latterly, however, 
some progress seems to have been made towards their 
commercial development, and about 20() tons of iron have 
been produced in the year. These, like many other 
northern works, depend upon a combination of iron- 
works and saw milla, the production being in ssh 
as a rule, derived from ores and fluxes imported from 
the south in the summer by vessels coming for timber 
cargoes. An excellent example of this kind of combi- 
nation is furnished by the drawings of the new iron- 
works at Domnarfvet, situate on the principal river of 
Sweden—the Dal Elf—a short distance north-west from 
Falun, which being the latest constructed and probabl 
the largest works in the country, are gre in very fu 
detail. The establishment comprises a large saw mill on 
the right bank of the river, the slabs from the logs being 
carbonised and the sawdust used in the gas re-heati 
furnaces, The ironworks on the left bank form a T-shape 
block of buildings, entirely roofed}in. The cross arm, 
330ft. by 220ft., contains the forge and steel works, 
the blast furnaces, and kilns, being in the stem a 
building about 240ft. square. The calcining kilns are 
placed at the highest level upon pedestals of masonry, 
the blast furnaces being a little lower. Provision has been 
made for three, but only one has as yet been built. This 
is of the usual Swedish type, with nearly cylindrical 
sides and steep boshes, the hearth being stam in of 
clay and quatz mass, and the throat enlarged for the 
insertion of an iron tube, which isolates the gas-collecting 
space, the furnace being worked with an open top; unlike 
most Swedish furnaces, however, it is of thin fire-brick 
construction and completely iron jacketted. The Besse- 
mer converters—only one as yet being erected—are placed 
below the tapping level of the furnace, so that the metal 
may be run indirect. They are of the usual tipping 
attern, the fixed, or Swedish pattern proper, having 
en entirely abandoned in new works. he driving 
power is derived from the river, which gives an 
unlimited volume of water, but at a comparatively low 
head, which is subject to a variation of 15ft. between 
low and flood water level. The driving water is taken 
in by a syphon tunnel of oval section in the rock about 
45ft. below the surface, a depth that was rendered 
necessary by the great amount of detritus covering the 
rock in the valley. At intervals branch channels lead to 
the turbines, ‘which are six in number; one of 400- 
horse power, for the Bessemer blowing engines, one 
of 100-horse power for the blast furnaces, two of 400- 
horse poe each for the rail and heavy plate train, and 
two of 200-horse power each for the bar and nail rod 
and tire rolling mills respectively. As these are intended 
to run continuously for long periods, and in a completely 
drowned condition, a simple construction, not requiring 
frequent examination, was a necessity, and therefore the 
Whitelaw form of wheel, working be! reaction, and with 
four discharging orifices, has been adopted. The reheat- 
ing furnaces are of che Aisantins pattern with Lundin 
producers ; these have a large rectangular combustion 
chamber, the gas produced being washed in a condenser, 
divided by parallel walls, each of which has an injection 
pipe and rose, for the introduction of the water for con- 
ensing the steam and tarry matters brought over. 
The old arrangement of filling the chamber with hollow 
stacked iron bars, has not, however, been followed. 

A large model of the pee rolling mill is placed 
below the drawings, it is of Lauth’s construction, with 
three rolls, the centre one smailer than the top and 
bottom ones. The adjusting gear is arranged for move- 
ment by hand, or by gear from the water wheel. This 
very interesting series of drawings, representing, probably, 
the most complete water-power ironworks in Europe, 
will, we are informed, be published in extenso in a forth- 
coming number of the Jern Contorets Annaler. 

_ Another model of some interest is that of a blast heat 
ing stove by C. J. Bergstrom, of Finnshyttan. The 
heati pipe is of cast iron, oval in section, with internal 
parallel gills forming a continuous spiral. The flame of 
the burning gas passes up a brick tube inside the coil, 
and passes down between it and the outer case, which is 
a cylindrical shell of brickwork, with a domed top, the 





course of the air being in the opposite direction. The 
casing is made of bricks set in a frame of wrought iron 
bars, so that it can be divided into two halves, which 
being mounted on wheels running on rails, are easily 
removable when necessary for cleaning, replacing broken 
pipes, or other repairs. 

The question of the mechanical properties of plates for 
shipbuilding purposes, especially as regards their beha- 
viour under impact, is one of extreme importance, and 
an important contribution to the stock of knowledge 
available on this subject has been made by the experi- 
ments of the Jern Kontor upon this point, which form 
one of the largest of their exhibits. The materials 
investigated were plates made by the puddling and Lan- 
cashire oy prem and melted metal of the softest 
character, both Bessemer and Siemens, with at most 0°3 
per cent. of carbon, which were subjected to a falling 
weight test when cut into discs of 1000mm. in diameter, 
and supported at the circumference by bolting them to 
iron rings with thirty-six bolts arranged in two rows, the 
holes for the latter being in all cases drilled. The clear 
area of the plate e within the ring was 537mm., 
and the diameter of the hemispherical end of the falling 
block—which weighed 872 kilos.—253mm. The height 
of fall adopted was, for Bessemer and analogous welded 
me 45 metre, and for welded iron 1°5 metres. 
The depth of the bowl formed by the first few blows, and 
the total number of blows endured, gave the measure of 
the resistance of the material to fracture by sudden shocks. 
From five to nine blows at the higher fall were required 
to break the Bessemer and Siemens metal, while Lanca- 
shire forge plates resisted from seven to eleven at 15 
metre fall, and puddled Swedish plates from four to 
six, also at the smaller fall. The steel plates required 
twenty-five blows, or four times as much as welded iron 
on the average. en the fall was increased to 9 metres 
fracture of steel plates usually took place at the third 
blow. The depth of buckling was substantially the same 
for any height of fall, averaging on the steels from 150 
to 160mm.; sometimes less, and at times reaching 
172mm.; for Lancashire for; — 134mm. at most; 
for puddled iron 104mm.; for Yorkshire plate it 
was 68mm.; and Staffordshire plate gave way at the first 
blow without buckling. 

As a result of the experiments, which are presented 
very fully in a memoir printed by the Jern Kontor, the 
limit of tensile strength required by Lloyd’s Committee 
on Steel Shipbuilding Material is questioned, as that 
requires a proportion of carbon not below 0°25 or 0°30 

r cent., while a somewhat softer material with a little 
ower tensile strength is suggested as preferable, it being 
better able to stand shock and to resist injury in working, 
and that therefore a tensile resistance of 26 to 30 tons per 
square inch better fulfils the required conditions than 
the limit of 27 to 32 tons ; but at the same time a mini- 
mum elongation of 22 per cent. in a test pieec 200mm. 
long should be required. The results of the experiments 
are of great interest, though necessarily somewhat spe- 
cial, the material being treated in some cases approxi- 
mately to chemically pure iron, such as can only be 
obtained from Sweden, and possibly Russia. It, however, 
appears that the effect of an increase in even a very 
minute quantity of phosphorus increases hardness and 
strength at the cost of ductility. 

Of the mines in Sweden producing ores of other metals 
than iron, the most important exhibit is that of products 
from the Fahlun Copper Mines Company, or, as the name 
expressively has it, the great Copper Mountain Company, 
This enormous mass of cupriferous pyrites has been worked 
for many centuries, and mining was carried on as an open 
work toagreat depth below the surface. The formisexceed- 
ingly irregular, as may be seen by the model exhibited 
by the School of Mines of Stockholm, representing, upon 
sheets of plate glass, the form of the excavations at 
several equi-distant depths. The ore, which is very poor in 
copper, was formerly passed several times through blast 
furnaces for regulus after alternate calcinations, but 
latterly the extraction process with salt has been intro- 
duced, a small quantity of silver being obtained by means 
of Claudets’ iodine process. Another class of the minerals 
which are eassatially lead ores, contain gold, and work 
up for argentiferous and auriferous lead. or quantity 
of sulphur is saved in the first burning of the pyrites ; 
are also important accessory 
products, as the exhausted ferra-oxide, purple ore, rouge, 
colcothar, crocus, or by whatever name it may be called, 
finds an application as a colour for the outside of the 
wooden houses common in the rural districts of Sweden. 
In the application of this colour a small quantity of green 
vitriol solution is generally used, it having a preservative 
effect upon the timber. Bsn 

The Kavelptorp Mining Company exhibit ores of 
copper, zinc, and lead, from which copper is produced, 
reported to be absolutely free from antimony and arsenic. 

Nickel and cobalt products are exhibited chiefly by the 
Lessebo Company, from the nickeliferous magnetic 
pyrites of the Klepa mines. These are chiefly nickel 
regulus in different degrees of concentration and 
metallic alloy, and an alloy of nearly equal parts of 
nickel and copper. The latter being the most useful pro- 
duct is best suited for the requirements of German silver 
workers, and by the addition of copper and zinc the alloy 
required for manufacture is readily obtained. At this 
point it may be convenient to notice the analogous 

roducts from Dahll’s nickel works, at Kragaro, in 

orway, one of the few metallurgical exhibits from that 
country. These areobtained from a very poor nickeliferous 
pyrites, but by careful calcination and fusion the concen- 
trated regulus or metal is obtained almost entirely free 
from iron, a point of so great importaiice, as facilitating 
its subsequent treatment by the nickel smelters in other 
countries. é 1 

Among the Norwegian exhibits the collection for the 
Kongsberg silver mines must not be passed over. It is 
very perfectly with plans and sections of the 
workings, showing the great depth that the ore has been 
followed in a comparatively short run of ground. The 


vitriol, both blue and green, 
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magnificent specimens of crystallised native silver from 
these mines will be familiar to many from the more pro- 
minent place that was assigned to them in the Vienna 
Exhibition, but, like all fine things, they will bear looking 
at again. Apart from its mineralogical treasures, Kongs- 
berg possesses a new interest to the miner since the dis- 
covery of an almost identical deposit of silver ores on 
the north shore, of a small island in Lake Superior. The 
present annual produce of silver is about 9500 troy 
pounds. 





Bourg, near Evry, on Monday, the 29th July. (3) Ma- 
chines and tools used in the farmstead on the Esplanade 
des Invalides, Paris, on the Ist of A t. hether 
these trials are likely to be participated in by ae 
exhibitors or not, is open to question, as although t 

notice is undoubtedly authentic and official, the members 
of the British section have been rendered somewhat in- 
credulous by a foolish practical joke played on them a 
few days ago. A spurious order inviting them to 
meet the members of the jury of their class at the 


The other minerals of Sweden and Norway are of | most distant part of the grounds at the early hour 
much importance. As interesting to geologists may be | of half-past eight a.m., to give detailed explanations 
mentioned the quantity of felspar from Ytterby, used in | which the jury had forgotten to ask for, was sent round 
the Rorstra porcelain works, which has been subjected | at so late an hour on the previous evening that they had 


to calcination to show the purity of the colour. Some 
of it is completely melted, while other masses have split 
up into parallel lamina, which, though te we vag 6 re- 
compacted by the heat, show tolerably plainly the hetero- 
geneous nature of the mineral. The coal of Scania is 
not represented, but fire-brick and terra-cotta goods, made 
from the associated fire clays of the formation, are sent 
from Hogiinis and Stabbarp. The colour of the terra- 
cotta is light brown, like that made at Stamford or Tam- 
worth, in this country. 

The geological survey of Sweden, commenced about 
twenty years since, under the direction of Prof. Axel Erd- 
man, and continued after his death by Prof. Otto Torel, 
has made very considerable progress towards the complete 
delineation of the rock structure of the country, the 
large finished map of Central Sweden forming one of 
pant cet objects = the pepe pean ps It is sa. 
scale of =5}55—about 1 tin. to a mile—and very grap y 
reproduces the leading physical character of the surfaces, 
a series of rounded masses of hard rock projecting from 
patches of alluvial meadow and woodland, as will 
evident to any one examining the peculiarly spotted 
character of the colouring. ese are in a manner use- 
f supplemented by two handsome maps, not yet 
publi of the south-western and central parts of the 
country, in which the older formations alone are repre- 
sented in a generalised manner upon a smaller scale. In 
the Norwegian department Dahll’s geological ef of 
northern Norway, extending to the ultimate point of the 
Continent, and those of the southern survey under the 
direction of Professor Kjerulf, with the collections of 
rocks and minerals from both countries, are specially 
deserving of investigation by those who may have time 
for the purpose. 

The remaining Scandinavian kingdom—Denmark—has 
rua pad no minerals of importance, except those of 

celand and Greenland, and only the latter are here repre- 
sented by some specimens of cryolite, and the products 
of its treatment—alum, soda, and fluoride calcium—sent 
by the Oeresund Chemical Works, near Copenhagen. 

his substance, which a few years back was only regarded 
as a mineralogical curiosity, is now exported from Southern 
Greenland to the extent of 5000 tons annually. Another 
contribution of considerable interest is the lignite vi 
Suderén, the southernmost of the Farro Islands, which 
occurs in two seams, from 4ft. to 6ft. in thickness, with 
some shale partings interstratified in basalt, being in 
fact, an increased development of the plant beds which 
in Antrim and the West of Scotland testify to the exist- 
ence of land surfaces and lakes during the great miocene 
volcanic period in north-western Europe. The samples 
exhibited are mixtures of bright and dull schistose coal, 
which according to reports furnished by the proprietor, 
do not differ much in composition. It seems to be fairly 
well suited for house and steam purposes, and may also 
be used for gas-making. The seams are nearly flat, and 
come to the surface at a considerable height above the 
sea level, the ground being favourable for the transport 
of the coal to the port. 








THE PARIS EXAIBITION. 
No. XXV. 

Tue Parisians appear determined to make as much as 
possible of their Exhibition; and judging from the 
liberality of the ing committee, the elasticity of 
the regulations for admission, as well as the capacity of 
the building, are likely to be tested to the utmost degree 
compatible with the space at command. Scarcely a day 
passes that one does not see the unpacking and installa- 
tion of fresh machines; and the inaugurations of inde- 
pendent pavilions is continually being advertised to 
take place immediately or in a few days. In what way 
this protracted completion will affect the jurors it is 
difficult to conceive, since in most of the classes another 
week will see the conclusion of their labours, and either 
the late exhibits must be debarred from competition, or, 
as is more than probable, supplementary juries for 
special subjects will have to be appointed. e treat- 
ment to which the foreign jurors have been subjected is 
not likely to leave a very favourable impression on their 
memories either of the consideration of their Parisian 
confréres or of the hospitality of the Government. 
Complaints of useless delays are loud on all sides ; and if 
their natural good feeling prevents the utterance of 
astonishment at the conspicuous omission of any festive 
emerge iy 9 of their presence in Paris, the contrast 
between the hospitality shown to foreign jurors at 
Vienna and Philadelphia both by the native jurors and 
by public authorities, and the apparently studied neglect 
with which the foreign members atm been treated fore, 
is sufficiently marked to leave anything but enthusiastic 
reminiscences of their sojourn in Paris. 

A printed circular has been published by the Minister 
of Agriculture and Commerce appointing three competi- 
tive trials of agricultural and ace machinery, for 
which twelve “ objects of art” are placed at the dis of 
the committee for distribution. he trials are fixed as 
follows :—(1) Machines for reaping and binding cereals, 
mowers, a machines, rakes, &c., at Mornant (Seine 
et Marne), on Monday, 22nd July. (2) Machines worked 
by steam or draught for cultivating the soil, at Petit- 





no chance of verifying its authenticity, and consequently, 
out of deference to the supposed wishes of their jury, 
allowed themselves to be the victims of a senseless if not 
an invidious joke. There are great complaints of the 
number of German copyists, who take advantage of the 
crowds, but more generally of the absence of the attend- 
ants at the all-important hour of breakfast, to make 
sketches of any machinery they think worthy of imita- 
tion. It is no doubt a flattering acknowledgment of their 
inferiority in the arts of peace, quite in accordance with 
their abstinence from participation in the Exhibition, 
but it is at the same time a most reprehensible system, 
and one that lies more in the power of exhibitors than 
of the officials to repress, by a more constant attendance 
to their exhibits aaa a careful supervision of lookers-on. 
The lift in the Trocadéro has been tried, and, as the 
report naively states, “was found to work very easily.” As 
a quarter of an hour was occupied in rising to the top of 
the tower, we can well believe there was no unpleasant 
feeling accompanying the motion. The gardens have 
lately been adorned, or disfigured, according to the 
different tastes of critics, by two works of art, one a statue 
of the Republic in the shape of a woman of somewhat 
coarse proportions, who appears to feel the prominence 
of her position or the cares of State to such a degree 
that fulness or oppression have forced her somewhat 
further through the seat of her throne than is quite in 
accordance with one’s ideas of comfort or grace ; the 
other a head of “ Liberty,” intended for the gigantic 
figure presented by France to America, and destined, we 
believe, to overlook New York. The structure is of sheet 
copper, braced internally, and highly finished ; but what- 
ever the final result of the tout ensemble may be, judging 
from the expression of the face from a near view, liberty 
is certainly not synonymous with contentment and 
amiability. Of course they have both been duly féted, 
apostrophised, and inaugurated with befitting pomp, or, 
in other words, have been made the excuse for proces- 
sions, speeches, luncheons, and self-laudation, and for 
reciprocation of compliments between the Republics of 
the Old World and the New. Another item of long- 
ane ag interest to the visitors of Paris is the captive 
alloon, moored in the Place du Carrousel of the Louvre, 
from which visitors are offered a bird’s-eye view of Paris 
at an elevation of 1000 metres, for the modest sum of 
20f. The balloon is constructed to carry fifty persons, 
and is provided with refreshments and every precaution 
to sustain life in case it should break from its moorings, 
and carry its living freight beyond the reach of a Paris 
restaurant. Up to the present the work of inflation has 
taken the place of the advertised ascent, and although 
one looks daily for its presence in the sky, it has not yet 
ascended above the ruins of the palace, behind which it 
looms with a threatening aspect of giant strength, which 
will test the quality of the mooring even if it does not 
end ina puailet fiasco to that which overtook a similar 
enterprise at Vienna in 1873, when the balloon burst 
away without the car on its first ascent, and instead of 
affording opportunities for observation, as predicted and 
rovided for by an elaborate collection of instruments 
ad the Meteorological Society, was ignominiously con- 
verted into tobacco-pouches by the Hungarian 


1 Acco | ‘es 
into whose utilitarian hands it unfortunately fell. 








BRIDGE OVER THE DOURO, NEAR OPORTO 
No. IL 

As with this impression we are enabled, by the courtesy 
of M. T. Seyrig, of MM. Eiffel et Cie., to place before 
our readers engravings from a pair of photographs, which 
give an excellent idea of the mode adopted for erecting 
the viaduct over the Douro, it will be convenient to leave 
for the time the questions of design and detail, and to 
give at once a short account of the process of erection. 
As will have been gathered from what has already been 
written, it was wholly impracticable to erect scaffolding 
in the river upon which to erect the central arch. The 
work was therefore exceptionally difficult, and of such 
character as to call forth the finest powers of the con- 
tractors’ engineers, the men who are seldom credited with 
their share of the honour due to those who overcome 
great difficulties. After a good deal of careful con- 
sideration it was therefore determined to build the 
abutments and piers, and first to get the girders 
in ition upon these from either end. Then the 
method was devised of utilising as scaffolding or sup- 
ports the work so far completed in erecting the central 
arch and the part it sustains. The horizontal girders 
were run out some distance, cantilever fashion, from the 
river edge piers and the lowest bays on each side of the 
arch—which, it will be remembered, are filled in with a 
pete iron web, in place of the lattice work of the other 

ys—erected in their places with the pivots resting on the 
shoes. This was done upon a system of wood scaffolding, as 
shown in our illustrations at the sides and front of the 
arch abutments. The upper part of this bay on either 
side was then made fast to four out of sixteen steel wire 
cables, each about 1tin. diameter, which were used 
during the process of erection. They were composed of 
six strands of nineteen wires, 2°7mm. in diameter each. 
The parts of the next bay, confining our attention to one 


only of the two similar sides, were then successively + bottom. 





attached to the lowest, and four cables then attached 
to these. The cables at their upper ends were 
attached to winches . °d on the horizontal girders 
near the highest piers. The girders were them- 


e | selves previously tied by cables at the back of the land, 


or upper abutments, to the natural rocks on the Oporto 
side, and to a rough temporary mass of masonry on the 
Lisbon side to prevent any movement. The strain brought 
upon both the piers and the girders was thus confined to 
one in the direction of their length. The second panel 
being now erected, four more wire cables are attached to 
the third bay, erected, as was the second, by build 
ing out from the one preceding it. The fourth bay was 
then erected in a similar manner, and held by a similar 
number of cables. The fifth, sixth, seventh, and eighth 
bays were built out in a similar manner, the cables being 
detached from the lower bays and attached to these. 
The material, forming the lower flange of the central 
bays, was next built after lowering the two parts of the 
arch, purposely built a little high, until they were the 
correct distance apart to admit the centre and completing 
parts. The cables at this time being sixteen in number, 
and disposed, eight from the end of the longitudinal 
girder as shown projecting, and the others attached 
near the top of the highest piers. This arrangement, it 
will be seen, greatly facilitated the adjustment of the 
two halves of the arch simultaneously built, by which 
it became comparatively easy to complete the arch by 
making good all the connections of the centre part. The 
ironwork was brought to the site in barges and raised by 
means of the cranes aud shear legs whick it will be seen, 
were erected on the lower booms, forming the intrados of 
the arch, as they proceeded. The arch having been thus 
completed, the cables were removed, and the longitudinal 
girders completed, and their connection with the top of 
the arch made good. About five weeks after this time 
the bridge was completed and tested, under the direction 
and superintendence of some Government engineers, 
with the following results: — With a distributed 
stationary load of about 18 ewt. per lineal foot the 
deflection observed was 0'394in., the calculated deflec- 
tion being 0°355in. With the load placed on one 
half the span the deflection at the centre was 
0'473in., the estimated deflection in this case being 
0°354in. The deflection at about the position of th 
small pier on the hauuches on the side loaded was 0'87in., 
that calculated being 0'83in., the permanent set on the 
removal of the load being but0"177in., aresult whichagreed 
remarkably with the calculatious of MM.T. Seyrig and H. 
Dion. Thearch wasalsoloaded for a length of 131ft. oneach 
side of the centre, with the same load, when the deflection 
was 0'76 observed, 0°67 calculated, the permanent set being 
unobservable. <A train of 35 tons weight was run over at 
the rate of about nineteen miles per hour, when the 
deflection was 0'60in. at the centre and 0'40in. at the 
haunches. These results confirm the correctness of the 
methods of calculation adopted in a most satisfactory 
manner. To these we shallreferin future impressions. The 
work was commenced in January, 1876, and thus occupied 
butabout twenty months in construction. As we have said 
ina previous article, itis not in magnitude that the works 
of the modern engineer exceed much those of the ancients, 
but our excellence consists in the rapidity with which a 
grand structure is now completed. The engineer of the 
nineteenth century builds for his own generation, the 
ancients built more for their successurs. We have the 
great advantage of the possession of iron in limitless 
quantities. Given this, and the demand for the structures, 
and our forefathers would have done as much as we. 
They accomplished more indeed without iron than it is 
likely the modern engineer could effect. 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT BRISTOL. 

Tuoveu the Royal Agricultural Society’s Show at Bristol 
has been satisfactorily successful, Birmingham still maintains 
the first, and Liverpool the second, position, as the most 
numerously attended. The number of visitors on the last day 
was 30,012, against 61,567 on the closing day at Birmingham, 
and 31,935 at Liverpool. The aggregate attendance has been 
121,851, as compared with 163,145 at Birmingham, and 
138,031 at Liverpool. Bristol thus takes third position. 

The judges awarded three silver medals for miscellaneous 
implements. These are given for the new machine for trim- 
ming hedges, exhibited by Messrs. Hornsby, and illustrated 
in our last impression ; one for Church’s circular valve, fitted to 
Messrs. Fowler and Co.’s 16-horse engine ; and one to Messrs. 
Morris and Griffin for Turton’s permanent rick covering. The 
number would have been extended if the judges had had the 
power, and among the exhibits of which special note was 
taken was Brenton’s new iron drill, with vertical slide. The 
last award does not seem to meet with general approval. 
The roofing consists of a number of light wood rafters, con- 
nected together by means of light iron rods or bolts kept in 
place by split pins in slots at their ends. On the rafters is 
stretched a felt covering provided with brass eyelet holes, 
through which long iron pins pass into the rafters, and somc 
distance into the hey or straw of the rick. Between these 
long pins a number of eye-headed wood screws pass into 
the rafter. Though fairly water-tight, there is nothing 
to prevent water passing between the pins and eyelet 
holes on to the rafter eath, and trickling through 
to the rick. The felt covering, which is very cheap, 
may be substituted by the use of galvanised or plain sheet 
iron. The arrangement is not so simple as that of Mr. 
Brenton which we illustrated last week. In continuation of 
the remarks made last week respecting the newly-arranged 
thrashing machine of Messrs. Hornsby and Sons, it should be 
remarked that though but a 3ft. machine, it is capable of 
doing a great deal of work. Its arrangement is quite new. 


The barley awner usually found in the upper part of the 
machine is placed at the bottom, and by means of a simply 
arranged valve the corn may be either passed through the 
awner or direct into the elevator, the dust and awns being 
separated previous to the arrival of the corn in the elevator 
point of considerable importance is the arrange- 
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ment of the riddles, which are very large, the — in the 
upper part lying in the direction of movement of the material 
from the shakers, so that the corn finds a very ready exit, 
while it forms the bulk of the material. The grooves of the 
lower part of the riddles are placed transversely, so that the 
movement of the material is slower and the shaking more 
severe as the separation of the remaining corn from the chaff 
becomes more difficult. The machine runs with remarkable 
steadiness, and has, weareinformed, thrashed 54 qrs. of wheat in 
eight hours on Mr. Hall's farm at § ——— the consump- 
tion of coal with one of Messrs. Reena y's engines bein 

given at 5cwt. Messrs, Davey, Paxman and Co, exhibited: 
as well as some of their excellent vertical engines and boilers, 
in praise of which too much cannot be said, portable and 
horizontal engines, and one of their steam corn dryers, in 
which some improvements have been made, consisting chiefly 
in an enlargement of the annular spaces through which the 
air and corn pass. This machine is now being much used, 





| especially on the Continent, and its practical success has 
confirmed the correctness of the judgment of the Society, | 
by which it was deemed worthy a silver medal in 1869. The 
same firm exhibited one of the farmyard manure distributors, 
of which we gave a description in our account of the Islington 


Messrs. Eddington and Com- 

y exhibited an engine, designed, the makers say, 
or contractors’ work. It is true that engines used 
by contractors do not often receive the tenderest treat- 
ment or the cleanest water, and although these condi- 
tions would justify the use of a simple form of boiler and an 
engine strong and simple in its parts, it does not seem so 
| clear that the use of a circular fire-box, a boiler inclined at an 
| angle of about 25deg., a hauling and hoisting arrangement 
attached in an awkward manner, and a considerable addition 
in weight, secure the unmixed advantages which Mr. Edding- 
ton seems to hope will cause contractors to run to him for his 


show last December. 





last new design. The circular fire-box is attended with the 


advantage of facility of removal, and this, which is old, is 
the only recommendation to the engine, for the hoisting gear 
is better arranged by other makers, and that the boiler must 
| be raised up at one end to get sufficient steam space near the 
| cylinders—not that greater total is obtained—as has 
| been stated, does not say much for the skill displayed by the 
| maker in otherwise preventing priming. Messrs. Eddington 
and Company, showed a wash mill, pug mill, and other 
| implements for preparing clay for taidkteeking. and also a 
| windlass for driving a number of brickmaking machines by 
{means of common chains. All these are of strong and simple 
—— Horizontal engines of their ‘‘ Express” type were 
| exhibited by the General Engine and Boiler Company, one, a 
| 20-horse, being fitted with projecting brackets to carry the 
ends of the crank shaft. This is very necessary, as other- 
wise the firmness of the crank depends entirely on thetight- 
ness with which the crank pin and the two ends of the shaft 
j fit into the two fly wheels which form the crank discs, and 
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pon the fitting of the two bearings both quite close to the 
discs. The engine is of good workmanship, The same 


company exhibit some of the engines with gas-heated boilers, 
recently referred to in our account of the gas apparatus exhi- 
dition at Birmingham. 

Mowing and reaping machines seem to find a larger number 
of makers every year. Generally speaking there were few 
novelties at the show in mowing By reve and none of sufti- 
cient importance to call for special remark. A few improve- 
ments have been made in reaping machines, more particularly 
in the arrangements for controlling the operation of the rakes 
in order that they may act as rakes or as dummies at will, and 
that they may be set to act as desired for any length of time, 
but still be instantly changeable. Mr. W. A. Wood has a 
newly arranged machine, in which these objects are attained 
in a very simple manner, and with parts none of which are 
costly, difficult to fit, or likely to break. Although very 
simple, it would be diificulty to describe the arrangement of 
‘**shunt” by which the rakes are made either to deliver or to 
miss, without the aid of drawings. The complete control 
secured by Messrs. Burgess and Key has not, however, been 
obtained by other makers. 

Sheaf binding, it is now generally conceded, is an operation 
which must be performed ie machinery. This work alone 
forces a farmer to employ extra labour, for harvesting is hard 
work and occupies much time. It is, —_ _—_- 
o ion to — by machinery, an though it has 
cleeaty 1 been done, it cannot be adinitted that it is yet per- 
formed with sufficient certainty to encourage farmers to 
purchase freely the costly machines now made. Official trials 
have already been conducted with sheaf-binding machines, 
but however satisfactory the results may have been in 
America, they have not been such as to secure the confidence 
of the English farmer generally, At present’ the binding 
has been effected with wire, or with string. Wire is 
objectionable on several grounds, It is liable, and very 
liable, even with more care than is usually purchased by 
farm labourers’ to get into the thrashing machine, 
into the chaff-cutter, and into the cut-up food of horses 
and cattle. It is also liable to break in the field. String 
is less objectionable, but even this is likely to cause 
some le in thrashing machines, and a little with 
cattle. Undoubtedly the right thing to bind with is 
the straw of the sheaf itself, but if this cannot be 
effected, string ought to be made to answer the purpose. 
Wire can only be ‘used with care, and against strong prejudice. 
There is considerable hope yet, however, that the straw bind- 
ing machine will yet be brought to perfection. The Society 
has offered prizes for this class ef machinery this , after 
trials which are to take place near Bristol in the coming 
harvest. Nine different machines were exhibited at Bristol, 
and seven different machines will enter for trial, four of which 
are wire binders. Two of these have been fully illustrated 
and described in our pages, that of Mr. Walter A. Wood, on page 
22, 14th January, 1876, and that of Mr. C. H. MeCormick on 
page 114, 14th August, 1877. The other competitors will 
probably be Messrs. H. J. H. King, Burgess and Key, Osborne 
and Co., Neale, and Hetherington and Co. Messrs. Howard 
exhibited a new machine at Bristol for binding with wire. 
The reaper is of the type which employs a beater revolving on 
a horizontal axis above the knife, and the binding arrange- 
ment, though simple, needs drawings to enable an intelligent 
explanation. Messrs. Burgess and Key’s is a string binder which 
can be attached to an ordinary self-delivery reaper, and Mr. 
Neale’s machine, as well as those of Mr. J. H. King and the 
Johnston Harvester Company, are string binders, the last 
being like Messrs. Burgess and Key’s, an ordinary reaper 
attachment. We shall return to some of these machines 
when we place before our readers the results of the coming 
trials. 

Chaff-cutting and food-preparing machinery manufacture is 
represented by a very large number of makers. Messrs. 
John Crowley and Co. show some of their well made machines, 
which are so arranged that the whole of the operations of 
starting, stopping, reversing, and changing the length of their 
cut, are effected with one lever. This, we believe, is not 
really effected by any other design. A very important and 
valuable feature in these machines is the substitution of the 
carburetted malleable iron legs for the cast iron legs usually 
used. This enables the makers to retain the nice appearance 
of the cast iron leg combined with the strength of that of 
wrought iron, a point the value of which will be best 
estimated by those who have sent or have received much 
machi that has travelled far by rail. Wrought iron legs 
are used by some makers, but they do not possess the rigidity 
or Stiffmess of the form adopted when cast iron is used. 
Messrs. Crowley exhibited a great variety of malleable iron 


ce black and finished, ay may be mentioned 
sets of spanners suitable for op engine or farm use. 


at such extremely 
low prices that no workshop or farm néed be without sufficient 


spanners to prevent a workman even &@ minute on the 
ground of insufficiency of those tools. . Crowley and 
Co. also exhibit a newly arranged ‘self-feeding chaff 


cutter, fitted with ing apparatus, and mounted on 
frame and wheels for transport. Messrs. Hunt and Ta 
show a new pattern cheap maize mill, with a solid steel roller 
which may be med, and With a renewable chilled iron 
back. Messrs, Wi and Cocksedge exhibit amongst other 
things a newly designed malt and oat crushing mill, ially 
suited for breweries ; and a root cutter, eae, slicer 
combined in one machine of good design. 

Bone crushing mills are exhibited by several makers, but 

all’ manufactured 


the F ntggees ~ -_ any, Sheffield. In it an 
ni Hicati sicvelesial toot intend 
anti spur wheels ustially used thus digpensel with, 


The machine thus occupies less space than any other machine 
doing the same work. The same manufacturers also show 
samples of the chilled rollers, to the production of which 
they pay particular attention, and a piece of a flexible jointed 
stout wire-work belt specially intended for use in the cup 
elevators employed for raising the slurry in brickfields. 

A small tramway engine of remarkably simple construction 
was exhibited by Mr. W. G. Bagnall, of Stafford. Engines 
of the same design are in use on the Wotton tramway and 
elsewhere. Some very small engines by the same maker are 
employed on the tram lines of 22in. gauge of the Maesera- 
daven Colliery at Llanelly. They are fitted with cylnders 
4in. by 6in., coupled direct to 15in. wheels, and weigh three 
tons when full. The rails on which they rum are but 
18 lb. per yard, and these form, as may be imagined, a very 
indifferent road ; the resistance is in many parts ‘as much as 
25 Ib. per ton load on the level. 

Mr. C. L. Hett, of Brigg, exhibited a number of. hydraulic 
rams of very simple construction, and also some centrifugal 
pumps of the Appold type, and in which the side is made 


removable, so that the dise can be examined by merely slack- 





ing off a few nuts, and without disturbing any of the pipes or 
their connections. ‘This is ‘agreat advantage over the — 
mode of construction, in which the pump case must be dis- 
membered before access can be obtained to the disc, The 
helical passage of the pump case is made to approximate as 
closely as is practicable to a spiral, a form which, by experi- 
ment and experience, has been found to give the highest 
results. Mr. Hett also exhibited some small engines, particu- 
larly applicable to the pumping machinery for small sewage 
was Ba the engines being arranged on one plate with the 


ump. 

Divecb-actin steam pumps are exhibited by several makers, 
the Coalbrookdale Company makinga good show of different sizes 
of ram and plunger pumps, some fitted with a condenser and 
others with anarrangement of adjustable cataract, by which the 
pump may bemade to work exclusively throughany desired range 
above half stroke. The company also showed a condenser 
fitted with a direct-acting air pump and independent steam 
cylinder. The condenser is arranged so that it can be placed 
in any convenient position to receive the exhaust from an 
engine or several engines. It is thus easily applied to any 
engine, and thus forms a ready means of securing the advan- 

and economy of condensing wherever water may be had. 
At the Coalbrookdale works one of these condensers may be 
seen at work connected by the exhaust pipes with two engines, 
the one with two 16in. cylinders 30ft. distant, and the other 
with an 18in. cylinder 105ft. distant from the condenser. The 
company exhibited some of their pumps in action pumping tar, 
and capable of pumping pottery slip or slurry; and a direct- 
acting blowing —— for forges, cupolas, es ventilating. 
This consists simply of the steam cylinder of the direct-acting 
steam pump with the pumping cylinder replaced by a blowing 
cylinder, surmounted “ a air vessel. This, like all the 
pumps exhibited, is fitted with Messrs. Parker and Weston’s 
patent direct-acting pump valve arrangements. 

Brick-making machinery was well represented, and pe 
larly we may mention the names of Messrs. Bradley and 
Craven, Wakefield, Yorkshire, who showed a fine 1. rick- 
moulding and pressing machine, producing pressed bricks 
from semi-dry elay, hard enough to go direct to the ordinary 
form of kiln, the clay being prepared in the first instance by 
treatment in an edge runner mill for grinding marls, shales, 
clay, &c., for brick-making. Mr. T. C. Fawcett ~ -wed a 
powerful machine for similar work, and Messrs. Bennet and 
Sayer and Mr, W. Stubbs exhibited brick presses of great 
merit. The last-mentioned, like that of Messrs. Bradley and 
Craven, is provided with a set of dies or moulds in the thick- 
ness of a dise wheel revolving on a vertical shaft. 
Athough extremely simple, it will be best understood by 
means of an engraving, which we shall give in our next 
impression. 

The digging machine of Mr. J. H. Knight, of Farnhath, Was 
exhibited, and a few improvements have beéh made in its 
details. The machine itself consists of a vehicle which runs 
on either three or four wheels. ‘The front wheels are for 
steering ; the hind wheels, which carry the greater part of the 
weight, are used for propelling. On the upper part of this 
carriage and a little behind the line of the driving wheels a 
crank shaft of three throws is fitted. This crank shaft works 
three vertical connecting rods, the lower ends of which are 
guided by radius rods or guides. Into the lower ends of these 
connecting rods are fitted the tines or other cutting instru- 
ments, which penetrate the earth, turning it up and over. 
One end of the crank shaft carries a bevel wheel, which gears 
into a pinion on the driving shaft. On the other end of this 
shaft is a grooved pulley, driven by a high speed cord of 
hemp, by means of which motion is communicated from the 
engine to the machine. A train of wheels transmits motion 
from the driving shaft or crank shaft to the propelling 
wheels. The engine may be placed in any corner of the 
field, pulleys attached to the ordinary farm wagons being 
used as movable anchors on each headland. This machine, 
driven by a portable or traction engine of 6-horse or 8-horse 
power, will dig from 3 acres to 5 acres per day, at a depth of 
Sin. to 12in. The price of this machine has been looked upon 
by many as rather high, but it must be remembered that the 

ice includes all the plant necessary for working it. It is 


particularly for hop- or sugar plantation 
digging, and a set of tackle Ary amachine suitable for 


5ft. to Git. p with two sets of tines, ropé, three cornér 
porters, four porters, fourteen post porters, ten- 
sion s to attach to purchaser’s own wagons, 
pulley ble anchor bars, and tools. 


e miscellaneous implements we may mention an 
ingenious and simple turnip-topping and tailing machine, by 
Mr. T. Hunter, of Maybole, Scotland. The frame is fitted 
ins slades he slide in the drill es > a" oe i 

inted a pair of blunt saws arranged so that they have 
vertical iegelar motion by which they accommodate them- 
selves to the varying sizes of the bulbs. 

A useful tool for coach smiths and Senge gre and many 
other manufacturers, is a simple tire and hoop-bending 
machine, exhibited by Mr. W. Affieck, of Swindon, who also 
showed a very usetul appliance for mowing and reaping 
machines, namely, a loose tire made in two parts, and which 
may be affixed to the wheel in a few minutes previous to 
sending the machine a journey over hard highways, by which 
the ribs are so rapidly worn off. 

essrs. Spencer and Gillett, of Melksham Foundry, 
Wilts, showed a considerable number of the neat donkey 


pumps which are a speciality firm. 
arrangement 


with the a neat, 
who pociibon et the die Valve tia be easier 
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thoroughly secured. The subsoil is left in’a porous, rough, and 
broken state most conducive to penetration by rovts, rain, 
and ait. 

The objection most often made to steam digging machines, 
is that the heavy eng:ne is worked to and fro across the land, 
accomplishing but a narrow width of cultivation for each 
passage, passing partly over the cultivated part, and heavily 
pressing the land. In Mr. Darby’s cultivator the dligging 
attachments are arranged along one side of the engine. ‘They 
consist of six pairs of forks covering from 16ft. to 18ft. A 
horizontal s G extends alongside the engine and tender, 
upon which are six excentrics, see Figs. 2 ont 3, working the 
several legs H and forks Y, the last being of any desired form. 
The onward movement, at the rate of two to four furlongs 

r hour, is effected by the working and waddling of these 
egs, the speed of the movement being determined by the 
position of the bracket S carrying guide rollers R, Fig. 1, upon 
which the hollow legs wuapenbel from the excentrics vibrate. 
It will be seen that the brackets 8 are controlled by screws 
operated by bevel wheels on the shaft N pers | by the 
hand wheel 0. By raising this bracket S with the rollers R 
the legs are caused to take a greater stride on the ground, and 
thus, by raising the brackets at one end of the apparatus, and 
lowering them at the other, the machine is steered by the 
more rapid advanee of one or the other end. The bracket 
may be set in such a position that, in turning the machine, 
one of the outside legs marks time, and the others step round 
like soldiers wheeling. The whole gearing consists only of 
two pair of bevel wheels and a short vertical shaft from the 
engine crank shaft. This communicates motion to the shaft 
carrying the excentrics, which give the vertical reciprocation to 
the legs — feet H. Attached to the upper part of 
the bearing of the leg on the excentric is a split arm L con- 
nected, with the intervention of a spring, to the arm P on the 
head of the forks, Figs. 1 and3. A rocking lever attached to the 
lower part of the leg at T and to a bracket on the side of the 
engine by means of the links K, see Figs. 1, 2, and 8, is also 
connected to the fork head. It will be seen that the con- 
nectors L and K are of different lengths, so that in the 
vertical reciprocation of the leg H on the excentric G, the 
arm P, and thereby the forks Y, receive a compound motion, 
by which the forks descend nearly vertically into the soil, but 
ascend at an angle something like that shown at Fig. 2. The 
clod in front of the fork is by this means either partly or 
wholly turned as desired, as controlled by the spring 
shown in Pig. 1 and Fig. 3 near L, the compression of which, 
by the nut on the upper part of the spi carrying it, deter- 
mines the which L can slide on that spindle 
and on X. At the hand of Fig. 3 the hollow leg, H, is 
more clearly seen, and at Fig. 2 the position of the rising and 
falling bracket, 8, the rs R inside the legs, is 
shown by dotted lines near the letter K. In Fig. 1 it will be 
Seen that four of the sections A C D F of the digging appa- 
parts of the others, B and. EK, 


For the purpose of travelling from field to field, the road 
wheels W are mounted so that they may be moved from the 
positions shown by full lines to those indicated by dotted 
lines at Fig. 2. 

For this purpose the two end sections of the apparatus are 
mounted on hinges at the upper part of the main plate, so 
that they may be turned up and made fast at the position 
shown in dotted lines, Fig. 2, freedom for the road wheels 
being thus secured. We have seen an eight-horse engine of 
this class which, though fitted up in a rough style, did its 
work well on heavy land in wheat stubble, and without the 
shaking which might be expected from the walking motion 
of six legs, this motion being insufficient to cause any incon- 
venience. The whole machine in work weights about 9 tons, 
but the weight is not of much importance, as it does not pass 
over the dug ground. It constitutes a complete set of culti- 
vating tackle, capable of digging from five to eight acres per 
day to a depth of 10 inches, One man works the engine, a 
lad being employed in bringing water and coal. The engine 
may be otherwise employed when not tilling. The depth and 
other conditions of digging are easily adjusted, and if the 
machine is placed in good hands it may be expected to achieve 
success. 

In the rather rough machine which we have seen at work, 
and which carries all the marks of experiment and alteration, 
the forks are as shown at A, the tines being fixed by means 
of a split key. The portable engine, and most of the parts, 


were made by Messrs. W. 8. Eddington and Co., of Chelms- 
ford, orders of the inventor, Mr. C. T. Darby, 
Pleshey, in whose workshops other parts have 


been made and the whole put together. 








Estimaten Cost oF THe CanaprAN Paciric Ratway.— 
The total cost of the Canadian Pacific Railway is estimated at 
£20,000,000, divided as follows:—Lake N. ips to Lake 
Superior, £4,600,000; Lake Superior to Red River, £2,940,000 ; 
Red River to Rocky Mountains, £5,200,000 ; Rocky Mountains to 
Pacific, £7,000,000 ; Pembina branch, £260,000. But the vast 
sum of £3,000,000 has already been expended in surveys and 
contracts, and all that is now to show for it issome seventy miles 
of track from Thunder bay on Lake Superior westward into the 
wilderness, and a few miles of track from Winnipeg, in Manitoba, 
eastward. The cost of the Union and Central Pacific roads with 
equipment was, according to the Railway Ay, about £50,000,000, 
and these lines are much shorter than that of the Canadian 
Pacific, and for a large part of the distance are through a much 
. [tis true that railways can now be constructed 


varied, while the engine is running, in such that the | much more ten years ago, but it is not at all likely 
gustaliliy Of stesin WOR On the 40Uh @ | ‘ is much eS Se = wll be confined to ee ee 
that used ction have ioe . it even ly be com 8 pro- 

eee ae be. bable, though fidt for a good many years. 


AmonG the implements exhibited at the Bristol Show 
was a model of the machine we now illustrate on page 43, 
which may still be described as a novelty, although an 
earlier model was exhibited at the Islington Show in 
December last. The machine as illustrated hetewith has, 
however, received several modifications since that date, and 
is an improvement upon one which we have recently seen 
in operation. Few agricultural engineering ideas have been 
prosecuted with less success than that of digging by steam 
machinery. There seems good reason to believe, however, 
that most of the practical objections to the steam cultivating 
or digging machines hitherto made will be overcome by the 
apparatus We now illustrate. There is no difference of opinion 
on the relative value of digging and ploughing if the former 
method of cultivation could be eff at arate as economical 


as the latter. sy digging, the aeration of the soil is most 





Contrxvous Brakes.—In the House of Commons on Wednes- 
day night, Mr. M‘Arthur, in the absence of Mr. D. Taylor, 
asked the President of the Board of Trade whether, with the 
view of establishing uniformity in the brake system on the great 
lines which interchange traffic, he would invite railway companies 
to agree to a competitive trial of the several brakes now in use, 
the trial] to be made under the superintendence of the Board of 
Trade, so that a definite decision might be come to on the subject. 
Lord Sandon said, “I do not think it would be within the 
functions of the Board of Trade to initiate a competitive trial 
of the brakes tiow in use; but if the railway wo sree should 
agree to institute such a ttial we shall be prepared to give them 
every assistance in our power, with the view of aiding them to 
bring the matter to a satisfactory conclusion with as little delay 
as ible. many experiments have now been made, and so 
full an experience has now been gained, both at home and abroad, 
on this subject, that I cannot but express the opinion that the 
time has now arrived for the railway companies to take imme- 
diate stéps to cone to a decision respecting the brake system, for 
there can be fio doubt that the general adoption of a satisfactory 
system of continuous brakes is a matter of the greatest import- 
ance to the public.” 
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RAILWAY MATTERS. 


Tr is proposed to construct a new railway from Penrith to | 
Lazonby, and ascheme for the purpose is in agitation. | 
CoLonEL YOLLAND, in his ay on the Ist of May on the 
South-Lastern Railway at Charlton, speaks strongly against the 

level railway crossing ou the gradient at that place. 


‘THE line of rail between Worcester and Osweth has now only 
twelve miles left unmade. This will be « great undertaking for 
Wales, and, it is said, do more than any other line to bring about 
radical changes in the municipality. 

THE Toledo Blade of the 28th ult.j says: ‘‘The fastest time 
ever made on the Lake Shore road was the run from city to 
Cleveland, yesterday, of the Vanderbilt train, consist two 
cars and an engine, the Franklin, No, 151, run by Burt Hodges, 
They left Air Line Junction at 
made the remarkablé time of 108 miles in 106 


the best engineer on the road. 
12.51 and 
minutes.” 

Russta is said to contemplate now railroads in her Asiatic 
possessions, particularly those eonnecting her recently-acquired 
territory with the old frontier. A railway from Teheran to 
Bagdad, a distance of 400 miles, is said to be a Persian scheme, 
roast and encouraged—financially cnooustant Russia. 

n Cyprus it is expected our Government will make changes 
and reforms which will favourably affect the railway material 
trade first. 

AN accident, causing a large amount of domaa? to rolling stock 
and goods, happened on Wednesday week at the Kentish Town 
station on the Midland Railway. In consequence of some gravel 
having got between the points, the signalman was unable to pull 
them over for a goods train which was being shunted, and seve 
of the wagons were thrown off the rails and smashed to pieces. 
An enormous quantity of flour was scattered over the line, and 
considerable delay to traffic occasioned, 

‘THe North Brabant German Railway, from Boxtel in Holland 
to Wesel on the Rhine, was recently opened for passenger traffic. 
This line forms the shortest and most direct route from London to 
Berlin vid Sheerness and Flushing, and is in direct communica- 
tion with the Cologne-Minden system at Wesel, where it crosses 
the Rhine by the iron bridge recently erectéd by the Cologne- 
Minden and associated German railways. The new line is about 
sixty miles in length, and has been over six years in construction. 

‘HE report of the directors of the Metropolitan Railway shows 
that the number of passengers carried on their lines during the 
half-year ending 30th June, 1878, was 29,406,728, the gross 
receipts from all sources being £251,772. In 1868 the number of 
passengers for twelve months was 27,708,011, and the total receipts 
£284,283. Since that time the District Railway has been opened, 
and both lines extended to Hammersmith. In 1877 the number 
of passengers was 56,175,753, and the total receipts £490,828. 
The totals for 1878 thus promise to exceed those of 1877. 

At the recent Yale-Harvard boat-race on the Thames, at New 
London, Conn., the New London Northern Company, whose 
track runs alongside the river, fitted up twenty-five flat cars with 


seats in tiers, rising one above another. The seats were all taken 
at a fair price, the train started with the boats, and kept pace 
with them the whole length of the course, giving the passengers 


a very satisfactory view of the race, they being able to see the 
whole of it, from the start to the finish, much better than the 
spectators in boats on the river, who were obliged to keep behind 
the race-boats. 

Ir is stated that the Oroya Railway in Peru, an enterprise of the 
late Mr. Henry Meiggs, is again to be pushed forward, a company 
having been formed with a capital of 15,000,000 dols., one of the 
objects being the drainage and working of a silver mine of almost 
fabulous richness. The short mineral railway of Pasco, seven 
miles in length, by means of which the ore is carried to a water 
power, cost about 172,000 dols. per mile, as it reaches a height of 
14,200ft. above the level sea, and every part of the equipment— 
bridges, rails, engines, cars, &c., had to be brought nearly 200 
miles over mountain paths on the backs of mules. Even the 
rails had to be made in 6ft. lengths, weighing only 451b. per 
yard, to be transported over the winding, precipitous way, and 
winding bridges of 80ft. span were carried in proportionately 
amall sections. The gauge of this road is 3ft. Gin. 

One of the managers of a leading railway in Wales, contrast- 
ing the iron and steel rails of the past and present, remarked that 
on his line rails were laid nineteen years ago from Cyfarthfa 
Works, when prices were £14 per ton, and had not been replaced, 
but rails made three or four years ago had been changed since. 
This is instanced to show that the old make, if now discarded, was 
not half as bad as represented. It has been suggested that to 
resort to old makes would be wise, but as regards rails this is not 
feasible. An iron rail, equal in durability to the ordinary steel 
could not be made at £9 per ton, and the best samples of steel 
can be had for £7, and inferior for £5 10s. Still older instances 
of durability can be adduced for the Al brand of Anthony Hill, 
which was a special favourite with Brunel. That eminent engineer 
has been blamed for his wooden bridges, and his tunnels, but he 
knew what a good rail was. 

THE construction of the Ripponden Railway having been 
brought to completion by the Lancashire and Yorkshire Railway 
Company, its opening for goods and mineral traffic as far as Rip- 

onden took place on Monday by the passage over it of a very 
contr laden train of goods and mineral wagons, attached to two 
large and powerful engines, the arrival of which at Ripponden 
station was welcomed by a concourse of the inhabitants, who 
had assembled to witness the event. The opening for passenger 
traffic is fixed to take place on the 1st of next month. om the 
junction with the main line at Sowerby Bridge the branch 
extends to Clitheroe, a distance of four miles, in the course of 
which engineering difficulties of a formidable character have been 
encountered and successfully overcome. Besides giving much- 
needed facilities to the cotton and other industries in the district, 
the new line will open up a large and valuable stone traffic, which 
hitherto, owing to the want of railway accommodation, has been 
excluded from the market. Itis anticipated that this branch will 
ultimately form a new and shorter link of connection between the 
great industries of Lancashire and Yorkshire. 


THE report presented to the meeting of shareholders of the St. 
Gothard Railway, held on the 27th ult., states thaton the north side 
of the mountain a length of tunnel of 3316 metres has been pierced, 
of which 1018 metres were made practicable, being 488 metres 
less than was calculated on in the estimates. Difficulties in the 
working account for this falling off. The lining of the tunnel 
proceeds at the rate of 200 metres per month on an average. On 
the south side 1817 metres have been pierced, instead of 1530 as 
estimated ; and in the tunnel at Airolo there is a falling off of 
360 metres from the estimated quantity for the year. Here the 
rock met with has been chiefly quartz, rendering the perforation 
very difficult. On the whole, therefore, the progress has been 
nowhere so great as was anticipated, but the decnets hope still 
that the line may be completed by the end of 1881. In case of 
non-completion in that time, the extra expense will be about 
1,000, 0008. a year, which they are naturally desirous to avoid. 
Seventy of the Ferroux piercing machines are constantly at work 
at the great tunnel, and sixty-four other machines are at hand in 
case they should be needed he number of workmen employed 
varies considerably with the seasons of the year; thus in Feb- 
ruary there were only 1176 at the north end, and 1542 at the south, 
while in September there were 1655 at the north, and in July 
2224 at the south end; these men are directed by from 48 to 159 
engineers. Besides the actual piercing of the mountain, a good 
deal of work has been done to the approaches, and several pro- 
jects have been approved tending to diminish the cost of the line. 

t is hoped that the outlay per kilometre may be reduced from 





the first estimate of 801,000f. to 622,000f. 


Tur place left vacant in the list of members of the chemical 
section of the Frency Academy by the death of Regnault has 
been filled by the election of M. C. Friedel. 


NOTES AND MEMORANDA. | 


Cur geological report on the Stormberg—Cape of (rood Hope— 
Coalfield, hy Mr. E. J. Dunn, is illustrated by sections of several | 
beds of coal of considerable importance. The surveyor remarks, | 
“The seams lie horizontally; or nearly so, with the edges exposed | 
on the hill sides, thus simplifying mining operations.” The 
report is issued by the Minister of Crown lands, Cape of Good 
Hope. 

In Nevada, a short distance above Ragtoun, is a soda lake, 
the owners of which commence operations for the extraction of 
soda salts every June for the summer, during which they manufac- 
ture about 300 tons. The crude salt is worth about £10 per ton in 
San Francisco, In making it, the water of the lake is pumped 
out upon a convenient flat, where it is evaporated, as is salt. 
water in the manufacture of salt. 


TuE draw: by Leonardo da Vinci, which were shown at the 
Grosvenor Exhibition—from the Royal Gallery at Windsor— 
are now in course of reproduction by Mr. Stephen Thompson. 
The great variety and ingenuity of da Vinci’s mechanical schemes 
are known to most of our ers hy the many graphic sketches 
which have in the last few years been reproduced. It appears that 
some reproductions will be issued at the Grosvenor Exhibition as 
= of a series of publications projected by Sir Coutts 

ndsay. 


OnE method of producing iridescence in glass ware is given as 
follows :—Chloride of tin, or tin salt, is burnt in a furnace, and 
the glass having an affinity for it, when hot, receives the fumes, 
and so at once an iridescent surface is produced. ‘To give greater 
depth to the colour or tints, nitrate of barium and strontium is 
used in small proportions. By this process, which is patented, 
the glass is not re-heated, but the iridescence is produced during 
the manipulation of the article when in the hands of the blower, 
and while on the punty. 


ARRANGEMENTS are being made in Paris for an eee | 
— in 1879 to the present exhibition, which shall be entitl 
‘*Exposition des Sciences, appliquées & l’Industrie, It will 
occupy the old Palais de l’Industrie. of co- 
operation on the part of leading scientific and industrial per- 
sonages have been so numerous, that the success of the under- 
taking is considered already well. guaranteed. The programme 
—s the aims and limits of the exhibition will appear at an 
early date. 


A CORRESPONDENT—Mr. E. Fahrig, electrician, Southampton— 


who has had occasion to man a num! of small iron 
articles, sends the following as the mode adopted for brightening 


them :—‘‘Clean your articles to be brightened in a hot solution 
of half to a gallon of commerci tash for quarter of an 
hour, then wash in a solution 1 to sulphuric acid half an 
hour, and dip in a bath of nitrous acid; wash in cold water 
and dry in sawdust—warm sawdust is best. The articles so 
treated come out beautifully, and retain their brightness for a 
long time. Care should be taken of nitrous acid—a strong poison. 
The solution can be used several times.” 


At a recent meeting of the chemical section of the Philoso- 
phical Society of Glasgow, Dr. William Wallace, gas examiner 
and public analyst for the city of Glasgow, read a short paper on 
the cpetrdstion of the colour of cotton goods by the sulphur in 
the gas burned in the London warehouses. Sulphuric acid, he 
said, was found in considerable quantity in the goods after being 
some time exposed, while the same articles in the fresh condition 
were quite free from In some cases the cotton fibre 
itself was rendered so tender as to be perfectly useless. The same 
thing had been observed in the warehouses in several large towns 
in England, such as Leeds and Manchester, where common coal, 
containing much sulphur, was used as the source of the gas 
supplied to the consumers, but only to a limited extent. The 
remedy which was recommended by Dr. Wallace was the 
thorough ventilation of the warehouses, so as to insure that the 
sulphurous and sulphuric acids generated by the burning of the 

as might have a sufficiently free escape into the atmosphere. 
fie also suggested the free use of lime for whitewashing the walls 
of the warehouses, so that the acid vapours, floating in the more 
or less confined air, might combine with the lime. ‘He exhibited 
a number of specimens of the goods which he had examined after 
they had been sent back by the London merchants as damaged to 
the manufacturers. Both in colour and in strength they were 
seen to have suffered detriment by exposure to g.seous fumes. 


THE Société du Val d’Osne has an electro-plating establishment 
in Paris, where a process of coppering cast iron is carried on. 
The source of electricity is a Gramme machine, ordinarily run by 
a special engine at considerable expense and trouble, as it was 
situated at a eonsiderable distance from the main motor. M. 
Cadiat suggested the use of two Gramme machines, one to be 
connected to the driving shaft of the works, and to produce a cur- 
rent which should set machine No. 2 in motion, this in turn 
might drive the machine which supplied current for the baths. 
Motive power was thus transmitted over a distance about 400ft. 
by means of a single copper wire. The system, says M. Cadiat, 
in La Nature, has worked perfectly and uniformly for two months. 
The velocity can be easily regulated by interposing resistance in 
the circuit. If, in the circuit from machine No. 2 to the electro- 
nlating machine, a copper wire 6°4ft. long and 0°06in. diameter 
e ini , the velocity falls from 750 to 40 turns per minute ; 
with an iron wire 4°8ft. long and 0°32in. in diameter, the velocity 
is reduced to 100 turns. As for the power required, the author 
states that the starting or stopping of the system is not recog- 
nisable by the engineer who controls the driving engine of about 
— power, from which power is also taken for a variety of 
too 


Tue difficulty attending driving piles in sand formed the 
subject of some correspondence in some recent numbers of the 
Scientific American. Mr. Charles Pontez, of Omaha, now writes : 
—‘** Your correspondent states in your issue of the 22nd of June 
that he drove a large number of piles through sand in Pensacolo, 
and intimates that the failure of others was due to the puny 
attempts with two light hammers. When the navy-yard, 
Brooklyn, was constructed by Mr. W. McAlpine, and many 
thousand piles driven, there were used a steam hammer giving 
rapid short strokes, and hammers weighing 2 tons and, [ believe, 
24 tons. Very frequently a pile could not be driven beyond a 
certain depth, but if after some hours’ rest the pile driving was 

ain renewed it could generally be driven several feet further. 
The impact of the pile had pressed out the water from the sand 
at the foot of the pile, the angular particles of sand interlocked 
and formed a series of arches that effectually resisted the blow on 
the pile until sufficient time had been allowed for the water to 
percolate in and loosen the aggregated particles. Sometimes a 
pile after being driven would come spontaneously clean out of the 
ground. The jet of water to put down piles was first used, I 
believe, by me in 1852, in making the foundation of a lighthouse 
in water in Pungateague Bay, in the Chesapeake; under Major 
Hartman Bache. he piles were 18ft. long, hollow, 7in. in 
diameter, with a trumpet-shaped base flaring out to 3ft. 
diameter. A lin. pipe was passed down through the pile to the 
sand, and a og Rese pump sunk the pile 11ft. in about 
two and a quarter hours. At the commencement the pile would 
sinl: through the upper statum of sand without any external 
agitation ; on reaching the subjacent blue clay it would remain 
stationary for some time, until the permeated clay would ascend 
the shaft and overflow at the top. Fourteen piles forming the 
foundation were sunk in two days. Some years subsequently a 





patent for this process was taken out by somebody in England.” 
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WE are asked to state that the dredger referred to in our 
account of the late recent excursion of the Society of Engineers, 
is a ** Bazin” dredger, constructed to the order of Messrs. Chas. 
Ball and Co., London, for the Corporation of Poole. 

Tue telephone has lately been successfully used in France to 
communicate between a vessel being towed and one towing. 
The wire was carried along one of the hawsers, and circuit was 
completed through the copper on the bottoms of the ships and the 
water. ConversatfomrWas carried on very distinctly. 

A NATIVE journal of Japan states that the Government desire 
to raise a home loan of 10,000,000 yen for the purpose of connect- 
ing lake Biwa to the province of Omi, by a canal with the river 
Uji; to bring the waste lands in the province of O-u under culti- 
vation ; and to connect Kioto and the bay of Tsuruga by rail- 
way. 

Mr. James Artuur Butmer, chief of the telegraphic depart- 
ment of the Hull Post-office, has, in compliance with instructions 
from head-quarters, left Hull for Cyprus, in order to assist, in 
conjunction with an official from the London office, in organising 
a postal telegraphic service for the island. Mr. Bulmer has been 
for many years in the telegraphic service in Hull. 

A PROPOSAL has been placed before the Dundee Gas Commission 
to utilise the Reeky Linn, a waterfall twenty miles to the north 
of the town, as a cheap and effective substitute for steam power 
in working electric machines for the illumination of Dundee. By 
applying turbines they could secure a constant water power for 
the working of machines producing electricity, which could be 
conveyed by wires on poles already erected to Dundee. 


Mr. Bett’s telephone is now at work at Wimbledon Camp. 
The lines sway loosely in the air; the instruments of the tele- 
eer are placed in the council tent, the press tent, the meteoro- 
logical tent, and on boards at the firing points, and perfect vocal 
communication between all these stations is now established. It 
is said that an almost universal demand for the telephone is being 
manifested, now that the price has been reduced to 40s. 


THE Engineering and Mining Journal is responsible for the 
following :—‘‘The farmers in all parts of Ohio are receiving 
almost aily notices signed ‘ Working-men’s Bread or Blood 
Committee,’ and warning them against buying labour-saving 
machinery, and especially self-binding reapers. Threats are made 
that every such reaper will be destroyed, and the stacks of grain 
burned, if an attempt is made to use them. No cases of violence, 
however, have yet been reported.” 

A FEw days ago, two large gas blast furnaces, upon an improved 
plan, were put in blast at Messrs. James Dunlop and Co.’s Clyde 
fronworks, in the neighbourhood of Glasgow. These furnaces, 


which have —— twelve months in construction, and cost, it 
is stated, about £10,000 each, are 100ft. in height, being fully 40ft. 


higher than the other furnaces at the works; and their capacity 
and economy will be much greater than in the case of the old 
furnaces. firm have blown out one of their ordinary furnaces, 
so as to keep the number at four, the limit agreed upon by the 
Tronmasters’ Association when they resolved to curtail the output 
of pig iron last year. 


THE Commercial\A iser of Buffalo, N.Y., says :—‘‘ A com- 
pany has been formed, of which Senator Pierce is president, for 
the purpose of ig the power of the Niagara Falls, and prac- 
tical operations have begun, considerable capital having been paid 
in. The principal part of the machinery will be located near the 
water’s edge, below the Falls, in the vicinity of that delightful 
spot called the Bridal-veil. The remainder will be on the bank 
immediately above. The great air compressing vessels, three of 
which will be 70ft. long by 6ft. in diameter, will be located below 
the bank, near the water, while the receiving reservoirs will be 
on the bank. The projectors are confident that they will, by 
means of air compressed in simple apparatus by the direct fail of 
the water, be able to du the pumping for the City Waterworks at 
a very low price. They are also confident that they can make 
compressed air take the place of steam in manufacturing.” 


A NEW warlike appliance is, says the Central News, about to 
be introduced into the service, and will probably be known as 
the “‘hand torpedo.” Like the grenades of half a century ago, 
they are intended to be thrown by hand into the enemy’s oe a 
or over parapets or stockades ; but instead of being.a shell ex- 
ploded by a fuse, as a grenade, they will consist entirely of gun 
cotton compressed into a cake or ball of 3 Ib, or 41b. weight. A 
long cord is attached to each charge, by-means of which the 
cae may be fired. One such charge skilfully applied would 
annihilate a boat’s crew, and in the hands of daring men might 
work great destruction by being thrown into large ships. 

A sErtous accident, resulting in the death of two men, recently 
occurred on the New York anchorage of the great East River 
Bridge, through the breaking of one of the parts of the wire rope 
which formed the tackle by which a strand of the cable was 
being lowered into place between the eye bars. The rope mea- 
sured 1}in. in diameter, and to all appearances was perfect] 
sound. The strain upon it, some 75 tons, was below that whic 
the tackle should withstand, and it is supposed that jamming 
against the edge of the sheave, or some other indefinitely known 
accidental cause, determined its rupture. The strand fortunately 
swung over the previously finished part of the cable, and thus 
was prevented from ——- the buildings below as it flew 
through the air between anchorage and pier. The part crossing 
the river at once sagged down to the bottom. The strand has 
since been cut and taken down, and a new one is being made. 
The two men killed were struck by the flying ropes, one being 
killed instantly and the other mortally injured by being throvm 
from the anchorage to the ground. The accident will » Fam pro- 
gress on the bridge for a few weeks. 


THE Metropolitan Fire Brigade have just added to the plant of 
the new chief station in the Southwark Bridge-road two of the 
most —— form of light steam fire engines specially suited 
for rapid transmission to a fire. These engines were delivered on 
Thursday, the 11th inst., having been previously tested on the 
premises of the makers—Messrs. Shand, Mason and Co.—in the 
presence of Captain Shaw and his officers. Various improve- 
ments have been intioduced ; by means of those in the boiler 
steam was raised from cold water to 100 lb. on the square inch in 
63 minutes, this being an acceleration of time by about three or 
four minutes as compared with the engines previously in use, a 
most essential point, considering the necessity of bringing a jet of 
water to bear upon the fire in the shortest possible time. The 
increasing height to which warehouses and public buildings are 
now carried in London rendering it necessary for increased 
pressure in the water jet, has been met in these engines by an 
increased area of steam cylinder as compared with the water 
oa while the difficulty of the man in charge of the jet being 
able to shut it off entirely to avoid unnecessary. damage by water 
or from other causes, without the roundabout way of sending a 
messenger to the engine, which may be in another street, has-been 
met by the adoption of a patent self-acting apparatus by which 
the jet may be entirely dased at the building on fire without 
interfering with or stopping the working of the engine. This is 
accomplished by a special hydraulic safety valve regulated by a 
spring balance which allows all excess of pressure to be relieved 
by passing the water to the suction pipe. The first of this 
improved form of engine has been sent by the makers to the 
Paris Exhibition. 
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HYDRO-CARBON HOT AIR ENGINE 
MESSRS. THOMSON, STERNE, AND CO., GLASGOW, ENGINEERS. 


(For description see page 48.) 
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STEAM CULTIVATING ENGINE. 


DARBY’S 


( For description see page 40.) 
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STEAM ON TRAMWAYS. 

On Monday evening, when the Tramways Orders Confirmation 
Nos. 1 and 3 Bills came before the House of Lords, Lord | 
Heniker, in moving that the House should resolve itself into | 
committee on these bills, made a somewhat important statement | 
wLich gives the history of the steam on tramways question ‘so | 
succinctly, that we reproduce it here in a somewhat condensed 
form for future reference. @ur own opini on the subject have 
been so fully and recently expressed that we need not say any- 
thing about them in connection with Lord Heniker’s remarks. | 
His lordship began by pointing out that the Tramway Bills Nos. 1 
and3confirmed various Provisional Orders for making tramways in 
many parts of the country, and ority to work them by | 
steam. Although the ‘ 


i870, gave authority to | 
work tramways with otl wse-power, yet it was not until 
876 that the Board of T i 
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rave auth 















‘rted in any provisional order 
.” In that year an application | 
the Wantage Tramway Com- 
isideration, the Board of Trade 
it, at the same time making a special 
the subject, and they further called 





t to the matter by placing the order 

i z bill. In the same session Parlia- 

me f a p » bill, gave similar powers in 

the s Va Clyde Tramway, in which the 

Bos I pr l insertion of stringent -preeau- 
es Pp 9 


f Clyde "PRiriway Bill/gnd the ! 
d through Parliament without 
ssion —1877—there “Were many 
il orders for power to use steam 
und a select committee ofthe House of 
d to consider how far and ugcter what regulations 
ent of steam or other mééhan/cabpower might be 
rs on publié roads. .The committee, after 
, reported that they were of —S 
mechanical qpower on tramways shonld be | 
rmitted, but dist any bill or order granting 
should coné@ii cls providing very stringent 
vhich were xpecifiel ipctheir report. The com- 
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) recoup that in ender that local suthori- 
persons inte? _in the improvement of mechanical 
power on tramWays, night have an opportunity of trying 


experiments without fmfringing the law, a=short Act of 
Parliament should be iatrodyced enabling the Board of Trade to 
grant permission “to {rysexperiments on any tramway on the 
application or with the consent.of the local or road authorities 
for such a limited perfed and under such regulations as the Board 
of Trade might direct. Tnyeonsequencesof that recommendation 
lauses to authorise the use of steam Were struck out of all 

»ilis amd provisional orders of that session, and a 

|| in accordance with the retommendations of the 
ee was intreduced. That bill, however, did not 
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pass. In the autumn of last'year there were again many applica- 
tions for the use of steam power on tramways. After much dis- 
cussion and consideration, it was determined to deal with each 


application on its merits, and then to refer all the private bills 
and provisional orders authorising the use of steam on tramways 
to a select committee, who should decide whether steam should 
be used or not, and, if sanctioned, under what uniform condi- 
tions and regulations. That course was adopted, as it was fore- 
seen tl ] all bills and orders were referred to the same 
com ions would be arrived at, and interests 
would } would be difficult to disregard, if at any 
future tit ests of public safety and convenience, 
for it might 1 hought necessary to 
authorities had 
sed the assent to 






























and su issued a report, in which they 
recommended the 2am, and thus confirmed the deci- 
sions of the select committee of last session. They also amended 
the bills and orders by inserting uniform regulating clauses with 
respect to the public safety and convenience, and also with 
regard to the consents and financial position of the local authori- 
ties, and as to tolls and agreements. They also laid down the 
principles which they thought ought to be adopted in settling 
all bills and orders by Parliament when dealing with the ques- 
tion. These may be stated shortly as—(1) That the use of 
mechanical power on tramways should not be discouraged. | 
(2) That athere should be perfect freedom of contract with 
regard to agreement between the promoters and the local | 
authorities, subject to an appeal to the Board of Trade. | 
(3) That there should be a power of revision of tolls at the | 
end of five years. (4) That the Railway Commissioners 
shall have power—as in the case of railway companies—to 
deal with all questions relative to the facilities of traffic. (5) 
That, considering the tentative natune of the question, all agree- 
ments under which steam is sanctioned shall determine at the end 
of seven years. (6) That the board of Trade may at all times 
make such bye-laws and regulatiens as may be necessary for 
public safety and convenience, and. that if these regulations are 
disobeyed the Board of Trade may step the use of steam. Such 
was a short account of the course wees had been taken by 
the Board of Trade in the matter. In so acting they had 
carried out the recommendations of the Select Committee of 
the House of Commons of last session, and had adopted the 
recommendation of the hybrid committee of this session, who 
expressed themselves in favour of a means of transit which was 
evidently felt to be a want to the travelling public in many 
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parts of the cdom. When the confirming bills came 
be om the committee, to the House of Commons, a 
followed im whiehythe Chancellor of the Exchequer 


of Trade both took part, 
ultimately, upon a division, they 
the large* majority.of 97, i 


3a hope on the part of the Board of 
Would allow these bills to pass. The 
prot d already Been put to very large expense, owing to 
the action that had been taken during the last two sessions; and, 

t igs which had been held in the House of Commons, 
lp hope that as they had had the consents of the 
sin whose districts they would run, and had very 


fe 4 mons, no further sition would be put in 

the way of giving the public shor Taethod of lssoution, 
was important to point out that, by the terms upon which the 
bills and orders been granted, the use of steam could be put 
astop to at any moment, should it be found in practice unsafe 
or incon¥enfent, In conclusion, he need hardly remind their 
sips that should they think it desirable in any way to amend 
these bills by initroducing further restrictions in‘ the Interest of 
the safety and convenience of the public, or with the object of 
bringing them mére directly under the provisions of any future 






| that she may once more carry the British flag across 





general ation, there. would be no difficulty in_introducin 
such ch in committes, that the Board of Trade ca | 
be glad P ce in the matter which it be 
in their Powe 2 aioed, ‘afford, He begged to move that their 

go into committee, 





down opposed the bills, which were ultimately postponed to the 
next session. 
It is worth notice that the principal cause which has led to the 


rejection of the bills seems to be the magnitude of the tolls | 


which are contemplated, and the fact that it is proposed to carry 
not only passengers but goods, This is a wide departure from 
the proposal to use steam instead of horse labour in drawing tram 
cars in towns and cities, and if Parliament sanctioned such a 
scheme we should no doubt soon have a system of highway rail- 
ways laid down in many places, with consequences which cannot 
now be accurately foreseen. 








RAISING THE EURYDICE. 

Arrer months of arduous labour the Eurydice has been ragaed 
from the hole in which she was imbedded and been moved to 
ground, and by the time this article is in the hands of our readers 
the ship will, in all probability, lie in Sandown Bay with her 
ports above the surface at low water. Caulking operations will 
then be carried on, and the ship being made staunch, will be 
towed into Portsmouth harbour, and it is by no means impossible 
e seas. 
The operations of raising her presented nothing of novel interest. 
The process was old and well-known ; the difficulties encountered 
resulted almost entirely from the wind and the currents. No 
approach to success was made until the weather became calm. But 
whnost from theapoment we got fine days and gentle breezes, it 
became evident that the ship could be raised, A very excellent 
account of the more recent events in the raising of the ship has 

in the pages of the 7’imes, and to that account we are 
indebted for much of what follows. 

The Eurydice lay as nearly as possible at right angles with the 
set of the tides, a heeled over to star’ about 30 deg.; and 
it was caleulated that the minimum lift to get her out of her bed 
would be obtained by raising her in her reeumbent position. No 
attempt was therefore made to right her upon an even keel. Two 
gunboats were placed with their bows pointing against the flow of 
the tide, thé Pearl and the Rinaldo being made to point east instead 
of west, in the direction of Culver Cliff, whither it was intended 
to tow wreck. The Pearl was sunk 5ft. éin. by 929 tons 
of water, the Rinaldo 4ft. llin. by 590 tons, me the two 
gunboats 3ft. Gin. by 160 tons each, the total amount of 
water to be pumped out as the tide rose being thus 1848 tons. The 
whole of the pendants and purchases, which formerly consisted 
of 1hin. chains, now consisted of 7in. steel hawsers, which were 
found both easier to handle and more trustworthy. At the last 
attempt, too, the Rinaldo, besides being attached to the wreck by 
the ends of the sweeping hawser, was fastened by the bower 
cables of the Eurydice. On Tuesday, however, these cables were 
used for towing purposes, two additional purchases being substituted 
in the shape of toggles and pendants dropped through the bow 

e morning at last was, after many bitter disappoint- 
ments, everything that could be desired. The breeze which blew 
was scarcely perceptible, and such as there was came from the 
land, and almost due north. The weather was also bright and 
summer-like and the sea perfectly smooth. The lifting vessels 
had been brought down by the ebb tide on Monday and moored 
by 60 ewt. anchors across the sunken ship, under the direction of 
Commander Moss. About 400 blue jackets had been sent on 
board from the Excellent and the Steam Reserve, and the work 
of pinning down the ships by means of capstans, windlasses, and 
the steam crabs belonging to the lumps was commenced as early 
as two o'clock, and continued as the tide fell. Staff-Captain 
Dathan took command of the Pearl, Commander Moss of 
the Rinaldo, and Lieutenant Wonham of the Wave and the 
Swan; Statf-Captains Butt and Polkinghorne exercised a general 
supervision ; Mr. W. B. Robinson, chief constructor, and a staff 
of draughtsmen superintended the immersing and pumping out 
of the ships ; the whole being under the personal supervision and 
direction of Rear-Admiral Foley. Je work of the divers had 
been rendered exceedingly onerous, both by reason of the weather 
and the nature of their duties, and it had been found necessary 
to supplement the dockyard staff by Davis, Sutherland, and 
Thomas, from the staff of Messrs. Siebe and Gorman, submarine 





er s. The heaving down continued without a hitch until 
six o'clock, the time of dead low water, when everything was 
made fast, and the pumps on board the tugs and the Merry- 


weather fire engines began to pour streams of water from the 


’ | holds of the immersed ships. 


At seven o'clock Commander Moss announced the welcome 


| intelligence that not only had the ship been bodily lifted 14ia. by 


the flood, but that the pumps had gained lft. 2in. upon the tide, 
thus giving a total rise of 2ft. Gin. The whole of the lifting 
craft were dry by nine o'clock, when it was found that the Swan 
had ceased to pull, owing to the fact that the Eurydice had 
righted slightly, and that the larger ships had taken away the 


strain. A further nip-up was accordingly given to the toggle 
purchases. When it was found that the ship was fairly off the 


ground, and that the pendants and hawsers were feeling her 
weight, Mr. Robinson determined to ascertain what that weight, 
which had hitherto been a mere matter of conjecture, really was. 
With this object in view he instituted careful observations of the 
abnormal displacement of the four vessels, the amount of pres- 
sure required to bring them down an ineh having been previously 
calculated. It was found that the strain upon the Pearl was 
126 tons, upon the Rinaldo 105 tons, upon the Wave 52 tons, and 


| Lord Redesdale, the Earl of Morley, and the Ear! of Camper- | grounded upon a sand bank. The Eurydice then lay in 20ft. less 


| depth of water than at the close of the operations on ‘Thursday. 


| og , air . 
| Sourn Keystncton Museum. — Visitors during the week 


| ending July 13th, 1878:—On Monday, Tuesday, and Saturday, 
ree, from 10 am. to 10 p.m., Museum, {282; mercantile 


| marine, building materials, and other collections, 2365, On 
| Wednesday, Thursday, and Friday, admission 6d., from 10 a.m, 
|} to6 p.m., Museum, 2313; mercantile marine, building materials, 
and other collections, 132. Total, 14,092. Average of corre- 
sponding week in former years, 19,204, ‘Total from the opening 
of the Museum, 17,351,527. 

Tur Pororrkas.—The St. Petersburgh Vedomostiis responsible 
for the following account of a recent cruise of the two Popoft- 
kas :—‘* On the 30th June returned to Odessa the two round boats 
which had been for a trip to the mouth of the Sulina. Four 
days previous hoth Popotfkas, under the command of Admiral 
Tehikatcheff, wi:o had hoisted his flag on the Vice-Admiral 
Popoff, had gone to the Sulina mouth to see how the steering 
sroperties of the vessels would be affected by the current of the 

anube. On the following day they arrived at the Sulina, and, 
taking aboard pilots, proceeded without stoppage to the roadstead. 
Everybody at Sulina hastened to the banks tosee the round boats 
steaming up the river. Against the stream everything weat 
successfully, but when, on the 17th, they raised the anchor to 
return to Odessa, a curious spectacle occurred with the Popotfkas. 
The first to hoist the anchor was the Vice-Adiiral Popotf, but 
no sooner was this operation effected than the vessel began 
circling round and round across the river, and all the efforts of 
the engines were ineffectual in making her keep her head. The 
Popoffka drifted down the river like a log. Only when the 
vessel got cut of the channel into smoother water did the engines 
regain their mastery over the current. A similar incident 
occurred to the other Popaffka, the Novgorod.” We believe that 
Mr. E. J. Reed was not on board. 

Iron AND Sree, Inscrrere.—Arrangements have been made 
for an autumn meeting of this society to be held in Paris, An 
outline programme has been prepared, which runs as follows : 
Monday, September 16th, 9 a.m. to 12 noon: General meeting 
of members, when the president, Dr. Siemens, will deliver an 
address, and papers will be read and discussed, ‘Tuesday. 
September 17th, 9 a.m. to 12 noon : General meeting of members 
for the reading and discussion"of papers: 7 p.m.: Annual dinner 
of the Institute. Wednesday, September 18th, 9 a.m, to 12 noon : 
Concluding general ting of members for the reading and dis- 
cussion of papers. Thursday and ay, September 19th 
and 20th yapaenions to such ironworks in France as will be 
open to the inspection of members, Believing that members 
would prefer to have the afternoons of the 16th, 17th, and 18th, 
left entirely at their own dis , for visiting the Exhibition, &c., 
the council have judged it advisable to avoid making any arrange- 
ments that would interfere with this freedom. The council have 
already arranged for the following papers :—By the president, 
atainctory Address; by Professor Jordan, Paris, ‘‘On the 
Tron Ore Resources of France ;” by Professor Akerman, Stock- 
holm, ‘‘On the Present State of the [ron and Steel Manufacture, 
as judged from the Paris Exhibition ;’ by Monsieur Euverte, 
Terre Noire, ‘‘ On Homogeneous Steel ;” by J. 8. Périssé, Paris, 
‘On the New Ponsard Gas Furnace ;” by Mr. Daniel Adamson, 
Hyde Junction, Manchester ; ee Mechanical hi No of 
Soft Steel.” Several other prom’ papeys are still under con- 
sideration. It only remains to add that the council have been 
unable to make any special terms for travelling or hotel accomo- 
dation. 

Tue Empress Bripce, Inpus VALiey State Rattway.—On 
31st of May one of the largest railway bridges in the world was 
opened for traffic. Some thirteen years ago Mr. Brunton, C.E., 
made the first survey of the 500 miles which are between 
Mooltan and Kotri, with a view of connecting them by a 
line of railway, and ever since then engineers have 
struggling to bring to a completién @ Work Which, unhampered, 
they would have finished easily in three years. This bridge 
across the Sutlej river joins far the first time the Punjab 
to the Bhawalpur State, and prmgtically completes the Indu: 
Valley Railway. The bridge consists of sixteen spans, each 
of 250ft. clear. The foundationg @f the abutments and piers 
are all alike, each consisting of thrée wells, in a line, about I‘ft. 
in diameter, with deodar timber @urbs, and sunk to a depth of 
100ft. below low-water level. The internal space is filled with 
alternate layers of hydraulic conepete and sand, saturated with 
water, up to within 3ft. of low-water level, while this 3ft. is 
filled up with lid masonry. Externally the wells are cylindrical 
from the curb up to 10ft. below low water, from which point the 
centre wells are corbelled out to @ aquare, and the outer wells 
similarly corbelled on their inner sides only. ‘The masonry 
throughout consists of hard burnt Win. bricks, whole ones only 
being used for the cylindrical part of the wells. Additional 
stability is obtained by the presence of twelve vertical iron tie 
rods inserted equi-distantly in the masonry, and running up 
from the curb to which they are elamped, being connected at 
every 16ft. in height by bottle nuts Gin. long. The spaces between 
the wells are filled with eonerete for 5ft. below low water. The 
stratum consists of sand entirely for the first seven piers, starting 
from the Adamwahan side for the next three piers, averaging two- 
thirds sand and one clay, while the last seven piers are, or were, 
fully two-thirds of their length in clay soil. The protection 
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upon the Swan 20 tons, and allowiug 50 tons of di t 
for the Popoff air-bag, the dead weight of the sunken ship would 
thus ay to be 353 tons, or 50 tons over what was surmised 
at the time of the wreck. When the pumping ceased all visible 
evidence of the rise that was being effected also ceased; but 
as the main cap remained at about a foot out of the water, 
it was clear that the full lift of the tide was being utilised, 
and at half-past two it was resolved to attempt to tow the 
Eurydice out of the hole. In the meantime, however, a mis- 
fortune, to be followed by a more serious one, had befallen the 
Thunderer turret-ship, which had been expressly brought from 
Portland to act as tug, and which had been lying off to take the 
tow ropes at the proper moment. Being caught by the flood tide, 
she dragged her moorings, and was compelled to let go the two 
Zin. hawsers, which sank to the bottom. e Camel, however, 
was attached on the port bow of the Pearl and the Grinder on the 
starboard bow of the Rinaldo, with orders to pull the Eurydice 
broadside on towards the north-east in the direction of Culver- 
cliff. Breast ropes were accordingly tightened, the after hawsers 
eased, and the forward hawsers hove round the capstans for a haul 
upon the ors. Forsometime no effect was noticed, though the 
bearings on shore were eagerly scanned by numerous glasses. At 
ten minutes past eleven the ship undoubtedly moved, and at half- 
eleven, amid great cheering and waving of hats, the Eurydice 
moved perceptibly to the north-east, the meantime the 
Thunderer, of which the command temporarily 
ilot, att» 
u 


had 
to Mr, g, the senior Admiralty 

recovered one of the lost hawses, comm to pon 
The effect of the haul to seaward was so great that the after 
anchor bitts and tan of the Thunderer snap under the 
severe strain, the latter being carried overboard. With this 
incident the achievements concluded for the day, the divers 
having reported that the Eurydice had been drawn 150ft. out of 
her embedment, that she lay 100ft. nearer in to the land, and 
that she rested upon a hard bottom. 

On Wednesday operations were renewed. The strain was put 
upon the purchases at nine o’clock, and in half an hour the wreck 
was again lifted and moved by the two tugs Camel and Grinder 
nearer into the shore, a fiance yoriously estimated at from 80ft. 
tea cable’s length, the former being the ge | measure- 
a edhe: agro A caine dip Gat tha 

y upon and the 
were drifted away Tey Ge Citalght course enti tp wreck 
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each abutment pier and the one next to it consists of a 
ar-shaped mass of from 3} lakhs te 4 lakhs of cubic feet stone, 
Nairn to prevent any undereutting by the river. The 
centre line of this mass is occupied by a curtain of block wells, 
Oft. square and 30ft. deep. The river piers are protected 
by masses of stone round them varying from #} lakh to 1} 
the larger quantities Gran toon i herever the 

river attacked the wells before their com m. The top of 
this protection has in no place sunk, as yet, lower than 25ft. 
below low water level, although between some piefs where the 
bed is clay the river has scoured down to 56ft. ‘The beds of 
both spans at which this Sout was attained are floored with 


brick cubes for a thickness of from 5ft, to 10ft,, to admit of the 
girders being erected on stages over the deep stream, e piers 
are finished with a corbelled and weathered cornice, | on the 
sides between the corbels to admit air and lig Goes: 
gear of the girders. The iron superstructure, ch was 
sent out from home, complete for erection, was ted by 
Messrs. Westwood, Baillie, and Co., and Messrs, E Wrigh- 
ton, and Co., and great credit is due to both ell-known 


firms, not only for the magnificent workmanship displayed, but 
equally for the care taken which landed at Adamwahan t gh te 














mass, about 6300 tons, complete and ready to erect wil tso mue 
as one nut or one screw wanting. The bridge was wholly desigt 
by Mr. Molesworth, C.E., the details being worked out 
Bandeil, C.E., and may begenerally asaW } 


truss bridge, whatever that 
403'5ft. above M. 8. L., or 
Owing to the badness of the rails sent out from 
manent way with expansion joints had not been and 
is temporarily laid on longitudinal sleepers, and uniformly 
by coach screws. The river is at presen’ Mg og Arca i 
two spans of the bridge at its south end, but in 1 

cut its channel laterally southward, and ran for half a mile 
the east side of the south approach embankment—which 
saved from being undercut by heavy stone protection 
a sand tank nearly as high as an average flood. A b 
now in progress from the left bank, which is faced for 
with 13in. side brick cubes to the amount of from 







4ft. hi , and 





4 
rail to enable additional protection to be promptly launched. 
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PUBLISHER'S NOTIOE. 


. Newt week a Double Number of Tarn Enauxner will be pub- 
lished containing the Index tothe Forty-fifth Volume. The Index 
includes @ Complete Classified List of Applications for and 
rants of Patents during the past six months, . Price 13. 











pose a ? 


TO OORRESPONDENTS. 


In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and éntended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

S. F.—Repeat your question, giving the velocity at whieh the shaft is intended 

to rotate, 

’, FP. You are certainly liable. If every one interested were to be at liberty to 

do as you hawe done, patentees would not have much return. 

By 4 You must use interest to get an appointment aa third engineer in 

some steamer. The supply is larger than the demand, and waless you have 
come interest with a firm building marine engines or owning ships we fear 

you lave no chance of obtaining a berth. 

P. H. (Manchester).—(1) We believe that a work on the distillation of shales 
has vecently appeared in the United States. Inquire of Messrs. Spon, Charing 
Crass; or at the Library of the Geological Society, Burlington House. 
(2) Coasult Auerbach's Anthracene; its Constitution, Properties, Manu- 
facture, end Derivatives,” translated by Crookes (Longman, 1877); and 
‘| Destructive Distillation,” by B. J. Mills, D.Se., F.R.S. (Van Voorst, 
1878). There ave articles on Anthracene in Ue First and Second Supple- 
ments of Watts's ** Dictionary of Chemistry” (Longman, 1872 and 1875). See 
also paper by Brénner and Gutzhow on the “ Preparation of Anthracene 
Srom Coal Tar and of Dye Stuffs from Anthracene,” in Dingler’s * Poly- 
techn. Journal,” cei, 5A5 
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SUBSCRIPTIONS. 

Tur Enarnecer con be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
‘rou the office, on the following terms (paid in advance) :— 

Half-yearly (including double number). . £0 l4s, 6d. 
Yearly (including two double numbers)... £1 93. Od, 

If credit oceur, an extra charge of two shillings and sixpenee per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Clath Cases far binding Tux Excrxeer Volume, price 2s, 6d. each. 

The follawing Volumes of Tue Esoixneer can be had, price 188. each -— 

ols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will recewe Tue ENGineer weekly and post-free. Sub- 
scraptions seat by Post-ofice order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, ¥ preferred at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
ampton, £1 16s. 
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ADVERTISEMENTS, 

*,* The charge for Advertisements of four lines and under is Uiree shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
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*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche; all 
other letlers to be addressed to the Editor of Tak ENGtneer, 163. Strand, 
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SCREW PROPULSION. 

To those who are content to accept manifestations of 
mechanical phenomena without much inquiry, the expe- 
rience gained with H.M.S Iris will convey little; by those, 
however, who like to go below the surface of things, and 
who are able to extend the application of isolated results 
of experiments over a wide field, they will be found emi- 
nently suggestive and instructive. We propose here to 
show how one important lesson at least may be drawn 
from the steam trials of this ship. It will be remem- 
bered that the Iris was intended to be the fastest 
despatch boat in her Majesty’s Navy. She was originally 
fitted with twin screws, four-bladed, 18ft. 6in. diameter, 
and 18ft. pitch. It was calculated that with these screws 
and a power of 7000 indicated horses, a speed of 173 
knots an hour would be reached. The knot contains 
6086°44ft. 
volved without slip, and pushed the ship through the 
water at the rate of 18ft. per revolution, then to give a 
speed of 174 knots they must have made 5915 revolu- 
tions per hour, or 98'6 revolutions per minute, Allowing 
a very moderate amount for slip, it is evident that at less 
than 100 revolutions of the engines the anticipated speed 
could not possibly have been attained. 1t would seem, 
however, that the contemplated rate of the engines 
was but 90 to 92 revolutions per minute, so that it is 
evident some mistake was committed in designing the 
screws. The results obtained in the first trial” Mg the 
ship were very unsatisfactory, a velocity of but 16°6 knots 
only being obtained, with no less than 7500 indicated 
horse-power and 91 revolutions. An experiment was 
then ‘made, ‘which consisted in taking two blades off 


Assuming that screws of 18ft. pitch re-, 
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each screw, and testing the ship for speed under the 
altered conditions. She then attained a velocity, of 
15°75. knots with 4369-horse power, the revolutions being 





| whose 
89. With the four bladed screw the ship could have | subdue,.and civilise the earth. 


45 

40 doubt speedily follow our adiminisiation of the island, 
in accordance with the, traditions everywhere of our race, 
destiny seems peculiarly tu) be to replenish, 
Uncertainty of tenure 


a 


reached only 14°6 knots, with 4369-horse power... Two | would, as in the ease .of Sicily, greatly damp and. retard 
new screws, each 16ft. 3in. diameter, four bladed, and | the progress of material improvement; but if ever 1ieces- 
with a pitch of 20ft., were next fitted to the vessel, and| sary, future negotiations may without difliculty, confer 


as recorded in our pages last week, she was tried on 
Wednesday, the 10th inst., when a mean speed of 18°572 
knots was obtained with a power of 7734 caret and 97 
revolutions. A 20ft, screw must make 304°32 revolutions 
to propel a ship one knot if there is no slip... Thus 
97 revolutions per minute, or 5820 per hour, would give 
a screw speed of, say, 19°1 knots. The slip was, therefore, 
(r672. knots. In the previous}experiments made with 
the larger screws there was negative slip. To attain 


a speed of 16°6 knots the screws must have revolved 
5610 times in an hour, They did actually. revolve 


91 x 60 = 5460 times. The negative slip was about 
3 per cent. As we know that a ship cannot be propelled 
by a screw working in still water unless a_ portion 
of that water is moved astern, it is evident that in 
the case we are dealing with the screws of the Iris did 
not run in still water, but in water following the ship, 
and drawn after her at a rate of probably over a knot per 
hour. A further set of experiments are to he carried ont 
as stated in our last impression, with a pair of two-bladec 
a screws, made by Messrs. Maudslay, Sons, and 
‘ield. 

The broad fact taught by these experiments is that, 
with screws of less diameter and quicker pitch than those 
first employed, an additional speed of nearly two knots 

er hour was got out of the Iris. But the lesson does not 
. in and end here. The speed which was expected was 
174 knots. Now, if it had so happened that this velocity was 
attained at the first trial of the ship, the result would have 
been deemed quite satisfactory, no alterations would have 
been made, and the Iris would have carried through life 
screws that were unsuited to her. Very fortunately it 
was found that the original screws did not suit her, a 
change was made as we have seen, and at once the vessel 
appears as an 184 knot instead of a 173 knot ship. In 
practice it is certain that in the first case the speed of the 
ship would have been half a knot less than her trial 
speed, or say 17 knots, and making a similar deduction 
for her with her new screws, she ought to have a velocity 
of 18 knots. To drive her at 17 knots Mr. Barnaby 
calculated that 7000 horse power would have been 
needed. As the power varies as the cube of the 
speed, then to drive her at 18 knots her engines 
must have indicated over 8300-horse power, which 
was impossible. But no one would have known that 
the ship was working with serews which were not 
suitable to her. The calculations on which the statement 
of her power and anticipated speed had been based were 
no doubt accurate and complete; yet, as we have seen, 
they were wholly erroneous, and the ship does very much 
better than her designers expected. It would be a mis- 
take to blame the Admiralty in consequence. The truth 
is that the calculations to which we have just referred 
were made on an incomplete basis. Certain experiments 
have been made, and deductions have been drawn from 
them ; these have been generalised upon, and accepted 
as sound. In some instences, no doubt, they are good 
and trustworthy, but this is, we fear, the exception 
instead of the rule. It is beginning to be understood 
now that for every ship and engine there is a certain pitch 
and diameter of screw which are better than any other 
pitch or diameter ; a.1if we take two ships, ostensibly 
sisters, it will be found that similar results will not 
be obtained with similar screws, but that for each ship 
there is a particular screw which is better than any 
other. It is this fact which has done so much to 
induce shipowners to try patent screws of various kinds. 
When an ordinary or Griffiths screw is taken off to make 
room for some other propeller, it will almost always be 
found that the “improved” screw has'a different pitch 
and area from that of the superseded instrument. An 
instance occurred some years since in which a screw 
steamer of about 1500 tons made nine knots an hour as 
her average seagoing speed. Her fan was broken, and 
replaced by a patent. screw, and half a knot was put on 
her speed, with a slight reduction in fuel consumption. 
After two or three voyages, however, the new screw was 
carried away, and the ship, to get home from New York, 
was obliged to make shift with a screw held to be entirely 
unsuitable to her. It was a common three-bladed screw, 
with much sharper pitch than had been before tried with 
her. The result was that an average speed of nearly ten 
knots was got out of the ship, and no more was heard of 
the patent screw. 

The lesson to be drawn from the Iris is that no steam- 
ship owner should be content to believe that any screw 
he has at work is the best he ean use until he has satisfied 
himself of the fact by actual experiment. The cost of 
east iron propellers is not. enormous, and at least three 
voyages ald. be made by every new steamer, each with 
a different propeller, and that which gives the best 
results should be retained. It is. perhaps not too much 
to say that the speed of nearly every steamer in the world 
might be augmented 10 per cent. by fitting her with 
exactly that propeller which is most suited to her. To 
this statement many objections will be urged, but nothing 
can be said which will upset the logic of such facts as 
those supplied by the performance of the Iris—facts 
which are by no means without a parallel. 


CYPRUS. 

For better or for worse, Cyprus, the most eastern, and 
in many respects the most’ historically renowned island 
of the Levant, may now be viewed virtually as British 
territory. It is possible that, like Sicily, which for 
several years was in British occupation, Cyprus may have 
to be given up again at a future time, to its former 
possessors, but the events which must precede this are 
such as to render this surrender unlikely ; and if it should 
remain ours, vast improvements, social and material, will 





fixity of tenure, and give full scope to British energy and 
capital to benefit the island and its inhabitants, and draw 
in. return fresh sources of industry and wealth to. the 
advantage of our own people. Some foothold larger than 
Malta is indispensable if the present policy of viewing 
the Indian army as part of the imperial force is to. con- 
tinue. In most respects the climate is well. suited to 
Indian troops, and viewed strategically, its position is 
exceptionally good, commanding as it does. the north- 
eastern corner of the Mediterranean, the Gulf of Seande- 
roon, where the Euphrates Valley, Railway--whenever 
constructed, and its construction is not likely now to 
be long delayed—will be brought to the Mediterranean. 
The island is, of a manageable size, and possesses, in 
addition to Larnaka, more than one good port. Its 
form is that, of a very irregulay oval rather than, that 
of a parallelogram, as it. is frequently described, with 
a long tail, or narrow peninsula of precipitous mountains 
stretching towards the north-east, and bringing this part 
of the island to within sixty miles of the Syrian coast, 
while the southern ports of the island are only about 
230 miles from the mouth of the Nile, at Damietta. 
The northern coasts of the island are from sixty to 
eighty miles from the densely wooded shores. of Kara- 
mania in Asia Minor. The island is about 110 miles 
from east to west, and thirty to fifty in width, its 
surface is computed at 4500 square miles—about the 
area of Jamaica, rather less than that of Yorkshire, and 
one-sixth the size of Ceylon. It is situated in lat. N. 
34 to 35 deg. The chief surface of the island consists of 
two great plains, divided by a ridge of rugged aad 
precipitous mountains, running east and west, the larger 
plains being to the north, and the narrower to the south 
of these. Nearly all the land is fertile, most. so towards 
the centre of the island and along the belt south of the 
mountains. The rivers are impetuous torrents in the 
rainy season, and leave their courses dry in the hot 
season of the year. The climate is on the whole healthy, 
though visited by cold north winds from the mountains 
of Asia Minor at certain seasons. There are some salt 
marshes, but of no great extent. They are situated not 
far from some of the largest towns in the island, and, 
like all such places in the south of Europe, are reputed 
to be malarious. These willneed the work of the British 
civil engineer for their reformation. Plague is believed 
occasionally to show itself; but the prevalent diseases are 
like those of Smyrna, dysentery and intermittent fever. 
Cholera and Egyptian or purulent ophthalmia are. occa, 
sionally found. The island had in aneient times an evil 
reputation for its venemous reptiles, but like most othe: 
ancient stories about the island, there was slender foun- 
dation for the belief., Serpents- are numerous, but not 
dangerous to man, There is but one really venomous 
snake, the aspic, in the territory, so that in this: respect 
the Island is not worse off than Italy or England. 

The spinal range of mountains is of considerable 
height, some of the peaks rising to between 7000ft. and 
8000ft. above the sea leyel, This, and the direction of 
the range, produce a variety of zones of climate, varying 
at different heights, as in the island of Teneriffe, and the 
result is that aoe every plant or crop that will thrive 
in temperate, or in nearly tropical climates, can be culti- 
vated upon the slopes and plains either to the north or to 
the south of the range. Carobs are largely exported.as 
food for horses, as also wheat and barley ; flax and hem 
constitute large crops, as do opium and tobacco, whith: 
are of fine quality. Several fruits and vegetables, such as 
the “ colocasse,” the bulbous root of an aroideal plant, and) 
others unknown to European gardens are cultivated. The 
olive, the vine, the lemon, and the orange produce 
abundant crops; madder and silk are among the chief 
products; but mastic, assafoetida, aloes, and a whole 
prarmacopanta of valuable drugs, essential oils, and per- 
umes are amongst its products known from ancient 
times, and my a survived years of misrule. .The 
Turks finally gained complete possession of the island in 
1571, when they massacred 20,000 of the inhabitants of 
Nikosia, the capital, together with all their prisoners, in 
violation of the pledge of safe conduct given to them, and 
flayed alive the unhappy Venetian governor, Bragadino, 
after hiscapitulation. Themost complete information as to 
all that relates to the climate, soil, agriculture, and silk and 
other products of Cyprus will be found in the magnificent 
work entitled, “Recherches Scientifiques en Orient,” by 
M. Albert Gaudry, published at Paris in 1855 in one 
large royal octavo volume, with maps and plates. In col- 
lecting materials for this great work, which relates’ also 
to Egypt, the Lebanon, Syria, and Asia Minor, M. Gaudry 
spent several years in the East. at. the expense of the 

rench Government, and no account can compare in 
completeness of information with that. which he has 
given of the island of Cyprus, to which he devoted his 
most. particular attention.. We cannot dilate on this 
branch of our subject further than to say that this land 
—whence the Venetians of old drew vast. quantities of 
corn, cotton, sugar, silk and wine—may under ‘the 
enlightened guidance and just government of England 
become once more, and to us, a source of enormous 
wealth, 

The best map probably which exists, showing the 
interior and physical: features of the island, is that 

ublished by MM. Albert Gandry and Amédée 

amour, in connection with the fine work just referred 
to; but probably no minutely reliable map of the 
isl as yet exists, unless it be the Admiralty and 
other maritime surveys, which are confined to the out- 
line of its coasts, nor has ‘any geological survey of the 
island as yet been commenced, although M. Gaudry pre- 
faces his descriptions of the soils dull agronomic eapabi- 
lities of the island by giving a brief general sketch of the 
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nature of its geological formation. As to logical 
character, it is enough to say here that the. island 
consists almost wholly of calcareous rocks, probably 
of tertiary limestones, very similar to those of the 
Appenines, lithologi very various in hardness 
softness, but needing much further observa- 
tion before their stratigra) — position can be said 
to be known. There are also serpentines, and probably 
in the north-eastern mountain spine, metamorphic, and 
possibly eruptive rocks. Meagre as is this account of the 
geology of the island, it is yet sufficient to prove the 
absolutely fabulous character of the accounts which have 
been han down from ancient times, and become 
current through the ignorance of “scholars” of all natural 
information until within a very few years back, during 
which time those learned triflers have begun to wake up 
to the notion that some knowledge of the structure of the 
world in which they live is at least as important as dead 
and scholarship, and often the only means by 
which their mistakes can be tested and corrected. Every 
mining engineer now knows that an island almost wholly 
of tertiary limestone is very unlikely to possess mines 
of any sort, and especially any of copper. The name 
of the island was, through certain ignorant and 
fanciful analogies, Ramm to be derived from the 
Greek «uzxpoc, although that word for copper is not to be 
found in any author prior to about the seventh century 
of our era, and it has continued to be the teaching of our 
schools and colleges up to the present time that Cyprus 
took its name from having been the greatest copper- 
producing country of the ancient world. Pliny, the 
natural historian, one of the least reliable of ancient 
authors, who swallowed indiscriminately whatever of fact 
or of fable was told him, has added to the mystification 
of scholars by the fables he records as to the immense 
metallic products of the island. Copper mines, how- 
ever, never existed in Cyprus, though there can 
be little doubt that there was a considerable metal- 
lurgic industry, probably in smelting, and more cer- 
tainly in preparing the alloys of copper to form 
various descriptions of brass or bronze from materials 
imported into the island. Monsieur Gaudry carefully 
examined all parts of the island likely to have presented 
remains of ancient mining or smelting operations, but in 
vain ; he found, indeed, in some places, large heaps of 
scoriz or slags, but these never could have come from 
copper smelting furnaces, and with only a remote proba- 
bility from any furnaces employed in any metallurgy of 
copper, for they contain scarcely a trace anywhere of that 
metal. A collection of these slags was made by 
M. Gaudry, which we have had the privilege of 
examin‘ng carefully in the collection of the Jardin des 
Plantes, at Paris, where they have been deposited. It 
would be out of place here to go at further length into 
the very curious and not useless question of the origin of 
the time-honoured fable of the ancient copper production 
of ra and of the statements which have been long 
handod down, of its producing in large quantity gems 
such as amethysts and topaz, which certainly never 
existed in the island. Should any of our readers be 
curious to search further into the matter, they should 
consult the work entitl “Joannis Meursi, Creta, 
Cyprus, Rhodus, sive De Nobilissimarum harum insu- 
larum rebus et antiquitatibus,” published at Amsterdam, 
1675. In this curious old work much information will 
found as to all the great islands of the Levant, and the 
gradual growth of the Cyprus copper fable may to a con- 
siderable extent be t to its origin in the ignorance 
of scholars, and in the vague line : 


** Amathonta gravida metallis.” 


“ Amathonta” was the older name for “ Amathusta,” 
whose remains still exist, and in which the fabled 
roduction of amethysts appears to have originated. 
Meursius was a laborious Dutch scholar, born at the 
5 1579, and died at Sora, in Denmark, 1639. The 
work of Meursius is merely a compilation in which will be 
found quoted almost everything that Greek and Latin 
authors have stated in reference to rus. 

Not more than twelve years since a scientific expedition, 
supported by miningspeculators and capitalists, was organ- 
food in London to explore the supposed immense mineral 
riches of Cyprus, and steps were taken to obtain a firman 
from Constantinople for the search for riches, the existence 
of which rested upon the fables of antiquity; and as these 
still find credence among the half-learned, it seems not 
useless to warn English speculators against now repeat- 
ing what must prove a fruitless search. It is not un- 
worthy of mention here that the possibly true origin of 
the name Cyprus has very probably been revealed by the 
industry and research of M. Gaudry, who has found in 
the text of Lusignan’s “ History of Cyprus,” a p e 
which he quotes at length. This renders probable 
the true derivation of the name to be “cypre,” the 
ancient name of the odoriferous shrub from which the 
“ Henna,” immemorially used in the East for staining the 
eyelids and hair, and which was once extremely abundant 
in the island, was obtained. Lusignan, the historian of 
the island, was one of the great Norman family to 
whom the island was given by Richard Coeur de Lion 
in 1192, and their dynasty ruled over it for about 
300 years; her Britannic Majesty is, therefore, not 
the first English monarch who has ruled the destinies 
of Cyprus. M. Gaudry well remarks that the riches 
of the Levant have always consisted in the wealthy 
and varied productions of its soil and climate. Cyprus 
under British rule will present fins a 
for realising this. Let us be diligent, but let us 
avoid being led away by the fabulous and the visionary. 
Before Cyprus can me a commodious station for 
British ships of war, a considerable expenditure will be 
required to shelter and improve such of the roadsteads or 
anchorages as shall seem most eligible. Water has at all 
times been scarce during the dry season, but it will of 
course be SE ye for the use both of the troops 
and shipping that a sufficient and unfailing supply of 
wholesome water shall be obtained, Storage re for 





husbanding the surface waters will be advantageous as a 
source of supply for most purposes, except tor drinking. 
Water for such use will be best obtained from deep wells 
sunk into the tertiary limestone, and as this rock forms 
almost the entire mass of the island, and has been almost 
everywhere upon our globe found to yield abundant sup- 
plies of good water, it is improbable that any want of it 
will be experienced in Cyprus. With such large and 
necessary prospects of improvement in drainage, marsh 
reclamation, harbour improvements, watering berths for 
ships of war, the construction of barracks, stores, maga- 
zines, and other Government establishments, it is not 
probable, for some years at least, that there will be any 
—— revenue to return to the Turkish Government ; 
and it will need the foresight and care of wise an 
humane administrators lest our presence and lar 
expenditure upon objects wholly new to them should 
— or strangle the sources of wealth upon which the 
inhabitants have long depended. It must not be forgot- 
ten, meanwhile, that the improvement of Cyprus will 
offer a wide field of em loyment for engineers. Com- 
panies are already being formed for constructing railways 
and other works in the island. Much caution should 
be observed in dealing with such undertakings, but it 
is certain that large scope is afforded for legitimate 
enterprise, and engineers will assuredly have no reason 
to regret that Cyprus has become English territory. 


oe ee 
OBSTRUCTIVE OPERATIVES, 

In the efforts which employers of labour are generally 
making throughout the country to encourage a revival of 
buying by bringing down prices to the lowest possible figure, 
they are receiving but scant help from the operatives. Those 
who are most under Union influence are indisposed to place 
more reliance upon the statements which their employers 
make relative to the losses which they are sustaining, than 
they are to coincide with their masters as to the correct line 
to pursue with a view to tempt business. This was charac- 
teristic of the recent dispute in the Manchester cotton trade, 
even as it is again and again seen throughout the iron and coal 
districts. The mencontest the positions which their employers 
take up in a style which their employers could pardonably 
resent by following with such summary action as would 
be justified on the of men who have the respon- 
sibility of conducting the negotiations with buyers, upon the 
issue of which the bread of the workpeople depends. The 
manager at the Seaham Colliery of Lord Londonderry, where 
1600 men and boys are employed, desires to lessen the expense 
of the concern, at the same time that he would be able to 
reduce the price of the product in the market. This he 
would accomplish by employing 150 more men, and working 
the pits an extra shift. The colliers object to this. They do 
so because (1) they should have to work one hour more a day, 
and though they should receive increased wages at the week’s 
end, yet such action would be contrary to the rules of their 
Association; and (2) because, forsooth, they cannot see that 
lower prices, more trade, and profit would result from the 
a ement. Lord Londonderry, however, is not the man 
we take him for if he allows the scheme which his manager 
has sketched—and which, we may add, so commends itself to 
neighbouring colliery owners that they too purpose to 
adopt it — to be frustrated in this style. No great dif- 
ficulty would be experienced in filling the pits with new 
hands upon the proposed terms. We have too long advocated 
the reduction of expenses and prices to the lowest possible 
figure, in any way to countenance obstructions by operatives 
to any action in that direction which a correct appreciation 
of the whole circumstances suggests to employers. The 
course which Lord Londonderry would pursue at his collieries, 
or some other course equally judicious, should be taken where- 
ever it is practicable. Thereby the revival in trade, which at 
this juncture needs such encouragement, would be unquestion- 
ably accelerated. 


STEAM ON TRAMWAYS. 


THE people of Swansea are evidently not inclined to put up 
with very much groundless opposition to the use of steam on 
their tram lines. They have steam engines at work for 
some months, and have found that many advantages accrue 
therefrom. The working people have begun to see that the 
cheap tramway fares would give them the means of avoiding 
over-crowding in small houses, owing to the increase in the 
number of people who would reside in the town suburbs. 
They had, moreover, found that the steam tramways gave 
them facilities for escaping from the smoky town for a few 
hours on Saturday, Sunday, or holidays, which they had not 
previously had. The representatives in Parliament of the 
county and town of Swansea have, however, chosen to vote 
against the use of steam on tramways generally. Considering 
that both these gentlemen are users of steam-power on canals, 
on works, tramways, and in mills, and that railways and 
colliery tramways are so openly worked by steam in the 
district of Swansea, the people are not a little annoyed at the 
frivolous nature of the Boo shea raised to their little tram- 
way engines. One of the largest and most enthusiastic public 
meetings ever held in Swansea recently took place, in accord- 
ance with a resolution passed at a preliminary meeting, which 
was to the effect that the electors felt strongly that the 
course taken by Mr. H. H. Vivian, the member for the 
county, and Mr. Dillwyn, the member for the borough of 
Swansea, in opposing the use of steam on tramways generally 
in the House  Goustenn is detrimental to the Coleg and 
mercantile interests of their district. The meeting was of 
= that some explanation was desirable from both Mr. 

ivian and Mr. Dillwyn, and suggested they should afford 
such explanation. It was, it is said, most influentially 
attended, and some very strong and indignant expression of 
opinion was made. The members of Parliament did not, 
however, appear, but excused themselves by letter from 
attending a meeting which would have involved them in 
some sharp cross-questioning, and in the support of an unten- 
able position. 


NOVEL HYDRAULIC ENGINEERING FEAT. 


A Mr, W. T. A. Sttver sends to the editor of the Salt Lake 
City Herald the following description of an unique performance 
in hydraulic engineering :—-‘‘ Will it be believed that in order 
to supply one 3in. pipe for the elevator at Z. C. M. I. in this 
city it was deemed nec to insert into the main twelve 
lin. cocks and connect them by lin. pipes with the 3in. pi 
it being asserted that a full-size connection could not be e? 
If the parties who have this work in hand do not know any 





—_—__, 


better, why not engage or consult some one who does? It is 
little less than an insult to the engineering profession of this 
city to have such performances as this continually cropping 
out, leaving outside parties to suppose that there are no 

rsons here who know any better. There is practically no 
difficulty in connecting a 6in. or 10in. pipe with the main, and 
that without any contraction in the flow or diminution in the 
strength of the pipe. What is the condition of the main now? 
Twelve lin. cocks, measuring outside at least lin. each, 
making 18in. loss of strength, all on one side of the pipe. If 
a crack were to be found in the main 12in. long, it would be 
considered a serious matter, and how much better the twelve 
_ holes, with the strain at the tightly serewed plugs are, 
I leave the public to judge.” Mr. Silver's criticisms shows 
that he is incapable of appreciating native talent, and 
although we print them, they are obviously beneath notice, 
The engineer who has carried out the job ought to come to 
this country. Vestries would appreciate him, and to the soul 
of the operative plumber he ac: indeed, be dear. A man 
who uses inch pipes in such a fashion, even when dealing with 
iron, must be capable of still grander efforts in lead. 
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Experimental Researches in Pure, Applied, and Physical Che- 
mistry. By E. Franxuanp, F.R.S. London: John Van 
Voorst, 1877. 

Tuis volume is a reprint of all that the author had pre- 
viously published concerning his experimental researches 
during the last thirty years, The papers are divided into 
the three groups indicated in the title, and those of purely 
scientific contents are prefaced by some introductory 
remarks intended to point out the scope of the individual 
papers and their relation to one another, The collection 
of memoirs in the first group will be heartily welcomed by 
students of pure chemistry, including as it does those 
celebrated communications on the isolation and subse- 
quent synthesis of the alcohol radicals, which contributed 
in no small degree to the development of our modern 
chemical theories. Unfortunately, there are two serious 
drawbacks to the usefulness of this part of the book. 
The one is the employment of a strange symbolical nota- 
tion for representing the molecular structure of the dif- 
ferent compounds, a notation employed by the author 
only, and by no other scientific chemist of authority. The 
other is the fact that the author has reproduced also such 
of his former statements as have been long ago completely 
refuted by investigators of acknowledged eminence ; they 
are here again brought forward without the least hint 
that their correctness had been attacked. 

But it is with the second group, the investigation in 
applied chemistry that we desire more particularly to 
occupy ourselves. The first chapter here is on the manu- 
facture of gas, written in 1851. Shortly before that time 
a patent had been taken out for improving the illumi- 
nating power of coal-gas by admixture of what was 
termed water-gas. This last-named gas, produced by 
forcing steam over red-hot coke, was conducted into the 
retorts in which the coal underwent destructive distilla- 
tion. It was assumed by the inventor that the water- 
pas more especially the gry and the carbonic oxide. 

th of which form the bulk of the gas, combined 

chemically with the carbon of the coal to form certain 
hydrocarbon gases possessed of high illuminating powers. 
Professor Frankland rejects the supposition of hydro- 
carbons being formed in this manner. though he thinks 
it not improbable that steam, which comes into the retorts 
in an undecomposed condition, might then perhaps yield 
hydrogen for the building up of luminiferous hydrocarbon 
gases. But leaving this question out of sight altogether, 
there is in this process an undoubted advantage, and it 
consists in the rapid removal by the current of steam of 
the hydrocarbons evolved from the coal in the retort. 
Without this current the hydrocarbons remain in the 
retort until they are resolved to a great extent into 
gas-tar, and even carbon. In spite, however, of the fact 
that this process yields gas of an increased illuminating 
power, it was yet unable to compete successfully with the 
ordinary method of gas distillation, simply because the 
iron of the retorts is powerfully attacked at a bright red 
heat by steam. 

Our author proceeds then to discuss other methods 
of gas manufacture, and embodies also the results of 
determinations of the illuminating power of different 

ases. With a simplicity, childlike and bland, Professor 
rankland claims to have been the first to prove that 
marsh gas produces no light during its combustion. 

The Professor ought to have gone further, and asserted 

that he discovered marsh gas, for it is only then that we 

can believe that no one else before had seen the pale 
and characteristic flame of this gas. 

In comparing the illuminating power of the gases of the 
metropolitan gas companies in 1851 and 1876, no improve- 
ment was discernible, though, in compliance with several 
Acts of Parliament, that power heal have increased by 
more than 30 per cent. In another important matter 
things have even grown worse. In 1851 a large area of 
the West-end of London was supplied with cannel gas, 
About three years ago the supply oF cannel gas to private 
consumers ceased suddenly, and it has since been supplied 
only to the Houses of Parliament and to some of the 
Government offices. “It cannot be too widely known,” 
says Professor Frankland, “that coal gas is not suitable 
for use in dwelling houses, by reason of its very low 
illuminating power. Twenty-five cubic feet of coal 
contain only one cubic foot of illuminating gas. The 
rest is mere rubbish, which heats and pollutes the air in 
which the gas is consumed.” Experiments on the 
igniting point of coal gas elicited amongst others, the fact 
that coal gas ignites at a much, lower temperature than 
marsh gas, and that the Davy lamp, which is a protec- 
tion, in explosive mixtures, of air and fire damp—marsh 
gas—is not safe in similar taixtures of air and coal gas. 

The second investigation in this group deals with the 
all-important subjects of drinking water and sewage. 
Professor Frankland’s knowledge of these matters is 
decidedly great, since he had had exceptional opportunities 
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IMPROVED DOVETAILING MACHINE. 
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for studying them, as chemical counsel to the Rivers | 
Pollution Commission, and as analyst of the metropolitan | 
water companies. The author sets out with a 
tion of the analytical method devised by him, with the | 
assistance of Mr. E. H. Armstrong, for the determina- | 
tion of the carbon and nitrogen existing in the water in | 
the form of organic compounds. The two elements are | 
determined in the solid residue remaining after the | 
evaporation of a known volume of water. The weak | 
points of this analytical process are, first, the many 
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into rivers, and simultaneously the recovery of the nitro- 
genous constituents, have been carefully examined, and 
though some of the processes were found to be advan- 
tageous under special conditions, yet, 


efficacious from a sanitary and agricultural point of view. 
The third group of papers treats of the air on Mont 
Blane, the glacial epoch, the intensity of the solar rays, 
and other subjects more or less belonging to physics. 
If it is true, as many assert, that scientific research lies 





on the whole, | 
irrigation is pointed out as the only system at once | 
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involves a costly break down. Its variations of sizes and 
| spaces, and, indeed, of thicknesses too, are practically 
unlimited. It embraces also in its scope not only the cutting 
| of ordinary dovetails in single boards, but tails in a pile of 

several, whilst it likewise applies, in some of its forms, tc 
| tongueingand grooving, and aie this head to mitre or invisible 
| joinery. It is, in fact, applicable to every known variety of 
| dovetail work, except, perhaps, that of the American machine 
we have seen for imitating dowel work. The novelty of the 
| invention before us lies in the peculiar motion imparted to an 
| ordinary circular saw. We all know that what is called the 





sources of error ; secondly, the assumption that a certain | at present very low in England, it is somewhat to learn | “drunken saw” is a saw inclined to its axis, and that as it 
amount of the nitrogen may be stated to be due | through the medium of a eg that this could not have 


to previous sewage contamination. But over and above | been the case a few years 


these special defects, there is altogether a doubt as | 
to the value from a sanitary point of view of the | 
figures giving the quantities of carbon and _ nitrogen. 
A large portion of carbon is found in waters that | 
have been in contact with peat, yet, apart from its unplea- 
sant taste, peat-water is not in the least unwholesome. 
Soon after the publication of this process, Messrs. 
Wanklyn, Chapman, and Smith showed that it is both 
simpler and more reliable to estimate the nitrogeneous 
organic matter in water by transforming it, by boiling 
with potash permanganate, into ammonia. Professor 
Frankland criticises this method severely, but, to the 
best of our knowledge, all leading analysts have adopted 
Mr. Wanklyn’s permanganate process. 

The most interesting part of this chapter is the con- 
densed report on the results of the author's investigations 
into the pollution of rivers and the domestic water- 
supply of Great Britain. The author’s lucid statements 
dispose of a multitude of illusions. It had previously 


ack. 








TIGHE HAMILTON’S PATENT DOVETAILING 


MACHINES. 

Ir is now some months since we recorded the success of an 
extremely ingenious dovetailing machine invented by Mr. 
Tighe Hamilton, of Upper Rathmines, Dublin, on _ its 
first appearance in Sai at Messrs. Howard’s cabinet 
works, in Cleveland-street, and we hear that its success has 
been repeated at Portsmouth Dockyard. We, shall therefore, 
the more readily fulfil our promise to explain the nature of 
the invention, and illustrate its principal orms so far as may 
interest our readers, in a scientific point of view. The inven- 
tion is a very remarkable one, and having ourselves seen the 
first improved machine doing actual work, we do not hesitate to 
say that it is calculated to open a wide field of useful industry, 
not only in case-making, but eminently so in cabinet work. 


in dovetailing, most of them have only produced assistants to 
hand labour, not complete tools to finish their own work ; 





been asserted, hy men enjoying the ne wae of being 
scientific chemists, that rivers polluted by the inflow of 
sewage and of factory waste-liquors, underwent a kind of 


self-purification by the subsidence of the floating matter, | 


and the gradual oxidation which takes place in its course 
of the dissolved organic substances. Professor Franklan 
declares that there is no river in the United Kingdom 


long enough to purify its waters by spontaneous oxida- | 


tion. This view of the impossibility of getting rid of 
dissolved organic compounds by oxidation is strongly 
confirmed by all scientific experts who gave evidence on 
this point before the Rivers Pollution Commissioners. 
It was pointed out by Sir P. Brodie, that to destroy 
organic matter the most powerful oxidising agents are 
required—that it must, for instance, be boiled with nitric 
or chloric acid. To think to get rid of organic matter by 
exposure to the air for a short time is absurd. After 
evidence of such positive character it is not to be won- 
dered at that the Commission should have condemned 
the supply of water from the Thames and the Lea. The 
question, where the metropolis is to get its water, is 
answered by the statement, true or false, that there is an 
abundance of spring and deep-well water of excellent 
quality to begprocured in the basin of the Thames, and 
within a moderate distance from London. 

The disposal of the sewage has likewise received much 
attention. The different methods of precipitation, havin 


whilst those for the latter object have all proved more or less 
| inadequate, and more or less troublesome to manage. The 
| latter system seems to have been the earliest form of a com- 
plete tool. But in truth cutters can only be used for large 


‘i work, because it is only in such cases that they can really cut. 


Though pretentiously so called in some instances for small 
| work, they really can do no more than scrape, and thereby 
very quickly lose their essential properties of size and 
| temper, as they operate by sheer force ; but in order to cut 
in the proper sense of the word, the face of the blade which 
severs the fibres of the wood ought not to be at a greater 
angle than the usual 
the circle which its edge describes at the point of sever- 
ance. There is no room for this in small work, and 
here cutters are always regarded as unsatisfactory. In 
contrast with this there is the saw system. Here the teeth 
no doubt approach the principle of true cutting, whilst size 
and sharpness are easily preserved. To this class belongs the 
well known American machine, with its rows of angular saws 
ranged upon two inclined discs. Its operation is by a com- 
bined method of slitting in one direction, and cross-cutting in 
the other. It is certainly an expeditious tool for making 
packing cases of an ordinary sort and of standard sizes, such as 
the machine will admit. But cabinet makers say that its 
conditions as to size and space are too limited for them, 
whilst it wants easy adaptability, and does not afford that 
endless variety an peakédlion of results needed for their 
urposes, 





for their aims the purification of the water discharge 


e invention before us is not open to any of these 


Of the many attempts to replace hand work by machinery | 


angle of relief to a tangent to | 


criticisms. Its management is easy, and no carelessness | 


| winds round it cuts away spaces with parallel sides; but here 
| the saw cuts the sides at an angle, or convergent with each 
other. Therefore, the space opened is triangular, - not 
rectangular; and then, according to the direction in which 
the board is applied to the saw, the space will be either a tail 
or a pin interval, with sides of exactly the same bevel. 

The principle of the mode in which the saw is mounted is 
very simple, and, when actually seen, easily understood. 
But it would be difficult to make the small details clear 
without geometrical figures, which would take up more 
space than we can just now spare. We shall only say here, 
that the saw revolves upon the equivalent of a bent spindle, 
whilst its belongings are such that, when the arms of the head 
are horizontal, the diameter of the saw through the spindle and 
all its parallel ordinates are vertical, whilst, when the arms 
are vertical, this diameter and its ordinates are horizontal. 
Then when the saw swings upon the diameter, the tri- 
angular space between its extreme planes is in proportion to 
the radius of the saw, but when caused to swing upon one of 
the ordinates, the space is smaller in proportion. From this 
is at once derived an infinite number of sizes. 
| To effect this purpose is the especial province of the reci- 

procator, which beautiful device is the conjugate member of 
the invention. We do not propose to discuss its nature here, 
| as we hope upon a future occasion to illustrate and describe 
some other of its important applications, not yet quite ripe for 

publication. We shall only say now that its effect is to 
impart to the saw spindle a throw, in a direction contrary to 
| the swing of the saw planes, and that thus, by the simple 
ne of a screw, so much of their full swing is neutralised 
| as produces the desired size for the particular work in hand, 
or for the mutual fitting of the parts. In Fig. 1 we givea 
front elevation of the general form of type A, which is that at 
work at Messrs. Howard’s, and at Portsmouth Dockyard. 
Here the table rises and falls by self-action, and the head 
movesvin and out by hand feed, which proves to be the most 
expeditious. The wood holders have been omitted in order 
not to obstruct the view of the head and feeding appliances. 
Their construction will be understood from Fig. 2. 

In this machine tails can be cut-either in a pile of boards 
by a vertical feed or in single boards by a horizontal feed— 
which many prefer from its greater expedition in case of 
| small quantities—and this is one of the most interesting features 
| of the invention. Here the saw planes are caused to spread 

as they enter, and contract as they return, thus removing a 
triangular space narrow at the mouth and wide at the bottom. 

Our next illustration, Fig. 2, shows the t B as pre d 
for tails only. Here the motion of the h is vertical, and 
carries the saw down through a pile of boards of any con- 
venient height. There is no limit to this but the height of 
the machine. 

We illustrate this form, because it also shows that of the 
form. which, with a compound head, and a table moving in 
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and oui, is suited to eutting both pins and tails, and the ex- | To secure these objects, Messrs. Beer use Mayer's well. | THE PATENT JOURNAL. 
n e is the same, or nearly so, for both. Thus | known cut-off valves, and the screws regulating the position of Condensed f, shes Reaieetes al ah sat i seneiat Putin 
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e the table not being required to | the expansion slides, are operated bya very powerful governor. | ee ena von en are rey eee my wee, 
Ry 1 } agth of boards, | This governor, however, never comes into play until the |[* Jt has come to our notice that some applicants to the Patent. 
Arsenal. As | normal winding speed of the engine is reached, and this office Sales Department, for Patent Specifications, have caused 
3 Lin this tyPe, it is > best suited being attained, it sets the slides to cut off at some point | much unnecessary trouble and annoyance both to themselves and to 
for joiners, thong results are equally fine and exact as | between 0°3 and 0°5 of the stroke, as n nay be determined, and | the Patent-ofice officials bu giving the number of the page of THe 
those in the othe +h is somewhat more handy for | will not again alter them until the velocity of the engine has ENGINEER at which the Specification they require is referred to, 
the continued variations needed by cabinet makers. varied through a comparatively wide range. Itfollowsthatthe | ‘stead of viwing the Ey rook nuinber of the Spec nage ate Thi 
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- : er® : : mbéere ther " 9014 i 
when handling the engines, or winding men, the speed of the | 72h te uu ¢ found, which oniy ve er ‘0 pages, in plac 
: —s : , = * 0, turning to those pages and finding the numbers of the Specifi- 
BRAYTON’S HYDRO-CARBON ENGINE machinery is too slow to affect the governors, and steam is on cation. ] 
- - - - 6 Vr + > ~ ~ - | - ‘ . rhe . 
asa ; -. . nearly fullstroke, the cut-off gear beingthrownout automatieall . 
WE illustrate at » 42 an engine exhibited at Bristol by | },. | : h , Grants and Dates of Provisional Protection for Six Month” 
Messrs. TI Sterne, and Co. Giuneaen-whaih aieeeten | 07 the falling of the governor balls whenever the spee ; : " sete cana 
essrs. on ox Tite iad—r tess {= be es trac ae | drops below a certain point. The cut-off gear is extremely 2 : pee im oe Se. _ maa pe gg mae — 
a ¢ 3 ma z el 1 nis er 8 class . é A COE or Neus, OAL Ssla.—z 
~ Cee we emnentees. | Sis re in all =e “ the |simple. It will be understood that the governor is not April, 1878 “gg : , 
iternaliy-heater ur es ASsl ~ . x q 
_ ; Eat y c _ Ar eae e | used to regulate the speed of the engine with nicety, but only 1938. Curtinc and Po.tsum@ Friar and Concave Surraces on Drinkiy 
I 





ypends upon the difference between the 





power produce 1 
work done by the 
developed in the working cylinder upon the increase in 
volume this air by heating. In all other hot air engines 
the air is heated by conduction through the walls of the 
cylinder, by passing through a furnace, as in Cayley’s, 
Wenham’s, Soderstriimb’ 8, and many others. In this engine air 
is passed from a ¢ ome pump through an air inlet valve 
into the workin inder. Immediately underneath the inlet 
valve is placed a taphage consisting of two perforated 
brass dises. Between the discs is a layer of wire gauze. 
Crude petroleum, or any light hydrocarbon, is forced by means 
of a small pump into the chamber, and flows equally upon the 
By a small pipe compressed air is admitted above the 
stant stream, and passing through into the 
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dises 
cylinder, carries with it ‘the hydrocarbon vapour. 
engine is started, this inflammable mixture is ignited, and 


burns with a con8tant fame. On starting the engine, the 
opening of the inlet valve causes air to into the cylinder, 
carrying Wi hydrocarbon vapour and spray. The constant 
flame at on ibs this, and a great flame passes into the 
working cvlinder, which continues until the inlet valve closes. 
—-* the pressure in the reservoir to be 801b. per square 

atmosphere, then the initial pressure in the 
er will be about 101b. less—70 Ib. per square 
inch—and will fall 5 1b, during the continuance of the admis- 
sion. On cutting off the supply of air; the heated 
expand, until, on the opening of the exhaust valve at the 
end of the stroke, the pressure is only some 21b. above the 
atmosphere. 

This engine exhibited at Bristol, running at 200 revolutions 
per minute and the above pressure, gives by the brake 
5-horse rer, The working cylinder is Sin. diameter and 
2in. stroke. The air pump is Sin. diameter and 6in. stroke. 
\ is the working cylinder; Bthe air pump. The compressed 
air delivered from the air pump passes through the pipe C by 
the inlet yalye « into the cylinder, passing through the 
perforated ‘brass discs with wire gauze between. Into the 
annular space 7/ containing felt is pumped the hydrocarbon 
from a reservoir—not shown in the figure—by means of the 
small pump g; it then passes upon the discs, and spreads 
vuniiormly over them. As the inlet valve d opens, the air 
from the pump passing through the discs becomes charged 
with petroleum vapour in the proportion necessary for com- 
pleted combustion, and becomes ignited by means of the flame 
kept constantly burning in the chamber h. 
is at all times burning in this chamber; but when the inlet 
valve opens 
cylinder. engine is single-acting, and receives the 
impulse on the down stroke, the momentum of the fly-wheel 
serving to bring the pistons into position again. 
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before the piston arrives at the top of its stroke. Two reser- 
yoirs—malleable iron tubes—of which one is shown in the 
section at K K, are fixed in the base of the engine. The one 
reservoir serves to prevent too great variations of pressure, 
due to the action of the air pump. The other is a store reser- 
voir. It is made very carefully, and serves to preserve air at 
a high pressure for many days, to ont the engine when 
required without requiring to turn round the fly-wheel. The 
piston rods are secured to the pistons by flat springs, which 
enable the rods to follow the angular motion of the beam. 
The cost for fuel is said to be about 1d. per horse-power per 
hour, 
The invention has been favourably known for some time in 
the United States, and the engine exhibited is very carefully 
got up, nickel plating being extensively used. To ignite the 
gas in the open air, Mr. Clarke, who has charge of the 
engine in this country, has invented an exceedingly simple 
arrangement, by which a little coil of platinum wire is kept at 
a white heat by a few battery cells. An ordinary match will 
answer the purpose if the engine is within doors. 








PARIs EXHIBITION.—80-HORSE POWER 
WINDING ENGINES. 
WE give this week the first of a series of engravings 


illustrating a fine pair of winding engines, exhibited ‘at Paris 
by La Maison Beer, of Jemeppe, a town near Liége. The most 
interesting feature about these engines is the adaptation of a 
governor to them, which is used in a very unusual way to 
control the cut off. It has long been known that it is to the 
last degree essential that winding engines should be very 
simple and perfectly under control; and it is equally known 
that it is very difficult to combine these conditions with the use 
of steam expansively. In this country we are generally content 
to do this as best we can with a link motion, the point of cut-off 
being controlied by the engine-man. The result is not very 
satistactory, and most winding engines are uneconomical. In 
Belgium, however, fuel is more valuable than it is with us, and 
more care is taken to use it toadvantage. Messrs. Beer have 
produced an engine in which expansion is used to a moderate 
extent under the control of a governor, aud yet the engine is 
at all times readily handled. "The makers laid down for them- 
sélves four propositions, each of which indicates something 
which they hold to be necessary in a winding engine. These 
propositions run as follows :—First, the valve gear must be 
such that in ordinary work the engine shail run properly with 
that ratio of expansion which is most convenient, no matter 
what the pressure of steam and the variation in resistance. 
Secondly, the cut-off must be suppressed automatically when- 
ever it is necessary to handle the engine, no matter what the | 
position of cages in the pits may be; that is to say, if the cages 
have to be moved through moderate distances up or down 
when in the pit the: cut-off valve must at such times throw 
itself out of action. 
expansion whem men are being ae or low ered in the pit, 
for obvious reasor Fourthly, th valve, which only 
operates when the engi: lyin winding coal 






Ww jorking 





must. be quite simple and efficient. 


r pump in compressing air, and the power | 


In fact, a flame | 


me becomes sutlicient to fill the whole | 


The exhaust | 
valve i opens at the end of the down stroke, and closes just | 


Thirdly, the engine must work without | 


to put the cut-off gear in action when a certain veloc sity has 
been reached. Let us suppose that there was an abundant 
supply of steam available, then any winding engine acting 
| against a mean constant resistance would tirst run slowly at 
starting, and then faster and faster unless the regulator was 
shut. In practice the speed begins from nothing, and rises 
toa certain point, then the engineman shuts off steam partially, 
and the engine, instead of going on accelerating its load, now 
moves at a fixed velocity determined by the load and the 
cylinder pressure. Messrs. Beer's governor performs the 
duty of the engineman; it permits the ‘speed to go on accelerat- 
ing to a certain point, and then a brought the cut-off 
into action at a fixed rate, it virtually leaves the engine to 
itself. This result is brought about by making the governor 
very sluggish by giving it a large range of motion, which goes 
for ‘nothing in acting on the Mayer screw, ‘This will be better 
understood when our next drawing of this engine appears. 
The engine exhibited is very well finished, and constitutes, 
| indeed, as fine a piece of work as anything of the kind in the 
Exhibition. The principal facts concerning it we have 
arranged in the following tabular statement : 


546 yards. 
1 ton. 
l ton 4 ewt. 









raised, net .. 
of cages, «c. 


aloes fibre cable : 





‘ 2. 
8°26in. 
9°05in. 
> 44in. 


3 tons 7 ewt. 


eel piston-rod.. 
crosshead pin 


Length oi . vgs 
Diame rank pin 
Lengt 10. sien 
Diameter of mata bearings 





Length of d« 








Diameter of m: ain ‘shaft in ‘the centre... 13°78in. 
Diameter of brake wheel # 9ft. 10in. 
Diameter of brake cylinder .. 11‘8lin. 
Leverage .. .. : 2}. 
Weight of engine: 
Cast iron 32 tons. 
Wrought ir 11 tons. 
Steel O15 cwt 
Bolts .. 1 ton 16 cwt. 
Brasses, cocks, &e. 12 ewt. 


Additional dimensions will be found 





in French figures on 


| the drawings. ~ E 


| The price of the whole, delivered at the works, without 
steam pipes, is 38,000f. or, £1520. This appears to be a 
moderate price, and would be, no doubt, subject to trade dis- 
counts for cash. As we have said, the workmanship i is excel- 
lent, the material, as far as can be judged from inspection, is 
equally good. Can English makers compete with La 
Maison Beer in this class of machinery at the price stated? 
We are very much inclined to doubt it, and if they are not, 
they would do well to take the fact to heart. Belgium sends 
us girders ; it is by no means impossible that she may yet 
send us steam engines. 








TriaL or Torpepo Boats.—On Saturday last the official trial 
| took place of the two torpedo boats recently built by Messrs. 
Yarrow and Co., of Poplar, for the Russian Government, which 
boats, not being allowed to leave this country, were finally pur- 
chased by the English authorities. ‘The details of the trials we 
annex below, and it will be seen that even a higher speed 
was obtained than on the preliminary trials. The remarkable 
results obtained completely eclipse everything that has hitherto | 
been done in this direction. The trials were personally conducted | 
by Mr. Yarrow, under the superintendence of the authorities 
from Whitehall, and consisted in a two hours’ run without stop- | 
ping, during which time the boats were tested at the measured | 
ot at Long reach. Each boat was run six times over the mile, 

| 

! 





three runs with the tide and three runs against it. The boats 
and machinery are similar in every respect, pes “ry that No. 
419 is fitted with a three-bladed propeller, and 120 a two- | 
bladed one, their diameters and pitch being the same in both 





cases. ‘The weights on board were accurately weighed, and 
amounted to 6 tons in each boat, including coals, water, crew, 
and ballast. 
Trial of No. 419. 
Min. Sec Knots per hour. 

Ist run down occupied... .. « 2 36 23076 

Ist run up = : 3 20 18° 000) 

2ndrun down ,, 2 3 

2nd run up 16 

3rd run down . 2 82 

ird run up 4 


Mean of the six runs, 20°8]8 knots per hour. 
Mean steam game 115 To. per square inch. 
Vacuum 
Mean rey Je «> alll of main engines per minute, 454. 





| 








Trial of No. 420. 

j Min, See. Knots per hour. | 2 
| ist run down occupied > 2 23°452 
i ist run up , ‘ 13 
| 2nd run down ,, , ° 2 | 

2nd run up * ? 3 | 
| ard run down : Fem Se > = 38 

urd run up 8 24 


Mean of the six runs, * 20°636 knots per hour. 

Mean steam pressure, 115 Ib, per square inch. 

Vacuum, 24in. 

Mean revolutions per minute, 466. 

| The highest speeds were obtained by No. 419 during the 3rd runs 

up and down, the mean of which give 21°12 knots, which is equal 

to 244 statute miles per hour, during which time the engines were 

making 470 revolutions per miuute. At the close of the runs the 

bearings were found to be in first-class condition, and there was 

| not the least; sign of anything getting warm during any part of 

| the trials. It must be satisfactory both to the Admiralty to be the 
owners, and to Messrs. Yarrow and Co. to be the builders, of two 
vessels which we can state, without fear of contr: a pr bog possess 

| a speed hitherto unequ: alled by any sea-going vessel afloat 

















| 2330. 


Lincoln’s-inn-fields, London.—A 


Guasses, &c., Astley Paston Price, 
, Fenner Glashtitte, Ger- 


communication from Raspiller and Compan; 


many.—1l5ith May, 1878 

2020. CHarcinG Vesseis with Liqueps, Arthur Taylor, Nunhead, Surrey, 
—2lat May, 1878. 

2053. Sarery Foornotp Surrace for the Foornoarps of Rattway 


Carriaces, &c., Benjamin Rhodes, Bow, London.— 23rd May, 1878. 
2150, Sevr-acrinc GraprLce Buckets, &c., William Dent Priestman and 
Samuel Priestman, Kingston-upon-Hull, Yorkshire. —20¢h May, 1878. 
2163. Breecn-Loaping Fire-arms, Isaac Bullock and Reuben Bullock, 

Birmingham.—30¢h May, 1878. 
ame. LirnocraPHic PRINTING MACHINES, James Butterfield ind Joseph 
Wood Mason, Farringdon-road, London.—8rd J wie, 1878. 
2226. Ser-squares or ANGLES, William Carr Crofts, Vv lel, near Leeds. 
June, i878. 
2245. Prorecrine Canisters, &c., Charles Cheswright, City-road, London. 
5th June, 1878. 
16. THERMOMETERS, William David Bowkett, | 
+ Bicyc.es, William Morton, Bath-street, 





4t/ 








= 





nburgh. 
Mo mkl end Iron 


Smectine, &c., Furnaces, William Ferrie, ud Steel 
orks, { anarkshire, N.B. 
2262. Pistons or PLunceRs, William Gibb, Jarrow-on-Tyne. 
464. Propuction of Om Patntinas on Panews, &c., Henri Bogaerts, 


Bois-le-duc, Holland. 

2266. Imrration Stac Hors, Samuel Oxley and Thomas Smith, 
™: June, 1878. 

2270. Camp Kircury, Henri Entz, Paris. 

2272 2. INJECTORS, John Henry Storer, Manchester, and James 

0 

2274. CONNECTING Wixvow Burnxps with their Rotuers, 
gale, Newhall-street, Birmingham. 

2276. Wixnp Enornes, James Adams, Maldon, 
William Flower, Hammersmith, Middlesex. 

2278. Gas Motor Enoines, Matthew Piers Wat 
Oxford. 

2280. Sucar-cane Mitus, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Theophile Rousselot, Lamentin 
Works, Martinique, West Indies. 

2282. Mountine Guns, George Wightwick Rendel, Newcastle 

2284. Trovens or Beckers, Thomas Bramhall Fishwick, Bi 


Shetlield. 


Westley, 





William Nightin 


and Frederick 





2X, 


t Boulton, Tew Park 











shire 

2286. Currinc SuHeer Mera, Matthew Warton Johnson, Commercial- 
road East, Limehouse, Middlesex. 

2288. Rerractinc, &c., Sounp, Adam Cyrus Engert, Three Mills-lane, 
Bromley-by-Bow, London. 

2291. Muttretyixc Power, Alexander Melville Clark, Southampton 
buildings, London.—A communication from Claude Joseph Napoléon 


Rebour, Paris. - 7th June, 1878. 
2292. Improvep Water Heater, Samuel Siddaway and Thomas William 
Siddaway, West Bromwich, Staffordshire. 
2294. Pavine of Roapways, Adolph Neuberg, 
London.—A communic: ation from Philip Zadig 
2296. Workineo of Stipe VaLves for Steam Esoi 
and George Pinker, Southwark Brid 
2297. TrunK or Bopy Patrers, Edward ‘ 
London. A cormmunication from Philibert Dubois ur 
Boulevard St. Denis, Paris. 
293. Paper Boxes, Edward Thomas Hughes, Chancery-lane, London. 
3 Mo wrtimer Arthur and Richard Rosevelt 


5 uth uapton-buildings, 
a Fri ancisco, 
. eph 







Stannal i 





rice, Chancery-lane, 
1d Claude Fournier, 





A communication from Chi 
Colburn, 


















Derby, Conmnecticu 
2300. RecuLatiIne the Speep of “Mac HInery, Herbert John Haddan, 
Strand, London.—A communication from Victor Paul Dufilhot and 
ile Dupr it, Bordeaux, France. 
. Butron-noLe SEwine Macurye, Frederick Simmons, Webber-street, 
lackiriars-road, Surrey. 
2504. Comprnep Toois, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Frederick Vogel and Hugo Noot, 
Vienna. 





i. Hucurne and CLEANING Grain, Gustav Adolph Buchholz, Richmond, 

Surrey. 

2308. Opratnine, &c., VecreTABLe CuarcoaL, Wilhelm Hollmann, 

street, Soho, London. 

2310. PARALLEL, &c., Vices, 

2312. TRANSMITTING and REcEIVvING SIGNAts, &c., 
garden, London.—S8th June, 1878. 

2316. Steam Eneoryes, Friedrich Hermann Felix Engel, ae —A 
communication from Carl Hecht and Heinrich Krodger, Kiel, 





Greek- 


John Pattinson, Sheffield. 
James Rettie, Hatton- 





2318. Dovstrnc, &., Frerovs Yarys, James Horrocks, Manchester, 
Lancashire. 
2319. Botrs and Resets for Dressinc Meax, &c., Henry Beaufort Sears 


Liverpool.—A communication from Mortimer Cherbury Cogswell, New 
York, and William Henry Finn, Oswego, U.S. 

2320. Rau.way Wacoy, Henri Entz, Warcan-Illy, near Sedan, 
10th June, 1878. 

2322. Water, &c., Pipe Connection between Locomotive ENGtves and 
TENDERS or Cakriaces, Francis Holt, Alverston, near Derby. 

2324. Troven WaTER-cLoseTs, Benjamin Crocker Cross, Dewsbury, West 
Riding of Yorkshire. 

2326. Steam Encrnes, Adam Dobson, Belfas 

2 oe ENGINES, Andrew Paul and ‘john Haythorn, Dumbarton, 
N.B. 

Mawures, Daniel de Pass, Le adenhall-street, London. 

2332. Bakers’ Ovens, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Johann Peyer, New Waehring, near 
Vienna. 

2334. PLAITING Macutxes, Charles James Appleton, Boulevard Sebastopol, 

-aris.—llth June, 1878. 

. Drven Fasric for Parrr 

Stubbin's Vale, Lancashire. 

2888. Steer, &c., John Perry Downing, Tyne Steel Works, Redheugh, 

Durham. 

2340. Utriisarion of Inpta-rvsper, Charles Anthony Burghardt, 

Rowley, and Arthur Critchley Salomonson, Manchester. 

2042. CenTeirUGaL Fvour Stetina, &c., Macutxves, William Robert Lake, 

Southampton-buildings, London. A communication from Wilhelm 

Seck, Bockenheim, Germany. 

2344. Horw or WaHtstLe Apparatus, William Robert Lake, Southampton- 

buildings, London.—A communication from Noah Smith Woodward, 

Sherbrooke, Quebec, Canada, 


France.— 








Makino Macuines, James Porritt, 


Thomas 


2346. BLowens for SreaM Boiter Furnaces, Sydney Pitt, Sutton, Surrey. 
-A cor uniunication from the Steam Blower Company, Pine-strect, 

Ne ew York “ 
2348. Mixers’ Pre Ks, Henry Fisher, Thomas Twigger, and Edward Ross, 


Limited, No ttingham. —12th June, 1878. 


Clifton Colliery, 
Gas, Charles Venton Abel, Southampton-buildings, 


2350. COMBUSTIBLE 


London. -- A communication from Pavel Pavlovitch Timofeef, St. 
Petersburg. 
2351. Sirtine or Separatine, John Heury Johnson, Lincoln’s-inn-fields, 





un Henri Cabanes, Paris. 
of Mint Cages, &c., John Russ 


ondon.—A communication fri 
52. Preventine the FaLirsi 
Longdale, Lanarkshire, N.B. 
2354. Boors an‘l Saors, kdward Jolin Scott, Glasgow, 

Arr Pumps of Stream Enoines, Eustace Wigzel! and Joseph Pollit, 
Sowerby Bridge, Yorkshire. 
2358. CaRD Serrinc MAcHINEs, 

Huddersfield, Yorkshire. 
2360. Hotiine, &c., Harp CrRra.s, 


ell Reid, 





2356. 


Hdward Smith and William Hincheliffe, 


Henry Beaufort Sears, Liverpool, 


Lancashire. q 
2362. MountinG CarRp FILLETs on Cytinpers, William Walton, Denton, 
Lancashire.—13th June, 1878. 


2364. PREVENTING ACCIDENTS in Opentna Borties, Howard Busby Fox 
and William Henry Smith, York-buildings, Liverpool. 
2366. TaLLow Cups, &c., for Stream Enotnes, Charles Shaw, Leeds, York- 


shire. 

2367. FeL.ors and Tires of the Warersof Carriaces, &c., Thomas James 
Bell, Seaview-terrace, South Shields, Durham. 

2368. Ramtway CarriaGes, Henry Shaw, Aston, ucar Birmingham, War- 
wickshire. 

2370. Heatinc Lieuins, &., John Thomas Stammers, Borough Market, 
Surrey. 
2372. Larags, Alexander Melville Clark, Southampton-buildings, London. 

-A communication from: Fénélon Havequez- -Grare, Paris. 
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2876. Purirication of Coan Gas, Johti Haramond, Lewes, Susse 

2378. Rotary Hvevs, Henry Bell and John Cheshire, Birminghatn, 14th 
Jug, 1878. 

2380. On -CANS, Gerard Wenzeslaus von Nawrocki, 

+ alg communication from Otte Schatfs and Gustav 
Hano 

2384. pe Albert Aron, Rose-street, pesutoateest, London.—A com- 
munication from Adolphe Aron, Rue de Braque, F 

2388. RecuLatine the Sreep of Stram Exorves, William ‘Edward Newton, 
Chaneery-lane, London.—A communication from Gustave Denis, Paris. 

2390. Pavine Bricks, &c., Henry Baggeley, Kensington, Middlesex. 

2392. Carsoys, John Henry Johnson, [incoln’s-inn-fields, London.—A 
communication from Hip ppolyte Cuau, Paris. 

2394, ag Surers of Paper on Drawina Boarps, Dayid Wadding- 
ton, ton. 

2395. Th oes Steam Boiters, Henry Alexander Byng, Ipswich, 
Suffo! 

= TreLePuonrs, Thomas Alva Edison, Menlo-park, New Jersey.—15th 

June, 1878. 

2398. PRAMWAYS, Thomas Williamson and Alexander Younger, Hillside, 
Lanarkshire. 

2400. Pyrometer, Fernabd Adrien Jean Baptiste, bars et France. 

2404. Wixpine, &c., YARN or Tirk#ap, John Boyd, Shettleston, Lanark- 
shire, N R. 

2406, Curriinc Macuines, William Mellor, Sowerby Bridge, Yorkshire. 

2408. Torvepo Boats, William Robert Lake, Southamp‘on-buildings, 
London.—A communication from John Louis Lay, Paris.—17th June, 
1878. 

2607. Preservina Yeast, Henry Love, Rue Neuve Chaussée, Boulogne.— 
24th June, 1878. 

2525. Gas-MoTOR Enotnes, Matthew Piers Watt Boulton, Tew-park, 
Oxfordshire. 

2627. Tecernones, Carl Heinrich Siemens, Queen Anne's-gate, West- 
minster, London.—A communication from Dr. Werner Siemens, Berlin, 
Germany, 

2529. ENDLEss 
Bloomsbury, 
Westfield, U 

2551, CHILLED LRon 
Germany. — A 
Germany. 

2535. Carvin Enarnes, William Riley, Preston, Lancashire. 

2537. Securina the Doors of RatLway Carriages, Edward Charles 
Davies, Water-lane, Bradford, 

2539. Tyinc Up the Sieeves, &c., of CaiLpren’s Frocks, Walter William 
Tambs, Aston, Warwickshire, 

2541. Rottwne Up Paper, &c., Ernest Dangoise, Brussels, Belgium. 

2551. Weartne Aprare., William Clark, Chancery-lane, Loudon.—A com- 
munication from Israel Crane, New York.—25th June, 1878. 

2558. Urinisina the Hear of Furnaces, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Obadiah Marland, 
alte US. 

VewtivatTixe and Cooiinc Ramwway Carriaces, Edward Casper, 
Notes. -street, London. 

2567. BREAKING, ‘Sorrentna, Creusninc, and Bruising Jure, James 
McGlashan, Dundee, N.B. 

2559, Comtna Hoops of Iron, &c., Henry Stapleton Adshead, Sandbach, 
Cheshire. 

2565. CyLInpDeR Paper-MAKING MacntNes, Alfred Vincent Newton, Chan- 
cery-lane, London.—A hee oy page from Jonathan Hatch and 
George Hatch, South Windham, U.S. 

2569, Fastentncs for Secuntya the ENps of BALE Tres, William Robert 
lake, Southampton-buildings, London.—A communication from Samuel 
Hidden Gilman, Néw Orleans, U.S. 

ee Removine Eartru, Grave, Sanp, &c., William Howard, Birming- 
nam. 

2575. Water Merer, Carl Pieper, Dresden, Saxony.—A communication 
from Daniel Harrison Tebay, Magdeburg, Prussia.—26th June, 1878. 

2579. Tram and other Naruse, James Yates and Enoch Jagger, Kilnburst, 
Yorkshire. 

othe PreparaTION of BurraLo-Hipe, &c., Laces, Samuel Yarwood, Man- 
chester. 

2 aban Bricks, TiLes, &c., Francis Henry Stubbs, Leeds. 

Screw PRoPELLING Vesses, Léon Somjée, Brussels, Belgium. 

2587, SEPARATING WHat, &c., John Fyfe Stewart, London. —A communi- 
ta from the Barnard and Leas Manufacturing Company, Moline, 


retrasse, 
adenberg, 


Leip, 


Paper Vesseis, James Arthur Crane, Queen’s-square, 
London.—A communication from Robert Bruce Crane, 


Magdeburg, 
Gruson, Buckau, 


Turrets, Charles Max Sombart, 
communication from Hermann 





2580. Propucina ORNAMENTAL Destons 0 


Supers of Tix-PLate, John 
Alexander Lloyd and Alfred Lloyd, Li 


mehouse, London.—27th Jen, 


1878, 

2591. Grvine [Ripescest CoLovrine to Frowers, &e., John tinray, South- 
pime  o -buildings, Loudon. —A communication trom Francois Dupin 
and Jacques Dupin, B d de Paris. 





2593. REVOLVING SHUTTERS, Alfred Page, Leed 
595. Reapinc Macuines, George Aygars 
hamshire. 

2597. PorTABLE PERPENDICULAR PLANorortk, William Henry Percival, 
Harrow-road, Bayswater, London. 

2599. Screw Propet. ers, Heary James Jackson, Deptford, Kent. 

2601. Securtne Doors of Sares, &c., Samuel Chatwood, Cannon-strect, 
London.—28th June, 1878. 

2608. rie og! InDta-nuBBER Burreks as Sprixcs for Venicies, Henry 
Con: James-strect, Gulden-square, London.—A commumea- 
tion ean Alexander Engelhardt, St. Petersburg. 

2607. Sprvpies of SPINNING MacnINeRy, Amos 0) Thomas Marsh, 
ami John Clayton, Ashton-mder-Lyne, ‘and Abratiath Mills, Dukinheld, 
Cheshire. 

2609, pooeente Evoives, Matthew Piers Watt Boulton, Tew-park, 


Oxfords! 
or other Rores, Johu Howard Scott, 





wink Danes-hill, near Notting- 


2611. care , ne by Wire 
Frederick Whittaker Scott, and John Gilmour, Manchester. 

2613. Rotary Evarxe, Emmanuel Genty and Jules Deschamps, Rouen, 
Franee. 


2619. Lapies’ Dress-noLpers, Harry Schletter 
—20th June, 1878. 
2623, port, Cheahize, John Edward Dooley and William Minshall, Stock- 
ert Cc 
. Evastic Wepning for B saa SPRINGS, John Lawton Haddan, Strand, 
pA a -A from hoffer and Sons, Vienna, Austro- | 


+} 1 


and Thomas Hare, Bir- 





Daen 





: Lc 

2627. Buast Furnaces, Charles Denton 
ro sg on.—A communication from John Fr tery Prtebusg, Pennsyl-| 

van 1.8. 

a, SELF-ACTING Temrves for Looms, Thomas Blezard, Padiham, Lanca- | 
shire. 

2631, Priament Compounp, Oliver Sarony, Scarborough, Yorkshire, and 
John Robert Johnson, Red Lion-square, London.—l|st July, 1878. 

26: +" ane Cookinc Stoves, Augustin Fielding, Denbigh Half, Old Jewry, 

ion. 
2641. CoupLine and Uncovrirxe Rattway Ro.iinc Stock, Robert Bovey, 
ydon, Surrey. 

2645. Cenrrirveat Dryino Macurxes, John Stevenson, Barrow Collierios, 

near Barnsley, Yorkshire.—2nd July, 18 1878. 


for Six pate ll a the Deposit of 

Complete by aay 

2679. GRAIN-BINDERS, Otis Skinner Gages Up Ly OS London. 
r > Samer from Cyrus H. y Chicago, U.S.—4th 

> 8. 

2689. Running Trams, &., off and on to Caces or other Piatrorms of 
Hotsts used for Wixpina ( J0AL from Coat Mines, Henry Fisher, Not- 
tingham.—5th July, 1878, 

2696. RocK-DRILLING Macutne, Carl Pieper, Dresden, Saxony.—A com- 
munication from Jacob Faber, Barmen, —bth July, 1878. 

2738. BReecH-LOADING FIRE-aRMS, William Rose Kureka, and 
Horace Page Fletcher, San Francisco, U.S.—9th July, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

2455. yy oe ny Henry Ward, John Ward, and William 
Ward, » Leeds.—8th oa, * te 

2476. TRainrxa and Tsstino Doas, Falle Geary, Great Winchester-street- 
buildings, London,—9th Ful 'Y, 1875. 

2560, Manoracture of Meau and Frour from Wausan, &c., Thormas Muir, 
Glasgow.-—17th July, 1875. 

2599. SreaM and other ELasric a Enaines, Robert Wilson, Patricroft, 
near Manchester,—21s¢ July, 1 


2503. DiscHarGinc Gratn, &c., en VessELs, Clark Wickham Mills, Mont- 
clair, U.S.--12th July, 1875. 


2514. Steam Borters, Charles John Galloway and Charles Herbert Holt, 
Manchester.—13th July, 1875. 


2561. Foremna and S#Aprmvc Metars, John Paterson Smith and Peter 





Inventions 


Woodrow, Glasgow,—17th July, 1875. 
2881. Frxine Taper Tepes for OTLERS, Charles John Galloway and John 
Henry Beckwith, Manchestér.—16th July, 1875. 
2518. PNEUMATIC SIGNALLING Apparatus, Sir Samuel Canni Great 
Winchester-street-buildings, London, and Henty Francis Joel, Dalston, 


London.—13th July, 1875. 
2632. APPLYING Ser-AcrinG TemPies to Looms, John Hardaker, Leed.-- 
14th July, 1875. 
2551. Finuine and Oorxme Borris, Allan Macdonnell, Newry, Ielatid. 
~-16th July, 1875. 
2623. Wappine, &c., Jdhn Henry Johnéot, Lineoth’sint-fields, London: 
—23rd July, 1875. 


961. Lyvatip Covctizs, Lister Robinson, Ilkley, Yorkshire.—9th March, 
1878. 





! 
2639. Gas metean, George aulaainteh, antes: —24th July, 1875. 
2647, TREATMENT of SucaRr-caxt, John Wenry Johnson, 
fields, London.—26¢h July, 1875. 
2661. MEABURING the Quantity in a Rout of Cuorh, William Robert fake, 
Southampton-buildings, London.—27th July, 1875. { 
2534. Sroprer Mounts for Perrume Botries, Johann Maximilian Plessucr, i 
Golden-square, Londou.-—lith July, 1875. | 
2540. Heaps fo: Looms, William Randall Harris, Manchester.—15t) July, bt 


1875. } 
2788. Corriys, Julian Larkman, Chelsea, London, and John Diprose, | 
Kennington-park-road, London.—7th August, 1875. | 


Patents on which the Stamp Duty of £100 has been Paid. 


1833.. Dratnina EsparTo Fisre, John Torrance and Thomas Torrance, 
Bitton, Gloucester.—13th July, 1871- 

1830, Fexcinc, William Bayliss, Monmore-green, Wolverhampton.—-13¢h 
July, 1871. 

1825. “Lerten: Press Printina, William Edward Newton, Chancery-lane, 
London. —l2zth July, 1871, 

1828. Excravinc CyLixpers, James Edmondson, William Edmondson, 
and Frederick William Edmondson, Manchester,—1l2th July, 1871. 

1854. ABsoxpTION of Gases by Soitps, James Hargreaves, Appleton- 
within- Widnes, and Thomas Robinson, Widnes, Lancashire,—1lath July, 
1871. 

1865. Compixc Sirk and Corron, Isaac Smith, Banjatain Berth Henry 
Smith, and Christopher Bradley, Bradford. — ith July, 1871 

1844. Moutpinc Bent Pires, arte Sutcliffe and Wright Sutcliffe, 
Halifax, Yorkshire.—14th July, 1871 


Notices of Intention to Prowee with Patents. 


8406. Furnaces, James Thomas Sheld Wolve 

848, Pires for SmoKine Topacco, Adolphe Ts Watling-street, 
London,—A communication from Charles V rd. 

849. Ho_per or Tune for SMoKING Cicars, &c., Adolphe Oppenheimer, 
Watling-street, London.—A communication from MM. Jeantet-David. 
858. PROPELLING V ESSELS, Woodbine Cloete and William Patrick Church- 

ward, Clement’s-lane, London. 

863. OBTAINING ImrraTION MARBLE on Parser, Reinhart Lowén, Coleman- 
street, London. — A communication from ,George Grossheim.—2ad 
March, 1878. 

867. VentILATING Hats, Howard Busby Fo% Oxton, Cheshire. 

870. Streer Lames, Robert John Worrall, the rook, Lancashire. 

873. FLYERS, Thomas Unsworth, M: inchester. 

875. Rack PuLLeys, Thomas Dutson, Birmingham, Warwickshire.—4¢h 
Mareh, 1878. 

885. Drinuixa or Bortnc Horrs in Encep Toors, Reuben Clarke, Shef- 
field. 

888. GRINDING Sickies, &c., William Robert Lake, Southampton-build- 
ings, London.—A communication from William Sidney Ingraham. 

889. Looms, George Kirk, Huddersfield. 

892. WINDMILLS, William Morgan-Brown, Southampton-buildings, 
don.—A communication from the Indalecio Caso. 

896. CONCENTRATING SHOT, Charles William Lancaster, ~ yrs Bond-street, 
London.—Partly a comiunication from Robert Morri 

901. FILTeR Presses, Alexander Browne, Southampton-buildings, Lon- 
don.—A communication from George Bourdon 

903. Hyprautic Hose, Seth William Baker, Providence, U.S.—5th March, 
1878. 

906. ConvertTiING, &c., Paper PuorograpHs into Or. ParntTines upon 
waxes &c., Adolf Prager, Euston-square, London. 

. Firrers, Edmund Samuel Guan, City-ruad, London 
mt, Cuxasixa the Borroms of Suips, Ellis Cutlan, Guoush Hill, Middle- 





| 


Lon- 





g10, ei Jornts, Frederick Cardinal Payne, Lewisham, Kent.— A com- 
munication from Edward Payne. 

913. Srrercuinc Fett Hat Bopies, William Grimshaw, Hurst Brook, 
Lancashire. 

917. Burrer and Cuerse, Gerard Wenzeslaus von Nawrocki, Leipziger- 
strasse, Berlin.-- A communication from Mathilde Ziemann. — 6t/ | 
March, 1878. | 


924. PurutcaTioN of Water, Ernest Hopcraft, Brackley, Northampton- | 
shire. 

926. ATTACHING TIRES 
the-Maine, Germany.—A communication from Adam Brenzinger, 

927. Looms, John Aitkin Porter and Richard Thompson, Blackburn, 
Lancashire. 

931. M 






akixe Corref, &c., Exrracrs, Richard Powell, 

on. 

933. OpratninG, &c., Morrve, Power, Thomas Ninnes Paynter, Waterloo- | 
chambers, Birmingham.—Partly a communication from William Henry 
Clark.—Tth March, 1878. 

950. Breren-Loaprxe Fire-arMs, Lionel Gye, Saint James’-street, Lon- 
don.—8tk March, 1878. | 

954. PeNcHING, &e. j Suoes for Horses, George Miller, Whicklam, 
Durham. 


Regent’s-park, | 


| 
976. CLeats, Edwin Robert Wethered, Woolwich, Kent. 
979. VeLocipepes, Robert James Rae, Hanmzpstead, London.—1l1th March, 
1878. 
983. SELF-ACTING Mugs und Twingrs, David Dixon, Pudsey, Yorkshire.— 
12th March, 1878. 
1003. Syaps, &c., for Neck Cuasns, Frederick Mantle, Birmingham. 
1004, BREECH-LOADING Fire-arms, John Deeley, Birminghem, and James 
Simeon Edge, Yardley, Worcostershire. 
1. AppLyinc, Rai.way Brakes, &c., George Baker, Aldershot. 
0. BepsTgeaps, &c., John Carter, New Cavendish-street, London.—13th 
‘arch, 1878. 
101. FILTERING Apraratus, John Henry Johnson, Lincoln's-inn-fields, 
London.—A, nunication from Anthony Van 
1022. Roorinc, Thomas Robert Shelley, any Glommergpenhins | 
1023. Moutpinc Piares, John Whiteh Bi th March, 








1878, 

1041. Winpine, &c., THREAD, Peter Jepeete 6 -lane, London.— 
A communication from } B and Bonfet Linden- 
thal.—15th March, 1878. 

1055. INKSTAND, William Robert Lake, Southampton-buildings, London. 
+A communication from Friedrich William K jpor.—l6th March, 
1878. 

106}. Pexcnrye Two or more Hotes in Mtrar with Ose ApyvsTMeENt of 
the Work, Thomas Walmstey and John Thompson, Bolton-le-Moors, 
Lancashire,—18th March, 1873. 

1096. Stop Cocks, William Robert Lake, Southampton-buildings, London. 
—A communieation from Eugene Tourné.—19th Mareh, 1878. 

1136, SunpHare of Ammonia, William bi Wise, Chandos-chambers, 

el Lendon.—A commumeation from Dr. Hubert Grouven.—21st 


March, 1878. 
1148. SULPHOCYANIDES and FerrocyAnipes, William Edward Newton 





Vesyeptaeentd , London.—A communication from Joseph Tcherniac and 

ry Gung! 

1149, Bic¥cves, 5 deemed Simpson, Mansfield, Nottingham. 

1150. Bronzave, &c., 8uRFacEs, Louis Préaubert, Nantes, France.—2?rd 
Mareh, 1878. 


1169 Howpers for Mops, &¢., Harry Olrick, Great Saint Helen's, London. 

—<A communication from John O. Montignani.—23rd March, 1878. 
1187. APPLICATION | of Pneumatic Pressure, William Morgan- - Brown, 
lings, London.-—A communication from John Wesley 


Hyatt. 
M191. aCe 2 Cuatrs, Albert Janes, High Wycombe, Buckingham.— 
26¢ ‘arch, 1878. 
1205. Operatina Raitway Brakxs, Frederick Douglas Brown, South 
aga and Robert Woodley, Limehouse, London.—27th March, 


1219. Gas, Thomas Nesham Kirkham, Abingdon-street, London, and 
Samuel Chandler, Newington-causeway, Surrey.—28th March, 1878. 
1838. Cuarr-cuTters, Arthur Lowcock and John Barr, Shrewsbury. Ath 





Apru, 1878. 
1669. ComBustion of SMoKE, &c., Coote Edward Davis, Manchester, and 
Robert Charles Menzies, "Mussel arg, Edinburgh.— 25th April, 1878. 


feiss, St. Peter’s-square, Manchester, 

Adolf Frank.—29th Apru, 1878. 

1850. WATER Tare, Ge tet ny pronto wy Sheffield.—9th May, 1878. 

1937. Covertne Exectnic: TELEGRAPH Wrres, William Abbott, Queeti 
Victoria-street, London.—1lith May, 1878. 

218. Apvertistne Apparatus, E Reed, Great Winchester-street, 
Lendon.—A communication Edward Bostock and Louis Theodor 
Simun, New York. 

2121, Swiven Wincu, George Richard Holding, Beckenham, Kent.—28th 

1878, 


2245. Prorectine Canisters, &c., Charles Cheswright, City-road, London. 
Hf, ote ComBep Woot, &c., George Chalamel, Puteaux, Seine:—5th 
2260.. SMELTING or BLast Furnaces, William Ferrie, Lanark, N.B.—6th 
sae Heponils and Buckets, Thomas Bramhall Fishwiek, Bury, Lanea- 
we. He AcTING, &c., Sounp, Adam Cyrus Engert, Bromley-by-Bow, 


roe DEVELOPING fee in ‘ten 
A comm 


2291. MULTIPLYING Power, Alexander, Melville Clark, Chancery-lang, 
London.—A communication fiom Claude Joseph Napoléon Rehour, 
Paris. —7th June, 1878. 


2902. g }'MacniNe, Frederick Simmons, Webber-street, 
Blackfriars-road, London. 





Lipeolh's-iun- | - 


to Rattway WuHees, Frank Wirth, Frankfort-on- | , 


2309. Marnine LawN TeSs1s Cot'tits, &c, Rev. dubn Constable, Ciren- 

vebter. —bi) Suite, 1878. 

2318. DouBLina, &e., Frarous YARNS or THR»ADS, James Horrocks, Man- 
chester.—10th Jase, 1878. 

2331. MANUrscTOoRE of Br8ED 
vowing: Redheugh, Gateshead 
344. Horn and WuHIstLe ApParaty +, William Robert Lake, Southampton- 
eaiidings, London.—A communication from Noah Smith Woodward.— 
12th June, 1878. 

2404, WinprxG, &c., YARN or Tureab, John Boyd, Shettleston, 
June, 1878. 

2527. TELEPHONES, Carl Heinrich Siemens, Quecn Anne’s-gate, West- 
minster, London.—A communication from Dr. Werner Siemens. 

2529. Expiess Pargr Vessets, James Arthur Crane, Queen’s square, 
Bloomsbury, London.—A communication from Robert Bruce Crane.— 
25th June, 1878. 


our 


2573. REMOVING EartH, &c., William Howard, Birmingham. —26th Junc, 


and Rtrmemext of Inox, John Perry 


N.B.—17th 


1878, 
2581. Paktinsieas of BurraLo-uivr Laces, Samuel Yarwood, Manchester, 
27th June, 1578. 
2595. Appitions to Reapixg Macuines, George Agars Walker, Danes-hiil, 
near Retford, Nottinghai.-—238th June, 1873. 
2641, CourLine and Uncouplinc RAILWAY ROLLING Sroc k, Robert Bovey, 
Croydyn, Surrey: —2ad July, 1878. 
2689, RUNNIXG TR As, &c., Orr and on to Caces, Henry Fisher, Notting- 
ham.—5th July, 1878. 
2738. BREECH-LOADING FIRE-ARMS, William Rose Finch and Horace Page 
“Fletcher, California.—0th July, 1878. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing ot their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
13th July, 1878. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the office of 
Her Majesty's Cominissioners of Patents. 








200. Steam Borers; 8. Pitt.—Dated 16th Januery, 1878.4 comimunica- 
tion.}—{Complete.) 6d. 
This consists of a compound boiler, composed of a main section, having 
shell and water legs, and of supplementary sections extending above the 
water level in the larger section. 
277. Reve.vine Fire-arms, /. Merwin and M. 
Dated 220d January, 1873.—(Complete.) 6d. 

This consists, first, in the combination with a removable cylinder, 
having a suitable recess or groove for its reception, of a fixed collar or 
ring like extractor ; second, of a rigid recoil spring provided -with an 
annular extractor and a drop gate ior loading through the recoil shield on 
to the extractor. 

90. ENVELOPES OR WRAPPERS USED tN EXTRACTING OIL FROM SEED, 
T. Lapish aad G. Harrison.—Dated 25th September, 3T7.{Not proceeded 
with.) 2d. 

This consists in using wrappers constructéd of corrugated iron, brass, 
or other heat-conducting material, which wrappers are attached by screws 
orotherwise te the boxes of the hydrauiic press. The top plate has formed 
upon it a passage around tliree of its sides, and the plates or boxes are 
then connected with the boiler and to each other by a tube for the passage 
therethrough of steam, hot air, or hot water. 


W. 


and W. A. Hilbert.— 






4051. Steam STEERING APPARATUS, 
1877.—(Not proteeded with.) 2u. 
Arotary valve is Saad a for Supplying the steam tothe steering engines, 
which valve is provided with 4 cut-off disc, which works ee see 
rotary valve and ifs seat, and receives its mx tion from the crank shait 
the engine. 


Cha dhurn,—Dated 31st. October, 


4219. Apparatus ror MoyinG. anp Regunarina Expansion Vatves, M. 


A, Starke.—Dated With Nocémber, S77. Gd. 

For lifting the valves, the motion is communicated from the crank 
shaft by means of an excentric, which causes a disc to assume a rocking 

motion, Two lifting rings, which are indented on a part of their cir- 
eumference in a suitable manner, and which are connected with the disc 
by means of four bolts, alternately serve to lift the valves. For shutting 
the valves, the working valve moves, by means of a pin, an upright 
double-armed lever, and this latter produées an alternate motion of a 
= which moves horizontally in guides. The lever is connected to 

the rod by means of « universal joint, so that the rod is enabled td execute 
a rotary motion rouhd its axis, without being prevented from making its 
horizontal alternate motion: The rotation is effected by a governor, 
whose drawing rod is linked toa lever. Tho latter is made in one piece, 
with a brass bush containing a square hole for the guide of the rod ; this 
rod, moving to and fro in the bush, carries between two guides a "steel 
lever fastened upon it. The hemispheric: ul ends of the steel lever oscil- 
late in the middle between two steel horns, and will alternately meet 
with the latter once during every stroke of the engine piston, by which 
the eatches will be displaced from the lifting red tappets that have been 
supporting them, and in consequence of this the valve will be suddenly 
shut by means of a spring working upon it. 
4811. PRerartnc an» CARDING Woor, CoTron, 

—Dated li th November, WIT. bd. 

This consists in arranging the cylinders in two parallel rows, the doffers 
being lowest, and the mam cylinders, which are of smaller diameter, 
placed above; with angle betwixt each two doffers. 

4324. Stove Ornaments, T. Young.—Dated 19th November, 1877. 

This consists of screens made of papier mache, sheet brass, 
or other suitable material by blocking, pressing, moulding, 
most suitable in each case. 

4330. Manvuractvre or Nuts For SCREW-BOLTs, G. 
Horsfall.— Dated 19th Noveinber, U8T7. Sd. 

This relates to improvements on patent No. 2:82, dated oth October, 
rsiv. The bolts are formed in a similar manner, cither with square or 
hexagonal heads, but by preference in one set of heading dies ; and in 
place of the second heading die a punch of a diameter equal to the dia- 
meter of the hole to be formed in the nut is provided.. The bolt.is then 
submitted to a pair of grippers or laterally compressing dies, which will 
reduce that portion of the stem of the bolt, which is close to the head, 
to a diameter corresponding to that of the ‘punch, The punch is then 
caused to strike the centre of the head, and force out the metal opposed 
to it in the form of a coré, thereby converting the butt head into a nut 
blank. ‘The metal thus’ forced out forms a continuation of the rod 
under treatment, and is used in the manufacture of the next follow- 
ing nut. 

4354. Briank Cuegues, &c., R. B. Allardice.—Dated 20th Nove 
—{Not proceeded with.) 4d. 

This consists essentially in having the body oi the cheques or drafts 
divided, and printed with ruled columns or divisions for number of 
thousands, hundreds, tens, or units of pounds sterling or fractions 
thereof. 


er 4 DrawinG Apparatus, W. H. Barlow.—Dated 20th November, 


Sirz, &&, £. Wi 


Kinson. 


od. 
earthenware, 
or casting, as 


Greenwood und W. 


nber, 1877. 


1877. 


ar consists of a heldcr, in which the pencil or pen is firmly fixed, 
and from which proceed one or more projections or supports, w hich touch 
the paper or surface to be drawn upon so as to prevent the pencil or pen 
from being pressed beyond certain limits, 
4861. Construction oF SAILING A 

21st Novewber, 1877. ; 6d. 

The keel is made of irom or other suitable matérial, and separate from 
the ship, and at each end of the keel are constructed bearings which 
correspond and fit on to gimbles or studs upon the ship or other vessel. 


ND OTHER VWssELS; | C. Dress!ér.—Dated 
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THE ENGINE ER. 


JuLy 19, 1878. 








By thus hanging the keel, the motion of the vessel is rendered indepen- 
deat of that of the keel, so far as affects its rolling. 
4364. Macurvery ror Scourinc anp Po.isHInc Goer, W. R. Lake.— 
—Dated 2ist November, 1877.—{A communication.) 6d. 
me. tS. td in combination with a conical brush, an external 
CEST gh 
fower weg eet or © met ndly, the com on 
art prt a ring or disc, to which the brush staves are secured, a 
having a screw thereon working within the screw hub of the dise 
a set screws that hold the brush to the shaft. 
bs oi PARALLEL wry W. Riley—Dated Qlst November, 1877. 6d. 
of a scrolled cam secured to the vice 
me . which th a ‘a block and ratchet, and secures the ma‘ 
between the jaws of the vice. 
4377. Apparatus ror Dversc YARN oR Tareap, 7. P. Miller.—Dated 
2ist November, 1877. 6d. 

This com a reel which revolves in a trough. The reel consists of 
a shaft carried in bearings at the ends of the trough, and having em | 
gearing st one end. Two or more centres are fixed on the reel shaft 
carry arms, which are at right — ies to the shaft, and have longitudinal 
bars fixed to their outer ends. en placing the yarn or thread on the 
reel, the end of the chain is made fast to one of the bars at one end of 
the reel ; and whilst the reel is being turned, a guide, through which the 

read passes, is made to travel back wards and forwards along the reel, 
so as to lay the yarn or thread in spiral or helical coils on the reel. 

4384. Frxinc ree Tires or Rartway Wueets, H. Conradi.—Dated 22nd 
November, 1877.—{A cowmunication.) bd. 
tire is intern: ly turned and is provided with a groove placed on 
the skew. The inner circle upon which the tire is drawn, by being heated 
beforehand, is turned accordingly, dovetailed in such a manner that on one 
side (the leit) the dovetail of the tire takes that of the inner circle, while 
on er side (the right) this fastening is obtained by means of an 
inserted contend wedge ring. This is made smaller, so that its aes 
diameter corresponds to that of the groove in the tire, and it is cut 
through before it is inserted into the groove. 
4395. Arraratvs ror Bronzinc, Powperine, &c., 
22nd November, 1877.—(A communication. 

The sheets are caught between the fingers of a gri 
and closed by a cam, and a finger is also provided for pushing off the 
sheets. Over two or more sets of rollers arranged round a portion of the 
circumference of the cylinder, and at a suitable distance therefrom, 
respectively bands of india-rubber covered with chamois leather, which 
are cleaned by rotating brushes. The bronze powder is contained in a 
box or sieve having a reciprocating motion imparted to it by means of 
cams. 

«00. Wasnrnc Stanp, &c., W. J. Hinde.—Dated 22nd November, 1877. 


is condita tna washing chen so arranged as to be easily closed up 
from sight, the covering apparatus being trays or useful receptacles for 
the articles usually found on dressing tables needed for the toilet. This 
cover is mounted so that it shall slide sideways without disturbing the 
arrangement of the articles upon it, or rotate or swing round from a 
hinge or pivot at one corner, when it it is desired to use the washing 
apparatus. 
4400. Urmisinc otp DovsLE-HEapED or F.ance-Botromep Rajts, 
F. R. Wheeldon and B. Ford.—Dated 22nd November, 1877. 6d. 
This consists in removing at a single operation a portion of the centre 





J. H. Johnson.- -Dated 


per, which are opened 


web of the whilst they are in a cold state. When the rail is so 
— into convenient lengths the centre portion or ions may be 
ng or cross piling. ya 


The Rigg) mona are cut out by preference 
pet ating te rough, or between a suitable die or 


roy Arvanavus ror REGULATING THE Dampers oF Steam Boicers, J. 
and S. Robinson.—Dated 2ird November, 1877. 

A vertical cylinder or outer tank is constructed with its upper end open 
to hold water, so as to form a lute or fiexible joint in a cylinder or tank. 
A similar cylinder or tank is inserted having its upper end closed. this is 
made to rise and fall by means of a valve and jet of steam, which is 
caused to pass through the liquid by means of a small tube. The damper 
and tank are nearly beleeedl, and are connected by means of a small 
chain or other contrivance. Steam is admitted to raise the inner tank . 
cylinder. When the steam is cut off it is brought down again by 
vacuum formed in the inner tank and by the atmosphere on the any o 
outer sides. 

4412. Exsecrric Lamps, F. H. Ziffer.—Dated 23rd November, 1877. 8d. 

The carbons are made to a’ h each other by means of bevel or spur 
wheels, which are cummashed eatin a screw which works the carbon down 
or up as it is 
—s.. SIGNALLING IX Rartway Tratixs, H. Morris.—Dated 23rd November, 

6d. 


On the roof or side of the carriage is supported a rod connected to 
a a by a cord, wire, or chain passing over a guide pulley; 
m pulling this cord, wire, or chain, the rod is t,t endwise and 
onus a vertical bolt placed at the end of the carriage ; bolt releases 
attached to a short chain connected to a weight ned t to the end of 


aring 
a lever. As soon as the bolt is withdrawn, the weight drops by its own 
gravity and strikes against a box contai one or — de 


Seah due Woven tech a sige ome a Tight angi yy + 5 
ws arm at t angles to the e 
signal being fixed to the axle of the weighted lever. 
4418. TeLepHony anp TELEPHONIC APPARATUS, &e., T. Wiesendanger — 
Dated 23rd November, i ees with.) 6d. 
fi , first, a transmitter which con- 


The transmitter is composed of a beeen ay a tympanum, and a contact 

breaker attached to or worked by the tympanum. 

4420. CaRBURETTING AND Fpeeees Coat Gas, J. F. G. Kromschroder.— 
Dated 23rd November, 1877. 6d. 


oth 

vetting fluid from a reservoir situated above euch ¢ et chamber 
by wh of a bird-f traversing 

the circuituous channel lof the carietting chanber i led into a 
flexible storing chamber, the cover of which is weighted y 
of eS Se pressure required to cause the gas sont the car- 
buretting intimately combined. The gas after being 
cartametted Gt pez id purified is led from t! flexible chamber to to the burners 
by a pipe opening into the lower part of the chamber in which such 
flexible chamber works. 
4423. Conrro.itnc anp RecuLaTING THE SUPPLY OF WaTER AND PRe- 

VENTING Waste, J. Gordon.—Dated 24th November, 1877. 

This relates to improvements applied in = with a float valve or 
ball cock. The float is made to act by raising or a cup or cup- 
like vessel, the arrangements being such that ame. a limited supply of 
water is obtained at each action. 

4424. Sare Keerrnc anp TRANsIT oF HORSES AND OTHER ANIMALS BY 
Sea, &c., J. H. Small.—Dated 24th November, 1877. 6d. 

This consists in making the usual separate fixed boxes or stalls, 
each movable, as children’s hanging cradles or sailors’ hammocks, b: 
bow lines swinging on a strong rod or bar jointed or secured longi 
tudinally to the beams of the deck above, or on standards projecting up 
from the deck below, over and across the middle of the rows oa boxes or 











4426. FURNACES AND Borters, W. Lawrence.—Dated 24th November, 1877. 


This consists in constructing the fire-bar portion of furnaces of or with 
—_ or plates, trough or troughs, perforated cylinder or cylinders, 
ith fire-bars arranged on either or both sides of the trough, and in con- 
verting existing fire-bar parts of furnaces by blocking or covering up the 
interstices between some of their fire-bars by means of plates or pieces of 
metal, and thus forming the trough. 
4431. Joists ror Jacks AND JACKHOOKS EMPLOYED IN Weavine, &. 0. 
Taylor.— Dated 24th November, 1877. 6d. 
onan the parts to be connected is formed with a projecting stud, and 
ion or over! portion or part head to this stud, or two or 
yee onde other part to be connected is formed with a 
hole — it, di to the d ter of the stud of 
the other, and this hole at its outer surface to admit of the 
working ‘round cao. ‘a thin the thickness of the metal of 
= having such hole in it, of the overhanging ion of the stud. This 
le is also cut through ‘at one part of its diameter to admit of the 
passage of the overhanging portion of the stud, so that when the part 
with the stud has been passed through the hole in the other part, in 


rhanging portion the correspo. 
cutting away in the hole to the other part to be connected, and one 
is turned partly round upon the other, both parts will be held secu y- 
4435. Evecrricat Apraratus For Licutine, &., S. A. Varley.—Dated 
The p wowed pe using electrici 
e principle cai ity and magnetism d 
by the expenditure of mechanical force to act and re-act on ee 
in the machine itself in such a way as to ankere ts greatly increased 
amount of these forces. 





4436. Insecrors anp Esectors, E. G. Sheward and J. Gresham.—Dated 

26th November, 1877. 6d. 
This consists of a body or casing, which has a branch or connection for 
overflow, and another to take away the com 


the water, another for 





kN EE as Oe DE EES. 4 
passages forming the combining an: cones are ‘ormed 
SPS FOS ee Oe Oe Seen @ steam nozzle may be 


screwed in. 
4439. Ansustastx Cuarrs, Lounces AND Beps, &c., W. M. Green and 
=i a —Dated 26th November, 1877. 6d. 


+, yy 


wherein a chain brake is teaeenonne by a system of vacuum cylinders, pi; 





and connecting the 





parts, y the 
—— - relative position of the back and seat may be effected by 
spreading out or drawing in the legs, which are crossed and connected by 
a bar or pivot, and by suspending the seat frame on centres at a higher 
point of elevation than the joints of the legs, and fo rack tecth on 
the under side of the seat, by means of which the seat may be adjusted 
and fixed as required. 


and automatic pparatus combined, so as to render the a 

of such chain aos ep automatic. 

44983. Corn Sit0s, cP Pieper.—Dated 29th November, 1877.—(A communica- 
gdiistaidestinn and circular in , 80 that they form 
ylind of any suitable eter and height. y —- of the 
ylinders has shape of an inverted cone with Bs ning in the 


centre for drawing off the corn, yw this cone is by ergs formed 


in the masonry work tituti oft oath 
4409. Heatinc FURNACES USED IN THE minseothalle or IRON AND 


— D. Campbell and J. Summerhill.—Dated 29th November, 1877. 








AG une Sawine Macuiyery, G. Knowling.—Dated 26th N ber, 
1877. . 

This consists in constructing band sawing machinery in such a fashion 
that when the saw is canted the bed shall travel in a horizontal ition, 
and thereby avoid the strain on the saw, and shifting the timber from 
its place on the table. Also in ans the tension of the band saw by 
means of a pivotted arm or bracket carrying the upper = actuated 
by a screw bedded on a spring support placed on a fixed rest. 

4450. Crose-rittixc Doors, Wixpows, &c., 4. V. Newton.—Dated 26th 
November, 1877.—{4 communication.) 6d. 

When applied to lattice windows, for example, the frame of the window 
is made with a face projection, which enters the ee that is required 
to be closed, and fits closely against the ed of that opening. The 
window frame is grooved or recessed all then yal projection to receive 
an elastic packing, and the face of the fixed frame, against which the 
window is to close, is intended to receive the pressure of the elastic 
packing when the window is cl 
4451. Cicars anp CiGARETTEs, W. ‘L Wise.—Dated 26th November, 1877. 

—{A communication.) 6d. 

In order to render the tobacco leaf used as a wrapper flat and smooth, 
it is moistened (the centre rib being first taken out), oe to 
ressure in any suitable press, either one or several at a e, an 
is then ready to be rolled round the tobacco forming the body of the 
cigar. The body is formed by placing the tobacco in the bight of an end- 
less belt passing over two rollers, one carried in pivotted or hinged sup- 
eos and the other in rigid supports, the slack of this belt being regu- 

~ Bh adjustable or gauge rod or spindle. These rollers close u 
the big t of the belt, and being rotated, form the cigar or cigarette. The 
same mechanism also serves to envelope the body of the cigar with the 
wrapper, or to cover the cigarette with the ordinary paper outside. 
4452. Licntinc Apparatus, W. L. Wise.—Dated 26th November, 1877.— 

—{A communication.) 6d. 
This consists in protecting the spongy platinum from the at 


This ists in erecting a hopper for containing the small coal or 
other fuel over the entrance to the furnace at the top ot the inclined bars, 
close to the arched or other roof of the furnace, fitted with a sliding door 
4 eng 0 —_ my a entrance to the furnace below the fuel, 
either actua' y w or screw to re te the su) 1 
feeding in the fuel as required. gearing aie ory « 
“00. Exectric Pies, G. A. a —Dated 29th November, 1877. 6d. 

in the n of a = copper wire or band sur- 
im... a bar or plate of zinc ‘enclosed rous envelope, the wire 
being continued up in a wire or bar with insulated covering all arranged 
in a stoppered vase or tube containing sulphate of copper. 
4507. Ventivatine Hats, &., L. F. Marsh.— Dated 20th November, 1877. 


This consists in forming slits at the junction of the body and brim of 
the forehead part, and in fitting flat tubes within the hat or cap, with the 
lower mouths of the tubes projecting, or flush with the body as to leave 
clear and free apertures under the silk or other band. The ewer ends of 
the flat tubes are curved, and the upper parts are secured and lie close to 
the body up to about level with the top of the leather or canvas round, 
for the free passage of air into the interior of the hat or cap, from which 
the heated air may escape from the crown in the usual way. 

4510. Apparatus AND MACHINERY USED IN Brewina, &c., A. B. Walker. 
—Dated 20th November, 1877. 1s. 

This relates to improvements upon the known as Burton 
unions. The body of the vessel is constru as a plain cylinder, open 
at top, with outlet at the bottom. One or more of these vessels is placed 
on a platform, and over them is placed a long trough or a series of 
troughs or covers. These troughs or covers are fitted with pipes and 
suitable regulators, and also pipes ee the Coane down into the lower vessels 
for the purpose of te thereof. 

4513. ArcuirecrurAL AND ENGINEERING CONSTRUCTIONS AND MATERIALS, 
&e., T. Hyatt.—Dated v me November, 1877. 6d. 











by a cap or cover connected with and operated by the Sareea of the 

lever or handle of the cock or valve, which controls the issue of the 

hydrogen gas. 

44538. Cieaninc Tix ok Terne Puates, &c., R. Taylor.—Dated 26th 
November, 1877. 6d. 

Two slabs or plates of wood, or iron, or ‘other suitable material, rest 
one on the other in a horizontal position, and to one or both an inter- 
mittent or continuous reciprocatory motion is im , 80 as to create a 
rubbing action between their inner surfaces. This motion is imparted by 
crank, excentric, or other mechanical appliance. The inner surface of 
the slabs is lined with sheepskin or india-rubber. 

4454. Compivep Tap anv Faucet, P. 8. Justice.—Dated 27th November, 
1877.—{A communication.) 6d. 

This consists of a hoilow screw tap, provided on its inner end with a 
hollow tapering tube, in which is ged a comparatively tapering 
plug, closed at the outer end and provided with a series of holes or 

ings, these holes serving as a screw and occupying a space in the 
p ug corresponding with an opening in the tapering tube, so that as the 
oles in the plug are brought to the opening of the tube the liquid in the 
barrel will pass out to the faucet. 
4456. Ovens, J. end R. A. Tomlinson.—Datel 27th November, 1877.—(Not 
proceeded with.) 2d. 

This consists of « tiled or other floor and of an arched roof as usual ; 
the furnace is a under the door of the oven, and it is also provided 
with an arched roof. The heated fo of combustion are conveyed 
through flues placed at each side of the furnace to the inside of the ae 
and in order to,promote the combustion of the smoke, heated air is con- 
veyed through a flue behind the bridge. 

4458. Locks orn FasTentnos ror CARRIAGE AND OTHER Doors, &c., 
M. Lowenstein.— Dated 27th November, 1877. 6d. 

The axis of the lock or fastening, to the outer end of which the handle 
is attached, is square in cross section in that’ part which panaen through 
the case of the lock. Within the lock case two near straight and 
— flat springs are fixed, between which springs Bp axis passes. 

ese springs press on opposite flat sides of the axis and bend to prevent 
its rotation. By the action of the hand upon the handle the axis may be 
4461. Sapp.es, G. W. 

communication.) 8d. 
consists in construc 


von Navwrocki.—Dated 27th November, 1877.—(A 


saddles with a pliable framework of 
leather or other yielding ma’ in lieu of the stiff metal or wooden 
frames now in use. The fore fork is constructed of two metal cranks 
covered with wood and linen cloth. 
SS, Pemreaten Macurves, L. Simon. “Ty 27th November, 
1877.—(A communication.)—{Not proceeded with. 
This relates to an arrangement for Poe a number of magnetic 
fields, across which a conductor electricity is moved, whereby 
lectricity is g d in the said conductor; also in the employment of 
an iron of gpecial construction in the revol armature. The 
latter is ee ee Ss which are magneti- 
cally insulated from each other, which serves to save power and _ 
over- neal the ring du working, because in these sing! 
f but little volume the pole cenaion, or with less Scetanes 
the ae magnetism is more easily destroyed than in a solid iron 





4467. Movtpinos ror Picrcre Frames, &c., A. C. Engent.—Dated 27th 
November, 1877. 6d. 

This consists in the production of fluted mouldings suitable for pictus 
frames by means of a rotating tool applied with moisture upon the com- 
position which torms the face of the moulding, in such a manner as to 
rub away the composition at the places where the flutes are to be formed. 
oa70. ee Stoves, F. Eggar. —Dated 27th gang 1877. &d. 

consists in arranging cooking stoves wi a plate exten 
over the fireplace, and in oy thereof, and in a combination with su 
hot plate, baking.” ae and ag 4%, over, bet , and 
around which the h gases of bustion are conducted 
4471. Horsesnogs, H. Geering.—Dated 27th November, 1877. 6d. 

The shoe is made of any shape by forgings, preferably with the afd. of 
dies, but insteaa of giving the shoe its full thickness, that 
thickness is reduced at the toe or front part part towomething like one-half by 
means of a rebate, which will be the whole breadth of the shoe and some 
3in. Shey foc mf ta In this rebate is fitted a front toe plate, 
which when in ml be flush, Mee — 4 with the under or wear- 
ing face of the This tion by the ordinary 
horseshoe nails, which are bt “through wg et made in the front plate 
and coinciding ‘with holes made in the s oe ; and to prevent its wearing 
loose it is provided with shoulders which will bear against the inner edge 
of the shoe. 
bg og Surrts, A. Sionnell.—Dated 27th November, 1877. 6d. 

This consists in forming on the shirt sleeve a reversible cuff. The 
attached cuff is made on one side the counterpart of the face of a 
detached reversible cuff, and on the other side the cuff is so formed that 
at the middle of its width it will awe two lips of linen of such « 
depth as will go to form a wristb the opposite sides of which 
the end of the sleeve is inserted. 

4476. Broapcast Sowers, W. M. Murray.—Dated 28th November, 
1877.{A communication.) 6d. 

The distributing wheel is composed of a flat metallic disc having curved 
radial ribs or partition, which incline from the surface of the disc back- 
wardly so as to form an obtuse angle on the front side. The disc is slotted 
or cut just back of each of the ribs, and the metal of the disc struck up 
to form an incline or lift, the edge "of which meets the back of the rib. 
The hopper is formed with a removable or rotary neck, which serves as a 
nozzle or delivery end. 

—_ Baran, J. Schwander and J. Herrburger.—Dated 28th Novem- 

The hammer butt or nut, to which is adaj the axis on which the 
hammer oscillates, and which until now at this point, is con- 
tinued or extended on the other side, and its extremity comes in contact 
with the piece called the check. The — is also frre with a 
small return angle or end in connection with the regulating pin or screw, 
placed in a support on the right and in front. 
ar Sarety Prins, P. Miles.—Dated 28th November, 1877.—(Complete.) 


Tis consists" in a shield pin made with a sheet metal guard hook 
introduced inside of the coil of wire at the end, so that the wire itself 
forms a neat surrounding for the guard and the hook is provided 
with a convex pru: — —, which the point of the hook 











, 80 

that the edges of etal cannot injure the clothing or e fingers 

Tissae omaavenn ’ 

4490. = H. Johnson. —Dated 28th Noveuber,1877.—(A communica- 
tion. 


This consists in the combination of parts constituting brake apparatus 





This ists in making floors and roofs of fire- proof materials, such as 
slag, bricks, and rocks that are fireproof, such as Rowley rag ‘rock, by 
reducing such mate first to a very fine powder, and then combining 
them by means of soluble glass, using such mixture as a concrete for 
imbedding and surrounding the ironwork of the structure, and also in 
some cases as the compressive portion in combination with tie-metal. 
4517. Poraro Dicorrs, L. A. Aspnwall.— Dated th November, 1877. 6d. 

This relates to improvements on patent No. 4288, dated 6th November, 
1876. The spade or plough is supported underneath and near the point, 
and it is formed with an inclination towards the open side of the machine, 
that is the side opposite to the separator be: , for the purpose of 
delivering or turning over the earth, potatoes, and tops towards the open 
side, thereby enabling the implement, to dig the potatoes and clear one 
ridge, without interfering with the one last dug and cleared, and also 
generally to assist or improve the operation of separating the potatoes 
and prevent clogging. The free end of the separator is formed with 
fingers, preferably curved and crossing each other. 

4548. Peramuucators, Baru Cuairs, &c., W. H. Dunkley.—Dated lat 
December, 1877. Gd. 

This consists in attaching the shafts of the peramulator to a ring (or 
forming them in one piece therewith), such ring twining in an annular groove 
formed beneath the body of the carriage, so that the shafts and handles 
can be reversed from back to front, and back again, and fixed in either 
position by spring catches or otherwise. 

45651. Macretic Compasses, A. C. Froser.—Dated Ist December, 1877. - 
(Not proceeded with.) 2d. 

The compass bow! or casing is made of black hard rubber moulded into 
shape with a bulb in the centre of the bottom piece, into which the point 
or centre stem is embedded ; on this is mounted a card of printed paper 
(tinted) porte aoe upon an aluminium disc or plate, whose outer edge 
projects — the edge of the opeeer to take the pressure of the So 

te (shaped the card has to be temporaril 
or the leg te be taken, » up rim is formed around ne goon top p Ane of 
the casing, in or on to which is cemented or screwed a lid or top, this 
having a V-shaped aperture in it, and provided with a glass rough 
which the reading can be taken, and across which the shadow of the hair 
line from the sun's light can be seen very distinctly. 
4566. Boors anp 8noxs, H. A. Dufren¢.—Dated 8rd December, 1877.—(A 
communication.}—( Not proceeded with.) 2. 

This consists in pinstng ploons or sheets of india-rubber in the interior 
of the soles of boots and shoes for rendering the soles more elastic. 
4569. Rairway Carriace Covupiinos, 2. H. Marten. — Dated Srd 

December, 1877. (Not proceeded with.) 2d. 

This consists in constructing couplings in such a manner as to enable 
two carriages to be securely coupled together automatically by 
them intocenract, buffer to buffer. A hook is used of suitable shape 
with a straight shank pivotted on a socket at the buffer beam in such a 
manner as to be capable of movement in a horizontal plane only. 

45783. Lixine, Coverine, or Facine ae &ec., H. Pitzler.— Dated 
3rd December, 1877. - (Not 

The cloth or paper to which the pte te toe spied, when used in 
the form of continuous bands or sheets, is coiled on shafts or spindles 

into reels or rolls or cylinders supported in —— bearings in close 
proximity to pasting rolls or ary > Gay rs meni bearings within a 
bey or tray containing the pasting rolls rotate and gather 

woting ell to apply it to tho nan sy or “rs y- as the same passes over the 
pas' 
ve Musica Instruments, B. P. Needham.—Dated 8rd December, 1877- 





mie consists in an we by which a perforated sheet or belt of 
paper or other suitable material is passed rp under, or between the air 
passages, and thus admits air to the desired reed or reeds at the desired 
time, and for the desired length of time. 
4576. Seon FILes AND OTHER Too.s, A. V. Newton.—Dated 3r 


December, 1 
Benet ay . the application of a*blast of sand or other cutting 
— (directed at a suitable angle) to the sharpening of files and other 
tools. 


. TREATING GraIn AND Gratn Propucer, J. A. A. Buchholz.—Date 
3rd December, 1877.—{Not led with.) 2d. 

Two of rollers are p! in a stout iron frame in a row hori 
zontally, the two outer tings. Tet g in fixed bearings, and the tw 
inner in ‘the adjustable beari: e two inner pairs are placed on alow 
level than the two outer, so a-ohen ressed vertically apg th 
meet the two outer rollers, the points of contact falling within a vertic 
line, which would cut through the rollers not tangent to them. 

4578. Torrepogs, C. A. McBvoy.—Dated 3rd December, 1877.—(Not p 
ceeded with.) 2d. 

The firing mechanism is constructed in such a manner tkat it c 
either be used as an electrical or mechanical fuse. When a fuse or firing 
mechanism, such as described in the specification of patent No. 2786, in 
the year Ne is used, or wherever the release of a hammer is effected by 
a rod or being raised, or allowed to rise by the movement or canting 
of a weight, to the wire or rod is secured by an insulating connection a 
disc or plate of metal, and above the disc and at a short distance from it 
are placed terminals trom two insulated wires, so that whenever the rod 
or wire is raised the metal disc or plate carried by it is brought against 
the two terminals and forms an electrical connection between them. 
4579. Wrovont Inon anv Steet Steerers, J. C. Bunten and J. Livesey. 

—Dated 4th December, 1877.—(Not proceeded with.) 2d. 
late of wrought iron or steel is subjected to pressure or blows in a 
asiiivan as to raise up a portion as a swell or protuberance, part of 
which is cupenated from the wate by a cut, and raised sufficiently above 
general surface of the plate to form a clip, under which is inserted the 
oles a one of the flanges of the rail. 
. MANUFACTURE OF Sopa AND Porasn, &c., M. K. G. Lueber.—Dated 
4th December, 1877.—( Not proceeded with.) od. 

This consists in the conversion of the sodium and potassium chloride 
into sodium and potassium carbonate pate eee by means of alumina, 
sulphuric acid, and superheated steam 
4582. Formixc Movuipinos on Sroms, J. Halley.—Dated 4th December 

1877.—(Not proceeded with.) 

Rubber or friction pose are provided, having rubbing surfaces of the 





reverse contour of The stone on 
which doe mean 3: to be formed is first roughly dressed, chiselled, 
bour or machines for roughly dressing 


or blocked out either by hand labou 
stone, 


4584. Macuivery ror Maxine Socxertep Pipes, 2. C. Robinson.—Do 
4th =e a ac yey with.) 2d. 
of the socket part of 


This removal 
the po from the mould-or disc which ite formed, A resilient 


die for moulding the ket is used. The 
shoulder of the die is formed whatnot ts bolid fia thd rubber, havin 
behind it cushions or backing of the same material. 











JULY 19, 1878. 


THE ENGINEER. 


51 








4595. Taitors’ Lrons, J. Platt.—Dated 4th December, 1877.—{ Not proceeded 
with.) 2d. 

This consists of a wrought iron handle attached toa plate of wrought 
iron, corresponding in width to the surface of theiron. It is attached 
to and detached from the iron by means of a wedge fastening into a 
movable groove. 


4597. Looms, F. L. Jones.—Dated 4th December, 1877.—(Not proceeded with.) 
2d, 


This consists in timing the take-up motion of the cloth rollers by 
means of a cam acting upon a lever connected with the finger rod during 
the weaving of the heading, and employing additional cams or tappets 
for working the treadles and extra treadles. 


4598. Looms, EB. Smith.aad W. Rothwell.—Dated 4th December, 1877.— 
(Not proceeded with.) 2d. . 
The wires are constructed of two parts, one a hook and notch piece, 
being capable of being moved upon a fulcrum oo or hinge so as to admit 
of its hook or notch being by the “pegs” brought into position for 

engaging with the knives when required. 


4599. Looms, R. Greenwood and W. Hayhurst.—Dated 4th December, 1877. 
—{Not proceeded with.) 2d. ‘ 

This consists in employing a tappet or tappets, by preference on the axis 
of the emery roller. The tappets operate finger catches, which engage 
with and prevent backlash of the teeth of a slide rack. The tappet or 
tappets at each revolution move the slide rack, the latter in turn 
pr tend a set piece, and certain levers connected with the weft fork, and 
the loom is stopped. 

4600. Propvucine Drarts or Desions ror Lace, &c., W. Richardson and 
J. Slack.—Dated 5th December, 1877. 6d. 

This consists, first, of a pair of frames, the sides of which are capable 
of adjustment at any angle; the vertical sides of one frame carry the 
ends of wires or threads capable of being placed at the same or at various 
distances apart ; these wires or threads by means of the rocking sides of 
the frame may be kept in a horizontal position or they may be placed at 
any angle uired; the horizontal sides of the other frame carry the ends 
of wires or threads capable of adjustment to the same, or at various dis- 
tances vertically. Secondly, in the employment of the apparatus, 
chemicals, and methods used by photographers to obtain reduced or 
enlarged copies of desigus. Thirdly, in the employment of one or more 
series of stencil eg capable of producing the draft required to repre- 
sent a portion of the net, mesh, ground, or ornament of the required 
point, gauge, number, pillar, weft, wale, or course. 


4601. Hair Coss, J. 7. B. Bennett. —Dated 5th December, 1877.4 Not pro- 


ceeded with.) 2d. 

This consists in the construction of the teeth, which are by preference 
made of wire, either oval or round in shape. This wire is cut-off in 
suitable lengths and pointed at one end ; the teeth are attached to the 
ridge or back of the comb in any suitable manner. 

4602. Dovsiinc axp Winpinc Yarns, J. Walker.—Dated 5th December, 
1877.—{ Not proceeded with.) 2d. 

To the saddle rail is secured the bearings for the top rollers ; these bear- 
ings are of such a form that they prevent the top rollers from dropping 
in front of the bottom roller, but upon a thread breaking allow the top 
roller to slide down into the space between the saddle rail and stud rail; 
to the saddle rail for each top roller is hinged a balance and weighted 
fork, the front ends of which are turned upwards and bear against the 
axles of the top roller, thereby keeping the roller bearing upon the 
bottom roller. 

4604. Rorary Sream Enotes, VD. F. Underwood.—Dated 5th December, 
1877.—( Not proceeded with.) 2. 

A circular ring-shaped chamber is employed, which also forms part of 
or is bolted toa suitable foundation ; the chamber is provided with inlet 
and outlet ports and a sliding valve or valves, each moved from the centre 
outwards by a cam or cams carried by a central shaft revolving in suit- 
able bearings. Upon this shaft is kcyeda plate, the periphery of which 
slides steam-tight in a slit round the whole of the inner circumference of 
the circular chamber. The plate also carries one or more pistons which 
traverse the circular chamber. 

4605. Casket, FE. MacEwan.—Dated 5th December, 1877.—(Not proceeded 
with.) 24d. 

This invention is for a casket to hold threads, &c., and may be used for 
games. It consists of a box fixed to a sole or plate, and provided with a 
revolving disc on which are m«rked numbers, marks, or signs ; a point or 
indicator singling out one when the dise stops. Or the sole can be made 
to revolve with the disc and bear the marks. 








Merropouitan District Raitway, Eauine Extenston.—The 
chief object of this branch is to give to the neighbourhood of 
Kaling, Gunnersbury, and Acton, more frequent and direct 
communication with Hammersmith, Kensington, Charing Cross, 
and the City, than they can obtain by the Great Western Rail- 
way, or any other means. The bill was very strongly opposed in 
committee by the Great Western, South-Western, and North 
London Railway companies, who considered that the line poached 
upon their preserves, and who endeavoured to prove that it 
was not required. It was also strenuously opposed by Baron 
Lionel de Hothschild, through whose land it passes for a con- 
siderable distance ; and the company have had much trouble in 
satisfying his various requirements. The Act was, however, 
passed in August, last year, and the works are now considerabl 
advanced, bidding fair to be completed by the time specified, 
namely, in March next, or soon after. The line begins at Turn- 
ham-green Station by a junction with the London and South- 
Western Railway, over which the Metropolitan District Railway 
Company have running powers. It ends with a terminus at 
Ealing, on the north side of the Great Western Railway, and is 
also connected with that line by a short branch running into 
Ealing Station. It is three miles in length, the first mile and a- 
quarter being on an embazkment, the remainder chiefly in 
cutting. From Turnham-green it runs on the north side of and 
a with the Richmond branch of the London and South- 
Vestern Railway for about 3 furlongs. For this distance the 
District Company are required by the Act to widen the South- 
Western embankment, so as to admit of two additional lines of 
way. At 6 furlongs, it crosses over the Midland loop of that 
line on an iron bridge of one span, 50ft. on the square, and 95ft. 
on the skew, on the centre line, which provides for two lines of 
way on the loop, in addition to the two already existing. The 
bridge consists of two lattice main girders, 7ft. Gin. high at the 
ends, and 9ft. 6in. at the centre of 111ft. and 102ft. 6in. long 
respectively, and cross girders 2ft. deep and 6ft. apart, resting 
on the bottom flanges of the main girders. The total weight of 
ironwork is 1504 tons. At 7 furlongs the line crosses over the 
North and South-Western Junction Railway on a plate girder 
bridge of one span, slightly on the skew, and 50ft. span on the 
square, thus pioviding hare also for two additional lines of way 
for the North and South Western. There are three main girders, 
the outside ones being about 5ft. 10in., and the central one 5ft. 
deep. The cross girders are 12in. deep, and 5ft. 4in. apart. Total 
weight of ironwork, 43tons. The line now turns northwards, and 
passing to the east of Gunnersbury, and west of Acton, crosses 
under the Uxbridge-road, which is supported on eight plate 
girders, 2ft. deep, with jack arches resting on their lower flanges. 
At 2} miles, or about five furlongs from the Ealing terminus, the 
line crosses over the Great Western Railway, on three openings 
of 30ft., 36ft., and 30ft. span respectively, on the square, and 36ft., 
{4ft., and 38ft. Gin. on the skew, providing for three lines of way 
on the Great Western, in addition to the existing four. The 
construction is partly similar to that of the bridge over the 
North and South London, the outside girders being 5ft. 5hin. 
deep, and the central one 4ft. 1}in. Trough cross girders are, 
however, used here, 9fin. deep, and 2ft. 8in. from centre to centre 
of trough. The weight of ironwork is 123 tons. There are, in 
addition to the above, six over and five under bridges. ‘The 
greatest height of embankment is about 20ft., and the 
greatest Jue of cutting about 21ft. The estimated amount 
of earthwork is about 250,000 cubic yards, concrete in bridges 
viaducts and retaining walls 3350 yards, brickwork in the 
same 11, yards, ashlar 3400 cubic feet, and ironwork 
625 tons. There will probably be three intermediate stations 
between the two ends of the line. The slopes of cuttings and 
embankments are at 2to1. The steepest gradient is 1 in 60, of 
which there are two chains in length. The total rise from 
Turnham-green to Ealing is 68ft. 24in. The contract was let for 
345, The works were mostly designed and begun by Mr. 
Francis Schwenk Gilbert, engineer, who had to resign on account 
of ill-health, and has been replaced by Mr. John Wolfe Barry, 
who had constructed the New Earl’s Court station for the com- 
pany. The contractors are Messrs. Lucas and Aird. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ConsEQUENT upon the inquiries made in Birmingham and 
Wolverhampton at last week’s quarterly meetings, orders have 
been distributed this week which have provided the mills with 
more work in certain leading instances; but buyers are proceed- 
ing tentatively. ‘l'o-day—Thursday—in Birmingham and yester- 
day in Wolverhampton they were feeling their way with mani- 
fested caution. An indisposition to render himself liable to heavy 
commitments influences the actions of the buyer of most of the 
commodities offered on these exchanges. Makers and vendors 
are all striving hard to keep up their prices; and there are 
some who are refusing offers made alike for pig and finished iron 
at rates under those which regulated transactions before the 
quarterly gatherings. But the majority of the new transactions 
leave the position of the buyer improved slightly in some 
instances, decidedly in others. Rarely have changes been made 
in published quotations, but they are the minority of instances 
in which such prices are not more than heretofore open to nego- 
tiation by buyers having a good order to place. 

The new business doing is more on account of the London than 
of any other market at home, excepting this immediate district. 
‘The orders held by merchants on account of export markets are 
few, and of small aggregate worth. Most is for the moment being 
done for New Zealand, whose last mail brought more orders for 
sheets in particular than have before come to hand for many 
months past. aie, 

High-class bars, together with most descriptions of best 
finished iron, are in slightly better demand this week than last. 
The improvement is not conspicuous. Consumers in foreign 
countries will consent to only small quantities being bought on 
their account at present prices. Less reluctance is shown to give 


the rates which the medium and low-priced houses are taking ; | 


indeed firms who produce both high and medium sorts experience 
the same manifested preference. Nevertheless a few leading 
firms prefer to keep up prices at the £8 10s. level, and doing but 
little to keeping on their mills fair average time, making a good 
though not first-class bar at £7 and £6 15s. The producers of such 
iron are this week doing fairly well. The determination to uphold 
quotations are leading to numerous efforts by the medium houses 
to run in between the high priced houses and their customers. 
‘wo firms of considerable note are offering to supply at £7 10s. 
per ton bars which shall bear all the tests of which those priced 
at £8 10s. are capable. The enterprise is not yet leading to much 
success. Buyers of the iron made by the “list ” houses are very 
reluctant, even with the guarantee indicated, to buy iron with we f 
other brand than that to which they have very long been accustomed, 
and upon which they can place implicit reliance. Messrs. John 
Bagnall and Sons quote their high-class bars at £9 5s. Earl 
Dudley’s Round Oak bars are £92s. 6d. for the common qualities of 
that firm. Messrs. Barrows and Sons, Messrs. P. Williams and 
Son, andthe New British Iron Company, quoted their minimum 
list, bars at £8 10s., alike yesterday and to-day. Earl Dudley 
is understood to be still fairly employed upon girders for gun 
carriages for Woolwich ; but new Government orders are not 
now being freely distributed. Bars sold at £6 per ton keep in 
fair request. 

The sheet makers have more inquiries, and orders for sheets 
(singles) of the better sort are under distribution to firms who do 
not demand maximum rates. Messrs. Wright and Son, of Wol- 
verhampton, continue to quote their singles at £9. In inferior 
qualities there is great competition. It is difficult to get £8 for 
sheets of that class; but for a reliable brand £7 15s. is being 
given. Messrs. Wm. Molineaux and Co. decline to allow their 
agent to sell their well-known Bull’s Bridge singles at less than 
that figure. The Bilston Company and others are also declining 
offers under their own terms. ‘There are Staffordshire firms who, 
nevertheless, are now and then accepting for singles the prices 
which these firms reject. But it cannot be said that the brand is 
of equal repute with theirs. The Wilden B. singles of Messrs. 
Baldwin are quoted at £12. Mr. George Adams, of the Mars 
Ironworks, near Wolverhampton, is extending his capacity by 
the erection of a new forge with steam hammers and other 
accessories for his sheet iron trade. Plates of the standard marks 
are quoted to-day £10 10s., and £10 for boilermaking; but they 
are to be had of a different quality down to £8 5s., whilst girder 
and tank plates are occasionally to be got at £7 15s., and now and 
then at a little less. Such qualities are run very hard by the 
plates of the Cleveland district, which are offered at from £6 5s. 
to £6 2s. 6d. at works. 

The ironmasters of this district still complain of the competi- 
tion which they have to meet in London from Cleveland and 
Belgium. The Belgians are still delivering upon buyers’ pre- 
mises in London small bars, for which they are content with £6 
per ton. 

' Makers of pig iron are reluctant to commit themselves a long 
time iateak nor are buyers generally anxious to purchase 
beyond the requirements of a few months. Some there are who 
will only buy from month to month. Qualities which are priced 
in the open market at £5 and £4 respectively are still selling at the 
5s. under those quotations which determined the chief sales of the 
last two quarters. Certain others, again, as those of Messrs. Ward 
and Son, which last quarter were alee at £3 15s., are now to be 
had at £3 10s. Barrow hematites are a good 2s. 6d. down upon the 
quarter. Comparing some quotations they are down 5s. Yet there 
are certain west coast and Geka firms who decline to make 
any alteration whatever. Part mine pigs are mostly weaker, and 
cinder qualities, whose minimum had been 40s., might to-day 
have been had at slightly under that figure. Cleveland iron was 
a trifle firmer. Agents were asking 39s. for No. 3, less 1 per cent. 
They did little or no business. The heavy cost of bringing this 
iron to Staffordshire prejudices sales. Ho are, however, 
encouraged by salesmen that the reduction of 5d. per ton in the 
freights from Middlesbrough to certain of the Lancashire centres 
may be extended to the traffic into this district. The production 
hereabouts keeps at the low comparative rate which has for some 
time prevailed. More furnaces will be blown in directly a profit 
can be seen. 

Forty-two furnaces are now blowing, out of a total of 148erected. 
The highest number going at any one place is the plant of four 
at Spring Vale, owned by Mr. Alfred Hickinson. In that case 
the whole make is going into consumption at the forges of 
the district. Of Earl Dudley’s eight furnaces, three are blowing ; 
of the New British Iron Company’s six, two are at work. e 
Chillington Iron Company still prefer to buy all the pigs they 
consuine in their extensive finished ironworks, though in have 
a large inactive blast furnace plant. 

At the second quarterly meeting in Wolverhampton, on 
Wednesday, of the Committee of the South Staffordshire and 
East Worcestershire Mining Accident Fund, it was announced 
that no application for aid had yet been received from the families 
of colliers killed while at work. 

The tin-plate working and japanning firms in and around 
Wolverhampton are mostly quiet, without prospect of improve- 
ment. The hollow ware founders could well do with more orders. 
The same has to be said of the iron braziers and the galvanisers, 
together with the lock, the nail, the bolt, the latch, the trap, and 
the curryecomb makers. Certain of these are very short of work, 
though their quotations are distressingly low. 

Just a shade of improvement is noticeable at some of the 
galvanising concerns of the same locality; yet an order now in 
the market for 1000 D pattencrr sanitary pans—to pattern—for 
the Wolverhampton Corporation will be shortly competed for. 

Depression marks the iron wood screw trade in Birmingham ; 
the foreign demand is particularly inactive, competition from 
abroad being increasingly severe. France, Italy, and Germany 














are now largely supplying their own wants. Notwithstanding a 
considerably lessened output, stocks of native producers are large 
and difficult to lessen in any way. 

Stamped port hinges are now Bsting produced in Wolverhamp- 
ton by Mr. Geo. Hughes, shipping tackle manufacturer, to super- 
sede in a measure ordinary forged hinges, ‘The new article does 
away with the turning over at the joint which weakens the ordi- 
nary hinge, and is in other respects much more durable. They 
are made from 3 lb. to 4 cwt each, but are mostly of the lighter 
weight. This is only another instance of the way in which 
machinery is largely taking the place of hand labour in this dis- 
trict. 

The operative anchor makers around Dudley, Netherton, and 
Tipton are agitating for an increase in their wages of 5s. a ton, 
which they state they should have received in March last. Some 
of the men are already at ‘‘ play,” and a general strike seems not 
improbable if the masters remain firm. 

‘The nail forgers are already on strike in one or two localities, 
and the operatives in the other centres are ready to turn out on 
Monday if no settlement should be come to. he employers in 

e Bromsgrove district have expressed their willingness to give 
the advance if the masters in the other districts will do the same. 

The operatives in the rim-lock trade of Willenhall are being 
steadily brought under the operation of an arrangement by which 
wages are being reduced 10 per cent. No opposition is offered by 
the men. 

The labour agitations in the district are not calculated to be 
quietly submitted to by employers. In the chain trade, for 
example, one firm at least is negotiating for the purchase of 
bending and welding machinery of the sort largely and success- 
fully used in the United States. 

¢ eorenhe the nail trade, a maker in Birmingham of excellent 
cut wire nails is offering factors who may be inconvenienced by 
the strike, to supply them at current forged nail rates with cut 
nails which shall ciosely resemble the forged product, and shall 
be superior in quality. 

The enginemen of Birmingham have determined to form a 
branch of the ‘‘ National Federation of Engineers.” They are 
assured by leaders of the association, that in the case of its being 
made compulsory that enginemen should hold certificates of 
competency, assistance will be given them to become duly quali- 
fiel The North Staffordshire iron trade is but little improved 
since the quarterly meetings, but as merchants snd consumers’ 
stocks are very low, new orders are expected siiortly. Mean- 
while prices do not get firmer. Leading houses quote for plates 
£8 15s. Steel rails are quiet; prices fair. Pig iron is but little 
asked for, and there are large stocks on hand. 

Upon Birmingham ’Change this—Thursday—afternoon it was 
made known that, in consequence of the depression in trade, the 
Victoria Iron Company, of West Bromwich, had suspended 
payment, and that a statement of affairs, necessary to the filing 
of a petition, was being prepared. The amount of the liabilities 
and the assets are not yet known. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Any improvement which may have been looked forward to as 
the result of the quarterly meetings, or of the settlement of the 
Eastern Question, has not yet been realised so far as this district 
is concerned. Certainly a more hopeful feeling with regard to 
the future appears to be entertained, and a few more inquiries 
are reported, but so far as the actual business doing at present is 
concerned, there is no material change to notice. The Manchester 
market on ‘Tuesday, although tolerably well attended, was again 
extremely dull, and the prices quoted were as low as any that 
have been ruling for the last few months. The fact is that 
although there is a prospect of a gradual improvement in trade, 
there are so many needy makers with heavy stocks on hand 
which they are compelled to force on the market, and there is so 
much plant lying idle which could speedily be put into operation 
to meet any incre demand, that prices must necessarily be 
kept low for some time to come; and there are sellers in the 
market who, to secure orders, are willing to accept contracts into 
next year at the pew low rates. 

The position of Lancashire makers of pig iron remains without 
material change. Although stocks are not accumulating, their 
present extremely limited production is sufficient to meet the 
orders coming to hand, and for delivery into the Manchester 
district the list rates are still quoted at 50s. to 50s. 6d. per ton for 
a 3 foundry ; and 49s. to 49s. 6d. per ton for No. 4 forge, less 
24 per cent. 

With regard to outside brands of pig iron offering in this 
market there is no material change to notice. One or two of the 
Lincolnshire houses are still offering in this market at very low 
figures, and North-country iron can be bought at as low prices as 
ever, but the amount of business doing is very small. For 
delivery into the Manchester district, the average quotations. are 
about as under :—Derbyshire, No. 3 foundry, 49s. 6d. to 50s. 6d.; 
No. 4 forge, 48s. 6d. to 49s. 6d. per ton, less 2}..per cent.; 
Lincolnshire No. 3 foundry, 48s. 6d. to 49s.; No. 4 forge, 47s. 6d. 

r ton, less 24 per cent.; Middlesbrough No. 3 foundry, 47s. 9d.; 
No. 4 foundry, 47s. 3d.; and No. 4 forge, 46s. 9d. per ton net 
cash. Inferior brands of iron are, however, offering in the market 
at lower figures than these, and where sales are pushed the prices 
accepted are very irr and difficult to ascertain. 

The finished iron trade remains much the same as last reported. 
One or two houses report more inquiries, but the orders given 
out are very few, and trade generally is very dull, with low prices 
still ruling in the market. Lancashire and Middlesbrough bars 
delivered into the Manchester district can still be bought at from 
£6 to £6 2s. 6d. per ton, and North Staffordshire ditto at £6 5s. 
to £6 2s. 6d. per ton ; Middlesbrough puddled bars at £4 2s. 6d., 
and North Staffordshire ditto at £4 17s. 6d. per ton. 

There is a little more activity amongst some of the principal 
machine makers in this district, chiefly in cotton machinery for 
export, but generally they are still very slack, and both founders 
and forge proprietors still complain of the scarcity of work, 
many of the establishments being still only partially employed 
or ruoning short time. 

The coal trade of this district continues in a very depressed con- 
dition, and not snany of the pits arerunning more than about three 
days a week, except where they are putti down considerable 
stocks on the pit banks. All classes of round coal are difficult to 
sell, and in the Manchester district there is every appearance of a 
further reduction in prices. Engine classes of fuel owing to their 
present small production—slack especially being scarce—are firm 
in price, and in some cases rather better prices are being obtained. 
The average quotations at the pit mouth are about as under :— 
Best Wigan Arley, 9s. 6d. to 10s. per ton ; common ditto, 7s. 6d. 
to 8s. 6d.; Pemberton four feet, 7s. to 7s. 6d.; common coal, 
5s. 6d. to 6s.; b 4s. 6d. to 5s.; slack, 3s. 6d. to 4s. per ton, 
but there is a “oak deal of ushing in the market, and for sales 
in bulk very low prices are being taken. 

: The shipping trade is still very quiet, and prices extremely 
low. 

Scarcely any perceptible change can be noted in the position of 
the hematite trade of North Lancashire and Cumberland. 
rr speaking, there is no movement whatever from the 
state of affairs previously reported, but it is affirmed that during 
the past few days makers of pig iron have disposed of large 
parcels at rather weaker prices. On home and continental 
account there is a fair inquiry for future delivery, and now that 
the affairs in the East have been settled, and a basis established 
on which to build a renewal of confidence, it ma ex 
that an improvement’ will result, not only as regards the number 
of orders in the hands of makers, but the value at which iron 
finds a market. There can be no doubt that at many of the works 
in the district scarcely more than working expenses are paid as 
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things are, because they not only receive a low price for the goods 
they manufacture, but by the fact that upwards of one-third of 
the smelting plant is standing idle, a vast amount of capital 
is un) uctive. Good cargoes of hematite pig iron have 
bought by continental consumers for some months past, and there 
is a probability now that an understanding has been arrived at 
between the continental Powers, an improvement will take place 
in the demand. A change for the better in business relations is, 
indeed, looked for more from the continental and foreign markets 
than from our wants at home, but it is expected the latter may 
improve with equal ratio after the lapse of a brief period. The 
demand for railway steel is fair, some of the works being fully 
employed, while others have not more than half of their 
machinery working. There are indications, however, that day 
by day the demand for steel will increase as it becomes more and 
more adapted for the many purposes to which hitherto iron has 
been applied. It can now be bought at a trifle over £6 px ton, 
which is not much dearer than finished iron. Iron_shipbuilders 
have no new contracts of moment, and very few orders are offer- 
ing. Finished iron mills are indifferently supplied with orders 
for either bars or plates. Engineers are neither busy in the 
marine nor the ordinary departments, and ironfounders are in the 
same position. 

The coal trade is weak in tendency, and Barnsley qualities have 
lately exercised a prejudicial influence on Wigan samples. The 
shi ping trade is dull, and vessels are in small demand. 

he Chesterfield and Derbyshire Civil, Mining, and Mechanical 
Engineers visit Barrow and the Cumberland district next week 
for a four days’ tour through the ironworks, mines, and collieries. 

Mr. 8. J. Claye, wagon builder, Barrow, has received a ] 
— from the Great Northern Railway Company for rolling 
sto 

The Lincolnshire Iron Smelting Company's works at Froding- 

are in full operation. The two furnaces have been recon- 
structed and relined. Mr.5S. J. Claye, Barrow-in-Furness, is the 
chairman of the company, and is the principal shareholder. 

Messrs. Fletcher and Co., at their Allhallows Colliery, Cumber- 
land, have won the main band seam, at a depth of 110 fathoms. 
The seam is 6ft. in thickness, and the coal ef superior quality. 
Although thie coal trade is dull, the collieries are being developed 
with much enterprise. 

On Tuesday the Whitehaven Shipbuilding Company launched 
an iron steamer—the Benau—for Mr. Joseph Hoult, of Liverpool. 
She is 1250 tons register, 240ft. in length, 33ft. in breadth, 
18ft. 9in. depth of hold, and is classed 100A at Lloyd’s. She will 
be engined by Messrs, Jones, of Liverpool. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Rares for iron are undoubtedly stiffening. The ironmasters 
are not so free in offering at almost any rates. Within the last 
seven days an important change has taken place. There is more 
confidence expressed in the permanency of the settlement effected 
at Berlin, and with confidence there is certain to come commercial 
activity. 

For the first time for many months the men employed in the 
armour-plate department of John Brown and Co., Atlas Works, 
got up steam on Sunday night for ee ee There was 
more smoke seen last Monday in the working district of Bright- 
side than has been apparent for at least eighteen months. 
Generally trade must be better in the heavy departments, and on 
making specific inquiry I find that the general impression is con- 
firmed by fact. 

At the Atlas Works, several good orders have been received for 
armour-plates, a speciality which is of great local importance. 
The Agamemnon, which is being hurriedly got ready for sea 
at Chatham, will have her deck plates from these works. I saw 
several of them under the planing machine. They are 4ft. Gin. 
in length, and 2in. thick. For the Ajax, which is building at 
Pembroke, 4in. to 10in. plates are being manufactured; their 
width is 7ft. The Orion, an unfinished vessel intended for the 
Turks, but afterwards purchased by our Government, will have 
plates 10in. to 5in. thick, and generally about 5tt. wide. Nor 
are these the only armour-plates at present in course of con- 
struction at this establishment. The Government are paying 
special attention to the condition of the coast defences. Plates 
are being made, generally of 8in., for Fort Darnet, Fort Camden, 
and Fort Carlisle at Chatham. On Tuesday I saw a splendid 
8in. plate rolled. When the mass went into the furnace it 
weighed 38 tons. It measured in the rough 25ft. by 10ft. 4in., 
and was 15jin. thick. After passing through the rolls, it was 
reduced to the requisite thickness, and will furnish an 8in. 
plate 20ft. by 10ft. Heavier plates have been rolled at these 
works, but this plate is the largest area ever produced by the 
firm. It is intended as a porthole plate for Fort St. Helen’s, 
Isle of Wight. The cost of this plate, at a round guess, will not 
be far short of £1800. , 

If the Whitworth system were adopted it is said that armour- 
plates would be four times as expensive. Our Government appear 
disposed to give the old style of plates further trials, preferri: 
those from 10in. to 15in. thick to the monsters of 20in., 22in., an 
%4in. Some conception of the cause of the cost of these plates 
may be formed from the fact that in a 22in. plate there are said 
to be no fewer than 11,484 distinct layers, which have to be per- 
fectly welded together. A 22in, plate, it should be borne in mind, 
does not represent twice the resisting strength of one Llin. plate. 
Under the rolls a plate to come out 22in. is not relatively so 
large as an llin. plate. The Sin. I saw rolled was originally 
15fin. A 22in. plate would not originally be 44in. thick. At 
the Cyclops Works adjoining, the plate mills are also running on 
Government orders, several of them for the slips I have men- 
tioned, and for coast defences. All the plates are rolled on the 
old principle, the steel and iron composite—though Mr. Ellis has 
succeeded in effecting a perfect ‘‘weld,” as we saw in several 
beautiful fractures—not having yet captivated the Admiralty 
sufficiently to induce them to take this plan for the armour-plate 
of the future. 

The boiler and ship-plate mills are generally running full time, 
and trade is reported brisk. There is also a good demand for 
railway tires, both on home and foreign account. In the engi- 
neering establishments there is a little more liveliness, and with 
a little briskness in the coal trade—which would be certain to 
follow anything like a general improvement in trade—the pro- 
longed depression from which the engineering houses have suf- 
fered would soon give place to a fair amount of prosperity. 

Several of our manufacturers are inning to hear from the 
Sydney Exhibition. Messrs. Clarke, Shirley, and Co., of the 
Boston Works, Eyre-lane and Howard-street, have received a 
first-class medal for a cutlery. Messrs. Thomas Linley and 
Sons, Stanley-street, Vicker, have received a similar medal for 

nt forges, anvils, vices, hammers, joiners’ screws, and cramps, 
Re. Mr. S. Marshall, sheep shear manufacturer, Eyre-street, 
has also received first-class awards. The manufacturers me 
that their cases were much injured in transit, but this does not 
seem to have prevented them taking prizes. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) : 
Tue Berlin Treaty has not been without beneficial consequences 
to the iron trade of Cleveland. At the market on Tu its 
provisions were freely discussed, and the opinion which I have 
adhered to for several weeks past, that the worst days of this 
district are over, received confirmation onevery hand. Although 
there has been no wild rushing into the market for iron, there are 





decided ptoms of a desire to 
even at the present quoted rates. Should this inquiry continue, 
as there is every reason to believe it will, stocks will be shown to 
be considerably reduced when the next statement is issued. 

ices remain as quoted in your Sg? list, namely, 48s. for No. 1; 
41s. for No. 2; 39s. for No. 3; . for No. 4 forge, and the same 
for foundry iron. Messrs. Connal and Co.’s stock of pig iron in 
their warrant stores on Wednesday was 63,010 tons. 

_The hopes of finished ironworkers revive on the rumours of all 
kinds of iron being required in Cyprus. It is said that railways 
will be constructed there. Whether that be true or not, it is 
apparent that the spirit of speculation is abroad again, and 

leveland may fairly hope to receive a good share of any orders 
which may be given out. 

The Britannia Ironworks, at Middlesbrough, to which I alluded 
last week as likely to be opened soon, are now in operation, about 
forty puddling furnaces having been lit. Over 300 men are thus 
© , and the stoneyard of the guardians of the poor, where 

m 200 were engaged, carrying out the labour test pre- 
scri by the poor laws for a starvation allowance, has been 
cleared of its occupants. These works will give employment to 
very many more when in full operation. 

I hear that a new foundry, in addition to those to which I have 
referred in previous letters, is to be erected at Stockton. It will 
be on a large scale, and will, I think, be for the production chiefly 
of heavy castings. The site spoken of is in the fork of two lines 
of railway, having direct communication with the four points of 
the compass. It is evident that capitalists are not afraid of the 
district. 

Some good orders for railway chairs have been lodged in the 
district within the last few days. They have gone to the 
Anderston Foundry Company, and to Messrs. Head, Wrightson, 
and Co, 

On Monday afternoon Messrs. Raylton Dixon, and Co. 
launched from the Cleveland Dockyard, Middlesbrough, a fine 
iron screw steamer of 2700 tons dead weight, her dimensions 
being—length over all, 285ft. by 344ft. beam by 244ft. depth of 
hold. She has short poop, top-gallant forecastle, houses amid- 
ship for officers and engines, five steam winches, two donkey 
boilers, patent windlass, and iron main deck. She will be fitted 
with engines of 150-horse power by Messrs. T. Richardson and 
Sons, of Hartlepool. The vessel was built to the order of Messrs. 
C. O, Young and Christies, of Cardiff, and is the fifth vessel built 
by Messrs. Dixon and Co. for that firm. She was christened the 
Swiftsure. Iron shipbuilders generally are pretty well eng 

A patent truck-coupler has lately n satisfactorily experi- 
mented upon in this district. The patentee is Mr. Mawlam, of 
Stockton. The truck-coupler is very simple in construction, and 
is intended to obviate the dangerous practice of getting between 
trucks to couple. It consists of a wooden shaft supporting a 
metal crescent hollow in the inside, and the workman uses it to 
catch the links of the coupling chain. 

It has been resolved to erect a statue to the memory of Mr. 
Bolckow, M.P. About £3000 will be required for this purpose, 
and should subscriptions to a larger amount be forthcoming, the 
surplus will be devoted to founding a Bolckow scholarship at the 
High School. The site proposed for the statue is the handsome 
pt presented at a cost of about £35,000 to the town by Mr. 

ckow. 


uire as much iron as possible, 


close u 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue public works in Glasgow and vicinity have been closed 
during the past week, owing to the annual fair holidays, and a 
week will yet elapse before labour and business will be fully 
resumed. or several days the iron market was also closed, and 
very little business has been transacted. What little was done, 
however, has been at weaker rates, and in point of fact, makers’ 
prices have sustained another slight reduction, while the prices 
of warrants are tending downwards. Both the exports and 
imports of pigs exhibit a decrease in bulk as compared with 
those of the preceding week, the shipments likewise comparing 
unfavourably with those of the corresponding week of last year. 
In the course of the week 1288 tons of pigs were added to the 
supply in Messrs. Connal and Co.’s stores, which now amounts 
to 182,102 tons; and a furnace having been relit at the Quarter 
Works, there are now ninety-six in blast as compared with 109 
at the same time last year. 

The warrant market was closed on Friday and Monday. and 
‘m Tuesday a moderate business was done at 49s. 7d. cash. Busi- 
ness was done on Wednesday up to 49s. 9d. cash, and 4s. 104d. 
one month. To-day—Thursday—there was a fair business at the 
figures last quoted. 

Though little has been done in makers’ iron during the week, 
a number of the brands have declined 6d. per ton, the quotations 
being as follows :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 
49s. 6d.; No. 3, 48s. 6d.; Gartsherrie, No. 1, 57s. 6d.; No. 3, 
53s.; Coltn No. 1, 60s. 6d.; No. 3, 54s. 6d.; Summerlee, 
No. 1, 56s.; No. 3, 3 loan, No. 1, 58s.; No. 3, 51s. 6d.; 
Carnbroe, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Monkland, No. 1, 
50s.; No. 3, 48s. 6d.; Clyde, No. 1, 54s. 6d.; No. 3, 50s.; 
Govan, at Broomielaw, No. 1, 49s. 6d.; No. 3, 49s.; Calder, 
at Port Dundas, No. 1, 57s.; No. 3, 49s. 6d.; Glengarnock, at 

No. 1, 55s. 6d.; No. 3, 51s.; Eglinton, No. 1, 50s. 6d.; 
No. 3, 49s. 6d.; Dalmellington, No. 1, 50s. 6d.; No. 3, 49s. 6d.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 58s.; No. 3, 55s.; 
Kinneil, at Bo'ness, No. 3, 50s. 

Little business has been done in manufactured iron, owing to 
the holidays, and the exports of iron manufactures from the 
Clyde have, from the same cause, been much smaller than usual. 
The most important item entered at the Custom-house, is the 
despatch of £4348 worth of machinery to Calcutta. Previous to 
the holidays, however, the Lanarkshire malleable works were, 
many of them, well employed, and the stocks of puddled iron 
had materiall Piven 4 I noticed a few weeks ago that the 
large private locomotive works in Glasgow, which have about 
completed their extensive orders for the Indian railways, were 
getting rather slack. Messrs. Neilson and Co. and Messrs. Dubs 
and Co. recently intimated to their workmen that their wages 
would have to be reduced, the former to extent of 74 per cent., 
and the latter varying from 74 to 10 percent. Since then both 
firms have stated that they are prepared to withdraw 2} per cent. 
of the reduction, and it is probable that the men will accept of 
the terms as thus modified. 

The home branch of the coal trade in the West is very dull, 
but there is at present some activity in the shipments to Canada. 

rs in the eastern mining counties, and particularly in 
Fife, are complaining that since the Caledonian Railway reduced 
the rates of carriage of coals from Lanarkshire to the eastern 
ports, their trade has greatly diminished in bulk, and that while 
the docks and harbours on the Fife coasts are nearly deserted by 
vessels, a heavy trade is being done at Granton. 

The North British Association of Gas Managers held their 
seventeenth annual meeting at St. Andrews towards the close of 
last week, under the presidency of Mr. J. Hall, of that city, 
when a number of interesting papers, bearing upon the manu- 
facture and distribution of gas, were read and discussed. A 
prize of £10, offered by Mr. Stewart, engineer, Glasgow, was 
awarded to Mr. Robert Smith, of the Darlington Gas Works, 
for a paper on “‘ The Best Arrangements for Gas Works.” Mr. 
Alex. Smith, Aberdeen, was Ror penned president of next year’s 
tneeting, which was fixed to take place at Edinburgh. 

The new wet dock at Ayr, which was formally opened to-day 
—Thursday—has been in course of construction since 1874, when 
Mr. Walter Scott, contractor, Newcastle, obtained the contract 
to carry out the works, according to the plans of Messrs, Thomas 
Meik and Son, C.E., Edinburgh, for the sum of £135,000. 








Of this amount the Glasgow and South-Western Railway 
oem ape | contributed £10,000, while the late Mr. James 
Baird, of Cambusdoon and Gartsherrie, the ironmaster, lent the 
trustees £120,000 at 4 per cent. The dimensions of the new 
basin are—length, 650ft.; breadth, 400ft.; extent of water area, 
7} acres ; depth of water on sill at spring tides, 22ft.; at high 
water of neap tides, 18ft. 8in.; and at low water, 12ft. The 
dock will greatly facilitate and augment the trade of the port. 

It is proposed to construct a new line of railway from Kilsyth 
to Stirling. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE rail trade continues moderately active, and Gothenberg, 
Spain, and the West Indies, have had consignments from this 
district during the past week. The total, however, was incon- 
siderable, bars, rails and sheets amounting to slightly over 2000 
tons. Dowlais Works, which are turning out an admirable rail, 
have been running for Vera Cruz and ‘Bilbao ; and Rhymney 
for New York; and to New York also was shipped last 
week a large cargo of bars from W. Y. Edwards, of Cardiff. 
The same firm also sent a quantity of iron wire to the same 
destination, 

There has been no falling off in the import of iron ore, large 
quantities being incessantly poured in, Cardiff alone receiving 
last week nearly 10,000 tons. I am not much out in adding that 
the ruling prices for best Spanish ore at Newport or Cardiff are 
not above los. 6d., and some consignments are below even this. 

I am authorised in contradicting prevailing rumours with 
regard to the plate trade. By some correspondents from the 
Welsh districts the trade is represented asin a most depressed 
condition. This is not the case. If there is any change to note 
it is for the better. Prices are firmer, inquiries are more numer- 
ous, and there is a strong probability that an advance upon 
ordinary coke brands will be maintained. 

There is little to report upon in connection with the coal trade, 
Prices remain the same, te though at Cardiff and Swansea there 
has been a falling off in the quantity shipped, the total from 
Wales is still very much about the same as I have reported for 
the last three or four months, namely, 110,000 tons. Newport 
still keeps in the ascendant, and last week the largest quantity of 
tonnage yet received at the Alexandra Docks was recorded. 
When the new line comes into operation, the prospects are 
that Newport will show a total of coal shipping about half 
that registered at Cardiff, which now registers from 80,000 to 
90,000 tons weekly. The total sent from Newport has been an 
average of 10,000 tons, but this has gradually increased from 
me bd to 17,000 tons, and the prospects are good for a still greater 
addition. 

Sir George Elliott, as the principal of the Powell Duffryn 
collieries, is understood to be bent upon centreing all his efforts 
upon the extension of coal traffic at Newport, and the passing of 
the Pontypridd, Caerphilly, and Newport line bill, will mate- 
rially assist him. In passing the bill through committee, the 
directors of the Alexandra Dock are not enabled to assist in the 
undertaking collectively, but undoubtedly they may materially 
promote it, and this, I understand, is the course to be pursued. 

The works at Briton Ferry are again in motion, and it is likely 
that no further stoppage will take place. 

Velsh coke is in very good demand, and large quantities are 
being sent to the midland counties and to the Welsh steel works. 
Dowlais continues a large buyer, and in addition to coke is taking 
most of the iron ore that is sent up from the Rhondda collieries. 
It would seem likely that the Welsh works will take up most of 
the floating orders for rails, but their quotations are still 
unchanged. I hear of a Rotherham firm turning out rails for 
the Midland Railway at £5 15s. This is almost as low as the 
Welsh works can go, and yet they are able by avoiding the land 
transit for Spanish ore to manufacture rails at 10s. less per ton 
than any of the Northern ironworks. 


Paris Exursrrion.—The following contributions have been 
made by some of the City guilds to the fund now being collected 
by the Society of Arts for the purpose of sending artisan reporters 
to the Paris Exhibition :—The Clothworkers’ Company, £100; 
the Drapers’ Company, 50 guineas; the Mercers’ Company, 50 
guineas; the Fishmongers’ Company, 25 guineas; the Cord- 
wainers’ Company, 25 guineas; the Salters’ Company, 10 guineas; 
the Carpenters’ Company, 10 guineas. 

Tue Posr anp Rat Ratway iN THE UNITED Srares. 
—The one-rail, or post and rail railway company in the oil 
regions of Pennsylvania, is having a passenger car built at 
Cleveland, United States, which is somewhat novel. The car is 
not unlike an ordinary passenger car in appearance, It is 28ft. 
long, 8ft. 2in. wide, with seats running lengthwise of the car. 
Underneath the car, and running its entire length, are two 
sections or boxes, flush with the outer sides of the car, 3ft. Sin. 
deep, with sufficient space between each section for the wheels 
and the rails they travel on. The sections serve to balance the 
car upon the rail, and also for the carriage of baggage. At each 
end of the car is a 34in. double flange wheel, with the axles set 
in the floor at right angles to its length. The upper half of the 
wheel is covered. The rail is laid on posts averaging about 4ft. 
in height. Along the piles, on each side, about a foot below the 
rail, are flat guide rails. The inner sides of the two sections that 
come below the rail have friction rollers that run snugly on the 
flat rails, thus balancing and steadying the car while running. 
The car is handsomely painted, and will cost about £800. 
Some of our readers will think they have heard not a little 
about railways of this sort recently brought out as new, though 
wholly thought out and described by Palmer quite forty years 


ago. 
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THE INVENTION OF THE MICROPHONE. 


Ir is now nearly a month since we, in common with 
other journals, first called attention to the charges 
brought by Mr. Edison against Professor Hughes and 
Mr. Preece in respect of the microphone, telephone, and 
heat measurer, alleged to have been invented by Mr. 
Hughes. Professor Hughes and Mr. Preece have both 
sented: the former in a somewhat lengthy letter, the 
latter in a few sentences, to the insufficiency of which we 
have already called attention. We cannot think that 
either of these gentlemen intends to leave the matter 
where it stands ; it is quite clear Mr. Edison does not 
and a further statement made by him in the New York 
Daily Tribune we reprint below. It is certainly not 
desirable that the matter should be left unexplained, 
and it will facilitate an elucidation of facts if we put one, 
at least, of the issues clearly before the world. Let us 
take the case of the heat measurer, or thermoscope, as it 
is sometimes called. 

So far as we are aware, the first mention in this country 
of Professor Hughes’s alleged discoveries appeared in 
the 7'imes of April 30th. This statement purported to 
be a quotation from Nature, but it did not appear in the 
latter journal until the 2nd of May. On the 8th May 
last Mr. Preece read a paper at the Society of Arts on 
the Phonograph, in which he made use of the follow- 
ing words :— 

‘*We have within the last few days produced in England an 
instrument, that will be brought before the Royal Society 
to-morrow night, which is called the microphone. The micro- 
phone is an instrument which acts towards the ear as the micro- 
scope does to the eye. It will render evident to us sounds that 
are otherwise absolutely inaudible. I have heard myself the 
tramp of a little fly across a box with a tread almost as loud as 
that of a horse across a wooden bridge. ‘There was a remarkable 
sound that accompanied the tramp of Mr. Fly, and a facetious 
friend of mine told me he thought the noise was occasioned by 
the neighing of the proboscis of the fly. . . . Professor Hughes 
is the gentleman who has succeeded in making us hear the fly 
walk, and others are working in the same line.” 

From this it is clear that Mr. Preece was in the secret 
of what Professor Hughes was doing, and this fact will 
be still further shown by another extract which we shall 

ive in its turn. On the following day, that ison May 9th, 

fessor Hughes's paper was read at the Royal Society. 
Our readers are rally quite familiar with its contents, 
and it will be sufficient to observe now that no mention 
occurs in it of the application of carbon and kindred 
substances to the electric detection and measurement of 
heat. During the few days following the reading of the 
paper at the Royal Society, however, Professor Hughes 
exhibited, at his house, an instrument by which he 
stated that he was enabled to detect extremely 
delicate variations of temperature. That this was so 
is beyond all manner of doubt. It was shown to 
several persons, including our reporter. It was shown 
in action attached to a galvanometer. Professor 
Hughes has never denied, and cannot deny, this. A 
description of this apparatus appeared in THe ENGINEER 
of May 17th, also in the Electrician of May 25th, and no 
statement whatever was published by either Professor 
Hughes or Mr. Preece which could by any construction, 
however forced, be held to deny the accuracy of the 
report in any respect or to disclaim on the part of its 
alleged discoverer the merit of the invention. 

On the 23rd of May, 1878, a paper wasread by Mr. Preece 
at a meeting of the Society of Telegraph Engineers. No 
advantage was taken of this opportunity to disclaim any 
credit for the invention or to a recate its utility, and in 
the discussion which followed, Mr. Latimer Clark called 
attention to the heat measurer, and congratulated Pro- 
fessor Hughes on his invention. The following are the 
words he used, taken from the shorthand writer's 
report :— 

‘*Mr. Latimer Clark noticed an omission which Mr. Preece had 
made in his lecture, inasmuch as Professor Hughes’s experiments 
had given them a very delicate thermopile, which the lecturer 
had failed to notice.” 

Even then, neither Professor Hughes nor Mr. Preece 
uttered a word which could be understood as a dis- 
claimer. But it may be said, and properly, did either of 
these gentlemen know that Mr. Edison had any claim to 
be regarded as the originator of the heat measurer? 
Whether Professor Hughes had or had not, we must leave 
him to say; that Mr. Preece was fully aware of the fact, 
seems to be clear to demonstration. In the Washington 
Weekly Star for April 26th, 1878, there appears the fol- 
lowing statement by Mr. Edison with reference to the 
carbon used by him in his carbon telephone, which state- 
ment is claimed to have appeared also in the Star, of the 
19th of April :— 

“It may be used as a heat measurer, it will detect one fifty- 
thousandth of a degree Fahrenheit. I don’t know but what I 
can make an arrangement by which the heat of the stars will 
close the circuit at the proper time automatically and directly. 
It isa curious idea that the heat of a star, millions of miles 
away, should close a circuit on this miserable little earth, isn’t it? 
But I do not think that it is impossible.” 

Mr. Edison has told the world that he always kept 
Mr. Preece well informed as to all his work in this direc- 
tion, and he states that he promptly forwarded to that 
gentleman a copy of this paper. That Mr. Preece re- 
ceived it before the date of the reading of his paper at 
the Society of Arts, that is just before Profemor ughes’s 
paper was read at the Royal Society in which no mention 
was made of the heat measurer, is clear, and for this 
reason, in the same number of the Washington Star, in 
the very next column to that from which the last extract 
was taken, appears the following statement made by 
Mr. Edison in reply to a question put to him by the re- 
porter of the Star :— 

‘“*T saw the President of the American Philological Society the 
other day, and he had a conversation with a Portuguese who was 
in the room through the phonograph. He wants one of my 
ingen phonographs to preserve the accents of the Onandagas 
and Tuscaroras, who are dying out. One old man speaks the 
language fluently and correctly, and he is afraid that he will die. 
You see, one man goes among the Indians and represents the pro- 
nunciation of their words by English syllables. Another repre- 
sents the same words differently. There is nothing definite. The 





phonograph will preserve the exact pronunciation. The President 
of the Philological Society means to travel with it amongst all 
the North American tribes.” 

The whole of this answer by Mr. Edison appeared 
verbatim in Mr. Preecé’s paper. Mr. Edison says that he 
was in constant communication with Mr. Preece, and the 


reason for this re bar to be that the latter gentleman |” 


had expressed to the former his desire to be the means of 
introducing his discoveries. In the Sun—a New York 
journal—of the 9th June, 1878, is a statement by Mr. 
Edison, which is as follows :— 

‘* While Mr. Preece was here he s' sted that after I had m 
telephone completed or perfected, if 1 would place it in his hands 
he would bring it out in England. From time to time I kept 
him posted about all my experiments. My principal difficulty 
here, previous to my sending him my telephone, was due to the 
expansipn of the telephone case. e mere heat of the hand 
expanded it. Great difficulty was experienced by us in removing 
this defect. But we did it by a very simple contrivance. This 
also is claimed by Hughes in his latest publications. He pretends 
to have discovered the use of this carbon as a measure of heat— 
the expansion of the tube that holds it as a heat measure.” 

Again, he gives in the same column an extract from a 
letter written to him by Mr. Preece :— 

a “Til be very glad to bring out anything you have if you send 
1t over, 

These are only a few of the statements, which, if un- 
contradicted, show that Mr. Preece was in regular and 
confidential communication with Mr. Edison. That he 
was equally so with Professor Hughes, appears from 
another extract given by Mr. Edison, in the same journal, 
as from a letter then recently received by him from Mr. 
Preece :— 

‘*Hughes’s doings border very closely upon yours, and it is 
difficult to distinguish between what you have done.” 

Upon which Mr. Edison observes, “I should think it 
would be. Under the circumstances, I should think it 
would be quite impossible to tell the difference.” More- 
over, Professor Hughes, in his Royal Society paper, publicly 
thanked Mr. Preece for “his appreciation of the facts” 
stated by the author, and for “his kind counsel and 
aid in the Baby trarige 2 of this paper.” Now the position 
in which Professor Hughes and Mr. Preece stand with 
regard to the foregoing certainly calls for a clear explana- 
tion from them. Whether they will supply it or not 
must rest with them. If they do not, there can be 
but one opinion. We are not so much concerned with 
Mr. Hughes; he is a private individual, and we may 
leave Mr. Edison to deal with him. But with Mr. Preece 
the case is different. He is an officer of our Govern- 
ment. He is the chief scientific adviser of the depart- 
ment to which he belongs, and the honour of the service, 
to say nothing of his own, demands from him something 
more explicit than the few curt general denials to which 
we have from time to time given prominence. It can 
rina | be possible that he sees the sarcastic and not over 
complimentary remarks in which the American scientific 
and popular press are indulging, and we may particular] 
refer to a leading article in the New York Herald of 28t 
June. Let him not hesitate a day. Let him, if need be, 
demand from his chief the benefit of an official inquiry, 
which will not be denied him. Let him request Mr. 
Edison tu formulate his charges in an address to the 
official head of the postal department, that they may be 
officially met, and thus, so far as he is concerned, set the 
painful subject at rest. 








MR. EDISON AND THE MICROPHONE. 


WE reproduce here from the New York Daily Tribune of 
27th June, 1878, a letter written to that journal by Mr. 
Edison in reply to the telegrams of Mr. Preece and Mr. 
Hughes, which had appeared in the 7'ribune of the 26th June. 
These telegrams, it will be remembered, were printed in THE 
ENGINEER for June 28th :— 


(To the Editor of the Tribune.) 


Str,—In reply to the card of Messrs. Preece and Hughes, 
regarding the piracy by the latter of my carbon telephone, 
as contained in your paper of this date, allow me to refute 
their statements by their own words, and by extracts from 
the English scientific papers. I quote from their card: 

“ Hughes has not brought out any thermopile.” 

W. H. PReEEcE. 

I emphatically indorse every word of the above message. 

D. E. Hueues. 
From Tue Enoineer, May 17, 1878. 

Professor D. E. Hughes's telephone, microphone, and thermopile— 
* * * Adiscovery not made till after Professor Hughes’s paper was 
read before the Royal Society, points out another field of usefulness for 
this instrument. We all know what excellent service the thermopile has 
done in the hands of Professor Tyndall and other investigators of heat, 
but we think we may safely describe another kind of thermopile, as 
sensitive and far less complicated, less difficult to construct and less 
expensive, than that compounded of zinc and antimony in the usual 
fashion. Instead of the tube as described, Professor Hughes was 
experimenting with a quill, and found that the instrument was exceed- 
ingly sensitive to heat. On the approach of a warm hand the galvano- 
meter needle swings violently in one direction; on cooling the tube 
swings in tlie other. 

Again I quote from an article on the telephone and phono- 
graph from the Washington Star, April 10, 1878 :— 

My carbon telephone may be used as a heat measurer (thermopile). It 
will detect the 50,000th part of a degree Fah., &c. 

This paper was mailed to Mr. Preece April 20, 1878, and I 
rove that he received it by quoting from the same article the 
ollowing :— 

The phonograph will preserve the exact pronunciation. The president 
of the Philological Society means to travel with it amongst all the North 
American tribes. 

I quote from a lecture delivered by Mr. Preece before the 
Society of Arts, May 10, 1878, and published in their journal, 
page 537 :— 

The phonograph will preserve the exact pronunciation. The president 
of the Philological Society means to travel with it amongst all the North 
American tribes. 

To set at rest the claims of Hughes on this subject, I quote 
from a letter received by me a short time since from Professor 
Langley, the eminent astronomer :— 

Allegheny Observatory, June 4, 1878. 

In response to your inquiry, I may state that, to the best of my 
recollection, in October, 1877, at your laboratory in Menlo Park, on my 
telling you that an instrument more sensitive to radiant heat than the 
bismuth-antimony linear pile was desired by me for certain researches in 
the spectrum, you suggested the use of carbon, of which you were 


showing Professor Barker and myself specimens. As well as I remember, © 





the idea you gave me was that the common small thermopile was capable 
of developing little energy. The variation of resistance of the carbon 
under the influence of pressure or traction from a small heated adjacent 
body ee be e to control the energy of a battery of any size, and 
thus multiply the sensitiveness of the pile almost without limit. 

Mr. Preece, in his card, says :— 
oat microphone is quite a different instrument to Edison's tele- 


Hughes, in his original paper of May 8, 1878, after summing 
up the labours of others, says :— 

It will be seen, however, that in the experiments made by myself, the 
diaphragm has been altogether datertal, resting as it does upon the 

hanges produced by lecular action, and that the variation in the 
strengths of the current flowing are produced simply and solely by the 
direct effect of its sonorous vibrations. 

I quote from The Journal of the Telegraph, April 16, 1878, 
(of which paper Mr. Preece is a subscriber), an article taken 
from the proof sheets of Mr. Prescott’s book on the telephone 
and phonograph, which reads as follows :— 

In the latest form of transmitter which Mr. Edison has introduced, the 
vibrating diaphragm is done away with altogether. 

From this book, which is now published, I quote from page 
226 :—- 





I (Edison) discovered that my principle, unlike all other acoustical 
devices for the transmission of speech, did not require any vibration of 


the diaphragm. That, in fact, sound waves could be transformed into 


electrical pulsations without the movement of any intervening 
mechanism. 

This stasement by myself, for publication in Mr. Prescott’s 
book, was written over four months ago. 

I quote from a letter from Preece to myself dated London, 
May 23, 1878 :— 

Hughes’s doings border very closely upon yours, and it is difficult to 
distinguish between what you have done and what he has done. 

Again, Mr. Hughes, after describing a number of experi- 
ments, sums up and says: — 

Carbon is used in preference to any other material. * * * It is 
5 evident that these effects are due to a difference of pressure at the 

ifferent points of contact. 

I quote from The Journal of the Telegraph, April 16, 1878 :— 

By constant experimenting Mr. Edison at length made the discovery that, 
when properly prepared; carbon possessed the remarkable property of 
changing its resistance with pressure, and ‘wat the ratios of these c €8, 
moreover, corresponded exactly with the pressure. 

The same discovery was published in The Scientific American 
of July 17, 1877, Journal of the Telegraph, July 15, 1877, 
Harper’s Magazine, December, 1877, and many other papers, 
both in this and other countries. . 

I quote an extract from a letter addressed to Sir Henry 
Thomson, the eminent surgeon, a copy of which was kindly 
sent to me by the writer :— 

Hotel Chatham, Paris, June 7, 1878. 
* * * Itis certain that at the meeting of the 
British Association at Plymouth last September, a method of magnifying 
sound in an electric telephone was described as having been invented by 
Edison, which was identical in principle and in some details with that 
brought forward by Hughes. 
(Signed) WILuiaM THoMson. 


Finally, Mr. Preece had ample knowledge, through my 
correspondence with him, of all I had been doing since he 
left America, and had my telephone in his possession at least 
a month before the alleged discovery by Hughes, and it is 
almost impossible to attribute his failure to defend me—as he 
was bound to do—against the piracy of Hughes, to his not 
understanding so simple an instrument, and the principle 
involved therein. 

Mr. Preece says in his card of yesterday :-— 

I am in no way whatever a coadjutor of Hughes. 

I quote from Hughes’s original paper announcing his alleged 
discovery :— 

My warmest thanks are due to Mr. W. H. Preece, electrician of the 
Post-office, for his appreciation of the importance of the facts I have 
stated, and for his kind counsel and aid in the preparation of this paper. 

In closing this letter, allow me to mention that Mr. Hughes 
has addressed a communication to the French Academy of 
Science, in which he adds to his pirated telephone the indue- 
tion coil, which I have always used in combination therewith, 
and which alone makes it a practical instrument, thinking 
perhaps that under cover of a foreign language, and before a 
society whose proceedings are not generally known in this 
country, he would gain for himself the credit of this combina- 
tion. He makes no mention of this all-important factor in 
England, where it would be at once known, and in which 
country it has been patented nearly a year.—Yours truly, 

Tuomas A. Epison. 


My Dear Sir Henry : 


Menlo Park, N.J., June 26, 1878. 








PARIS EXHIBITION.—TRIALS OF AGRICUL- 
TURAL MACHINERY. 

THE first of these trials took place as advertised on Monday 
at Mornant—Seine et Marne—a station about fifty miles 
distant from Paris on the Mulhouse line of the Chemin de Fer 
de l'Est, and the programme was, we believe, faithfully 
carried out, although from the enormous extent and distance 
apart of the plots chosen for the experiments, it was utterly 
impossible to follow out any single trial to its completion, 
without neglecting all the rest. Never was the old say- 
ing, ‘‘They manage these things differently in France,” 
more literally exemplified than on Monday. The nearest 
trial ground to the station was at least a mile and 
a-half away, and the most distant spot certainly not less 
than five miles. The invited guests—who, by the by, had to 
pay all their own expenses, both by rail and road, and to offer 
themselves up as victims at the shrine of duty by submitting 
to the most extortionate prices ever demanded for the very 
basest counterfeits of the necessaries of life—left Paris by an 
early train, so called, an express, but express in nothing but 
in the charge made for the tickets, and reached the ground at 
about half-past eight, when the trials with mowers on a patch 
of lucerne—vetches—about 50 acres in extent, was commenced. 
There were as nearly as possible thirty different competitors, 
more rather than less, who were supposed to get rev their 
work by lla.m. The only British competitors were Messrs. 
Harrison, McGregor, and Co., of Leigh, and Messrs. Picksley, 
Sims, and Co., of Stamford. The United States were most 
prominently represented, and we noticed amongst the Ameri- 
can machines the names of some of the best known manufac- 
turers, such as Anson Wood, Walter A. Wood, Aultman and 
Co., the Johnston Harvester Company, and McCormick. 
There can be no doubt that for excellence of workmanship 
and capacity the United States machines were far superior to 
the native manufactures ; in neither case was there any special 
feature of novelty to call for special remark, nor was the 
work done in any way superior to the result of previous trials 
or everyday performance. Most of the hay crops have been 
gathered some time, therefore it was impossible to test the 
machines in a good full-bottomed grass, and as the work of 
cutting lucerne is much too easy to ge any test on the 
solidity of their construction, we hardly consider that the 
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results of Monday's irials can be taken as a fair criterion of 
what mowers can and ought to do. The piece of ground 
chosen was as level as a billiard table, care having been pre- 
viously taken to lay bare the smallest irregularities of drains, 
&c., with the scythe, and apparently there was good reason 
for certain hints that the preparations for the competi- 
tion were commenced as the plough before even 
the seed was sown, to prevent any hitch or obstacle 
to the success of the day. With 


such a number of | 





machines, so large an area of ground, and the short space of two | 
| decisions arrived at in such unseemly haste can have much 


and a half-hours, the duties of the jury were not light, and 


to the lookers on, to whom the same facilities of obtaining | 
information were naturally denied, the task of deciding on | 


respective merits was simply impossible. We noticed, how- 
ever, that owing to the upheavings by the mice and the desire 
to cut as ‘close as possible, many of the knives became 
unpleasantly warm, and that some of the French one-horse 
mowers dispensed with the wheel which supports the cutters. 
The fact that the capacity of a machine depends greatly on 
the efficiency of the manipulator was never more clearly 
exemplified than in the case of some of the French mowers, 
which, under the guidance of experienced attendants, worked 
excellently, but, when the jurors came round and the driver's 
seat was occupied by the manufacturers or exhibitor, either 
out of deference to the lookers-on, or more probably from an 
heroic feeling, the exhibition was a lamentable fiasco, and pre- 
viously favourable impressions were dispelled to the unmerited 
prejudice of the machine. 

With the usual punctual observanze “of luncheon time, 





| 


| 


and with a view to the official reception of the Ministers of | 
Agriculture and of the Interior, an interval of three hours | 


was devoted to the refreshment of the inner man, to a very 
smallmilitary manceuvre, successfully executed by six mounte1 
municipal guards, toa good deal of trumpetting, and to the intro- 
duction of some Arab chiefs and Japanese officials, after which a 
start was made at two o’clock to witness the performance of 
the reapers, horse and steam, of the reapers and binders, 
rakes, straw elevators, &c. The plots of ground chosen for 
these purposes were scattered in every direction, the total 


of an august president of one of the sections, been with- 
drawn from distribution, all stamped the thing a failure. Not 
a few of the disappointed exhibitors expressed their annoyance 
in no measured terms. One gentleman, no doubt actuated by 
patriotic sentiments, rather than by any desire to show his want 
of politeness, gave vent to his overburdened feelings at the 
station on the departure of the train by a vociferous, ‘‘d bas 
les Anglais!” The distribution of the awards was advertised 
for seven o'clock, but it was not possible for many of the 
exhibitors even to wait so long, nor do we think that any 


influence on the commercial prosperity of the manufacturers, 
nor be of interest to the public generally. 

The next trial for ploughing machines, &c., is set down for 
the 29th of this month, and as the point chosen—Petit Bourg 
—is some considerable distance from a railway station, 
although much nearer Paris, the prospects of visitors are even 
less pleasant than the recollections of Monday. : 








THE PARIS EXHIBITION.—LAMM’S FIRELESS 
LOCOMOTIVE. 

A LocoMOTIVE on Lamm’s system, improved by M. L. 
Francq, is exhibited at the Paris Exhibition. The system on 
which this engine is constructed was first suggested for 
working metropolitan railways many years ago in this journal, 
and various modifications of the system planned by Mr. 
Todd, of Leith, and Mr. Lamm, of New Orleans, have been from 
time to time fully described and illustrated in our pages. It 
will suffice to say here that power is stored up in highly 
heated water, and that no fire is carried by the locomotive, 
the boiler in which is replaced by a simple reservoir, contain- 
ing water heated under pressure to a point far above the 
ordinary boiling point. The water gives off steam, which is 
used in the ordinary way. 

A line of railway on which these locomotivesare being worked 


| starts from Rueil, a station on the line from Paris to St. 


area devoted to the machines being, according to the official | 


report, 740 acres, extended over an aggregate space of about 
3000 acres, and this will give an adequate idea of the gigantic 
task undertaken by the jurors, more especially when it is 
taken into consideration that the time allotted for deciding 
on the merits of some twenty-five thrashing machines, and an 
endless number of rakes and hay tedders and other imple- 
ments, was exactly five hours. The principal interest centred 
in the competition between the reapers and binders of Messrs. 
McCormick, Osborne, Walter A. Wood, Aultmann and Co., 


| aqueduct for the Versailles fountains 


Germain, and runs through the villages of Rueil, Mal-Maison, 
and Bourgival, to Port Marly, wherethe mainstation is situated, 
and again from thence to Marly le Roi, on the hill where the 
commence. The 
respective distances are, Rueil to Port Marly, 4°66 miles, and 
Port Marly to Marly le Roi, 1:18 miles. The gradients on the 


| former follow the fall of the Seine, with one or two short 


| pieces of 1 in 33, while on the latter the ruling inclines the 


| whole way are about equally divided into 1 in 18, 1 in 17°85, 


and 1] in 16°33, the curves throughout both sections being from 


| 95ft. to 100ft. radius. The system of charging the engines is as 


and the Johnstone Harvester Company, all of which are | 


sufficiently well known not to require description. 
steadiest and cleanest work was undoubtedly done by the 
McCormick, whose performances left nothing to be desired. 


The | 


The distance to which the sheaves are flung by the | 


Wood machine involves apparently a loss of power «ispro- |and storing up by condensation heat enough to convert 


portionate to the advantages derived from it; nevertheless, 
the reaping was cleanly and accurately performed. A drive 
of about twenty minutes brought the visitors to the steam 
reaper of Messrs. Aveling and Porter, which was somewhat 
behind-hand in commencmg its work. The ground was 
hard-baked and the grain in good condition for reaping, 
and the machine got over the ground with surprising 
expedition. The objections raised by some people to 
the use of steam power on account of the danger from fire 
are to a certain extent sound, but, as a rule, the straw is in 
a less dry and inflammable condition than when brought to 


the thrashing machine, and every care seems to have been | 


taken to guard against this risk. The in is cleanly and 
regularly cut, but in places where the corn was laid the straw 
was very thick, and did not appear to have been picked up at 
all. The weight of the engine must add greatly to its diffi- 
culties in a soft soil, and in enclosed spaces the manipulation 
in turning corners must be very awkward, if not utterly 
impossible, unless preliminary measures have been taken for 
affording space, when hedge and ditch boundaries are met 
with. We donot wish to call in question the ingenuity of 
the application of steam to reaping, nor the efficiency of the 
apparatus, but it is certainly not intended for use in small 
fields, and in countries where extended stretches of land would 
enable it to be employed with advantage, the nature of the soil 
and the temperature of the climate may in many cases be 
formidable obstacles to its profitable and safe introduction, on 
account of the want of resistance to so heavy a weight, 
and the liability of conflagrations through carelessness 
or mishap, An ingenious hay loader by Messrs. Stratton and 
Cullam, of Pennsylvania, exhibited by Mr. T. Pilter, of 
Paris, excited considerable attention in another part of the 
grounds; it is a very ingenious contrivance in which the teeth 
of a revolving rake are worked somewhat on the feathering 
paddle system and carry the hay on to an elevator, whence it 
falls on to the cart. The amount of hay loaded was such that 
it was quite as much as two active men could do to distribute 
itproperly. There were numerous rakesexhibited inabout equal 
ae a by Americans and Frenchmen, and machines for 

reaking up prairie land, shown by MM. Albaret et Cie. and M. 
S. Truffart, are apparently intended for a much lighter soil than 
that for which the excellent implements exhibited in the Agri- 
cultural Hall of the British Department by Messrs. Ransome, 
Sims, and Head have been constructed: Messrs. Albaret 
also displayed one of their portable electric light engines for 
night work in the country, but, unfortunately, the accommo- 
dation provided for the visitors by the railway company, 
was so wretched that, without running the risk of spending 
the night among the d¢ébris of the feast, the mass of visitors 
were obliged to avail themselves of the only opportunity of 
returning to Paris without witnessing the novel etfect of con- 
ducting agricultural operations under the rays of the electric 
light. 
been cut within a considerable radius of the engine, if any 
trials were made, they must have been confined to the rakes 
and tedders in the immediate neighbourhood. Taken as a 
whole, the most striking features in the show were the 
absence of English exhibitors, with the exception of 
the above-named firms, from participation in the com- 
petition, the preponderance of i 
whose performances fully bore out the reputation of the 


However, as every blade of vetch and grain had | 


j 





American machines— | 
| is then al 


transatlantic manufactures, and played the principal part in | 
dispelling the tedious monotony which would otherwise have | 


prevailed. The utter impossibility of any jury giving a verdict 
worth anything on the whole of the trials under the dispropor- 
tionate condition of numbers, area, and time ; the inconvenience 
of the situation so far from town, or from a railway station, 
the ease with which at certain periods the official character of 
the meeting imperceptibly glided into a badly managed picnic, 
at which the invited guests provided their own enter- 
tainment; the entire doams of display of the prizes, 
which we heard had, at the last moment, under the pressure 


follows :—The reservoir is first filled with 2000 litres of water, 
and the engine backed into the boiler-house and attached to 
the steam pipe of the boilers, and steam admitted from the 
latter until the pressure in the reservoir exceeds 15 atmo- 
spheres. The theoretical basis of the system is the well-known 
fact that water confined in a space is capable of absorbing 


one-ninth part of its own weight into steam, and the 
inventors assume that steam so produced, and admitted 
into the cylinders of an engine, exerts a tractive power 
of 1800 kilogrammetres per litre of water; therefore, the 
tractive force of one of these engines is theoretically 2000 litres 
multiplied by 1800 kilogrammetres = 3,600,000 kilogrammetres. 
Therearetwosupply boilers, tubular, of about 100 cubic feet each, 
working alternately, or together, according to the demand on 
them, with te areas of about 10 square feet. The amount 
of fuel consumed is 18 cwt. per diem, and this is sufficient to 
supply three engines with steam for an aggregate mileage of 
326 kilos., or 202 English miles, so that the consumption of coal 
per mile is as nearly as possible 10 lb. As, however, consider- 
ably more power is required per mile to ascend the line Port 
Marly to Marly le Roi, the average on the section Rueil to Port 
Marly will be much less. The weight of engine and train on 
the two lines is as follows :— 


One engine charged (with brake) 

One first-class carriage, ditto .. .. .. « 
One second-class carriage, with Imperial ditto 
One van without brake... .. .. .. .. .. 
Average passengers 


8000 kilos. (6000 empty) 
2200 ,, 

3000 
2000 
3000 


” 


18,260 kilos., or 18} tons. 

The result of certain trials recently conducted was as 
follows:—Leaving Port Marly with 15 atmosphere pres- 
sure, the train, consisting of the above weights, reached 
Rueil, after several stoppages to take up roadside pas- 
sengers, in twenty-four minutes; the pressure in the 
reservoir being then 84 atmospheres, or a loss of 64 
atmospheres, After waiting sixteen minutes, during which 
time no perceptible diminution of pressure took place, the 
train again started for Port Marly, anc accomplished the 
journey in twenty-two minutes, with a further loss of 
4} atmospheres, the gauge registering 3] atmospheres. 
The ordinary run from Port Marly to Marly le Roi occupies 
from ten totwelve minutes, and the return journey about the 
same. To obtain an idea of the speed of the locomotive and 
the facilities for sto ping, a special trial with the engine alone 
was made, leaving Port Marly with 125 atmospheres pressure, 
the up journey of one and a-quarter miles, rising all the way 
as te ak, stated, was completed in five and a-half minutes, 
the loss of pressure amounting to4} atmospheres. On return- 
ing several stops were made on the different gradients with 
the following results, the average speed being about thirteen 
to fourteen miles, the loss of steam only 1 atmosphere, and 
the time occupied seven and a-half minutes :—Stoppage on gra- 
dient of 1in 18 in 40ft., stoppaye on gradient of | in 17°85 in 42ft., 
stoppageon gradient of lin 16in49ft. Themotionoftheengineis 
very steady, and all the gear completely under the control of 
the driver without his being obliged to move about. The 
working is as nearly as noiseless as possible with quick-running 
machinery. The escape of steam from the funnel, although 
considerably reduced, is not at any time invisible, even 
in hot weather. The machinery is entirely protected at 
the sides and below by what would in ordinary engines 
be styled an ash pan, and although the steam is 
tolerably dry, provision is made for the continuous —— 
of any condensed steam from the cylinders without the 
usual noise accompanying the operation. The steam from the 
reservoir ie yma butor, with its initial pressure, and 
owed to expand before entering the cylinders, more 

or less, according as the train is running or starting, descend- 
ing or ascending gradients. The permanent way consists of 
Vignoles rails, with normal gauge laid on sleepers about 
80 centimetres apart, and the running is so smooth that, with 
with the ordinary speed on a slightly rising gradient, the 
train runs 200 to 250 metres after the steam is shut off. The 
driver actuates the distribution of the steam, and the pressure 
is controlled by a spring balance, which can be set at any 
given pressure, and by a gauge. As far as the require- 


ments of this special railway go, the engines so far seem 
admirably sui 


to the traffic. The books of the company 





show a clear saving of 50 per cent. of coal over the original 
erigines with fire-boxes, and claim other savings on cleaning, 
inting, and especially in repairs of fire-boxes and tubes. As 
far as we could see, with a good deal of tratlic on the road 
on which the line is laid, the passage of the train had 
not the slightest effect on horses or cattle, with the exception 
of one unfortunate donkey in a cart, which, with the 
proverbial stupidity of his race, endeavoured by a few 
ungainly gambols to express what looked a good deal more 
like signs of playful recognition than of fear. That the 
system is likely to be adopted on other lines is a question we 
cannot decide. It is true that, once disconnected from the 
boilers, there is no fear of explosion, nor, under ordinary 
circumstances, is the stored-up power likely to give out 
during a trip, not even under the influence of an ordi- 
nary protracted delay; still the disadvantages of being 
entirely separated from the generator, and deprived when out 
of the end station of the means of reviving lost power, are 
factors of no mean importance, and we must wait for a longer 
period of probation than a month before stating definitely that 
an ingenious and interesting oeagos has been successfully 
solved, |The openness with which the company afford every 
facility for examining the details of their invention and the 
records of the results obtained is a proof that they at least have 
full confidence in its efficiency, al if they are unable to con- 
vince others of the fact, their efforts as exemplified on their 
own line are evidences of a technical and pecuniary success, 








CIVIL ENGINEERING ON THE TEES. 

Tue Commissioners for the Conservation of the river ‘Tees 
determined at a recent sitting to invite their leading constituents 
to make an inspection of their works. Accordingly, at 11.15 a.m. 
on Saturday, the 20th inst., several gentlemen, including the 
principal payers of dues, accompanied the Commissioners and 
their leading officials by special train from Middlesbrough to Tod 
Point. Here they alighted, and proceeded to view the break- 
water, which is destined to form the southern boundary of the 
outlet of the river. The work will, when complete, be about 
24 miles in length. It leaves the shore at Tod Point, about two 
miles west of Redcar, and extends in a_ north-westerly 
direction, and in a nearly straight line. It is composed 
entirely of slag from the blast furnaces. When commenced 
about tifteen years since, the slag was simply tipped, so as toform 
a huge embankment, which was to be the breakwater, and until 
three-fifths of the total length was accomplished, this simple 
method seems to have answered well enough. ‘lhe tipping thus 
far was upon a kind of promontory, called the ‘‘ bran sand.” The 
waves of the sea had not yet much destructive force, and rapid 
srogress was made. So soon, however, as the extremity of the 
fran sand was reached, and the tipping was continued into 
water of gradually increasing depth, great difficulties began to be 
encountered. During the summer no trouble was experienced, but 
when the winter storms came they swept away most of what had 
been done for months past. Time after time this took place. 
The slag, instead of being spread into a broad base to form a 
stable foundation for a firm superstructure, as it was hoped would 
be the case, was dashed into small pieces by the action of the 
waves, and these were washed up in enormous heaps flanking the 
breakwater just where it was not wanted. In the water way 
right ahead it could not be made toremain. It became clear that 
other means must be devised or the completion of the work would 
never be achieved, and the desired effect in controlling the course 
of the river would never be obtained. 

Accordingly, about three years since, the expedient which is 
now being carried out with complete success was adopted by the 
Commissioners, under the advice of their engineer, Mr. John 
Fowler, M.1.C.E., of Stockton-on-Tees, This was to construct, 
in situ, of concrete an outer wall, which should progress con- 
currently with a heavy backing of tipped slag, and which should 
be of such solidity as to be capable of resisting the impact of the 
waves in their fiercer attacks. The wall of concrete measures 
about 19ft. across at the base, and 10ft. at the top. A staging 
has been erected over it, on the top of which is a railway. ‘The 
tubs on bogies containing the concrete are drawn out by an 
endless wire rope driven by a steam engine, are emptied 
where needed, and are then returned for fresh loads. The 
piles supporting the staging are, at their bases, boarded in 
with stout planks, the joints of which are caulked with oakum. 
From each water-tight compartment thus formed, the rising tide 
is excluded, until it is filled with concrete, and it has had time to 
set. At the lower part of the wall, where the period during 
which it is possible to exclude the water is short, Koman cement 
is used, but where longer time can be allowed, the concrete is 
made with Portland cement. All cement supplied must conform 
to the requirements of a rigid specification drawn up by the 
engineer. 

Since this method of proceeding with the work was adopted no 
serious retardation has taken place of any kind, Only 200 yards 
remain to be done, and then the position of the head will be 
reached. This will be circular in form, 100 yards in diameter, 
and surmounted round the periphery by a strong parapet. An 
independent commencement of this portiorrof the structure will 
shortly be made by sinking barges, laden with slag. Then large 
concrete blocks will be formed on the shore at the north side of 
the estuary, floated cut by means of pontoons and tipped amon 
the sunken barges. In this way a foundation will 4 formec 
upon which the head will be constructed of eoncrete, and to 
which the main body of the breakwater will be joined. 

The entire work will be completed, it is expected, by the spring 
of 1880. The cost up to the present time amounts to about 
£150,000, of which nearly £30,000 is represented by plant of 
various kinds, which will eventually be sold. 

On completion of the South Gare breakwater it is intended to 
proceed at once with the corresponding one at the North Gare. 
‘This will leave the Durham shore at a point called Seaton Snook, 
and extend in an eastward direction for one mile, where it will 
be also terminated in a circular head. Both breakwaters will be 
furnished with lighthouses at their extremities. 

After a thorough inspection of the work in progress, the party 
embarked on board one of the steam-tugs belonging to the Com- 
missioners, and proceeded across the bar and out to sea for a 
certain distance. Then putting about, the tug re-entered the 
river and ascended as far as the eighth buoy, where till recently 
a dangerous obstruction to navigation, called the ‘‘eighth buoy 
scarp,” existed. This has now been removed by the ‘* Diamond 
Rock Boring Company,” acting under the direction of Mr. 
Fowler. The cost of the operation was £27,000. The tug now 
took the party to a well-known popular part of the Commis- 
sioners’ works called “the fifth buoy light.” Here, supported 
upon piles, is a platform partly occupied by the residence of the 
light-keeper, and of sufficient area to admit of the erection of a 
marquee of no inconsiderable dimensions. In this marquee the 
Commissioners entertained their guests, in a manner which 
the latter seemed highly to appreciate. Mr. Isaac Wilson, chair- 
man of the Commission and the recently-elected M.P. for Middles- 
brough, occupied the chair; and Messrs. Joseph Dodds, M.P. for 
Stockton and chief clerk to the Commission, and John Fowler, 
the engineer, occupied the vice-chairs. In the course of the 
speeches which followed the luncheon, further interesting infor- 
mation was afforded regarding the river works. ‘The chairman 
stated that a new bill giving them extended powers had just 
received the royal assent. Although additional dues would 
thereby be imposed upon exports and imports, still the payers of 
dues had not opposed the bill, and consequently it had passed 
through Parliament with comparative ease. This was due to 
the good understanding which existed between the Commissioners 








JuLy 26, 1878. 


THE ENGINEER. 


55 








and those who carried on the trade of the district. They had 
met together and brought their views into harmony before goin, 
to Parliament, and thus the time and expense of a contest had 
been saved. By the new Act their revenue would be greatly 
increased, and they would be thereby enabled to borrow a further 
sum of £100,000 for the purpose of continuing their improve- 
ments. The Commissioners had, he was sure, the entire confi- 
dence of the public. ‘They had no private interests to serve, but 
were there simply in the position of trustees, bound to spend the 
money earned by or lent to them alone in fulfilment of their 
great public trust. 

Mr. William Donaldson, of the firm of Jas. Watson, and Co., 
iron merchants, of Glasgow and Middlesbrough, referred to the 
marvellous improvements.which had been made in the river 
Clyde, and saw no reason why the Tees should not be made as 
good a river as its Scottish rival. What he wanted, asa merchant 
and shipowner, was that large vessels should be able to enter or 
leave the river at any time of the tide, either Jaden or unladen. 
Mr. Fallows, one of the oldest and most indefatigable members 
of the Commission, said that anterior to seventy years ago the 
control of the river ‘lees, as well as of the southern banks of the 
river ‘Tyne was vested in the then Bishop of Durham. That 
functionary zealously collected his dues, but did nothing for 
the improvement of the river. He was pa | by 
the Tees Navigation Company, who remained in power until the 
present commission was appointed in 1844. There was a popular 
notion, that to get into debt was to get into danger. He assured 
them that that was entirely fallacious if applied to river com- 
missions. Would the Mersey Commissioners have ever attained 
an income of a million a year, as at present, if they had not got 
into debt to the extent of sixteen millions? Would the Clyde or 
the Tyne have had the enormous trade they now enjoyed if the 
authorities there had feared to borrow, and to spend the enormous 
sums that had been lent to them? Therefore, if they wished 
their river and the ports thereon to flourish they must borrow 
and spend; and the more they borrowed and spent judiciously, 
the better. 

Mr. Joseph Dodds, M.P., referred to the harmony which had 
always prevailed among the members of the Commission as to the 
policy they ought to pursue. <A great many different interests 
were represented at the board, but they were agreed in making 
all these subservient to one grand end and ee that was 
the improvement of their river. It was a mistake to suppose 
that the Commissioners always took sides, according to whether 
their private interests were connected with the upper or the lower 
parts of the river. But if ever there were any tendency 
to do this, contrary to the general interests, then the two 
Commissioners, nominated by the Board of Trade, stepped in and 
used their votes and influence, so as to prevent the general good 
from being sacrificed to party feeling. He would further claim 
for the Commissioners, that they had always worked amicably 
with other public bodies, such as the Corporations of Stockton 
and Middlesbrough ; and had deserved and earned public con- 
fideace. The Board of Trade had always endorsed their deci- 
sions, and the Public Loans Commissioners had granted all their 
applications except the last. In that case they considered 
that their income was too small to justify a further loan, 
and that was why they needed to go to Parliament for 
power to increase the dues, and their income. They hoped 
to obtain what they now wanted from the Loan Commissioners 
at 3} per cent. He had recently read an account of the condition 
of the river Clyde, before any improvements were attempted, 
and was struck by its resemblance to the Tees in its original 
state. He considered the two rivers to be almost precisely 
similar in respect of drainage, area, and other natural circum- 
stances. But the Clyde had had the advantage of being taken in 
hand by a board of enterprising and intelligent men, about 
twenty-five years before the same thing had befallen the 'Tées. 
He was convinced that in ten to twenty years the Tees-would be, 
if not superior, at least equal to the Clyde ; so that ship-owners 
would as gladly send their ships to the one river as to the other. 

Mr. John Fowler, C.E., said that when he was first connected 
with the River Commission, there was at times not more than 3ft. 
of water upon the bar, and it was even said that it was 
possible to walk across it at low-water spring tides with- 
out danger. Each vessel entering or leaving had to steer 
between the fifth buoy, where they now were, and the mouth of 
the river in a course represented by the letter S. There was the 
further disadvantage that the course of the river was continual! 
shifting, so that though a captain might know it well as he left 
on his outward voyage, he could not trust to that knowledge 
when he returned. ‘Things were very different now. That part 
of the channel was a direct line and was not liable to alter. ‘The 
minimum depth of water at spring tides was 13ft., and 
at neap tides 18ft. Very large vessels were entering the 
river, taking in cargoes at Middlesbrough Docks, and leaving 
thus laden without difficulty or danger. | But they woul 
not be satisfied until they had improved very consider- 
ably upon these results, gratifying though they were. As 
it had been stated that the system of training walls and break- 
waters which had been adopted was originated by Mr. Bald, he 
ought, in fairness to others, to say that that was not the case. 
His predecessor and brother-in-law, Mr. Johnson, and himself 
had Suk the present system, and Mr. Bald’s suggestions, where 
they differed from it, had not been carried into effect. If the 
plans adopted were unsuccessful, his predecessor and himself 
deserved the blame ; and if successful, t ney deserved the credit. 

At 5 p.m., the entertainment being concluded, the steam tugs 
were found to be in attendance to take the Commissioners and 
their guests from their isolated position to Stockton, Middles- 
brough or Redcar, as might be most convenient for their respective 
homes. The following additional information will be of interest. 
The Tees Conservancy Commission was created in 1844, and has 
been strengthened by subsequent Acts of Parliament. It now 
consists of seventeen members, two being elected by each of the 
following interests, viz., the Middlesbrough Corporation, Middles- 
brough payers of dues, and owners of shipping ; Stockton Cor- 
poration, Stockton payers of dues, and owners of shipping ; 

varm ratepayers. ‘Three members are nominated by the 
Board of Trade. The officers are:—The chief clerk, Mr. 
Joseph Dodds, M.P., the engineer, Mr. John Fowler, and 
the secretary, Mr. John Settle. The Commissioners hold 
monthly meetings at their offices at Stockton. They own, besides, 
what has been already mentioned, « building and_ repairing yard 
and plant at Portrack ; two steam dredgers, and a third under 
construction ; several hopper barges, two steam tugs, &c. &c. 
The total expenditure to the present time in works and plant and 
operations amounts to about £550,000, and the total income to 
Shout £30,000 per annum. This will, however, be greatly 
increased when the new Act comes into force. The dredging 
hitherto done has cost £140,000, and a great deal more is con- 
rat gon ys minimum depth of water of 14ft. at 








Middlesbrough, and 12ft. at Stockton, will, it is believed, be 
obtained. 
CHESTERFIELD AND 


DERBYSHIRE  INSTI- 
TUTE OF ENGINEERS. 

Tur summer excursion of the Chesterfield and Derbyshire 
Tnstitute of Civil, Mining and Mechanical Engineers, was appro- 
priately fixed this year to take place in the districts of Furness 
and Cumberland, the wisdom of the selection being shown, not 
only in the fact that these districts possess many features of 
importance to civil, mining, and mechanical engineers, but to the 
further fact that in many cases the president of the association, 
Lord E, Cavendish, is more or less intimately connected with the 
mines and works under inspection. The Institute was established 
seven or eight years ago, and has progressed so much that it now 
numbers about 200 members, and possesses a fine building in the 
town of Chesterfield. 





The members of the Institute, to the number of about seventy- 
five, left Chesterfield, on Monday morning, by special carriages, 
on the Midland Railway to Carnforth, where the main lines of 
the London and North-Western, and Midland and Furness 
Railways meet. Here a stoppage was made for an hour, and the 
iron and steel works, owned principally by Manchester engineers, 
were inspected, The works consist of six blast furnaces, four 
of which are out of blast, and the production represents from 
1000 tons to 1100 tons per week at present. The machinery and 
engines the manufacture of Messrs. Galloway, of Manchester, 
were especially interesting, as was also the new steel-producing 
plant, which has lately been erected and which it is expected 
shortly will be in operation. Mr. Barton is the manager of the 
works. Leaving Carnforth by_ special train, the excursionists 
were conveyed on the Furness Railway to Cark, and they sub- 
sequently partook of luncheon at Holker Hall, on the invitation 
of their president, Later in the afternoon they journeyed to 
Ulverston, where a halt was made for the inspection of the North 
Lonsdale {ronworks, the newest establishment in the district for 
porns of pig iron. Three bell-topped furnaces are built 

ere, and all are in blast, while the erection of a fourth furnace 
has been commenced. ‘The gigantic furnaces stand 75ft. in 
height, with a diameter of 28ft. at the bosh. They are tapped 
four times per day, and their producing power represents con- 
jointly about 1650 tons per week. The Slast is supplied by six 
engines on the inverted direct-acting vertical principle, the make 
of Mr. Stevenson, of Preston. The stoves for heating the blast 
are of cast iron pipe construction, the furnaces being blown by 
six tuyeres, Some interest was taken in a steam hoist for 
lifting a wagon and its load of coke.. The wagon on attaining the 
height he pent its load and finds its way quietly down an 
incline till it reaches a hydraulic drop, when it is brought on to 
the metals again. This arrangement has been introduced by 
Messrs. Head, Wrightson, and Co. Mr. E. G. Tosh, managing 
director, and Mr. EK. Wadham, director, took the engineers 
through the works, and explained the details of the machinery 
and other appliances. ‘Che engineers afterwards concluded their 
first day’s excursion by a journey to Barrow, and with a pleasing 
idea that what they had seen had at all events been a good intro- 
duction into the hematite district of the North-West of England. 

On Tuesday morning the members of the Institute met by 
appointment at the works of the Barrow Hematite Iron and 
Steel Company, where they were met by Mr. J. T. Smith, the 
general manager, and Mr. J. Smith, the sub-manager. Much 
interest was shown in the inspection of the manufacture of steel 
from the raw ore to the molten steel and the finished rail. These 
works occupy an extensive plot of land on the shores of Walney 
Channel. There are fourteen blast furnaces in a row, three of 
which are in course of reconstruction on modern principles, and of 
the remainder ten are in blast. Two other furnaces under the 
same management stand alone about half a mile distant from 
the chief works.. The smelting plant produces both Bessemer 
and forge-qualities of iron, and each of the furnaces is capable of 
making from 600 to 700 tons of iron per week. The company 
smelt ore from their large mines at Park and at Stank, together 
with other qualities of hematite ore found in the Furness district. 
For the past few years the brown hematites of Ulster have been 
used for mixing purposes, as well as the ores of Bilbao and 
Carthagena. The steel works, which are the largest in Great 
Britain, are situated about 200 yards from the furnaces, and as 
the direct process of manufacture is now in vogue here, the 
liquid metal from the Bessemer furnaces is brought in ladles or 
suitably-constructed iron railway wagons from the ironworks to 
the steel works, where it is instantly poured into the Bessemer 
converters, and in a very few minutes is cast in large ingots, 
weighing from 26 cwt. to 36 cwt. Up to about six months ago 
the speigeleisen used in steel] manufacture was imported direct 
from Germanf, but now the highest quality of speigeleisen is 
manufactured at the works with Carthagena ores. Before the 
ingots cool they are re-heated in gas furnaces and taken to the 
cogging mills, which now, in most works, take the place of steam 
hammers. After this consolidating process the blooms are cut by 
steam hammers into lengths suitable for the rail mills, and taken 
direct to other furnaces, where they are re-heated and rolled into 
rails about 80ft. or 90ft. in length. These are cut into 21ft. or 
24ft. rails, and after going through the straightening and other 
processes, are ready for the market. The modern improvements 
which have been brought about with the view of cheapening the 
costof the production of steel can be seen to perfection atthe Barrow 
Works, for, as will be remembered, a few months ago a test of 
producing power was made with unparalleled results. Some idea 
of the size and capacity of these works may be obtained from the 
statement that the mills are capable of turning out 3300 tons of 
finished steel every week. One of the features in connection with 
the works is the use of Messrs. Smith and Dowker’s gas-producing 
apparatus, by means of which the gas for the Siemens furnaces is 
made from slack instead of coal. The works are regularly sup- 
plied with gas, and much labour is saved by the use of Messrs. 
Smith and Dowker’s mechanical stoker. Lately the company 
have been making steel castings from Bessemer steel for engineer- 
ing purposes. Some interest was shown by the engineers in the 
direct-acting steam saws for cutting off rail ends, of which nothing 
is visible except the connecting rods and cylinders. . They 
were designed by Mr. John Morton, the engineer of the works. 
Leaving these works, the special train conveyed the party by way 
of the docks to the Barrow shipbuilding yard, and the engineers 
had an opportunity of seeing the existing docks—the Devonshire 
and hocledch—thp former 35 acres and the latter 33 acres in 
extent. Mr. J. Humphreys, the general manager, met the engi- 
neers at the shipyard, and conducted them through the large 
erecting and engineering works. There were three vessels on the 
stocks, two of them 4000 tons burthen, being 400ft. in length, 
with 40ft. beam, and 500-horse power, for the Red Star Line 
between Antwerp and Philadelphia, and a third steamer, the 
Cicero, 300ft. in length. Some idea of the great producing power 
of these works can be obtained from the fact that it is only five 
months since the contract was soreetd for the two 4000-ton 
steamers, and now they are nearly plated. The company are 
also putting new engines into the steamship Brazilian, 3800 tons, 
and thoroughly overhauling her. The slipway is capable of 
holding twenty large steamers at once, and the works are pro- 
portionately large to enable them to carry on twenty contracts at 
one time. Only 2500 workmen are now employed, but the works 
when in full operation find employment for 5000 workmen. The 
new docks at Barrow were then visited. The entrance basin, with 
a depth of 30ft., gateway of 100ft., and an area of 94 acres, will 
be ready for opening in a few days. The lock, 900ft. by 100ft., is 
also ready for opening, while the Ramsden Dock, with its two 
bays, 75 acres in extent, will be tscig for opening at the close of 
the present year, and the Cavendish Dock, 100 acres in extent, is 
under construction. The engineers, after their interesting 
morning’s tour, proceeded to Furness Abbey by special train. 

The President, in his address, spoke principally as to the causes 
which have led to Furness becoming one of the great centres of 
industries in the North of England, He said that in compara- 
tively recent times the ruins of the ancient abbey anc the 
beautiful scenery had been the chief attractions of the district, 
whilst the locality had always been of interest to geologists. 
There was little in former times to attract engineers and other 
scientific visitors. Now the difficulty was from abundance of 
materials to show even the principal industries of the district 
with three or four days to such a company of mining, civil, and 
mechanical engineers, as he had now the pleasure of addressing. 
He desired especially to point to the part which those different 
branches of the profession had played in the remarkable and 
rapid development of the district. The experienced obtained, 
often at a great cost in older places, had necessarily been of 
great service to Barrow, where, in consequence of its recent 
growth, it had been possible to profit by all the latest improve- 
ments in sanitary and other engineering. If England was to 





maintain her position it was only by turning to the utmost use 
the great natural advantages she possessed. Our national 
character for perseverance and determination to overcome diffi- 
culties, our resources in coal and iron, the ability of our engineers, 
and the industry of our workpeople, made it reasonable to expect 
that England should not only be the best but cheapest producing 
country. Recent experiments have shown, however, only too 
clearly that it was only by the utmost care that our position 
could be maintained. The fact that foreign manufacturers were 
beginning to undersell them in our own markets should be watched 
with care, but need not be allowed to fill us with undue alarm 
as to our ultimate success on the revival of trade. By establish- 
ing freedom of trade and securing national education, we h 
taken two wise and hopeful measures. he chief hope for the 
future prosperity of the trade and commerce of England was to 
be found in making our artisans feel that they had a large stake 
in that prosperity, and by placing them in a position to add to it. 
A short time ago few parts of England appeared less likely to be 
important than Barrow, either as regarded its manufactures or 
commerce. It was perfectly isolated from the rest of Lanca- 
shire, from Which it was separated by Morecombe Bay, but now 
what was a small fishing village had been converted into a large 
thriving town with some of the finest specimens of our merchant 
navy trading there from “all parts of the world. The Duke of 
Buccleuch was Lord of the Manor of the district of Furness, and 
until comparatively recent times the ore raised in the mines from 
which his Grace received a royalty was the only ore used in the 
locality. From a reliable return it appeared that their average 
yield, which was a little over 2000 tons in 1750, rose to 5000 in 
1760, 11,000 in 1800, 14,000 in 1840, and 45,000 in 1850, while now 
the output of the Furness mines represented close on 1,000,000 tons 
perannum. There was, of course, much fluctuation between these 
periods. With this growth, which had increased to a marvellous ex- 
tent by the opening out of the district by the Furness Railway, there 
grew up anecessity for dock accommodation, and now the amount 
of space reclaimed for these purposes amounted to a little over 
400 acres. When the dock system was complete the total water 
area would be 334 acres, and of quay space 230 acres. The 
length of the present quays was a little over two miles, but there 
world be a total of about six and a-half miles of wharfage when 
the new docks were completed. In 1870 fifty vessels were engaged 
in the timber trade at Barrow with a tonnage of 29,537, whereas 
in 1877 there were 128, representing 120,000 tons. One advan- 
tage of Barrow was that of possessing abundant space. There 
was better access to its industrial establishments than through 
crowded narrow streets. In addition to providing for present 
expansion of trade, local enterprise had looked well ahead with a 
view to future requirements, and in preparing for still further 
extension. Ranges of furnaces were now found where formerly 
there were only barren sand hills, and in place of rabbits there 
was now an energetic and industrious population. His lordship 
proceeded further to compare the present with the past of the 
town and neighbourhood, commenting on the wonderful results 
which engineering skill and scientific discoveries had produced 
during the last thirty years. In conclusion, he remarked that as 
long as there were vast quarters of the globe with their resources 
undeveloped, we might feel sure that there was still a great 
opening for English enterprise, and more especially for that part 
of it which was connected with the iron trade. Of all the countries 
in the world, England was the one which exerted the greatest 
civilising influence, and it was no exaggeration to say that in the 
work of civilisation the use of iron and the railway would in 
future bear an important part. 

The following are some of the members of the Institute who 
attended the excursion :—Lord Edward Cavendish, President ; 
Messrs. W. F. Howard, secretary ; Thos. Evans, William Evans, 
F. Parke, W. R. Askew, J. W. Fearn, George Howe, R. J. 
Strick, Thos. Wilkinson, Joseph Barkby, J. Jackson, T. D. 
Crondall, P. M. Chester, W. F. Addy, J. S. Evans Swindle, 
Jas. Holford, Samuel Skinner, John Sturgeon, H. W. P. Pine, 
J. H. R. White, W. Tate, Samuel Withers, W. C. Haslam, 
W. Oliver, E. Eastwood, John Barras, W. E. Wells, and others. 

The president was warmly thanked for his interesting address, 
and for the zea] he has displayed in the interests of the Institute. 
Thecompliment having been suitably acknowledged, the majority of 
the members proceeded by special train to the mines of the Barrow 
Hematite Iron and Steel Company at Park, and the mines of 
Messrs. Kennedy Bros. at Roanhead. These mines are working 
practically the same pocket of ore. It was discovered about 
twenty or thirty years ago by Mr. H. W. Schneider, the present 
Mayor of Barrow, after a ten or twelve years’ fruitless search. 
They have yielded ever since several thousand tons per week, 
but there are now indications that the mines at Park are giving 
out. The body of metal consists of a large pocket 500 yards by 200 
yards, with an unknown depth. It is soft in character, and 
while unlike the stratified iron ore of the Cleator district in 
Cumberland it possesses the same chemical qualities. The Roan- 
head mine is not so large as that at the Park, but it yields a 
liberal output. Several of the engineers were conducted to the 
Askam furnaces of the Furness Iron and Steel Company, where 
a modern smelting plant consisting of four furnaces all in blast is 
erected. These furnaces produce annually 100,000 tons of pig 
iron. Two of them are 66ft. high, and 19ft. at the bosh, while 
the two newest furnaces are 76ft. high, with 23ft. at the bosh, 
and the larger furnaces are found to work very admirably. They 
are tapped every six hours. This company own limestone 
quarries and iron ore mines in the immediate neighbourhood of 
their works, and it is noteworthy that throughout the whole 
of the period of depression the works, under the management of 
Mr. Crossley, have been kept in constant work. Inthe evening 
the Duke of Devonshire entertained the members of the Institute , 
to dinner at Furness Abbey Hotel, when the usual complimen- 
tary toasts were gone through, the engineers returning to Barrow 
in the evening. 

Wednesday’s excursion was to the Cumberland district, and 
the members left w by special train at eight o’clock, arriv- 
ing at Whitehaven at half-past nine. One section went over to 
Cleator, and inspected Stirling, Ainsworth’s, and the Cleator 
Moor Mines. An open working was inspected, and here the 
sections were clearly defined. Plans were shown of workings 
where the remarkable occurrence presented itself of a coal seam 
passing through the bed of hematite metal. Mr. R. Russell, of 
the Geological Survey, gave a description of the occurrence of ore 
in the district, and explained the geological features of the open 
working at Ainsworth’s mines. Although the Cleator bed of ore 
has been worked for years, there are no indications of exhaustion. 
Another section of the engineers visited the surface works of some 
of the collieries in the neighbourhood, and they all met at noon, 
when Lord Lonsdale invited them to a luncheon. After this, Mr. 
R. Russell read a paper describing the mineralogy and geology of 
Cumberland with special reference to the iron‘and coal trades, and 
Mr. T. F. Little read a paper on the Whitehaven Collieries from 
an engineering point of view. In the afternoon a large number 
of the engineers availed themselves of the facilities atforded for 
descending Lord Lonsdale’s Henry Pit, which is sunk to the depth 
of 150 fathoms. They were here conveyed through the under- 
ground workings a distance of about three miles, and having an 
opportunity of inspecting the hauling machinery which is worked 
by compressed air supplied from the surface of the pit. Effi- 
cient ventilation is provided by the adoption of the Guibal 
system. The seam inspected is Sft. in thickness, but another 
seam is also worked from the same shaft of a thickness of 3ft. 6in. 
The pits at Whitehaven have been worked for a large number of 
years, but still show signs of great capacity, and energy and 
enterprise are showing new directions in which coal exists every 
day. The members returned to Barrow by special train in the 
evening, where they parted company with their president, who 
hoped their outing had been of a pleasant and instructive 
character. On Thursday the tour was fittingly concluded by a 
trip through the Lake district. 


























JuLyY 26, 1878. 




































stat st teat it itite 





7 —s 




















{ 
' 
' 
! 
| ‘ 
; | 








ey 






































































































56 



































' 
| 7 wotqzag 


TAMOd 


























ASUOH 


| 


= Pee 


TIVNIWON 


08 











‘SUMANIONG ‘WOALDINE “Adda War NANA NOSTIVW V'T 


IVLINOZIQVOH~NOILIAIHXY 


‘SUNIDNG 








| 


($9 2nd aas uondiwosap wog ) 


QONITAINIM 


17°F Wid ~IY 








wr? 
less 





we yz ues 


t 


SLlUVd 








HAL 











et EP ee. in| (ae er ° ! 
s rn : : “fy 14 i 
T ee ye ' 
cs ye a end 3 Vee i dee 
| eon Yi | fee ' 
Ye | ‘ | 
ame ~- el om ra 5 VY { 
4 >} plore fa! a ' | | u vis 
al . ‘ . 44; ' 7 = ee 1 NY SURI 
7, Mt YY Ps Y, } ' ~ | 2 ' ‘ —-e = if ay is 
_ FIM pruning y) | r a. . ' | } i |: ‘ 
| ioe — . we td oe 
VP SNS YM UAL ———S re ' 4% = q+ ; b oe 
zi iW Wh Re Ys: it | ee. 
2a) by] Fo Mis NESS SSN | Ghy aet aS 
SESS SSS " ! ee 
SIF ED we ry) | He a 
. . waa) | MAY I: | ; : Ls..--cbe=s 
|= 2) H J , = ( -—so fs , l 
- <7 es eer eae 7 ete [V2 one 7 a62 te ¥ 
mn Fm . be’ Sep | = | io rs i \Swrsucacy 
Se emcees le Sate <= r= ee | he 
2 ae Yl ‘| teas 
Hy i e t 
| | | : 
- 4 ' ; | ' 
| ? | : 
a | | 
f*) I 3 } : i 
° a . . é Yi ; 
ae | i | 
‘ % } Px , 
‘ ' ASS bs ' 
lee 2 Y ! | 
° Bese —--— 
;  ] | | —_ came CfT bay 
| i nat) +i aH He 
' ; | | ‘ Ka M4 ‘ « 
, | . At Pe. 71] 
( | | JOUMIAOD JO 712; 1 
' al af . = > 
|| ; r 
' | | wee 
rahe Lara aes SF 
| ms 











Joty 26, 1878. 


THE ENGINEER. 57 








EAVES’ PATENT SAFETY-VALVE. 


Art the Atlas Steel and Iron Works, Sheffield (Messrs. John 
Brown and Co.) ma: seen in operation a new safety- 
valve for steam boilers, which, deserving attention, we 
illustrate in the accompanying engraving. It is the inven- 
tion of Mr. Eaves, the chief engineer of the establishment, 
and bears his name, ‘‘ Eaves’ Improved Dead-weight safety- 
valve.” In the design the principal object has been to pro- 
long the life of the valve as much as ible, without the 
expense and inconvenience of repair, and at the same time to 
maintain all the advantages attendant upon extremesensibility, 
perfect freedom from sticking, and a good lip-opening. e 






ELEVATION 


seating is made either of very hard bell-metal or of steel, 
hardened, and afterwards ground, The steel seats have been 
used by the makers for a long time with great success, their 
durability in fact being almost unlimited. The valve is 
spherical, sufficiently large in diameter to be capable of being 
moved round by the attendant. ‘The cage for carrying the 
weight is suspended by means of a concaved centre-piece, 
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lined with soft metal; this, while protecting the ball from 
injury, allows the weight to always hang perfectly free and 
plumb without noe it. The valve is extremely sensi- 
tive, and always finishes blowing at exactly the same pressure 
at which it started, While blowing off it is quite steady in 
its action. 





POLLOCK AND WILKINSON’S EXHAUST 
CHAMBER FOR LOCOMOTIVE ENGINES. 


THE object of the apparatus, which we illustrate herewith, 
is to form a separate vacuum chamber in the smoke-box of a 
locomotive or portable engine for the purpose of receivin 
the exhaust steam from the cylinder, and to insure an equ 
draught through the upper and lower tubes, in order to 
prevent the withdrawal of hot cinders from the fire and the 
escape of sparks from the chimney. The usual brick or other 
bridge in the fire-box the inventor seeks to dispense with, a 
more uniform distribution of heat being established, he states, 
without it. In the illustrations, Fig. 1 is a sectional eleva- 
tion of the smoke-box end of a locomotive, showing a portion 
of the boiler tubes, and Fig. 2 is a cross-section through a line 
from a to b, Fig. 1, and Fig, 3a horizontal section on the line 
ed of Fig. 2, A is an inverted funnel or bell-shaped casing 
forming the exhaust chamber, between which and the bottom 
of the smoke-box B there is a space C, by means of which the 
gases from the lower tubes enter the exhaust chamber, through 
which they pass to the chimney as hereafter explained. 

Above the exhaust chamber A, and between it and the 
chimney D, there is another space E, by means of which the 
smoke and gases from the upper rows of boiler tubes enter 
the chimney ; F is the end of the exhaust pipe coming from 
the cylinders, which tezminates, as shown, just inside the 
base of the exhaust chamber. The steam issuing from the 
exhaust pipe creates a vacuum in the lower part of the 
inverted funnel, and the result is that the hot air and gases 
from the lower rows of tubes are drawn in through the space 
C to the said casing, through which they are drawn to the 
chimney D. The exhaust steam and gases in their passage 
from the casing A to the chimney D create a draught at the 
clearance E, through which the gases from the upper rows of 
tubes are drawn, to commingle with the exhaust steam and 
_ flame and gases commg from the lower rows of boiler 
tu 

By this means a more equal distribution of heat inthe upper 
rows of boiler tubes than has hitherto been effected is, it is 
stated, obtained, the comparative uniformity of the distribu: 








PETTICOAT PIPE FOR LOCOMOTIVE 


ENGINES. 





































































































tion both in the upper and lower rows of tubes, being in | are rendered more effective in the generation of steani, 
direct proportion to the rate at which the exhaust steam | This appears to he a good modification of the well-known 
issues from the cylinders, and consequently to the speed of | American petticoat pipe, and as such we give it a place in our 
the engine ; the result is that the whole of the boiler tubes ' columns, 


ATKINSON’S FEED-WATER HEATER. 
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SECTIONAL ELEVATION 


ELEVATION 

FART SECTION PART ELEVATION 
Ir has often been remarked that if all the economy promised | instead of, say, 40 deg. It leaves the boiler at, say, 292 deg., 
by different inventors, as attainable by their various steam | the temperature of steam at 45 1b. per squareinch, Of the heat 
engine improvements or modifications, engines would now | lost by these means there would thus be a saving represented 
be working with less than the theoretically minimum con- | by (292 — 40) — (210 — 40) = 67 per cent. of the 10 per 
sumption of fuel. The inventors of feed-water heaters have cent. lost, or 6°7 per cent. of the whole loss. Working the 
been very liberal in this respect, some promising a saving of | boiler with clean water, or water deprived of all that is in 
from 20 to 30 per cent., though it is well known that the | suspension and some of the lime insolation, and working with 
saving Cue to raising feed-water from, say 40 deg. to 210 deg. | less forcing of the fire, together secure a saving which varies 
is but 14‘8 per cent. This saving may be considered as | from nothing, with some waters, to as much as 10 per cent. 
certain and definite, but in practice different causes operate | where bad water is perforce employed. If we put this loss at 
in affecting this amount. From all boilers a certain | 3 per cent., the total average saving possible with a really 
quantity of water is carried away with the steam, either in | efficient heater, which causes no back pressure, equals 
suspension or by actual priming. Water is also blown off, | 14°8 + 6°7 + 3 = 245 per cent. It is claimed for Mr. 
leaky cocks, and altogether the water which leaves | Atkinson’s heater that it does not cause back pressure, and 
the boiler as water and not as steam, sometimes ave as | from having seen one of them in operation, we are able to sup- 
much as from 8 to 10 per cent. of the water put in. With an | port this, im that the pressure in the heater was unable to 
efficient heater this may be replaced with water at 210 deg., | support 4 column of water of 16in, in height, equal toa pressure 
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of but 0°56 Ib. per square inch. The pressure is in some cases 
less than this, for there being no obstruction in the steam 

e, the pressure is reduced by the condensation 
of a large part of the steam, so that there is reason to 
believe that the back pressure may be less with the heater 
than without it. The heater, nevertheless, is permanently 
capable of heating the water to 210 deg. It is, there- 
fore, capable of realising a greater part of the saving 
theoretically possible than any other heater yet produced. 
Its construction is very simple, and it consists mainly of a 
cast iron base made in three parts as shown by the illustra- 
tions. To this base is fixed a vertical wrought iron barrel 
enclosing a number of tubes fixed at one end only in the base 
plate. The exhaust steam from the engine is admitted at one 
side of the base casting, and passes through with almost no 
impediment. The heatez, in fact, simply forms an enlarge- 
ment in the exhaust pipe. The device by which some of the 
steam is caused to enter and fill the vertical tubes is very 
ingenious. It will be seen that within each of the main vertical 
tubes a,small tube is placed, the lower end of which is bent 
in the direction of movement of the steam.. The upper 
end of the small tube is open, and as will easily be seen, the 
effect of the rush of steam past the lower end is to cause a 
downward current within it. This current first draws out 
whateyer air there may be in the top of the main tubes, and 
afterwards maintains a continual circulation of steam therein. 
The rush of ‘the steam is thus caused to pump some of itself 
into the tube practically without resistance to its passage 
through the structure, considered merely as an exhaust pipe. 
The cast iron division which will be seen rising from the base is 
looked upon by the inventor as an important detail, in that it 
provides a quiet place in which most of the impurities from 
the water may be precipitated, and at the same time secures 
the advantage attending the introduction of the water near 
the bottom. A large man lid is provided at the top of the 
heater for cleaning the tubes, and sufficient hand holes are 
made to facilitate the ready removal of mud, &c., from the 
bottom. The main tubes being simply screwed in at the 
bottom are free to expand and contract, and their upper 
end is formed by simply nipping the tube together 
and welding it. The heater compares most favourably with 
economisers; it is economical in first cost and is reliable, 
so that its use reduces the necessary size of a boiler by from 
one-sixth to one-eighth, which is a very important considera- 
tion in purchasing large boilers. The heating surface is large, 
being over 3 square feet per horse-power of engine, and the 
workmanship is good. A number of the heaters, made by 
Messrs. Easton and Anderson, of Erith, are now in work with 
perfect success. The construction of the heater seems to 
warrant the belief that it could be successfully applied to 
heating liquids in breweries and for various manufacturing 
purposes. 








CONTRACTS OPEN. 


CANAL STREET BRIDGE, WOLVERHAMPTON. 
Tus contract relates to the-removal of the old existing masonry 
bridge and to the construction and completion of an oblique 
wrought iron bridgé—designed by Mr. G. Eastlake Thoms, C.E., 
Borough Engineer, Wolverhampton—over the Birmingham Canal, 
in Canal-street, Wolverhampton, with roadway and footpath 
complete. 

After citing the conditions of contract, the specification states 
that though the sites and relative positions of the old and 
new bridges with regard to the canal and adjoining properties 
are shown on the drawings, contractors are requested to make a 
careful examination of the ground and neighbouring buildings 
before tendering. The bridge is in the line of the heaviest traffic, 
and is calculated for a moving load of 40 tons on four wheels. 
The design presents several features worthy of remark, and to 
these we shall refer in our next impression, when we shall give 
the calculations from which the girders were proportioned. 

Construction.—The general nature and construction of the pro- 
posed bridge are clearly shown by the selected illustrations, 
page 60. 

Removal of Existing Bridge.—The contractor shall pull down and 
remove the existing bridge as the engineer may direct. No old 
material will be permitted to be used in the new bridge except 
with the sanction of the engineer. 

Temporary Bridge.—The contractor shall provide and maintain 
a temporary wooden bridge until the completion of the new road- 
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way, must enclose the works with hoarding 7ft. high, and provide 
a public planked footpath, with hand-rail. 

Cofferdams.—The contractor, having obtained consent of the 
Canal Company, shall construct cofferdams to exclude the water 
from the foundations of the works, and shall carry out the whole 
of the excavation in accordance with the specification and the 
drawings. The surplus excavation must be filled in, behind the 
masonry, and well punned in 6in. layer. 

Portland Cement Concrete and Mortar.—The concrete founda- 
tions, and concrete filling between girders must be levelled, or 
formed to the required slope, to receive the masonry and roadway, 
and shall be composed of one of Portland cement, three parts of 
hard broken stone, or burnt bricks—no cube of which shall exceed 
14in. on the side—and five parts of clean gravel, mixed with as 
little water as required, and then as compactly filled into its 
place by being thrown from a height of not less than 10ft. 

Brickwork.—The whole of the brickwork necessary for the 
completion of the bridge, wing walls, and retaining walls shall 
be built in old English bond, lineable, plumb, and solid through- 
out, and carried up uniformly with the facework. No broken 
bricks will be allowed except for closers, The whole of the 
brickwork must be closely bedded in mortar, so that in no case 
shall four cou: when built, exceed in height four like courses 
set dry by more than 1}in.; and in order that every joint may be 
filled, the brickwork must be completely flushed with mortar of 
the requisite fluidity. All brickwork and stonework below level 
a towing path to be built in Portland cement mortar, and all 





above towing path in lime mortar. The bricks shall be hard, 
sound, and well-burnt Tipton bricks, fairly formed, of an uniform 
size, and free from cracks, blisters, clinkers, or other imper- 
fections. 

Stonework.—The stone shall be hard red sandstone, from quarries 
approved by the engineer, and must be the best of its respective 
kind. The facework of abutments, wing walls, retaining walls, 
pilasters, and parapets to be constructed of ashlar masonry, in courses 
of not less than Ift. Gin. The stretchers must be not less than 
3ft. Gin. in length of face, and 2ft. in depth of bed. Headers of 2ft. 
on face and 3ft. in depth of bed. No stone must break joint less 
than 12in. The stonework seen on the north and south elevations 
shall be left rock-faced on the external surfaces, with chisel 
drafts, 2in. wide, carried round each stone. ‘The remainder of 
facework shall be composed of stones worked with a 2in. chisel 
draft, and neatly picked or punched between. All stones must 
be set on their natural Leds, and truly dressed on beds and 
joints. 

Portland Cement and Lime Mortars, Sand, and Puddle.—The 
cement shall be fresh-burnt Portland cement; samples sifted 
through a No. 50 gauge wire sieve shall not leave a residue of 
more than 10 per cent., when gauged neat it shall not become 
firm in less than three hours, and shall, after seven days’ immer- 
sion in water, be eapable of bearing a tensile strain of 800 1b. on 
the sectional area of 2} square inches. Samples will be sent to 
Mr. Kirkaldy for testing. The lime shall be blue lias or other 
approved hydraulic lime, fresh burnt, and protected until used in 
mortar, The sand shall be clean and sharp, free from all foreign 
matter, and screened if required. Portland cement mortar shall 
be composed of one part of sand to one part of Portland cement. 
The lime mortar shall be composed of one and a half parts of 
sand, half a part of furnace ashes, and one part of lime, mixed 
with fresh water, and thoroughly ground in a mortar mill. The 
contractor shall put 200 cubic yards of puddle at the back of 
masonry, in position to be pointed out. 

Sill and Stop Grooves to be Built in Canal Wall.—The contractor 
shall build a timber sill and a cast iron groove for stop planks 
into the quay wall. The Canal Company will provide the sill 
gratis, but will charge the contractor £5 for the grooves, 

Wrought Iron Work.—Main Girders A and B.—These girders 
are shown in elevation and detail. Each must be built in two 
parts jointed together at the crown by a hinge, and also provided 
with hinges or movable bearings at the abutments, as shown 
in the drawings. The web plates are hin. thick. The joints 
must be planed true and square and butt up solid and have 
cover plates on each side jin. thick. The arch flange shall 
be built of three plates, l4in. wide by gin. thick, and connected 
with the webs by angle bars din. by din. by gin. The crown 
flange shall be constructed of two plates 14in. wide by §in. thick, 
and connected with the webs by angle bars 4in. by 4in. by Qin. 
Care must be taken in bending the plates and angle bars of arch 
and crown flanges respectively, to obtain uniform curvature 
throughout. The end plates are to be 14in. wide by yin. thick. 
The haunches shall be stiffened with tee-iron struts, 5in. by 3in. 
by Ysin. placed diagonally and back to back as shown. The 
crown and heel hinges respectively must be fitted to the main 
girders with the greatest accuracy, and the surfaces planed true, 
so that the whole width of the bearings may be in sentient contact. 
Angle bars 2}in. by 2hin. by }in. are rivetted to the webs of main 
girders in positions shown on drawings for supporting the edges 
of the buckled floor-plates. The rivets for securing flange plates 
to.angle bars and angle bars to web plates respectively must 
be jin diameter by 4in. pitch. All other rivets to be jin. 
diameter by 4in. pitch. All rivets at seats or beds to be counter- 
sunk. Packings to be used where shown. The A and B girders 
are similar except that in the latter the web plates and covers 
are y;in. thick. The arch flange shall be built up of two plates, 
14in. wide by 3in. thick, and connected with the web by angle 
bars 3h4in. by 34in. by gin. The crown flange has but one plate, 
14in. wide by in. thick, which is connected with the web by 
angle bars 3hin. by 3hin. by gin. The end plates are 14in. wide 
by in. thick, The haunches are stiffened by tee bars, 5in. by 
3in. by yin. The angle bars for supporting buckled plates are 
2hin. by 2hin. by fin. The holes for bolts for securing footway 
rolled joists and cast iron kerb must be drilled after erection ; 
and the cross girders being only on one side of main girders B, 
the opposite side of webs must be stiffened by tee bars 5in. by 
3in. by yin. 

Cross Girders.—These girders, shown on page 60, are Sin. 
deep; the top flanges are 10in. wide by jyin. thick, bottom 
flanges 12in. by Zin,, web plates, gin, thick, and are built with 
angle bars 3in. by 3in. by }in., and end angles, 3in. by 3in. by 
8in.; the cross girders must be firmly rivetted to the main 
girders and knees as shown. The knees which support cross 
girders shall have web plates din. thick, with angle bars on each 
side 2hin. by 3in. by gin. The seats for cross girders shall be of 
wrought and cast iron respectively, and the rivet holes must in 
all cases be drilled after erection through the several thicknesses 
at the same time. 

Intermediate Girders.—These are not shown in the drawings, but 
are 7in. deep; the top flanges are formed of angle bars 2in, by 
3in. by 3in., placed back to back, with the widest tables upper- 
most. ‘The bottom flange plates are 10in. by ee The web 
jates, which are #;in. thick, are attached to the bottom flanges 
by angle bars 2hin. by 2hin. by gin. The end angles are also 
2sin. by 24in. by gin. 

Rolled Joists.—These are of ordinary form. They are 3in. 
wide by 3in. deep, and weigh 11 Ib. per lineal foot. They must 
be straight and free from all twist and unevenness, and the ends 
must be neatly squared. One end will be secured upon a cast 
iron seat by two 4in. bolts to top flange of main girder B. The 
other end will rest on the top flange of main girder C, and be 
secured thereto by two }in. bolts. e bolt holes must be drilled 
when the girders are in position. Those joists which rest 
throughout their whole lengths upon the masonry abutments 
must be secured at each end by two lewis bolts, 4in. diameter, 
7in. apart, run in with lead. The joists ends which rest on the 
masonry will be similarly secured, in each case, by two 4in. 
lewis bolts run in with lead. 

Roadway Floor Plates.—The floor of roadway shall be con- 


structed with Mallet’s buckled plates, see elevation and plan. Each | 


plate will be 3ft. square by gin. thick, with a curvature of 1jin., 
and fillets 2in. wide, and must be firmly rivetted to its supports 
alongallits edges with rivets gin. diameter by 3in. pitch, with strips 
of tarred canvas fixed between all the joists to make them water- 
tight. ‘The plain floor plates, for covering the irregular eS 
at the sides of the east and west abutments are }in. gin. 
thick respectively, and stiffened by tee irons 44in. by 3in. by 
hin., rivetted to their crowns by jin. rivets, 4in. pitch. The 
wrought iron seats for plain floor plates are Gin. wide by in. 
thick, sunk ate into che masonry and bedded in Portland cement. 
Strips of vulcanised india-rubber 2in. wide must be laid between 
the plain floor plates and the wrought iron seats to make the 
joint water-tight. 

Footway Floor Plates.—The floor plates are }in. thick. The 
plates will form butt joints over the centres of rolled joists, to 
which latter they will be secured by rivets gin. diameter by 2in. 
pitch. The ends of the plates resting over main girders B and C 
respectively, will be supported by four rows of angle bars 2in. by 
2in. by #;in., bent to curvature of main girders ; two rows being 
rivetted to the kerbs and floor plates by rivets gin. diameter by 
2in. pitch ; and the other rows to the cornices and floor plates by 
rivets of the same diameter and = The joists must be made 
water-tight, by laying strips of tarred canvas between them 
previous torivetting. The guard plates for crown hinges of main 
Efrsiocs A and B will be of jin. plates, and those for the heel 

inges or pivots of main girders A and B will be of @in. plates. 

irty-six hangers for gas and water pipes are required. 

Quality of Wrought Iron Work. Plates—All plates shall be 
equal in quality to the best Staffordshixe boiler plate. They 


must be placed in the work so that the fibre of the iron may run 
in the direction of the greatest strains, The edges of every plate 
must be finished to true lines by planing, so that the plates may 
touch each other throughout the entire Tength of every butt joint. 

Angle, Bar, and Tee Iron.—All angle, bar, and tee iron must be 
equal to B,B, merchant bar of the best manufacture, 

Rolled Joists.—All rolled joists must be of approved British 
manufacture, free from flaws or other defects, straight, and of 
uniform section throughout. 

Bolts.—All bolts shall be of the best scrap iron and al! serewed 
ends of bolts, hangers, &c., must be cleanly cut with Whit- 
worth’s threads, and tightly fit the nuts. ‘The bolt heads and 
nuts to be hexagonal. The heads to be forged from the solid. 

Rivets and Rivet Holes.-All rivets must be made of the best 
scrap iron and have round cup heads. — All rivet holes in the 
flange plates, web*plates, ‘and angle bars of the arch and crown 
flanges must, in the first instance, be punched smaller than the 
size of the rivets they are to receive, and shall afterwards, when 
the plates are put together, be rimered or bored out the exact 
size, so that a Jin. pin may be driven through a set of four thick- 
nesses at any hole with a light hammer. In drilling holes in the 
wrought iron work no oil will be permitted to be used, only soft 
soap and water. 

Zesting.—Test samples will be selected f¥om the bulk of iron, 
steel, or cement from time to time during the progress of the 
works, and forwarded’ té Mr. Kirkaldy, of Southwark-street, 
London, for testing. No wrought iron will be allowed to be used 
on the works of this contract which does not give, on the average 
at least, the following results :- 


area of 


fracture. 


breaking strain | 


Description of material. per square inch. | 





Not less than Not less than 


Tons. Per cent, 
Wrought iron in bolts, nuts, and rivets | 26 25 
Wrought iron in rolled joists, angle 
iron and tee iron» / 23 15 
Wrought iron in plates, lengthwise... 22 15 
Ditto ditto crosswise... 18 5 





The contractor must bear all costs and expenses in connection 
with these tests. In addition, all wrought iron work when com- 
plete shall, at the sole risk and cost of the contractor, be sub- 
mitted to any test that the engineer may direct. 

Cast Iron Work,—Main Girders C.—These are shown at Figs. 
000. Each girder will be cast in five parts, and bolted together 
in the manner shown ; the arch and crown flanges must be care- 
fully fitted and formed to the curvature shown on drawing. The 
girder feet will be planed, and rest upon wrought iron bed-plates, 
and be secured to the abutments by lewis bolts, 1}in. diameter by 
12in. long, run in with lead.  Serolls, with the year and motto, 
will be cast separately and fixed after erection to the centre of 
face of m:'n girders C. The Corporation Arms will be separately 
cast and .xed after erection to the face of \spandrils. 

Cornices, Parapets, and Kerbing.—These, cast to the form and 
dimensions given on the drawings, will be secured by jin. bolts, 
Gin. apart. Each vertical joint will be fastened by four bolts, 
fin. diameter; and pockets will be cast in the cornice back for 
receiving the ends of rolled joists. The parapet joints must be 
planed, and the vertical joints secured by ;4in. screws. The 
parapet head will be jointed with wrought iron dowels and 
screws; and the parapet will be fastened to the crown of 
cornice by in. bolts with tee heads. The kerbing—72 lineal 
feet—will be cast in 6ft. lengths, and secured by jin. bolts. 

Crown and Heel Hinges for Girders A and B.—The cast iron 
crown hinges for main girders A and B must be bored to fit the 
turned steel pins, and fixed on the girders by gin. bolts, the holes 
for which must be drilled. The castiron heel hinges must be fixed 
| by fin. bolts, the holes for which must be drilled. The lower 

wortions must be bedded perfectly true and level on 7 Ib. sheet 
lead, and bolted firmly to the masonry by ljin. lewis bolts, run 
in with lead. 

General Castings.—All cast iron work must be sound, clean, 
sharp and true in outline ; entirely free from air holes or other 
| flaws, and must have an admixture of two-thirds No. 2 hot blast 
grey pig, mixed with one-third No. 3 cold blast. 

Pipes.—-The gas and water pipes shall be composed of best grey 
metal, must be truly cylindrical in bore, of uniform thickness, 
and carefully coated, both inside and outside, while hot, with Dr. 
Angus Smith’scomposition. All jointsmust be provided with proper 
chipping pieces, must be planed where paadibe, and all rivet and 
bolt holes must be drilled, and slot holes made where shown. 
The metal must be of such strength that a bar 2in. deep by lin, 
wide and 3ft. Gin. long shall not break with aless weight than 
3000 Ib. in the centre, when placed on supports 3ft. apart. 

Steel.—The cast steel pins for crown hinges of main girders A 
and B are 4in. diameter, and those for heel hinges Gin. 

Painting.—All plates, bars, and other wrought iron work shall 

be dipped upon leaving the rolling mill—while hot—in boiling 
ener oil. After the iron work has been approved and weighed 
it shall, before leaving the contractor’s works, receive two coats 
of paint of approved colour, and when erected the whole shall 
receive two other coats of approved colour, Previous to painting 
the work must be scraped ps cleaned. ‘The whole of the paint, 
both for wrought and cast iron work, to be “Calley’s Torbay 
paint.” 
’ Roadway.—Previous to commencing the roadway, the upper 
surface of concrete filling must be covered with a layer of Portland 
cement mortar lin. thick. The roadway will be formed of mac- 
adam 7in. thick. The whole of the stones to be thoroughly 
coated and incorporated with Val de Travers asphalte before they 
are placed in position. The first coat, din. thick, will be composed 
of Bentley or Rowley stone, broken by hand, small enough to 
pass through a 24in. ring in every direction, and must be rolled 
with a 15 ton steam roller, until it is, in the opinion of the engi- 
neer, properly consolidated. The contractor shall, on receipt of 
notice from the engineer, spread the second coat, composed of 
Bentley or Rowley stone, broken by hand, small enough to pass 
iGemeb a 2in. ring in every direction, and similarly consolidate 
the same by the aid of the steam roller, using as much vel or 
limestone chippings (also coated with asphalte) as may be neces- 
sary for blinding the upper layer. The Corporation 15 ton steam 
roller may be hired from the Streets Committee, at a charge of 
50s. per day. The channels—40 yards in length—shall consist of 
four rows of Bentley setts, 4in. square by 44in. deep. They shall 
be bedded on lin. of sand, with an under layer of 4in. of 
rough ashes, The whole to be well rammed, and the joints crossed 
and racked with fine clean dry gravel, and grouted with Val de 
Travers asphalte, and the dee covered with a layer of fine 
gravel din. thick. Thecrossing must be of Mountsorrel granite 
setts, 4in. wide by 5in. deep by 7in. long. The whole area 
of inclined way at north-east of bridge must be paved.with best 
blue Staffordshire bricks, on edge. The bricks to be laid and 
jointed in lime mortar, on a bed of 3in. of sand or ashes, 

Footways.—The footways over bridge shall be laid with Caith- 
ness flags, 2in. thick, bedded in Portland cement mortar. 1 
stones to be 7ft. by 3ft. The footways at east and west of bridge 
shall be paved with best blue chequered bricks, laid in lime mortar 
on a bed of 3in. of sand or ashes. The whole of the works are to be 
completed on or before the 1st March, 1879, and tenders endorsed, 
**Tender for Canal Street Bridge,” to be sent on or before the 











29th inst., addressed to the Chairman of Public Works Committee, 
Town Hall, Wolverhampton. 
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RAILWAY MATTERS. 


THERE is a prospect of getting the Wind.street station, Swansea, 
opened again for trafic. By its stoppage serious injury was done 
to Briton Ferry. 


THE commotion at Swansea with regard to the use of steam 
power on tramways is still great, and very influential signatures 
to the petition are being got up. 

ue Midland Railway Company have just given notice of 
their intention to supply travellers on their lines with iced 
water at any of the refreshment rooms gratuitously. 

Gop medals have been awarded to Mr, W. Stroudley, of the 
London and Brighton Railway, and to Messrs. Black, Hawthorn, 
and Co., for the locomotive engines they respectively exhibit at 
Paris. ‘lo Mr. R. F. Fairlie, a bronze medal has been awarded 
for the double bogie locomotive which he exhibits. 

On the 18th inst. a train of the Great Northern line, after 
arriving at the Stamford station, where all the passengers 
alighted, was driven to the engine shed, a short distance off, to 
take in water at a point which overhangs the river Welland. 
When approaching the shoot the engine with the whole train ran 
off the bank into the river. The driver seeing the danger, jumped 
into the water and swam ashore. 

Ovr Birmingham correspondent writes :—Traders who have a 
large foreign connection are gratified that there is reason to con- 
clude that the London and North-Western, the Great Western, 
and the Midland Railway Companies have agreed to accede to 
the application of the Wolverhampton Chamber of Commerce, 
who desire that on goods packed for abroad there should be a 
reduced carrying rate at the owner’s risk. 

THE Kieff papers state that on the 15th inst. a terrible colli- 
sion took place at Korsoun between two heavily-laden luggage 
trains—one with twenty-six wagons drawn by two locomotives, 
and the other, with a single engine, comprising thirty-one car- 
riages. ‘The crash was terrific. The three amma Frama were com- 
pletely smashed to pieces, and the broken wagons extended along 
the line for nearly two miles, the fields on either side being 
strewn with corn, and salt, and sand. All the engine drivers an 
stokers were killed, together with the guards in the front brakes 
of each train, The collision arose from the carelessness of the 
station-master at Korsoun in sending on the double-engine train 
before the signal had been given that the line was clear. 


‘THE subject of steam power on tramways will be brought 
under the notice of the House of Lords to-day by the Earl of 
Redesdale, who will move :—‘ That this House is not prepared 
to sanction the use of steam power on tramways generally under 
the conditions proposed in the bills now waiting to be committed 
without further inquiry; and that further and well-considered 
legislation appears desirable in regard to tramways to be worked 
by steam along public highways throughout the country in con- 
junction or in rg ee with railways, such tramways bein 
free from many of the obligations to which railways are subject, an 
frequently proposed to be laid on one side instead of the centre of 
the road, thereby affecting the property of frontagers injuriously 
and unequally.” 

Ir is a very difficult thing to cut red or nearly white hot rails 
so that they are of the same length when cold, as, if cut at 
different temperatures, they will vary in length on cooling. The 
following ingenious mode of obtaining a standard temperature 
has, we understand, been adopted in some German and Russian 
rail mills, The glowing rails are looked at through a dark glass ; 
when they have cooled to a certain temperature they can no longer 
be perceived. Using a dark blue or orange-yellow glass, e. g., the 
rails may still be at ared glow, when the light radiated from 
them disappears in the dark glass. It may be considered that the 
light from two rails observed through the same dark glass 
disappears at the same temperature, and thus one is guided in 
cutting the rails while in this similar state, each rail after rolling 
being allowed to cool till it can no longer be seen at a given 
distance through the dark glass; thus they can all be cut of the 
same length. 

Tue following circular has been issued to the shareholders of 
the Tay Bridge :—‘‘ The joint committee beg to congratulate the 
shareholders of the ‘lay Bridge undertaking on the successful 
completion of this great work, and on its opening for public 
tratfic on the Ist of June last. An opportunity now presents 
itself for the carrying out of an arrangement in the interests, the 
wr committee believe, of all concerned, under which the share- 
iolders may at once dispose of their stock at the rate of £130 for 
each £100 of capital, the payment to be made on Ist August 
proximo. The joint committee and directors of the North British 
Railway Company, in respect of their holdings, have agreed to 
accept these terms, and, as the committee consider the sum 
prope wed 1 





8, under the circumstances, a very fair consideration, 
they recommend it also for the acceptance of the shareholders 
generally. On your signing the annexed form, and returning it 
to the secretary, he will arrange for the transfer of the stock, and 
the remittance to you of its value.—James Cox, Chairman of the 
Joint Committee of the Tay Bridge Undertaking.” 

_PropaBty the fastest time ever made by regular trains in the 
United States is now made between New York and Philadelphia. 
The new line, made up by the Central of New Jersey, Delaware 
and Bound Brook and North Pennsylvania, runs one train 
between the two cities in two hours and five minutes, including 
the ferry crossing of the Hudson river. The running time for 
the eighty-eight miles from Philadelphia to Jersey City is one 
hour and fifty-six minutes, the train stopping at Trenton Junction 
and Bound Brook, and also for the re crossing at Elizabeth. 
The corresponding train from New York makes the run in two 
hours and five minutes, with the same stops. The Pennsylvania 
runs its fast train from West Philadelphia to Jersey City, eighty- 
nine miles, in one hour and fifty-four minutes, the return train 
making the trip from Jersey City to West Philadelphia in one 
hour and fifty minutes. ‘These trains stop at Trenton and for the 
grade crossing at Elizabeth, and are also obliged to reduce speed 
over the Trenton bridge, and for nearly two miles passing through 
the city of Newark. Special trains have made as fast or faster 
runs, but we do not think that an average speed of forty-eight 
miles an hour has ever before been required by regular time-tables 
in America. 

““THE doctors residing along the line of the Metropolitan 
(Elevated) Railroad in New York have taken an extraordinary 
step. On the 2nd inst. three of their number appeared before 
the Grand Jury with a memorial, signed by 188 members of the 
faculty, asking to have the road indicted as a nuisance, or to 
compel it at once to adopt some means to put a stop to the 
rumbling of its cars. If this is not done, these physicians say. 
the most alarming consequences will ensue. te isturbs and 
interrupts all mental processes and all common conversation near 
the line of the route during the continuous passage of the trains.’ 
‘This noise,’ they go on to say ‘is capable of doing, and 
undoubtedly will do, great and permanent injury to those exposed 
to its influence. Perverted mental and maceat action, cerebral 
exhaustion, —r paralysis, meningitis, and decay of nutri- 
tion, must be largely promoted ceenat Tan population ex to 
its influence, while to some the alternative will be deafness, 
dementia, or death,’ The memorial adds:—‘The State can 
hardly provide lunatic asylums as rapidly as the number of proper 
subjects increases.’ It is said they have retained the services of 
Mr. Edison, who has been granted unlimited power to make efforts 
to stop the noise of trains, He has made several trips over the 
road, and has taken observations of the sound at different points 
along the road by means of empty barrels and sounding boards, 
and it is said is now pe mngek re, an instrument, on the principle 
of the phonograph, with which he expected to record the vibra- 


J by the various causes which he thought created 
aR 





NOTES AND MEMORANDA. 

THoucH the means of duplexing and quadruplexing telegraphic 
circuits has been so recently matured, there are already 14,580 miles 
duplexed and 16,157 miles of quadruplexed circuits in operation 
i Amesien the principal stations being Philadelphia and New 

ork, 

THe total number of failures in England during 1877 was nearly 
10,400, the number during the first half of the year being 5685. 
The number for the same period of 1878 was 6812, or an increase 
in the first six months of 1878 of no less than 1127, ‘The total 
number of failures in America during 1877 was about 7900, and 
in the first six months of 1878, 5825. 

PRorESssOR FRUEHLING affirms that the. value of a soil may 
be positively decided by its percentage of phosphoric acid. “ 
an unfruitful soil should contain a fair proportion of phosphoric 
acid, the cause of its barrenness will be found to be not the 
absence of plant-food, but the presence of some positively 
injurious substance therein.” 

Iv is stated that the Jablochkoff electric lights employed in the 
Avenue de ]’Opera of Paris are costing £20 per night, but the 
thirty-four lamps that illuminate that street give much more light 
than is necessary for the purpose of street-lighting. It is stated 
that no less than eighteen different kinds of regulators for the 
electric light, not including the ‘ candle ” of M. Paul Jablochkoff, 
are exhibited at the Paris Exhibition. 

A New method of separating nickel from iron, which is said to 
have the advantages of economy of time, is suggested by Margaret 
8. Cheney and Ellen S. Richards, based upon observation of the 
behaviour of the phosphate of nickel and poapnete of iron towards 
acetic acid. In the presence of an excess of phosphate of soda, 
the phosphate of nickel is affirmed to be soluble in acetic acid, 
while the phosphate of iron, on the contrary, is almost com- 
pletely insoluble. The original communication is published in 
the American Journal of Science, xiv., 178. 

A NEW magnetic observatory has been opened at Pavlovsk in 
connection with the Central Physical Observatory of St. Peters- 
burg. It covers about eight hectares of surface, and the situation 
isfavourable. The establishment comprises three principal scientific 
buildings, the main building of stone and surmounted by a tower 
for meteorological observations; a double-arched structure in 
stone covered with earth for observations in magnetic variation ; 
and a wooden pavilion, without a particle of iron, for absolute 
magnetic measurement and for determinations of time. All the 
structures are roofed with bituminised paper. 

Arter describing Prof. Hughes’s microphone, a recent number 
of Naturforscher remarks that it is based on essentially the same 
principle as a telephone arrangement lately devised by M. Liidtge, 
and described to the Berlin Physival Society in April. In both, 
the Bell telephone is used as receiving apparatus; in both, it is 
the variation by means of sound vibrations of the mutual pres- 
sure of two conducting surfaces inserted in the circuit, that causes 
a variation of the resistance, and so of the intensity of the cur- 
rent. Only M. Liidtge employs two metal plates in contact, or 
ae and clippings; while Prof. Hughes uses prepared carbon. 
M. Liidtge stated also that his apparatus was so sensitive that one 
easily heard, with the receiving apparatus, conversation in a 
neighbouring room, the slightest tay of the table on which the 
instrument stood, by placing the hand on it, &c. 

THE existence of an allotropic modification of copper, distinct 
by its physical and chemical properties, has just been established 
by M. Schiitzenberger, who has described those properties to the 
French Academy—Comptes Rendus. The surest way of obtain- 
ing it is by electrolysis of a 10 per cent. solution of acetate of 
copper, previously boiled some minutes to expel acetic acid and 
render it slightly basic. Two Bunsen or three Daniell elements 
are used, and all rise of temperature in the bath is avoided. The 
electrodes, platinum negative, copper positive, and larger, are 
arranged parallel about 3 to 4 centimetres apart. The face of 
the platinum next the copper is then covered with allotropic 
copper, while the other face receives a thinner deposit of ordinary 
copper. The new form has a bronze appearance, with metallic 
lustre, slightly rugose surface ; it is brittle, and can be bruised to 
impalpable powder in an agate mortar, &c. 

ComMANDER W. S. Scuuey, of the United States steamer 
Essex, has recently reported to the Secretary of the American 
Navy that he has successfully run a line of soundings from St. 
Paul de Loanda, Africa, to Cape Frio, Brazil, via St. Helena. 
The greatest depth found between Africa and St. Helena was 
3063 fathoms, or 18,376ft.; and between St. Helena and Brazil 
the greatest depth was 3284 fathoms, or 19,704ft. (nearly 3} 
miles). The soundings taken eastward and westward of St. 
Helena exhibit in profile that that island stands almost per- 
pendicular in nearly 12,000ft. of water. After leaving the coast 
of Africa there is an abrupt descent of 900 fathoms in the first 
sixty miles from the coast, deepening up to 3000 fathoms in a 
distance of about 700 miles, whence to St. Helena gradual 
reductions in depth occur, and an entire change takes place in the 
character of the bottom from mud to coral, rock, and sand. 

Tue conduction of heat by substances that are poor conductors 
has recently been investigated by M. Less, in the laboratory of 
M. Wiedemann. The substances examined were varieties of stone 
and wood. Plates were—says the Scientific American—cut off 
them and placed on the bottom of a vessel equally heated with 
steam. On the other free surface was placed a soot covered 
copper plate. In adry enclosed space, protected from all external 
radiation, a thermopile was exposed at different distances to the 
radiating copper plate, and from the deflections of the galvano- 
meter inserted in the circuit, after a short exposure—always the 
same—the heat conductivity of the plate under examination was 
determined. The experiments were performed with great care, 
and are detailed in a recent number of the dnnalen der Physik. 
We give the following table of results—in it the conductivity of 
the best conductor is put=1000 :— 








1 Condue- 

Substance. Sp. Gr. tivity 
Marble from the Pyrenees Se ee 2-616 1000 
Saxon granite (containing albite) .. 2629 .. .. 804 
Carrara.marbie ... .. «e oe «@ 2, a. a 
Marble from Italy mt ste ae 2°682 763 
Basalt from Idar, near Oberstein .. 2°712 726 
Seeberg fine grained sandstone... 2°130 72 
Granite from the Thuringian forest 2°545 713 
Strehlen sandstone .. .. .. .. .. «. 2°324 701 
Red gneiss of Tharandt .. .. .. .. «. 2°540 - 696 
Nephalin—Basalt of Mitterteich 2*853 690 
Serpentine of the Saxon Erzgebirge 2°418 678 
Gneiss of Tharandt ak? We. id. oe Ge Sere we «6S 
Cartebadem Siiver .. 6. un ws ee oe BUHL Ww. «= 
Sandstone of Postelwitz .. .. .. .. «. 1997 487 
Clay slate from the Schwartal cc ce ce ee 469 
Sandstone with kaolin cement 1°951 420 
Common clay as cies | Roe 2°003 275 
mane wood (with the fibres) .. 0°634 192 
Oak wood (with the fibres a 0°621 161 
Box wood (with the fibres) .. .. .. 0-790 131 
Box wood across the fibres = the rings 0°754 96 
Oak wood across the fibres = the rings OOS 86 


Maple wood across the fibres and rings O571 .. .. 86 
Maple wood across the fibres = the rings .. 0607 .. .. 85 
Oak wood across the fibres and the rings .. O°571 .. .. 75 

The numbers obtained for the stones show that in general 

— and compactness greatly favour the age of heat; still, 

the values of the conductivity by no means depend on the specific 

gravity alone. The stones of crystalline texture conduct better 
than those mechanically mixed, and the stones with fine grains 
better than those with coarse. The few observations made on 
woods show that in them, as was long since demonstrated by 


Tyndall and others, there is a much more rapid passage of 
heat in the direction of the fibres than in that at right angles to 


them. The ratio numbers, however, are somewhat different from 
those formerly obtained. 





MISCELLANEA. 
Tue formal ceremony of opening the new wet dock in connec- 
tion with Ayr Harbour took place on Thursday, the 18th inst. 


THE metric system has been formally introduced into the 
service by the Surveyor-General of the U.S. Marine Hospital 
Service, In future all medical officers connected with this service 
will be required to discard the apothecaries’ weights and measures, 
and use the metric system instead. 


A piscovery of pure rock-salt has recently been made near 
the village of Wyoming, forty miles south-west of Rochester, on 
the Rochester and State Line Railway. A labourer, employed 
bya Mr. Evest, was sinking an oil-well, when, xt a depth of 1200ft., 
the drill struck a stratum of rock-salt about 100ft. in thickness. 

THE Sutro Tunnel, for which ground was broken on October 
19th, 1869, has at last reached the Comstock mines, connection 
having been made with the 1650ft. level of the Savage mine on 
the night of July 8th, 1078. The work has, tl.erefore, required 
eight years, eight months, and ten days to complete. The pro- 
gress was very slow at first, all drilling having been by hand ; 
but, in the spring of 1874, steam drills were adopted. An account 
of this work was given in one of a series of articles on “ Silver 
Mining in Nevada” in our last volume. 


ILLUSTRATING the working of a tariff in a new country like the 
United States, we see that the manufacturers of spool cotton 
in Scotland have moved machinery and hands over to Long 
Island and New Jersey and established the manufacture on 
American soil, preferring to pay taxes rather than duties. The 
same is true of one of the largest flax thread manufacturers in 
the world; they have a branch manufactory in New Jersey 
employing 500 hands, but compelled to use mostly Canadian, 
Russian, ‘Trish, and Belgian flax, because American flax growers, 
are too careless of the product. In this connection we might 
also mention a great number of tool, machinery, and cutlery 
manufacturers who have established a prosperous, business in the 
United States. 

Mayor Bowron again calls attention to the fact that from 
many causes the water supply of London frequently deteriorates 
after having been delivered by the companies into the cisterns of 
the consumers, The remedy for this deterioration is doubtless to 
be found in a constant supply, such constant supply, however, 
is not yet general; meanwhile it is of the utmost importance that 
the attention of householders should be given to the fittings and 
cleanliness of their cisterns, as well as to their house drains and 
the water pipes connected therewith, upon which depend in a 
great measure the purity and sufficiency of the domestic water 
supply. An inspection of the cisterns too frequently shows that 
they are in a state of foulness totally unexpected, and generally 
caused by local circumstances and faults. 


Wuen Holland and Belgium separated, the latter was far 
behind in the matter of commerce; now the commerce of Belgium 
leads that of Holland by £10,000,000 a year, having increased 
thirteen-fold in forty-four years. Belgium believed that it would 
pay to encourage invention by means of a patent.law; Holland 
did not. The first promptly shot into the front rank of prosperous 
manufacturing nations, while the second is nowhere. It would 
be an interesting study to trace the connection of Belgium’s pros- 
ore! with the 1500 patents, about, granted per year by that 
ittle State. That thenumerous labour-saving inventions embraced 
by these patents have not diminished the demand there for men 
is evident from the single fact that Belgium is now by far the 
most densely populated country on the globe. 


THERE is too frequent evidence of the necessity for more able 
superintendence of the working of our navy boilers at sea. A 
boiler explosion occurred on Saturday evening on board her 
Majesty’s gunboat Bustard while crossing West Bay, off Portland, 
by which a stoker named Pearce lost his life, while the chief 
engineer, Mr. William Skeen, is in such a dangerous condition 
from the injuries received that his life is despaired of. The 
gunboat was on a voyage from Plymouth to Portland, and 
between four and half-past four o’clock she was about four miles 
from Portland. A witness on deck was looking down into the 
engine-room, as the starboard engine had broken down, and 
endeavouring to see what was the matter. A fewminutes after- 
wards he observed a volume of fire and smoke break from the 
port furnace into the engine-room, and this was followed by a 
cloud of steam. ‘The men below rushed up the hatchway, Pearce, 
who was among them, being very severely scalded. From an 
inspection of the boiler it appeared that a furnace crown had 
come down. 


THE captain of a German steamer recently reported that he 
found the whole of the north-east coast of the island of New 
Britain, in the South Seas, enveloped in dense smoke, and he 
experienced great difficulty in proceeding.up the channel between 
it and New Ireland, as fields of pumice-stone, several feet in 
thickness, covered the surface of the water. On February 9th he 
reached Makada, Duke of York group, and found that three 
craters had broken out in the New Britain peninsula, at the foot 
of the so-called Mother and Daughters Mountains, from which 
dense masses of pumice-stone were continually being thrown up. 
A tidal wave swept over Blanche Bay on February 10th, and soon 
afterwards a new island appeared, about three-quarters of a mile 
in diameter. This island is situated to the south of Natopi, or 
Henderson Island, and where it now is no bottom was previously 
obtained at seventeen fathoms. The captain of the vessel men- 
tioned further states that the water in Blanche Bay was scalding 
hot for two days, and that immense quantities of boiled fish and 
turtle were thrown on shore, and eagerly devoured by the natives. 


THE death is announced of Dr. Thomas Oldham, who was from 
its origination in 1850 till 1876 at the head of the Geological 
Survey of India. It was under his direction that the official 
geological survey was commenced, first under the Hon. East 
India Company and afterwards as part of the Government public 
service ; and until his retirement from ill-health he had the 
control of the issue of the official geological maps, as portion by 
portion the work was completed, and the issue of the memoirs 
explanatory of the maps. In 1861, eleven years after the survey 
was commenced, he originated the publication of the folio-sized 
‘*Paleontologia Indica,” which consisted of plates, with descrip- 
tive letter-press, illustrating the fossils of the country, and the 
work has progressed steadily in fasiculi as an official publication 
printed by command of the Governor-General of India. Dr. 
Oldham was born in Dublin in May, 1816, and after education at 
a private school entered at Trinity College, Dublin, at the age of 
sixteen. After taking his B.A., he studied in 1837-8 at the 
engineering school of Edinburgh, and attended Jameson’s 
lectures on geology and mineralogy. Returning to Ireland in 
1839, he became chief geological assistant to Major-General 
Portlock, then at the head of the survey of Ireland, and he 
helped in the —— of the well-known report on Londonderry, 
Tyrone, &c., published in 1843. After being for a while curator 
and assistant-secretary of the Geological iety of Dublin, he 
held for a year the Professorshi of Engin , and in-1845 
succeeded the late Professor John Phillips as Professor of Gealogy. 
He was then appointed local director of the geo ical survey of 
Ireland, and the Geological Society of Dublin elected him its 
president. After the various experiences thus gained, in 1850 he 
was appointed to organise the geological survey of India. There 
were many unexpected difficulties to contend with, but during the 
sixteen years of his office these were more or less overcome, 
While in India he became a member of the Royal Asiatic Society 
of Bengal, and was four times president, Besides being elected a 
Fellow of the Royal Society in 1848, he received the Royal 
medal of the Society in 1875, Pr, Oldham was also a Fellow of 
the Geological Society since 1843, was a Member of the Royal 
Irish Academy, and an honorary LL.D. He died at Rugby, 
July 17th. 
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CONTRACTS OPEN—BRIDGE OVER THE BIRMINGHAM CANAL, WOLVERHAMPTON. 
MR, G, EASTLAKE THOMS, C.E., WOLVERHAMPTON, ENGINEER. 


( For description see page 58.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twietmever, Bookseller. 

NEW YORK.—Tue Witmer and Roorrs News Company, 
31, Beekman-street. 








PUBLISHER’S NOTIOE, 


** This week is published « Double Number of THe ENGINEER 
containing the Index to the Forty-fifth Voume. The Index 
includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months. Price 1s. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage bern ad in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. f 5‘ 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
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Frencu.—G. Masson, Editeur, Libraire de U Academie de Médecine, 120, 
Boulevard St. Germain, Paris. 

J. D.—Your invention would work very well, but we do not think it possesses 
enough novelty to entitle you to a patent, 

’. H.—You can see all the specifications of patents for raising wrecks and 
extinguishing fires at the Free Library in your town. 

B.—Jf you can show that the man in whose name the invention has been 
patented was not the jirst and true inventor, the patent will be worthless. 
Consult a solicitor, 

M. M. N.—/t would be unwise to make the furnace other than of a circular 
section. For the diameter mentioned the height should not be less than 5ft. 


or Gft. You will not be able to do much with gas coke for such a purpose. 
Furnace coke inuat be employed ; the pieces of pig should not be more than 
bin, inlength. The metal you refer to would answer the purpose 


R. T. T.—There is no universally recognised rule in the matter. The 
drawings of either architect or engineer become the property or not of the 
owner of the work done, according to agreement before the work is com- 
menced It is common in such agreements to stipulate that the owner shall 
be provided with certited copies of the drawings used, otherwise the latter 
become the property of the engineer or architect employed. 

AIR FURNACES. 
(To the Editor of The Bugineer.) 
Srr,—Would any of your readers kindly advise me as to the best form 
of air furnace for the quick fusion of copper, containing, say, three tons 


at a time? FounpeEr. 
Brixton, July 18th. 








WATER POWER. 
(To the Editor of The Engineer.) 
Sir,—Would any of your readers inform me what diameter of a 
wrought iron shaft I would require to transmit 10-horse power at a 
velocity of fifteen revolutions per minute, from the end of a water-wheel 


shaft to the speed gearing? Also, what number of spindles spinning 2} 1b. 
flax yarn are comaliewed equal to the work of 1-horse power ? 8. F. 
July 23rd. 


(The proper diameter of the shaft will de 
amount of torsional twist permissible, and the Leg of the shaft. A 
shaft 20ft. long, for example, of ordinary iron, should not be less than 
bin. diameter for driving spinning machinery.—Ep. E.] 


MINE PUMPS. 
(To the Editor .f The Eagineer.) 

Sir,-- Will any of your good readers suggest some plan which will help 
me in the following? Having a force jie 4 18in. diameter and Sit. 
stroke, forcing up a pit 50 yards deep, under some peculiar circumstance 
I cannot get the pump to force a full stroke without working six days in 
succession. Should anything happen which requires the clack doors to 
be taken off, when starting the my again we can only g«t it to force 
half the stroke until the above time has been worked, the! we get the 
full stroke. The pump ace its supply out of a wroug) | iron cistern 
about 6ft. from bottom of plunger. The clacks appear t* be good, as 
water always stands in the ¥ when not working. Nu),'ber of strokes 
per minute, five. I phone? pe pleased by any suggest®n from your 
readers which will give me the benefit of the full stroke. 


md on its length and the 


July 22nd. Corgiery Owner. 

{A pet cock to permit the discharge of air from the bart] will probably 
modify the very peculiar idiosyncracy of our correspondent’s pump.— 
Ep. E.] 
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THE ACTION OF RAILWAY BRAKES. 
On Monday morning ewer Douglas Galton and 
Mr. Westinghouse resumed their inquiry into the action 
of railway brakes, which had been interrupted for a short 





time to enable certain alterations to be made in the con- 
struction of the recording apparatus in the experimental 
van. It will be remembered that the inquiry began on 
May 27th, and we illustrated the experimental van and 
commented on the results obtained in our impressions 
for May 31st and June 7th and 28th, All the alterations 
since made in the van refer to matters of detail, their 
effect being that the ciqreme given by the recording 
agg ery are clearer and more perfectly trustworthy 
than before. Two ends of two carrying springs have 
been attached to levers which act on a water-pressure 
diaphragm, and by means of a Richards indicator, record 
the action of these spri The system of scaling the 
diagrams has also been modified, but with these exceptions 
what we have already said in the way of description will 
apply to all that follows. It may be worth while for the 
sake of rendering matters clear, however, to explain that 
six indicators are used to record—(1) The angular or 
tangential strain on the brake blocks; (2) the motion 
of the carrying springs of the van; (3) the force applying 
the blocks to the wheels ; (4) the pull on the draw-bar 
of the van ; (5) the speed of the van, the motion of the 
indicator being derived from the leading wheels to 
which only the brake is applied ; while (6) is a somewhat 
similar indicator driven by a belt from the unbraked 
wheels. There are, besides, two Stroudley speed indi- 
cators in the van, employed to check the accuracy of the 
Westingpense instruments just named. 

On Monday morning the van drawn by the “Grosvenor” 
left Brighton station and ran to Hastings and back, 
several experiments being made on the road. Unfortu- 
nately, however, a portion of the brake rigging gave way 
during the experiments, and brought them to a close. 
On Tuesday morning, with new and stronger rigging, the 
experiments were resumed, and continued on Wednesday. 
We may be excused for not going minutely into the 
investigation of the results obtained, when we state that on 
the first day alone more than 120 diagrams were obtained 
which will have to be compared and arranged and 
measured before definite Sole can be made public. 
This is a work of some time. We may, however, with 
advantage, indicate the nature of such phenomena as 
appear most worthy of attention. 

The first point claiming attention is the failure of the 
brake rigging. This consists of a Y-shaped frame, the 
two limbs of the Y being welded to a stout transverse 
rod, the ends of which are prolonged beyond the limbs 
of the Y far enough to pass through the brake shoes. 
The single leg of the Y is connected by a system of levers 
with the piston rod of the air cylinder, and when the 
brake is applied the whole Y frame is put in tension, 
with the exception of the transverse bar, which is in com- 

ression. The diagonal bars or limbs of the Y are of 

in. round iron ; the transverse bar is of 14in. round iron. 
This bar gave way by bending in the middle on Monday. 
It wasreplaced bya much strongerrigging on Tuesday. The 
strain put on each brake block is precisely 100 times 
the pressure per square inch in the air cylinder when the 
brake is applied. This cylinder is 8in. diameter, and the 
piston is consequently 50 square inches in area. Now 
the highest air pressure used during the trials was 95 lb. 
on the square inch in the brake cylinder. This drove 
each block against the wheel rim with a force of 9500 lb., 
and under the strain thus brought to bear on the tackle, 
the horizontal extension rod gave way, as we have 
said, by bending. But this, like all the similar tackle 
used by Mr. Stroudley, had been tested in the 
shops with a pressure of 120]b, on the square inch, 
or 12,000 Ib. on each shoe, and had withstood the strain 
perfectly. The lesson to be drawn is that unless all the 
conditions under which any member of a machine has to 
operate are taken into account, the results of tests of 
endurance cannot be regarded as trustworthy. In the 
shop the brake rigging while under strain was not subjected 
to any violent jarring action ; on the road the vibration 
set up in the metal was active, and promoted a re- 
arrangement of the molecules of the bar. Bearing this 


in consideration, it is by no means to be regretted that | 


the rigging gave way. The experience obtained is worth 
a good deal, and admits of very extended application. It 
illustrates the prudence of Lloyd’s rule that when chains 
are being tested by tension they should also be struck 
sharply with a hammer; and it throws some light on 
certain so-called mysterious failures of structures to do 
the na expected of them, and performed by them when 
originally tried in the maker’s yard. We may here add 
that tackle of the kind which gave way has hitherto been 
found quite strong enough in regular practice. 

The results obtained when the brake was applied 
under varying conditious, were exceedingly curious. We 
have already explained that when a wheel skids two 
things take place—(1) The angular strain on the brake 
shoes is enormously augmented for a moment ; and (2) 
it then sinks to much less than it is when the wheel is 
revolving with the shoes pressed hard against it. In 
other words, broad] eee it would seem that the 
resistance to forward motion offered by a wheel skidding 
on a rail, may be much less than half that offered by the 
same wheel while still revolving at full speed, the 
brakes being in action. This fact was brought out 
very prominently on Monday and Tuesday. To test the 
point in another way, a few special experiments were 
made. Matters are now so arranged in the van that the 
pressure in the brake cylinder can be determined with the 
greatest nicety. In the twenty-second experiment the 
speed of the van being forty miles an hour, the wheels 
could not be skidded with a pressure of 60 lb. or 6000 Ib. 
on each brake block. But in the twenty-third experiment, 
although the speed was forty-two miles an Lear, the 
wheels skidded. The s: remaining about the same, 
the pressure was ually reduced, but the wheels 
would not begin to revolve in until it fell to 71b. on 
the square inch. From this about 2 1b. must be deducted 
for the pressure required to overcome the resistance of the 
spring which takes the brake off, leaving a net pressure 

5b. In other words, sr ib 6000 Ib, on each block 
or 24,000 lb, for the pair of wheels was required to skid 
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them, 2000 lb., or one-twelfth of the amount, sufficed to 
keep them skidded. It must not be supposed, however, 
that this represented the diminution of resistance of a 
skidded as compared to an unskidded pair of wheels; on 
the contrary, the draw-bar diagram shows that the 
resistance of the skidded was somewhere about one-third, 
instead of being only one-twelfth that of the unskidded 
but braked wheels. The blocks used in this case were 
of cast iron, 12in. long. Those used on Tuesday 
were also of cast iron, but 16in. long. With these 
last, in one experiment a pressure of 70 lb. to the 
square inch was required to skid the wheels, but only 
6lb. sufficed to keep them skidded. At a velocity of 
four miles an hour skidding was produced by a pressure 
of but 40lb. At high velocities, such as fifty to sixty 
miles an hour, a pressure of less than 90 lb. would not 
produce skidding. It is worth notice that, no matter’ 
what the speed of the train, a pressure of 61b. to 8lb. 
kept the wheels from revolving. This appears to 
demolish the theory that at high velocities the coefficient 
of friction between wheel and rail is less than at low 
velocities. If this theory were correct, then when 
the train was running slowly a much greater pressure 
would be needed to keep the wheels from turning than 
would suffice at high speeds; but so far as the inquiry 
has as yet proceeded, nut a scrap of direct evidence to 
this effect has been obtained. 

There is but one way of explaining the various ano- 
malies presented by the results of these experiments. 
They are in a very large proportion due to the inertia 
and momentum of the wheels. To elucidate this point 
a little, we give the following figures :—The weight of 
the brake van is 8 tons 2 cwt. 2 qr., or, with fourteen 
passengers, nearly 20,400 lb. These figures are not pre- 
cisely accurate, but near enough for our purpose at 
present. About one-half this weight was on the braked 
wheels, which invariably went first. When the brakes were 
applied, the springs defiected gin., showing an augmenta- 
tion in weight, the precise amount of which has not yet 
been calculated,and which was due to causes which are too 
obvious to need explanation. We shall assume that the 
load under these conditions on the braked wheels was 
11,0001b.; but in order to stop these wheels from revolving 
at thirty miles an hour, or 44ft. per second, a pressure of 
60 lb. was required. This represents 6000lb. on each 
brake block, or 24,000 lb. in all ; but the wheels pressed 
on the rail with a force of 11,0001lb., or but eleven- 
twenty-fourths of the force with which the brakes were 
applied to the wheels. If the matter ended here, we 
should be justified in assuming that the coefficient of 
friction between wheel and rail was more than 
twice as great as the coefficient of friction between wheel 
and brake block. But the wheels when once skidded 
could be kept skidded apparently at any speed, slow or 
fast, by forcing the brake blocks against them with a 
strain of 6000 1b, only, or less than half the insistant 
weight ; consequently on this basis we would have reason 
to assume that the coefficient of friction between wheel 
and blocks was much greater than that between wheel 
and rail. These two assumptions are contradictory, 
incompatible, and yet each is justified by the experi- 
ments. Both assumptions are, however, vitiated by 
neglecting the mass of the wheel. Before the wheel 
can be _r the work stored in it must be taken 
out of it. t us represent this by x, and the resistance 
proper to the coefficient of friction between wheel and 
rail by y. Then the duty to be performed by the brake 
in stopping the revolution of the wheel must equal x + y. 
Again, to put the wheel in motion after it has stopped, 
y must reproduce «. Let the resistance due to the co- 
efficient of friction between the wheel and block be repre- 
sented by z. Then y must equal x +, or the wheels 
will not . to revolve with the brake on. We have 
here purposely omitted all reference to the important 
part played by time in this matter, as it will suffice for 
our present purpose to call attention clearly to the fact 
that momentum and inertia must be taken into con- 
sideration. To show how important a part both play in 
the matter, it will be enough to say that the revolving mass 
of each wheel of the van is as nearly as may be equal to 
450 lb. moving at the speed of the train. Thus at thirty 
miles an hour, or 44ft. per second, the wis viva of each 
wheel is not less than 13,500 foot-pounds, and to stop such 
a wheel in one second would require a tangential force 
of 950 lb.; or assuming the coefficient of friction between 
block and tire to be 0°1, then a single block would have 
to be pressed against the wheel with a force of 9500 Ib., 
and this, be it observed, without taking any account of 
the friction between rail and wheel tending to keep 
the latter in motion. In like manner, if the speed 
be sixty miles an hour, or 88ft. per second, then the 
vis viva of the wheel will be nearly 54,000 foot-pounds, 
or 24 foot-tons; and to stop such a wheel in one second, 
or 88ft., would require a force of, in round numbers, 
6000 Ib., or a brake-block pressure of 60,000lb. It is 
hardly necessary to say that no brake exists which wiil 
produce skidding under such conditions in one second; 
and although apparently skidding does take place sud- 
denly and with a jerk, yet it is certain that nothing like 
instantaneous action ever occurs. Again, when the wheel 
has been skidded, a force of 6000tb. would have to be 
applied to its circumference to cause it to resume motion 
at the rate of 88ft. per second within a distance of 88ft.; 
and it was abundantly proved by observation in the van 
on Monday and Tuesday, that if the pressure upon the 
brake is taken off altogether, the wheels will continue to 
skid for some moments, and that they resume their velocity 
slowly. It is well known, indeed, to engine drivers that 
tender wheels obstinately refuse to revolve when skidded 
at high speeds for a quite perceptible time after the 
brake has been taken off 

It will be seen, then, that the task which Captain 
Galton has before him is no light one. Certain con- 
clusions, having a direct practical bearing, can be drawn 
easily enough; but neither Captain Galton nor Mr. 
Westinghouse is likely to be satisfied with this. The 
London and Brighton Railway Company have, with the 
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utmost liberality, placed unexampled facilities for making 
experiments at the disposal of Captain Galton and Mr. 
Westinghouse, and the latter gentleman has prepared 
apparatus which will deal with any brake, air or vacuum. 
Facts are being obtained by the hundred, and it rests 
with Captain Galton to reduce these facts to a condition 
which willrender them extremely valuable to the man of 
pure science, as well as to the engineer. Nothing, how- 
ever, can be learned concerning the laws of friction unless 
the influence of the vis viva and inertia of the revolving 
wheels is carefully calculated for every experiment. 
THE LONDON GAS SUPPLY. 

Now that the electrie light threatens to invade the 
domain of the gas companies, it is more than usually 
interesting to make acquaintance with the statistics of 
the gas manufacture, so as to discover the real cost of 
producing our usual illuminating agent. No better source 
of information on this point is to be found than Mr. John 
Field’s annual “ Analysis ” of the accounts of the London 
gas companies. The “Analysis” for 1877 has just 
appeared, and shows that London paid for its gas supply 
last year no less a sum than £2,704,710, corresponding to 
anaverage of 3s.63d. per 1000cubic feet. Deducting the cost 
of lighting and repairing the public lamps, the gross amount 
is reduced by nearly £41,000, and the price per 1000ft. 
becomes very little more than 3s. 6d. The bulk of this 
magnificent gas rental falls to the exchequer of the 
Chartered Company, the amount thus received being 
£1,782,103, or just about two-thirds the total. The gross 
gas rental of the other companies is as follows :—Pheenix, 
£267,176 ; Commercial, £211,700; London, £203,034 ; 
South Metropolitan, £149,237; and the Surrey Con- 
sumers’,, £91,460, To acquire this rental, the companies 
expended 41,296,649 for coals. To this may be added 
£1,044,543 for working expenses, followed by a deduction 
of £767,821 for residual products, leaving a net outlay 
of £1,573,371, equal to nearly 2s. 1d. per 1000ft. This 
amount is called the “expenditure for gas” on the part 
of the companies. Deducting from the gross rental the 
cost of lighting and repairing the public lamps, the net 
receipts for gas become £2,663,917, and if from this we 
take the outlay, the balance of £1,090,546 represents the 
profit on gas, or about 1s. 5}d. per 1000 feet. 

Rather less than 6 per cent. of the Chartered supply 
consists of cannel gas, the lighting power of which is 
20 candles. No other company now supplies cannel 
gas, but on the whole there is a proportion of cannel coal 
carbonised, amounting to 5 per cent. of the total quantity. 
The entire quantity of coal carbonised last year by the 
London gas companies was 1,614,246 tons, and the 
average yield of gas was 10,137 cubic feet per ton. 
Excepting the cannel gas, the lighting power of the gas 
supplied by the Chartered Company was 16 candles, and 
the same was the case with the Commercial and the 
South Metropolitan. These three companies are under 
the control of the system dating from 1868, and have 
their gas nightly inspected by the officers appointed by 
the Metropolitan Board of Works. The London, the 
Pheenix, and the Surrey Consumers remain as before, 
and are not subject to any special supervision. 
The lighting power of their gas appears in the 
“ Analysis” as 12 candles; but this is explained as 
the “illuminating power required by Act.” Probably 
much of this gas, if tested by the modern standard, would 
have a lighting power of 14 candles, and some even more. 
It is certainly an unsatisfactory state of things that the 
gas supplied to the metropolis should be of so varied a 
character, and subject to such discordant conditions. 
Price, quality, and law all differ, making it tolerably 
evident that somebody suffers injustice somewhere. 
The South Metropolitan charge is 3s. 2d. per 1000ft. 
for 16-candle gas, the Commercial 3s. 5d., and the 
Chartered 6d. The Surrey Consumers’ Com- 
pany, supplying 12-candle gas of the old standard, 
perhaps equal to 14 of the new, charges as much as 4s. 
per 1000. That there should be discrepancies in the rate 
of charges, might be expected from the inequality in the 
burden of the capital account. But this fails to explain 
all the eccentricities of price. The South Metropolitan, 
which supplies the cheapest gas, shows the greatest 
economy in the use of its capital, the amount employed 
being at the rate of 10s. 4d. per 1000ft. of gas. But the 
capital of the Surrey Consumers’ Company is only 
12s. 7d. per 1000ft., while that of the Pheenix is 14s. 7d., 
and that of the Chartered 16s. 1ld. A curious result 
appears in respect to the amount acquired by the sale of 
residual products. The revenue thus obtained is a 
deduction from the cost of coals, and when we take the 
net cost we find that the charge upon the South Metro- 
politan for coals is little more than 64d. per 1000ft. of 
gas, while it is nearly 83d. in the case of the Chartered, 
and more than 11d. for the Commercial. This may bear 
some relation to the fact that the South Metropolitan 
uses 3 per cent. of cannel coal, the Chartered 6 per cent., 
and the Commercial as much as 9 per cent. The manu- 
factory charges, taken in the bulk, amount to less than 
93d. per 1000ft. in the South Metropolitan, and to more 
than 1s. 2d. for the Surrey Consumers. These calcu- 
lations are made on the basis of the gas sold. There 
is, of course, less gas sold than made. That which is 
used at works and offices connected with the companies 
is readily reckoned up; but there is » proportion 
unaccounted for. Some of this may be stolen, but 
still more is simply lost. It is a serious consideration 
that of all the gas made fully 6 per cent. vanishes away. 
The London Company loses 4} per cent., the Chartered 
63 per cent., and the Commercial nearly 8 per cent. The 
total yearly loss is nearly a thousand millions of eubic feet. 
Happily we may record that during the last four years 
there has been an improvement, the loss of Chartered 
Gas in 1874 being more than 9} per cent., the London 
nearly 10 per cent., and the Commercial still higher. 

The entire capital of the London gas companies, as 
shown by the accounts for 1877, is £11,845,749. Of this 
sum, £1,671,186 consists of loans, the rest being stock and 
share capital. The companies have power to raise f 
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capital to the amount of £3,717,447, of which £1,679,168 
would be on loan. The present capital of the Chartered 
Company is £8,400,000, The next in magnitude is the 
Phoenix, with £1,121,000, he idea is prevalent that 
the capital of the London gas companies is entitled by 
law to a dividend of 10 per cent., and, as a matter of 
fact, succeeds in getting that return. In reality, the 
right to a 10 per cent. dividend, if it can be earned, 
applies to £7,129,740 of capital, the remainder being 
entitled to dividends ranging between 4 and 7} per cent. 
So far as results are concerned, last year realised full 
dividends for all the companies, with extra dividends 
in some cases, in consideration of a reduction in the 
charge to the consumer. These extra dividends are 
capable of raising the result to more than 10 per cent., 
but only in consideration of a pro rata reduction in the 
price of gas. These are golden days for gas com- 
panies, but perhaps we may not venture to say that 
the future harvest will be free from blight. The progress 
of the electric light is somewhat ominous to them, though 
there is no apparent reason to fear any speedy catastrophe, 
The effect, Lepovee: is felt. Gas shares have been 
affected by the electric candle, and the local authori- 
ties in various places have shrunk from the risk of buying 
up gas companies. So far as London is specially con- 
cerned, we may hope to see the gas supply still further 
cheapened bythe process of amalgamation. The com- 

nies have been reduced to about half their former num- 

r, and it would possibly be for the public good that all 
should be merged in one, or at the utmost, two. Economy 
should be studied in every possible way, for the sake of 
the shareholders, if not of the public. It is a decided 
benefit accruing from the recent inventions in the art of 
electric illumination, that the gas companies are thereby 
warned of a possible rival. 
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THE GOVERNMENT AND THE TELEPHONE. 

Nor a little excitement has been roused among a certain 
section of the public by the Telegraphs Bill now pending in 
Parliament. Last week a deputation waited upon Lord John 
Manners to explain to him that the bill, if it became law, would 
work a serious injustice upon the Telephone Company in par- 
ticular, and upon the public in general. It was urged that 
Mr, Bell had claims to consideration, not only because he was 
the original patentee, but because he had expended much 
time and money, acting on a runes knowledge of 
the law as it stood, in making his invention of practi- 
cal and public utility. Mr. Bell 
ideas under the belief that he was not aflected by 
the operation of the Telegraph Act, 1869. The members 
of the Telephone Company had also invested their money 
under a similar belief. On the part of the public it was pro- 
tested that inventors would be deterred if the bill were 
passed in its present form. All this excitement, which seems 
to us a trifle artificial, has been roused by a clause in the bill 
which provides that, ‘‘ In the construction of the Telegraphs 
Act, 1869, the term ‘telegraph’ shall, in addition to the 
meaning assigned to it by that Act, include any apparatus 
for transmitting messages or other communications with the 
aid of electricity, magnetism, or any other like agency.” 
The definition contained in the Act of 1869 is that the word 
“*Telegraph” shall ‘‘in addition to the meaning assigned 
to it in the Telegraphs Act, 1863, mean and include any appa- 
ratus for transmitting messages or other communications by 
means of electric signals.” Mr. Bell, according to his specifi- 
cation, produces sounds by means of electricity, and he has 
so far believed, it appears, that he is not within the latter 
definition. 
wonder? However, the people interested seem to have no 
doubt that they are covered by the new definition, and so will 
come within the provision of the Act of 1869, which gives the 
Postmaster-General the exclusive privilege of transmitting all 
telegrams in the United Kingdom, except such as are trans- 
mitted by private wires, free of cost, on the business or affairs 
of the owners of the wires, foreign telegrams and certain others 
in privileged cases. Whether the new clause was framed in 
the doubt that the Act of 1869 was not wide enough to catch 
the telephone we do not know, but if it were, why should it 
not have been so framed? The country has not spent 
upwards of £10,000.000 in acquiring the telegraphs, and 
has not established a large and valuable departinent, only 
to allow the privilege which it has acquired in the person 
of its Government to be broken in upon by the first inventor 
who may be clever enough to Sento some apparatus 
by chance not covered by the Act. It is absurd to suppose 
the State would ever allow the telegraphic department to be 
prejudiced in this way any more than it would suffer 
interference with its letter-carrying monopoly. Besides, the 
telephone patentees should remember that there is a pretty 
large field open to them still among the owners of private 
wires. 
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THE SOUTH YORKSHIRE COAL TRADE. 

‘*THREATENED Crisis in the Yorkshire Colliery Trade.” 
We wonder if there is a more frequent “heading” in the 
English newspapers than that. In season and out of season, 
the Yorkshire colliery trade is represented as in a state of 
“crisis.” So well accustomed must the trade be to this con- 
dition, that it may fairly be questioned if it would be com- 
fortable in any other position. People at a distance, who 
pin their faith to what they see in the daily papers, must 
long since have come to the conclusion that the coalowners 
and coal-workers of Yorkshire are of all men most quarrel- 
some. A word ortwoin explanation may therefore be useful. 
The Yorkshire coalowners and colliers are no worse and no 
better than others of their class, Why, then, this incessant 
announcement of a ‘‘crisis?’ Simply, because, in South 
Yorkshire, there is a wonderfully vigilant race of newspaper 
reporters—or, rather, ‘‘liners”—who never let a single colliery 
SE ee ee ae ae, Writing from expe- 
rienceof theclass extending over many years, we should say that 
during that time there have not been a dozen disputes between 
masters and men in the district, which have escaped their 
observation. Barnsley is the seat of the South Yorkshire and 
North Derbyshire Miners’ Association. Every demand made 
by the men or the masters is considered at Barnsley, and the 
day after it receives consideration the whole world is made 
acquainted with another ‘‘ threatened crisis” in the York- 
shire colliery trade, In other parts of the country disputes 
of many times the itude arise and are settled, and never 
heard of beyond the district where they occur; but it is not 
so in South Yorkshire. No doubt the colliery trade in South 
Yorkshire has been in a peculiar position, yet a moment's 
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reflection would soon explain how it is. In the ‘famine 
years” of 1871-2-3, the colliers had the masters in their 
power—and mercilessly they exercised it. They were warned, 
as they piled demand upon demand, that they were playing a 
game in which they might have the losing hand some day, 
That day has come, and the masters, with equal mercilessness, 
are keeping their word. They have swept off every advance 
which the men obtained after 1871. By so doing they leave 
the men worse off now than they were then, because all the 
necessaries of life have risen during the last six years, 
Now, the employers are said to contemplate a further reduc- 
tion of 74 per cent.; at a time, too, when trade is believed to 
be on the turn, when the men were preparing to ask for an 
advance. It may be found, perhaps, that the employers, by 
their supposed desire for a reduction, are simply forestallins 
the action of the colliers in asking for an advance; and it is 
probable that the one step will do no more than neutralise the 
other, yet the general public is certain to hear for the next 
few weeks several new versions of the old story, with which 
we commenced these remarks—‘‘Threatened crisis in the York- 
shire colliery trade.” ‘The ‘ crisis,” like others, will come 
and go in a compromise, and it is certain that at the end of it 
the coal trade, after all this *‘ crisis,” whatever the coal- 
owners and colliers may say, will resemble the jackdaw of 
Rheims in the famous legend, in being after so much cursing, 
‘not one penny the worse.” 


LOCOMOTIVE ECONOMY, 


Ir is sometimes argued that little or nothing is to be gained 
by effecting even moderate economy in the consumption of 
fuel on railways. It is urged that coal is so cheap, and that 
the money paid for it bears so small a proportion to other 
forms of expenditure, that it is not worth while to take much 
trouble to save fuel. We have also heard it stated that the 
modern English locomotive burns as much fuel per train mile as 
those built ten or even twenty years ago, and that no improve- 
ment has been or can be effected on t practice in this 
respect. As a practical comment on such reasonings we may 
state that during the last half year the consumption of 
fuel for locomotive purposes has been reduced on the London, 
Brighton, and South Coast Railway by about 5000 tons, as 
compared with any previous half-year during which the 
traflic—goods and passenger—was nearly a» eavy. Coal costs 
the company very nearly £1 sterling per ton, so that the 
saving represents £5000. At the last meeting of the company 
dividends of £2 2s. 6d. on the undivided ordinary stock and 
£3 per cent. on the preferred ordinary stock ‘or the half year 
were declared, The amount absorbed by these dividends was 
£126,259, and left £33,624 to be cxcried forward. It 
will be seen, therefore, that nearly 4 per cent. of the 
whole sum absorbed in paying the dividend resulted 


from the saving effected in the consumption of coal. 
This saving is due to the gradual introduction of the 


new locomotives built by Mr. Stroudley for the line, and 
as more and more of these engines are put to work, replacing 
locomotives now more or less antiquated, better and better 
results will be obtained. The cousumption of fuel on the 
Londonand Brighton Railway andits branches now averages not 
more than 30 Ib. per train mile all round, goods and passenger, 
a result which is, we believe, unparalleled under the condi- 
tions, and one which reflects the utmost credit on Mr. 
Stroudley, locomotive superintendent of the line, 
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The Speaking Telephone, Talking Phonograph, and other 
Novelties. By Grorce B. Prescorr. New York: D. 
Appleton and Co. 1878. 

PorpvuLAR opinion is sometimes right, but more often 

wrong, and it is a singular fact that it frequently assigns 

discoveries or inventions to the wrong parties. The 
credit is given generally to some one who has either been 
prominent in perfecting or in bringing the discovery 
before the public. We believe that 99 per cent. of the 
reading public would not hesitate to give an answer if 
asked who was the discoverer of the telephone, and 
we as firmly believe the answer would be in ninety-eight 
cases incorrect. The book before us, however, is des- 
tined to throw a considerable amount of light on some of 
these matters, and to enable us to know more correctly 
the tale of the telephone. Let us, in the first place, give 
due credit to the publishers for the manner in which the 
typographical and illustrative work is done. We do not 

know how it is, but the Americans seem to produce a 

better looking article at the price than we can. 

Mr. Prescott hardly claims this as an original work ; it 
is, in fact, a collection, partly written by the compiler, 
and partly reprinted from the various sources in which 
the original papers appeared. Thus we have Bell’s 
lecture to the Society of Telegraph Engineers reproduced 
in its entirety ; also several papers of Gray taken from 
the Journal of the American Electrical Society. The 
history of the telephone as here given is that in 1861 
Reiss, of Friedrichsdorf, was the first to produce musical 
sounds at a distance by means of electro-magnetism. 
The apparatus used was afterwards modified, and may 
be said to constitute the first telephone. “In 1874 Mr. 
Elisha Gray, of Chicago, invented a method of electrical 
transmission, by means of which the intensity of the 
tones, as well as their pitch, was properly reproduced at 
the receiving station.” Subsequently Mr. Gray conceived 
the idea of controlling the formation of what may be 
termed the electric waves, by means of a vibrating 
diaphragm, and then the gen of the transmission 
and reproduction of articulate speech was theoretically 
solved. We find from documents before us that Mr. 
Gray and Professor Graham Bell both patented 
their discoveries on the same day, viz., 14th February, 
1876. “During the ensuing autumn some important 
changes in the telephone were effected, whereby 
its articulating properties were greatly improved.” 
Hitherto the investigators had used electro-magnets, Mr. 
Brown Ayres, in a recent article in the Journal of the 
Franklin Institute, has shown why the telephones in 
which an electro-magnet was used failed. Professor 
Dolbear, of Tuft’s College, observed that the current was 
used solely to polarise the soft iron, and substituted 

rmanent magnets. Another improvement by Professor 

olbear was in using the same instrument both for a 
sender and a receiver. If then Mr. Prescott is right, the 
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telephone we know so well, and call Bell’s, is compounded 
of the diaphragm of Gray and the permanent magnet of 
Dolbear. Mr. Prescott goes on to give the details of 
improvements made by Mr. Phelps; but as these are 
connected more with the forms of the instrument and 
the adaptation of it for practical work, we now only say 
that, among other things, he found “that the efficiency 
of the telephone for transmitting the human voice was 
much improved by reducing the cavity or chamber in 
which the diaphragm vibrates to the smallest practicable 
dimensions. further gain was made by cushioning the 
bearings of the diaphragm on both sides with rings of 
paper.” In other forms the cushions on the sides nearer 
the magnets are a number of small spiral springs placed 
under a hard rubber ring which supports the diaphragm. 

As will be seen, the forms of telephone above men- 
tioned all employ an electro-magnet or a permanent 
magnet and a pon al whilst none use the current of 
the battery for other purposes than polarising the soft 
iron core. Mr. T. A. Edison, however, returned to Gray’s 
original form, in which the current was used, and 
introduced various modifications, which ultimately 
gave us the carbon telephone. Mr. Gray caused the 
vibrating diaphragm to raise or lower, in slightly acidu- 
lated water, a light connecting rod—the water, rod, and 
diaphragm forming part of the circuit. The current 
was greater as the needle was lowered, and less as it was 
raised—thus imposing the sound variations on the current. 

Mr. Edison having during his experiments redisco- 
vered the extreme sensibility to the electric current of 
carbon under varying pressures, used this material to 
obtain variation of current corresponding to the variation 
of the strength of the sound-wave. A carbon disc is 
placed between “two platinum plates, which are con- 
nected with the battery circuit. A small piece of 
rubber tubing is attached to the centre of the metallic 
diaphragm, and presses lightly against an ivory piece 
placed directly over one of the platinum plates. Any 
motion given to the diaphragm is followed by a corre- 
sponding pressure upon the carbon, and by a change of 
resistance. The object in using the rubber is to damp 
the movement of the disc. In the latest form of trans- 
mitter the vibrating diaphragm is done away with alto- 
gether, it having been found that much better results 
are obtained when a rigid plate of metal is substituted in 
its place.” Instead of the carbon, Mr, Edison found that 
“nlumbago, hyperoxide of lead, iodide of copper, pow- 
dered gas retort carbon, black oxide of manganese, 
amorphous phosphorus, finely-divided metals, tufts of 
fibre coated with metals,” gave similar results, but none 


were found so sensitive as lamp-black. Our author ep 


of experiments conducted during 1876,and continued by an 
assistant until January, 1877, when Mr. Edison “ applied 
the peculiar property which semi-conductors have of 
varying their resistance with pressure, a fact,” he says, 
“discovered by myself in 1873 while constructing some 
rheostats for artificial cables, in which were employed 
powdered carbon, plumbago, and other materials in glass 
tubes.” Further, when speaking of the non-use of a 
vibrating diaphragm, Mr. Edison says, “I discovered that 
my principle, unlike all other acoustical devices for the 
transmission of speech, did not require any vibration of 
the diaphragm—that, in fact, the sound-waves could be 
transformed into electrical pulsations without the move- 
ment of any intervening mechanism.” Upon testing the 
Pu erm without the vibrating diaphragm, it was found 
that “the articulation was perfect, and the volume of 
sound so great that conversation carried on in a whisper 
three feet from the telephone was clearly heard and 
understood at the other end of the line.” 

It would be interesting to make many other extracts 
and to refer at some length to the portions of the work 
treating of other subjects, such as the phonograph, duplex 
and quadruplex telegraphy, electric lighting, &c.; indeed, 
each chapter in the book could easily be made the sub- 
ject of a long article and treated independently. The 
whole is well worth careful consideration, and Mr. Pres- 
cott deserves our best thanks for bringing together so 
valuabie a mass of information. 








PARIS EXHIBITION.—80-HORSE POWER 
WINDING ENGINES. 


Ar page 56 will be found an engraving illustrating the 
arrangement of the governor, and some of the details of the 
fine winding engines by Messrs. Beer, of which we published 
an elevation last week. It will be remembered that a special 
feature in the engine is the part played by the governor, which 
we have already fully explained. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, 


TORPEDO BOATS. 


Srr,—In reference to the trials of torpedo boats recently built 
by us, particulars of which you gave in last week’s issue, it has 
been pointed out to us that it might lead to a wrong impression, 
and one unfair to other builders, not to mention that in the six 
tons carried when mean speeds of 20°818 knots and 20°636 knots 
were obtained, the water in the boiler was included, which is, 
underusual Admiralty conditions, generally excluded. The weight 
of water in the boiler is 27 ewt., and the reduction in speed that 
would be due to this additional weight would be ‘3 of a 
knot. Consequently, to bear comparison with other boats of the 
same size, the speeds obtained should be taken at 20°518 knots 








and 20°336 knots. 
If you will a find space for the above remarks in your 
next number we shall feel obliged. YAaRRow AND Co. 
Poplar, July 28rd. 
VAPART’S DISINTEGRATOR. 
Srr,—In your issue of the 12th inst. you notice among the 


novelties at the Royal Show the Vapart disin 
our firm. arding the footstep supporti 
shaft of the machine, you say that you “should inclined to 
fear that this step may give trouble... . less it receives con- 
stant attention.” Now nothing can be more damaging to the 
reputation of new machinery than the fear ente: 
probable users of trouble arising from heating and wear of 


tor, exhibited 
the vertical 


by 
work 





| 





ing parts; we, therefore, take advantage of your concluding 
remark upon the Vapart, namely, ‘“‘that upon this point we may 
be mistaken,” to state that so successfully has what might have 
been a difficulty in this machine been dealt with, that during our 
almost continuous trial at the Royal Show, and during the every- 
day working of these disintegrators in hands of manufacturers, 
the heating of the footstep has been unknown, a little soap and 
water allowed to trickle through the bearing acting as a 
thoroughly successful lubricant. We trust that, in interest of 
this sim Tost and most modern member of the now numerous 
family of disintegrators, you will find room, in your next issue, 
for this explanation. NEWALL AND OGILVIE. 
St. Philip’s Ironworks, Bristol, July 22nd. 





THE INVENTION OF THE MICROPHONE, 


S1r,—I have read Professor Hughes’s letter which appeared in 

our impression for July 5th, and I have waited patiently for 

r. Preece’s refutation of Mr. Edison’s claims. Mr, Preece 
appears, however, to have decided that Professor Hughes can do 
the fighting better than he can. He makes no sign, and go, tired 
of waiting, I venture to ask your permission to offer a few 
remarks on Professor Hughes’s statements, 

‘If any one will refer to that gentleman’s paper as read before 
the Royal Society he will find that it contains a distinct impli- 
cation that Professor Hughes was the inventor of the “‘ resistance 
tube,” and the discoverer of the phenomena which follow on the 
use of that tube. The tube was essential to the success of the 
early Hughes microphone. In a paper read before the Physical 
Society on the 8th of June, Professor Hughes said, ‘‘In the 
microphone we have an electric conducting material susceptible 
of being influenced by sonorous vibrations, and here we have the 
first step of the problem. The second step is one of the highest 
importance, for it is necessary for the electrical current flowing 
at this point to be thrown into waves of determinate form by the 
sole action of the sonorous vibrations. J solved this by the dis- 
covery that when an electrical conducting substance is in a divided 
state, either in form of powder, filings, or surfaces, and put under slight 
pressure, the molecules would of themselves so arrange their 
form, their number in contact, or their pressure, as to increase 
and diminish the electrical resistance of the circuit to so remark- 
able a degree as to be almost fabulous if we had not witn 
the fact.” Applying this in practice we have the well-known 
resistance tube, as described and by Professor Hughes. I 
venture to think that every one, with very few exceptions, who 
heard him, believed that he had invented or discovered this tube. 
However, Edison claims it, and Professor Hughes retorts, “ It is 
not yours, and for the matter of that it is not mine, as it was 
discovered years ago. M. Clerac, of the French Telegraph Ser- 
vice, supplied me with resistance tubes in 1866.” By what 
right then does Professor Hughes claim, or permit to be claimed 
for him, that he is the inventor of this tube? How is it that he 
eit; honestly say, ‘‘M. Clerac knew nearly all this before 

did?” 

Professor Hughes, Mr. Preece, and Mr. Edison, one and all, 
Rigid at the present moment in a most undignified light; and 
the best way open to Mr, Edison and Professor Hughes for 
settling their positions, is for each to state publicly, and with 
precision, what it is he claims to have invented or discovered, 
without reference to the claims of a rival. The scientific world 
will then pronounce a verdict. It is not for Mr. Edison, to say 
‘** Professor Hughes did not*invent this or that,” nor is it for Pro- 
fessor Hughes to say ‘‘ Mr. Edison did notinvent this or the other.” 
Let each man stick to his own claims, and, as I have said, a 
righteous verdict will be pronounced. But alas for the man who 
is not honest in the matter ! ELECTRODE. 

London, July 24th. 





STRAP DRIVING. 

Srr,—I have noticed the correspondence which is taking place 
in the columns of THE ENGINEER with regard to Mr. Bramwell’s 
troubles with his strap driving gear, and from his own admissions 
—see his letter in THE ENGINEER of June 28th—it appears to be 
pretty evident that he is seeking to obtain the best professional 
advice he can without paying a halfpenny for it. How can Mr. 
Bramwell expect to get any advice which can be of any real 
service to him, unless the person who is to advise him goes and 
makes an actual inspection of all the details of the arrangement, 
and then gives his advice with a full knowledge of all the facts ? 
A thoroughly competent engineer, who has studied the question 
of strap driving both in theory and practice, would very soon be 
able to point out to Mr. Bramwell wherein the difficulty lies with 
his belt ; but then he must go and make a careful examination of 
it; indicate the engines to see what power is really being trans- 
mitted by it; ascertain that the belt itself is not put on too tight, 
and soon. For having the matter thus properly sifted and dealt 
with, Mr. Bramwell would probably have to pay a competent 
man some ten guineas, whereas he appears to be desirous of 
getting his information for nothing. One thing, however, is 
certain—that the very men who are the most able to get him out 
of his difficulties are the least likely to do it gratuitously. Their 
education has cost them much time and money, and they expect 
to be paid for giving other people the benefit of it. ‘That rr 
Bramwell will get plenty of communications in reply to his letters 
is perfectly clear ; for what better opportunity could offer itself 
to all the different people who have nostrums to push than such 
a one as the present. e might just as well advertise for a cure 
for corns—except that he would have to pay forthe advertisement 
—as to expect that, in inviting the world at large to advise him 
as to his troubles, he will get the opinioh of any man whose 
opinion is worth having. NEVER ! 

Manchester, July 11th. 





Srm,—The following facts concerning strap driving may be of 
use to Mr. Bramwell; they are principally the results of an inves- 
e uc carried out in America by Mr. Robert Briggs, of Phila- 

elphia. 

y and all leather belts in good working order exert a 
frictional hold on their pulleys of about fifty-eight per cent. of 
the pressure of the belt upon the surface of pulley at any given 
place, for a maximum, or about forty-two per cent of this pres- 
sure in good practice under the ordinary conditions of atmo- 
spheric temperature and moisture. The strain on a single belt 
may en at 66% lb. per inch of width ; or rather, an ordinary 
lacing of the lacing holes may be assumed to be durable in service 
when this strain per inch of width on the tight side of the belt is 
not exceeded, 

The effects of different arcs of contact of the belt upon the 
pulleys can be seen by the following table : Strain on tight side 
of belt = 663 Ib. per inch wide ; co-efficient of friction = 0°42 :— 
Ares of contact .. ei 90° 100° 
Foot-pounds transmitted | 

7 lin. diameter by | 

lin. wide, running | 

revolution per minute 
Number of revolutions, 
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Mr. Bramwell will do well to test his belt by these rules. He 
will then be in a position to say whether he is straining his belt too 
much or not. THER. 

London, July 12th. 

SCREW PROPULSION. 

Srr,—I read the cae poy Nee of the experiments with 
H.M.S. Iris, as published in Tae Enervesr, and also your lead- 
ing article in the last number. There is a portion of the remarks 
in that article to which exception may be made, and a contrary 








opinion expressed. You account for the negative slip in the 
case of the former experiments by saying :—‘‘ As we know that a 
ship cannot be propelled by a screw working in still water unless 
a portion of that water is moved astern, it is evident that in the 
case we are dealing with the screws of the Iris did not run in 
still water, but in water following the ship and drawn after her 
at a rate of probably over a knot an hour.” ‘To this conclusion 
Lentirely demur. It is based upon the mistaken idea, as is also 
that misleading term ‘‘slip,” viz.: that the screw working in 
water is analogous to a screw working in a solid nut. Of course 
if the nut slips back, when the screw is revolved the forward 
velocity of the screw will be equal to the velocity of the pitch 
line less the slip of the nut backward, showing positive slip, and 
vice versd, if the nut is moved forward while the screw is revolved, 
negative slip will be shown. But the nut does not yield to the 
angular pressure of the screw, whereas in the case of a screw 
moving in water, the water yields in a directicn perpendicular to 
the face of blades, or in a direction compounded of that and the 
direction of cohesion, with a velocity that would give a rather 
perplexing amount of slip, if reckoned as above, But the 
reaction of the water on screw blades, its force and velocity, 
should be examined on the principles of hydraulics, as a series of 
inclined vanes at various angles moving in water, and it will, I 
think, then be seen that it is not at all evident that the screws of 
the Iris in either experiment did “‘run in still water or in water 
—s the ship at the rate of probably over a knot an 
hour.” 

That the central current in a line with the keel does usually 
follow a ship at that rate, and even much more in many cases, 
I have no doubt. Mr. Scott Russell says in his large work ‘‘On 
Steam Navigation,” “from one to three knots per hour”; but as 
his observations would scarcely include ships driven at the speed 
of the Iris, the following current at the centre line may have had 
a greater speed ; but it would only extend toa very short distance 
on either side of the centre, and that with a decreasing velocity. 
This current evidently bears some relation to the minus pressure 
on the hull, and if the run of the ship is very fine—and I suppose 
it is particularly so in the tris—the following current may not 
after all be even one knot per hour; and with light trim th » 
slip may have but little minus pressure. 

t will be granted, I suppose, that the resistance of a ship and 
its velocity is equal to the thrust of its screw and its mean effec- 
tive velocity of reaction, or Rx V=Txv. Now if while 
while x V remains constant, T’ be increased—either by 
increased length or diameter of blades—v will be diminished ; 
and therefore in the one case if there is a slight positive slip, in 
the other there would appear a negative slip, and the blades 
nevertheless working in water receding relatively at the same 
rate in each case. 

The question of cohesion and its effect is one which deserves 
more inquiry than it has received. Itis not only a cause of loss 
of power, and thereby consequent loss of effect, but also 
besides, it diminishes the velocity of the thrust. No one who 
has not carefully investigated it can have an adequate idea of 
the amount of this loss. In view of it, the recent trial of the 
Iris with the new screws on the 10th inst. cannot be justly com- 
pared with the previous trials; for not only was the resistance 
of the bosses reduced by the conical caps, but what is more 
important, the new screw blades were smoothed to avoid friction, 
which would very materially reduce the cohesion. If.5 per cent. 
of the net powet applied to the shaft is lost by, cohesion, the 
effective velocity of the thrust will be reduced in about the same 
———- so that the loss of effect is in a greater ratio than the 

oss of power. In the case of the Iris screws that were not 
smoothed, I have no doubt that the power lost by cohesion much 
exceeded 5 per cent. of the applied power; and if the smoothing 
of the blades reduced the cohesion one half, the effect wah 
probably be increased thereby from 7 per cent. to 10 per cent., 
which would to a great extent account for the increased effect of 
the new screws. Indeed, to the reduction of cohesion by using 
only two-bladed screws in the second experiment, must be mainly 
attribvted the increased effect, If the cohesion and friction of 
water on a smooth surface instead of a rough one is reduced in 
anything like it is in the case of metallic surfaces, it would well 
repay the owners. of steam-ships, and especially of twin-screw 
ships, to go to the expense of polishing both surfaces of the 
screw blades. Tuomas GARNETT, 

Lewisham, July 22nd. 








Sovurn Kenstncron Musrum. —Visiters during the week 
ending July 20th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 9150; mercantile 
marine, building materials, and other collections, 2274. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to6 p.m., Museum, 2494; mereantile marine, building materials, 
and other collections, 153. ‘Total, 14,071. Average of corre- 
sponding week in former years, 18,942. ‘Total from the opening 
of the Museum, 17,365,598. 

Famacousta.—This town, situated on the eastern side of the 
island of Cyprus and thirty miles north-east of Larnaka, with 
which it might be connected by a narrow-gauge railway, offers, 
it is said, greater facilities for the construction of a harbour—and 
no harbour exists in the island at present—than any other. A 
plan has been prepared by which an area of about 300 acres could 
be converted, with a certain amount of dredging, into a harbour 
with a minimum depth of 27ft., where vessels could lie afloat uc 
all times under shelter. It is proposed to construct a breakwater, 
to run in a N.N.E. direction, of about three-quarters of a mile in 
length, along the ledge of rocks which at present affords a certain 
amount of shelter to vessels, and would form a natural foundation 
upon which to construct the work. These rocks in places rise so 
high out of the water as to leave comparatively little artiticial 
work to be performed to complete the structure. This isolated 
breakwater would shelter the proposed harbour from easterly and 
southern gales, while the Pueoed of the coast on the north and east 
would protect shipping from storms coming from the northerly 
and north-easterly quarters. ‘The estimate of the probable cost 
of the works, as made by the engineer, Mr. Hamilton Fulton, 
amounts to £500, 


Paris INTERNATIONAL EXHIBITION.—ARTISAN REPORTERS.— 
The joint committee of her Majesty’s Commissioners and of the 
Society of Arts for promoting visits of selected artisan reporteis 
to the Paris Exhibition, have now completed the arrangements 
under which artisans will be sent to Paris. Each artisan is ex- 
pected to devote from eight to fourteen days to the visit. He 
will be paid £8, out, of which he must pay all charges connected 
with his trip. . Free admission to the Exhibition will be granted. 
Arrangements have been made with the South-Eastern and Lon- 
don, Chatham, and Dover Railway Companies for the purchase 
of a return ticket to Paris and back, available for fourteen days, 
at the price of 20s. Lodgings have been provided at a reduced 
scale, and arrangements have been made for aseey | meals alsc, 
at reduced charges. Besides the artisans selected by the joint 
committee, artisans may be sent at the expense of their employers 
or local committee. Such artisans will be supplied with the 
necessary cards and certificates, to enable them to take advantage 
of arrangements and facilities afforded by the joint committee. 
Employers or local committees subscribing to the fund may 
select or send out artisans, in number to the extent of one for 
each £10 subscribed, or subscribers to the fund may nominate, 
for consideration and selection by the joint committee, such 
artisans as they may think suitable to or beg the special trade 
or trades of the district or party subscribing. Subscriptions are 
sought from local committees, individual firms, or employers, to 
enable the joint committee to carry out the undertaking on a 
complete and successful scale. The first party of reporters will 
probably start on the Ist August. 
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DEPOSITING DOCK AT NICOLATEFF. 


MESSRS. CLARK AND STANDFIELD, WESTMINSTER, ENGINEERS. | 











Fic. 1. 


A NOVEL and peculiar form of floating dock, designed by 
Messrs. Clark and Standfield, of Westminster, has recent] 
been constructed at the Russian port of Nicolaieff in the Black 
Sea. It has the peculiarity that with a single dock an in- 
definite number seen can be raised and deposited high 
and dry on fixed stages, the number of vessels being limited 
only by the length of the or provided for their recep- 
tion. The system has been fully described in a paper on the 
‘*Nicolaieff Floating Dock,” read by 
Mr. Latimer Clark, C.E., before the 
Institution of Naval Architects, in 
April, 1876; also in a paper “‘On 
the Employment of Floating Docks 
at Naval Stations,” read by Mr. 
Latimer Clark before the Royal 
United Service Institution in June, 
1877. Captain E. E. Goulaieff, of the 
Russian Imperial Navy, aide-de-camp 
to the Grand Duke Constantine, has 
also recently contributed to the Insti- 
tution of Naval Architects a paper 
“‘On the Construction and Working 
of the Nicolaieff Dock,” which was 
built by Messrs. Clark, Standfield, 
and Co., at their works on the 
Thames, and afterwards erected at 
Nicolaieff for the Russian Govern- 
ment. The dock is now in continuous 
use, and is giving great satisfaction ; 
some particulars concerning it will 
therefore be found interesting. 

It will be remembered that the 
depositing dock differs from all other 
docks, inasmuch as the vessel is not 
merely raised out of the water, but 
is deposited bodily on fixed staging 
along shore so as to be virtually on 
dryland. The peculiar feature of the 
dock consists in the employment of a 
series of fingers or pontoons which 
project beneath the vessel, and on 
which it is raised. These fingers are 
all rigidly connected at one end by 
a strong vertical side, which is 
practically an enormous tubular 
girder, the whole length of the 
dock, and which holds each pontoon 
rigidly in its position, the whole 
resembling the teeth of a comb. This girder, or “side” 
as it is termed, is of such a height that it is never 
quite submerged, although the pontoons which are attached 
to it are submerged sufficiently to allow the vessel to float 
over them. It contains the engines, pumps, and valves for 
working the dock. An end section of the dock, with a vessel 
over it ready for lifting, is shown in Fig. 1. A is the side of 
the dock above-mentioned, B the pontoons, and C the out- 
rigger, which gives stability to the dock, and which will be 
further described later on; Fig. 2 shows the dock raised with 
the vessel upon it. In this case it may be used as an ordi- 
nary dock, the vessel being everywhere most conveniently 
accessible for repairs. It is not essential to have depositing 
stages in the first instance, but the full merit of the dock 
only comes into play when these are provided. These stages 
are quite independent of the dock, and are formed of timber 
or iron piles firmly secured in the ground and braced together, 
forming a number of narrow piers, on which the vessel rests. 
These piers are about 5ft. broad, and usually from 10ft. to 
15ft. apart, and the pontoons carrying the vessel upon them 
are arranged at corresponding distances, so as to ~eadily float 
in between the piers, just as the teeth of one comb may be 
ut between the teeth of another. When in this position, 
»y admitting a little water into the pontoons, the vessel is 
lowered on to the piers, where it securely rests on keel 
blocks and bilge blocks in the usual manner. 
an end elevation of a vessel thus deposited on sg ge 
Fig. 4 gives a plan of the staging, and Fig. 5 a plan of the 
dock, which 4 removed on otha 7 the vessel, and is 
are repeating the operation. One dock can thus raise 
them into the water at pleasure. 


As the dock has only one side to it, it is requisite that | degrees, 


DOCK SUBMERGED, WITH VESSEL OVER IT, READY TO BE RAISED. 


Fig. 3 shows | 


eposit an indefinite number of vessels, and again lift | ceived by close observation, although the vessel, if it 
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| special means be adopted for keeping it horizontal during the | 
| operation of raising and lowering. This is effected by the 
outrigger C, Fig. 1, which is a broad shallow pontoon floating 
on the surface close alongside the dock, and is provided with 
sliding grooves attached to the ‘“‘side,” and always main- 
taining the dock in a horizontal position as it rises and falls. 
The stability thus given may be made as great as is desired, 
but is usually so calculated as to be fully equal to that of a 














Fic. 2.—DOCK FLOATING, WITH VESSEL RAISED. 


dock with two sides. 
very simple. The vessel is first brought over the dock and 
secured in position by ropes and shores in the usual manner. 
Water is pumped out of the dock until it rises, and the 
vessel bears firmly on the keel blocks. Very broad sliding 
bilge blocks are then hauled forward under the bilges of the 
vessel so as to form an unusually broad and stable cradle, and 
the pumping is proceeded with till the vessel is fully raised. 
he vessel rests fairly on the middle of the pontoons, and it 
may be as well to state very clearly that it is supported 
solely by the pontoons, and not in the least by the side of the 
dock. The side has to lift its own weight only. It is not 
thought necessary here to give calculations as to the stability 

| of the dock, although from the novelty of its form the sub- 
| ject naturally required discussion, and has consequently been 
| exhaustively dealt with. When the dock von vessel are 
| once in bearing contact, it is evident that no question of 
| stability can arise. The two form practically one structure, 
| with a width of say 70ft.—not including the outrigger— 
| which can only roll by either the vessel or the side of the 
dock rising or sinking in the water. To raise or lower the 
| side of the dock one foot requires about 100 tons, and to 
_ raise the vessel itself, about twice as much, so that until the 
| vessel is out of the water the stability is the same as that 
| of two vessels lashed together. Again, when the vessel is 
raised she is supported on a base 70ft. broad, or, say, double the 
| beam of the vessel itself. In the case of the Nicolaieff Dock 
| about 400 sailors were caused to run backward and forward 
| from port to starboard across the deck of a vessel on the 
dock. The effect in rolling the dock could not be even er 


| been floating, would from the same cause have rolled several 








The operation of raising a vessel is | 





3. 3.-VESSEL DEPOSITED ON STAGING, 


During the building of the Nicolaieff Dock an extraordinary 
contingency arose, by reason of which it became desirable 
to employ a portion of the dock for a duty which ought to 
have been performed by the whole, and at the same time to 
submit both the dock and the vessel upon it to a most un- 
usual and severe test. The naval authorities having about 
Christmas-day received information that a Turkish steamer, 
the Mersina, was about to sail for Constantinople with 
troops, aud a valuable consignment of 
specie for the mint, desired to attempt 
to capture so valuable a prize. They 
therefore determined to dock the 
steamship Russia, a vessel 334ft. long, 
upon the portion of the dock then 
completed, which was only 174ft. in 
length, and comprised only six pon- 
toons. These six pontoons were, 
moreover, very irregularly placed on 
the dock, three of them being spaced 
only 5ft. apart, and the other three 
25ft. apart, and there was no time to 
make any alteration. The Russia, 
which weighed about 2400 tons, being 
160ft. longer than the dock, had to 
overhang 92ft. at the bows and 68ft. 
at the stern, besides having three 
unsupported spaces of 25ft. Her 
position is well shown in the accom- 
panying diagram, Fig. 6. It is of 
interest to know that, although she 
was so irregularly supported, she 
showed not the slightest measurable 
flexure or sign of structural weakness, 
thus illustrating in a most interesting 
manner not only the strength of the 
dock, but also the great strength of 
an iron vessel. The Russia was 
hastily cleaned and some torpedo 
fittings added, and in a day or two, 
having captured the Mersina off the 
coast of Anatolia, she returned to 
port with her valuable prize, which 
was reported to have been of sufli- 
cient value to repay a large part of 
the cost of the dock. Fig. 7 shows 
the manner in which the Russia would 
have been docked had the whole of 
the dock been then complete. 

As regards the iron structure of these docks, it may be 
remarked that both the side and the pontoons are divided 
into a great many separate water-tight compartments, a cer- 
tain number of which are permanently sealed up so that it is 
impossible to sink the dock either by accident or design. The 
middle portion of the pontoons on which the chief weight of 
the vessel rests is strengthened by extra frames and bulk- 
heads, and as the pressure of the water on the submerged 
pontoons is sometimes equal to 15 1b. on the square inch, a 

rfect framework of iron is arranged within them and also 
within the side to enable both to withstand the extraordi- 
nary pressure. It is in the skilful design of the details of 
this and other parts of the structure that the greatest 
economy can be effected, and the iriventors believe that the 
experience and the long and very careful study which they 
have given to the details of the dock in all its various sizes 
and modifications his enabled them to effect an economy 
which admits of the construction of these docks at a price 
which places them beyond the competition of any other ann. 
In proof of the advances which have been made in this direc. 
tion during the last few years it may be mentioned that the 
Bermuda k, of 7000 tons effective lifting power, which 
was built in 1866, is said to have cost over £250,000, while a 
similar dock on this system might be now built for less than 
half that amount. In the former dock each ton of iron sup- 
ported less than one ton of weight raised, in addition to its 
own weight, but in the present dock each ton supports, 
besides itself, considerably more than two tons of the weight 


raised, 

The depositing dock is constructed in two portions, each of 
which is a complete dock in itself, and is provided with all 
necessary engines, pumps, and other appliances, so that each 
half may be used for docking smaller vessels, and-is, in fact, 
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a separate dock. ‘This is a very important feature, as it must 
freqently happen in every docking establishment that there 
are more 8) vessels to be raised than large ones. Each 


P # - : her half | cipal 
half of the dock is also specially designed to raise the other ha | sipel Te Te i mana Rell Soe incke taba a, for 
| tons of strain are ever allowed to come upon it. As soon as 


out of the water without for careening, so that every of 
the dock is readily accessible at any time for cleaning and 
painting. The pumps, 












































engines, and valves are contained in | 
thesideof the dock, and possess no novelty of feature. Thepipes | 
aredivided into four groups controlled by valves, corresponding | 


arallel ruler arrangement was employed, and is very efficient. | independently for the purpose of docking upon each such 


he outrigger is of course perfectly competent to hold the 
dock horizontal by main force when necessary, but its prin- 
function is to indicate any tendency of the dock to 


the outrigger itself, or a spirit-level placed on the dock, shows 
that the latter has any tendency to rise or sink faster on one 
side than the other, a slight adjustment of the valves enables 











part, with its corresponding number of pontoons attached to 
it, or upen a combination of two such parts, either smailer 
vessels or the remaining third part of the dock. For lon 

vessels all three parts of the dock are combined and joinec 

together in one continuous line, and for the existing circular 
vessels some of the pontoons are detached from the lateral 
side, and joined to the outer unconnected ends of those 
pontoons which remain in the middle portion of the dock 
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to the four corners of the dock, so that the level is controlled 
with the greatest ease. The sliding bilge blocks are, how- 
ever, an improvement on any that fe been hitherto 
employed. Instead of being the ordinary width of a baulk 
of timber they are framed together, and provided with slides 
and wedges so as to give a bearing width to the vessel of from 
4ft. to Gft., and they slide in iron grooves. It will be seen 
that one of these square bilge 
carriages will give four or five 
times as much support as 
ordinary blocking, and they 
are not liable to be displaced 
by rough water even when 
struck by seas in exposed 
positions. In some special 
cases when loaded vessels 
have to be raised the sliding 
hilge blocks are enlarged and 
provided with air-bags or 
water-bags made of india- 
rubber and canvas, enclosed 
in a strong cord netting, so 
that the whole sides of the 
vessel are supported on 
cushions as if they were in 
the water. In this way 





Fic. 5—PLAN OF DOCK. 


the engineer in charge to bring it back to its porper position at | attached to the lateral side, thus transforming the area of the 


will, The outrigger pontoons may be 
utilised for carrying 
floating 


very conveniently 


ironclads, which have a diameter of 120ft. The time oecu- 








a pair of shear legs so as to form a | 
derrick which can be readily detached from the | 
dock and used independently when required. The dock at | ments 15ft. and 5ft. alternately, the 15ft. bays correspond- 
Nicolaieff is specially designed to lift the Russian circular | 


dock from a long, comparatively narrow shape into a short 
and broad one. 
The ‘‘side” is subdivided longitudinally into compart- 


ing with the pontoons attached to the side. In each third 
portion of the dock two of the 5ft. bays or wells are occupied 
by pumps and gear. In the 
upper portion of each third 
there 1s a 25-horse portable 
steam engine, mounted on 
fixed foundations and pro- 
vided with double pulleys, 
which convey motion first to 
two intermediate horizontal 
shafts, and thence by means 
of the conical spur wheels to 
vertical shafts of the pumps. 
The pumps are placed right 
in the bottom of the pump 
wells, so as to obviate any 
loss through suction up to 
any unnecessary height. They 
are centrifugal pumps, Wood- 
ford’s patent, 2ft. 4in. in 





vessels with loose grain or 





similar cargo can be safely 
docked even when fully 
loaded. Where there is much 
rise and fall of tide the dock 
can only be used at or about 
high water; it is, therefore, 
desirable to find a position 
for these stages where there 
is no considerable variation 
of level. The depth of water required between the stages 
is of course only that which is sufficient to float the 

ntoons, say from 10ft. to 15ft., according to the size of the 
dock, but- at the spot where the dock is lowered to receive 
the vessel, a greater depth, equal to the draught of the vessel 
added to the depth of the 
pontoons, is necessary. The 
total depth may generally be 
taken to be Hon a g to one and 
a-half times the draught of 
the vessel; for instance, a 
vessel drawing 16ft. would 
require a clear depth of at 
least 24ft. at the spot where 
it was docked. Ifthe general 
depth be not sufficient for 
this, a space would have to 
be dredged out to the required 
depth sufficiently large to re- 
ceive the dock, 

The outrigger which in- 
sures the horizontality of the 
dock when it is submerged 
is a broad flat shallow pon- 





Fic. 6.—THE 8.8. ‘* RUSSIA” 
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AS ACTUALLY DOCKED ON TWO PORTIONS OF THE 


| pied in docking a vessel of the largest size does not exceed | 


two hours, and the lowering occupies about half an hour. 
Smaller vessels can be raised, examined, and lowered again in | 


, about one hour and thirty minutes. 


So much for the general principles of the construction of 
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diameter, taking water from 
below at the centre, and 
driving it to the circumfer- 
ence by means of only two 
stout blades, made of cast 
steel. Avspecial friction gear 
is fitted to the upper part 
of the jacket of the pump. 
The friction rollers in this 
arrangement are of steel, and 
are intended, whilst reducing 
friction, to convey the pressure due to the weight of the 
vertical shafting to the body of the pump, instead of trans- 
mitting it wholly to the lower bearing of the shaft. , 
To each pump there is a discharge tube leading from its 
circumference to the outside of the dock. The water is con- 
veyed to the pump from 
below. The suction tube is 
 seldap with two valve 
xes arranged. in one trans- 
verse line. These boxes con- 
tain the main regulatin 
valves for the pontoons, an 
the action of each of them 
consists in opening or shut- 
ting, simultaneously, four 
orifices of the piping leading 
from the Poet. “il these 
orifices or terminations being 
arranged in one_ horizontal 
plane. pepe Oar these valves 
opens or shuts four pipes 
leading from the pat rt. 
ments of those halves of the 


NICOLAIEFF DOCK. 








toon, the whole length of 
the dock, divided into several 
separate arbor ne which are 
again subdivided into com- 
partments. It is loaded with 
ballast till it floats at about 
half its depth. Each por- 
tion is attached to the dock 
by solid cast steel slides, 
somewhat resembling the crosshead of a steam engine, and 
they slide up and down on strong H-shaped irons which 
extend the whole height of the sides of the dock ; by a very 
simple arrangement of pins any one or the whole of these 
can be detached or replaced at pleasure with great yas 
and they are so designed that it is impossible that they should 
ever become set fast. In the Nicolaieff Dock a kind of 
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this dock. Going a little more into detail we may say that. the 
Nicolaieff Dock consists of the lateral side, together with the 
floating outrigger attached to it by means of a parallel 
motion, and ten pontoons, constituting the main lifting power 
of the dock, and the means for depositing. There is pro- 
vision made on the ‘‘side” for fourteen such pontoons. The 
lateral ‘‘side” is formed of three parts, each capable of acting 


“RUSSIA” AS SHE OUGHT TO HAVE BEEN DOCKED. 


two pontoons adjacent to 
this particular pump, which 
are nearest to the side of 
the dock, whilst the other 
valve regulates the pumping 
of the compartments of 
those halves of the same 
two pontoons, which are 
further away from the side 
of dock. Thus each portion 
|of the dock, corresponding to every two pumps, is sub- 
| divided into four quarters, and the rise and fall of 
}each quarter can be regulated easily with great nicety. 
| As there is common connection between all pumps, it will 
be evident that the rise and fall of the four corners of 
the whole dock, in whatever order arranged, either in one 
part, or in two parts, or in three, may also be governed 
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with the same precision. For pumping out of the lateral 
side of the dock itself there are special pipes, which 
branch off from each pump into the compartments of the 
side adjacent to the particular pump-well. These pipes 
are connected with the common suction tube leading to 
the pump, and the motion of water through them is regulated 
by means of separate sluice valves. The discharge is governed 
by means of Kingston valves, and by an additional external 
flap valve which works inside the strainer surrounding the 
discharge orifice. Rods connected with the main regulating 
valves, opening and shutting each four pontoon pipes, rods of 
the Kingston, and rods of the sluice valves governing the 
pumping out of the side, are all carried up to the upper deck 
of the side of the dock, and being there supplied with indi- 
cators, are worked according to the captain's orders from the 
top of the dock. When the water is being pumped out the 
flap valve above mentioned opens automatically by the 
increased pressure of water in the discharge tube, compared 
with the pressure outside the dock; but ‘should any injury 
occur to the engines, pumps, or piping, which del: ayed the 
flow of water out of the discharge orifice, then the flap valve 
closes automatically, and prevents the outside water from 
entering in the dock, whether the Kingston or other valves 
described be opened or not at that moment. 

In the Nicolaieff Dock, the ‘‘side” is 280ft. long, 44ft. Gin. 
high, and 12ft. broad; the pontoons are 72ft. long, 18ft. 
deep, and 15ft. broad, and the clear space between them is 
5ft. The contract price of the dock was under £100,000. A 

vessel—a large floating crane—was docked on the first com- 
pleted portion on the 14th August, 1877, that is in only 
twenty months after laying the first plate of the dock at 
Millwall Ironworks. From 3rd April to 9th July, 1878, 
seventeen vessels have been raised on the Nicolaieff Dock, 
including the large vessels, Lazareff, 2700 tons; Odessa, 
3300 tons; and the Russia, 2400 tons, which, as we have 
said, captured the valuable Turkish troopship Mersina about 
last Christmas Day. 

The fact that we have devoted so much space to a descrip- 
tion of this dock may be taken by our readers as evidence 
that we are impressed with the value of Messrs. Clark and 
Standfield’s invention. That such a dock will not answer 
every purpose everywhere is obvious, but there are localities 
enough in which such docks might be established with the 
greatest possible advantage, to keep the inventors engaged for 
a very long time. The advantages that would be conferred on 
the grain-carrying trade in the Mediterranean alone, by the con- 
struction of docks in which it would be possible to repair a 
ship without unloading her, would be enormous. No one 
would feel the benefit more generally than underwriters. 








Tue Anncat Gunnery Triats at SHorsuryness.—On 
Wednesday, the 24th, the annual ‘‘show” programme was carried 
out at Shoeburyness. This does not embody in it the investiga- 
tion of new questions generally. It is rather the exhibition of 
what can be done, and has already been done. It is a very 
desirable test for the School of Gunnery, and it informs members 
ef Parliament and others in high public positions of the state of 
our armaments, and of what has been achieved during the year. 
The following is a brief sketch of what took place, matters 
deserving more particular attention being reserved for next week. 
The day began by practice with rifled siege artillery. The 
fiting batteries were constructed on the most recently approved 
pattern. Each gun was protected by traverses on each side. These 
traverses are generally made hollow, with a small entrance oppo- 
site the gun carriage. Directly the gun is brought approximately 
into position, the ‘numbers of the detachment—No. 1 excepted— 
creep into the traverse so as to expose them for as short a time 
as possible. For the same reason embrasures are reduced to a 
minimum, curved fire and overbank carriages do away with them 
toa great extent. Furthermore the battery is covered by the 
parapet of the trench behind which it is constructed. The guns 
employed were the representatives of the light and heavy trains 
recently introduced into the service... The 25-pounder, the 63- 
pounder howitzer, and the 40-pounder breech-loading gun repre- 
sented the former, and the ee the 8in. howitzer, and the 
64-pounder gun the latter. ese guns were brought to bear on 
an earthwork representing the most distant form of battery that 
would be constructed in a siege. Such batteries are not at all 
completely protected by parapets, but depend much for their 
safety on concealment ~ inequalities of ground, coupled with the 
long range which they are from the enemy’s guns. On this 
occasion the distance was 980 yards, which was unquestionably 
deceptive. On the other hand the guns fired their shells with small 
bursting charges which gave a very inadequate conception of the 
damage that would be effected by the shell when fully charged. 
The 6'3in. howitzer and the 8in. howitzer were on their special 
beds or platforms. The 25-pounder, the 40- -pounder, and the 
64-pounder howitzer were on ‘“‘overbank ” carriages. Each piece 
fired five rounds of shrapnel with time fuses, and five rounds of 
common shell with sensitive fuses. The practice and the action 
of the fuses appeared to be very good. Nevertheless, on visiting 
the works it was found that the damage to the parapets was 
slight; a good many wooden dummies were, however, struck. 
A Gatling, 0°45in. bore, now fired at dummies in skirmishing order 
at about 900 yards range. ‘Two drums, or 480 rounds, were fired, 
after which it was found that only about one dummy had escaped 
unscathed. At twelve o’clock the 9in. muzzle-loading gun, with 
2 65 Ib. charge, fired one Whitworth forged steel shell of 268 Ib. 
weight, and one cast steel shell of C ammell’s at a 12in. plate, 
manufactured by Messrs. Brown. The Whitworth projectile, 
from some cause, failed to leave the gun with the usual velocity, 
and complete penetration was not “obtained. The plate being 
knocked down, a target for the Cammell shot had to be made by 
erecting an old plate which had one perforation near its centre. 
The point of the shot passed through this plate. The hole joining 
that already existing, made it difficult to judge fairly what would 
have been effected by this shot. This, however, deserves more 
full discussion next week. The striking x velocities of the two 
projectiles were about 1440ft. and 1445ft. respectively. At 2 p.m. 
_ 38-ton gun—12°5in. bore—was worked by the Roy al Carriage 

rtment steam gear, five rounds of Palliser shell being fired 
wie a charge of 1601b. The highest rate at which this operation 
has been performed by steam is one and a-half minutes. It can 
be worked by men at about the same rate. With the steam 
gear, however, four men only instead of fourteen were em- 
loyed. To exhibit the value of this application of 
onion yer, it will be necessary to work several guns with one 
powerful engine, instead of employing a weak engine to work the 
single piece. e Armstrong 6in. rifled B. GL gun was next 
fired. Its projectile weighs 70 Ib. Its firing charge of 33 Ih. of 
powder is therefore enormous, and the power of the gun propor- 
tionally great. The breech mechanism works admirably, Some 
target practice next took place with 9-pounder, 16-pounder, and 
13-pounder guns. The whole of the target practice was in- 
different, owing to the sudden issue of an order to use gas checks, 
which affect the windage and consequently the range of ps any 
The 80-ton gun fired two rounds from off its railwa, riage, 
ll Ss of the charge being 335 Ib. and that o the “shell 
The oS of 10 deg. gives this a range of 
Sool 6000 and 7000 yards. On the whole the day may be 
declared to have been satisfactory. 






THE PATENT JOURNAL, 


Condensed from the Journal of the of the Commissioners of Patents, 
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Grants and Dates of Provisional Protection for Six Months. 

2030. Sream Enornes and Pumps, Frederick Phillip Preston, John 
Theodore Prestige, and Edwin James Preston, Deptford, and Jonas 
Dalby, Ipswich.—2lst May, 1878. 

2180. Cookixe and Heatine by Gas, 
London. 

2189. Curtne Foot-rot, Frederick William Dallimore, Budge- “row, Lon- 
don.—3lst May, 1878. 

2227. Steam Steerine ApraRatvus, James Watson and Leonard Watson, 
Sunderland. 

2228. Firtines of WATER-CLOSETS, 





Andrew Sweet, Hampstead-road, 


2228 &c., Joseph John Tylor and William 
Alfred Tylor, Newgate-street, London. uh June, 1878. 

2290, VENTILATORS and CHIMNEY Tops, Henry Melville Williams, Chancery- 
lane, London.—A communication from Gordon H. Wilcox, Washington, 
U.S.—Tth June, 1878, 

RorTary Pr rncusstve Bortnc Apparatus, Gerard Wenzeslaus von 

Nawrocki, Leipzigerstrasse, Berlin.—A communication from Amador 
Villar y Castropol, Madrid.—1ith June, 1878. 

2410. Rivertine the Frances of Borter Tupes, Charles John Galloway 
and John Henry Beckwith, Manchester. 

2412. Earra and Water CLosers, Henry Moore, Denny, N.B. 

oo Cups for Rores, John Rowbottom, Digby Collieries, near Notting- 

1am. 

2415. Woven Fanrics, George Henry Tattersfield, Ravensthorpe. 

2416. Buckets, &c., William Haden Richardson, Glasgow, and William 
Wheeler, Middlesbrough. 

2418. Looms, Thomas Stanley Carus, Blackburn. 

2420. Honpine Lerrers, &c., William Robert Lake, Southampton-build- 
a —A communication from John Trumen Foster, Arling- 
ton, U.S. 

2422. KNEADING and Mrxive Fiovr, John Hunt, Bolton. 

2426. SusPeNDING Winpow Biinps, &c., William Luce Hosking, Ventnor, 
Isle of Wight. 

2428. Hinces for Sasn Boxes, Leopold Lang, St. Luke's, London.—A 
communication from Georg Schildknecht, Fiirth, Bavaria. 

2432. Packaces for Dry Goops, Samuel Clifton Allibone, Blenheim-road, 
London.—18th June, 1878 

2434. WrirHDRAWAL of CoRKs, 








Martin Kosminsky, Aldermanbury, Lon- 
don. 

2439. PLarrinc, Fotpine, &c., Woven Fasrics, William Taylor, Great 
Driffield. 

2538. GRAPHITE THERMOMETERS and Pyrometrrs, Otto Steinle, Duedling- 
burg, Prussia. 

2439. Kitns, Edward Crosland, Arnside. 

2440. COUNTERBALANCES for GasHOLDERS, William Thomas Sugg, Vincent- 
strect, Westminster.—A communication from Richard Andrews and 
George Reed, Sandhurst, Victoria. 

2442. Gas Sarety Lamps, Franz Sebastian Schiitze, Featherstone-build- 
ings, Holborn, London.—A communication from Wilhelm Effer, Bonn, 
Germany. 

2444. Decoratinc Giass, William Boggett, Chelsea, London. 

2446. Arracutnc Door Kyopss to their Srryptes, William 
Willenhall. 

2450. Propuctnec Tuyes upen Betws, Jabez Jones, Southwark.—19th June, 
1878. 

2452. Vessets for Containinc Water, Joseph Sothcott, jun., Shepherd's 
Bush, London. 

2454. MAKING Sienats, Henri Adrien Bonneville, Piccadilly, London.—A 
communication from Paul Emile Le Boulengé, Liége, Belgium, 

2456. TELEPHONY, Herbert John Haddan, Strand, London.—A communi- 
cation from George Black, Hamilton, and Abner Mulholland Rose- 
brugh, Toronto, Canada. 

2460. Winpow Burxp, Charles Haarburger, London Wall, London. 

2462. Securine the Enps of Wire Ropes, George Dixon, Gateshead-on- 


Trubshaw, 


Tyne. 

2464. Paper Putr, Sydney Pitt, Sutton.—A communication from Auguste 
Pochez, St. Amand-les-eaux, F 

2466. TorPpepO Nets, William 
London. 

2468, LypicaTinG, &c., Fares, George William Warren, Newington-green- 
road, London. — 20th June, 1878 
2470. SEPARATING SUBSTANCES by 

Liverpool. 

2472. Werenttnc, &c., Si_ks, Thomas Hawley, Coventry. 

2174. Osrarntinc Motive Power, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Sebastien Fre ancois, Paris. 

2476. Curtine Up Srrips of Carppoarp, Warren William de la Rue, Bun- 
hill-row, London. 

2478. TeLescores, Thomas Johnson Potter, Clapham 

mee ALAD CUTTING, John Ritchie, Stonefield street, London.—21st June, 

oO 

2482. Loar Breap, Thomas Vickers, sen., John Vickers, sen., Thomas 
Vickers, jun., John Vickers, jun., and James Smith Baker, Liverpool. 

2484. Treatment of Parer, &c., Charles Moise Jacob, Vernon-place, 

ion. 

2487. Governors, James Shanks and James Gordon Lyon, Arbroath. 

, &c., Edgar Edmonds, Fleet-street, London.—A communica- 
tion from Vincent Dupouy, Rue des Halles, Paris. 

2490. Cork Soxes, Mary Pipe, Bayswater, London. 

2492. VeLocipepes, Henry John Lawson, Brighton. 

2494. DousLine, &c., YARN, Prince Smith, Burlington Shed, and Smith 
Ambler, Keighley. 

2496. CoNDENSING STEAM, Robert Wortley, Oldham. 

2498. Heatinc Apparatus, Samuel Mart, Borough, and Charles Wallace 
Bradley, Finsbury, London.—22nd June, 1878. 

2500. SALt, John Buckley Deakin and George Henry Deakin, Liverpool. 

2502. ANNEALING IRON and Street, David Bevan and Charles Maliphant, 

Loughoe. 

2506. SHavine Skins, Désiré Carpentier, Paris. 

&e., PROPELL ERs, Andrew Blair, Glasgow. 

2512. CLosixa, &e., Warer-ticut Doors of Surps, Charles Ross Simey, 
Sunderland. 

2514. Cement KiLns, Robert Andrew Gibbons, Northfleet. 

2516. Convertinc Spent Lie into Caustic Ling, 
Laurence Pountney-lane, London.—A communication 
Wilkinson, New York, U.S. 

2518. Topacco Pipes, William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from Georg Friedrich Eich, Erbach, Hesse, 
_Germany. 

2520. Tornip Tarnners, John Garrood, Fakenham. 

2522. Pressinc Bricks, Julius Frederick Moore Pollock, 
John William Ivery, Edgbaston. 

2524. Wire Heaups, &c., Henry Bernoulli Barlow, 
24th June, 1878. 

2526. Gas Puririers, &c., Thomas Nesham Kirkham, Westminster, and 
on eamuel Chandler, Newington-causeway, London. 

528. Rotana Cast Giass, Charles Arthur Allison, Southampton-build- 
“aa London.—A communication from Lots Bonneville and Henri 
Joseph Mayan, Paris. 

. CARRIAGES, James Aldren McNaught and Thomas Lamb Smith, 

Worcester. 

2532. PERMANENT Way, John yg Haddan, Strand, London. 
‘punenien from Moses Zagury, I 

2533. Purtrication of Gas, James John | Shedlock, Golborne-road, Notting- 
hill, London. 

2534. Currinc Continvous Paper into Surets, Henry Martyn Nicholls, 
Kirby-strect, London. 

2536. Copyine Lerrers, Angelo Antonio Tr 

2538. Pompinc Enorves, James Hart, James ane Sampson, and Cemer 
Thomas Colebrook, London. 

2540. SHeLis and Rockets, Camille Alphonse Faure and George Trench, 

‘aversham. 

2542. Brusnes, George Harold Kent, Victoria Park, and Hyppolite Besson, 
Clapton, London. 

2544. PHOTOGRAPHERS’ 
Leeds. 

2546. ORNAMENTAL Metauic Tupes, James Atkins, Birmingham. 

2547. Sures and Boats, Harry Robert Newton, Seymour-street, Hyde 
Park, London. 

2548. Trres for RaiLway Wueens, James Kitson, jun., 
550, Removine Foon, &c., from between the Treru, 
Hendon, London.—A communication from Alfred P. 
York, US. 

2552. Pants, &c., for Prevertesc the Foutinc of Snips’ Borroms, 
Willi: rk, C - , London.—A communication from Charles 

, France. —25th June, 1878. 





rance. 
Munton Bullivant, Fenchurch - street, 


means of Sreves, Pieter Van Gelder, 


William 
from 





Mead, 
Asa W 








Leeds, and 


jun., Manchester.— 
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-A com- 


, Ww hast, 





Heap and Bopy Rests, Eli Ellis Emmerson, 


Leeds. 
Theodore Reid, 
Merrill, New 





2554. Tececrapnic Apparatus, Christianio Augusto Bramiio, saiiies 
Portugal. 

2056. GeLarinisinec Bone, &c., 
Jane, London. 

2558. Reaistrerine Yarns, &c., Friedrich Hermann Felix Engel, Ham. 
burgh.—A communication trom Wilhelm Holmstrém, Westervick, 
Sweden, 

2560. Pastinc Cor Borroms, Henry Clayton, Hyde. 

2561. JorninG Wooven PLAnKs, Ernest de Pass, Fleet-strect, London.—4 
communication from William Edward Brock, New York, 

ns Lapuss’ Dress-HoLpers, &c., William Charles Alldridge, Birming- 
ham. 

2564, LuBRicaTING SupstTances, Aloxander Forsyth, 

2566. CiGaretres, John Cowmi: in, Lord street, Li perenpen. 

tion from Virgil L’Eplattinire, New York, 

2567, Rerarpine, &e., Ratway TRALNs, W iiliam Robert Lake, South- 
ampton-buildings, London,—A communication from Edouard Delebee que 
and David Jean Frédéric Sosth?ne Banderali, Paris. 

2570. Toy Warcuers, &c., Astley Paston Price, Lincoln’s-inn-fields, Lon- 
don.—A communication from John George Powell, Philadelphia, Penn- 
sylvania, U.S. 

2572. Uiriisation of Preumatic, &c., Pressure, Thomas Brown Jordan 


Frederick Burnett Houghton, Crooked. 


Salford. 
A communica- 








“J . 
and Thomas Rowlanc Jordan, Queen Victoria-street, London. — 20th 
June, 1878. 

2276. Susmarine Costumes, Thomas Horsefall Watson and Samuel 


Joseph Woodhouse, Leeds. 

2578. Carns, Jean Nicolas Yonck, Verviers, Belgium 
2580. WaTeR-TIGHT BULKHEAD Doors, Wallace Bartley, Rainhill. 
2. Wasuinc Macutnes, Elijah Dickinson, Wigan. 

Lapres’ Dress-HOLDERS, &c., Joseph Hughes Cofield, 








Aston, near 


2586. 
Birmingham. 


Dittmar, Berlin.—A communication 
27th June, 1878. 


St. James's-road, 


2588. Emery Compounp, Gustave 
from Hermann Wiechert, Berlin. 

2590. Guipinc PLaNes, &c., Joseph Wood, 
green, London, 

2504. A Reaping Macuine, &c., 
South Penge Park. 

2505, Curmney Caps, &c., John Edward Carter, Stanhope-street, Euston- 
road, London. 

2598. DRULLING Rock, &c., Martin Macdermott, 
and George William Elliott, Altrincham. 

2600. HypRAULIC ARRANGEMENTS for LirTING, 
Cannon-street, London, 

2602. Grip for Dockine Vessexs, Josiah Latimer Clark and John Stand- 
field, Westminster-chambers, Westminster, London.—28th June, 1878. 

2606. Tramway Ratts, James Gowanus, Edinburgh. 

2608. PHorograrnic Cameras, David Howles Cussons, Southport, and 
Alexander Cowan, Bayswater, London. 

2614. TRANsMITTING Power by SHarrine, Friedrich Hermann Felix Engel, 


Bethnal- 


Adolf Sonnenschein, Beverley-road, 





Pudding-lane, London, 


&c., Samuel Chatwood, 


Hamburgh, Germany.—-A communication from Wilhelm Ritter, Aitona, 
Germany. 

2615. ScripsLine and Carpinc Macninery, Joseph Hall, Morley, near 
Leeds. 


2616. Mu.es for Sprnsinc Corron, &c., George Foster Bell and William 
Bell, Burnley. 

2618. Susstrruts for Lixseep O11, John Guy Wilson, Market-street, Man- 
chester.—A communication from Friedrich Thies, Bissendurf, Germany. 

20th June, 1878. 

2620. Borters for Heatisa Water, Patrick O'Connor, Wavertree. 

2621. Lattices and Pres, William Shorrock, Preston. 

2622. CLosinc, &c., SkyLicurT Wixpows, Benjamin Banks, Manchester- 
road, Bradford. 

2624. Gun Carriaces, Charles Max Sombart, Magdeburg, Germany.—A 
communication from Hermann Gruson, Buckau, near Magdeburg, 
Germany. 

2626. Fexncine Rounp Parks, &c., David Falkner, Walton-upon-Thames. 

2628. ComBine Woo, &c., George Brook, jun., Joseph Sykes, and Job 

take, Huddersfield. 

2630. MANUFsCTURING TUBULAR or other Forms of CLEAR GLass, 
John Michael Cetti, Brooke-street, Holborn, London 

2 Rouurrs for WasHtna, &c., John Lewthwaite, Halifax 

2633. Permanent Way of Street TRamMways, John Philip Rawlings and 
Edward James Barnes, Whitechapel-road, London, 

2634. Box for Umprettas, &c., Nathaniel Holding, 
_ umden Town.—lst July, 1878. 

i . Tramways, James Gowans, Edinburgh. 

2640, MaGyets for SEPARATING METALLIC Susstances from MATERIALS 
Usep in the Manuracrurr of Porrery, &c., Elias Leak, Longton, und 
John Edwards, Funton. 

2642. Wixpow Sasues and SasH Fastexers, William Whittle, Smethwick, 
Thomas Greaves and James Newman, Birmingham. 

2644. Treatment of Sewace, &c., Gustave Valentin Alsing, Bradford. 

2646. Steam Eactves, William Edward Newton, Chancery-lane, London. 
—A communication from Matthew Murray Jackson, Buda Pesth, 
Hungary. 

2648. Water-TIGHT Doors of Surps, &c., James Atherton, Water-street, 
L iverpool. 

2649. Casks, Henry Bernoulli Barlow, Manchester.—A communication 
from Eugen Ritter, Hammon-on-the-Sieg, Germany. 

2650. Case for the Carriace of Koos, &c., Willian Robert Lake, South- 
ampton-buildings, London.—A communication from Eugen Ritter, 
Hammon-on-the- Sieg, Germany. —2nd July, 1878. 

2651. Resprrators, John Elton, Manor-street, Lambeth, 
London. 

2653. Hwarers, Alfred Farrington, Redesdale-street, King's-road, Chelsea, 
London. 

2654. Manipusation of Firovur, Samuc! Wylde, Runcorn.—-: 
tion from Messrs. Smith Brothers, Wisconsin. 

2655. Waistcoats, Michael John Keiller, Manchester, 

2656. SuGaR-caANE Muxus, Robert Bartlett, London. 

2657. AUTOMATICALLY Fsepine Sueets of Parer into Praixtinc Presses, 
James Graddon, Barnes. 

2658. MaGcnestum, Thomas Heskin, Preston. 

2659. Drawixc and CLEANING Metacs, Carl Méllmann, Iserlohu, Prussia. 

2660. Ketries, Charles Billingsley, Garnault-place, Clerkenwell, London. 

2661. Wispow Frames for Rattway Carriages, &c,, George Andrewa, 
High-street, Southwark, London. 

2662. Puriryinc Gas, Hartley Kenyon, Warrington. 

2664. Cravats, &c., John Henry Johnson, Southampton- baltings, 
London.—A communication from Henri Wolff and Julius Wolff, Pari 

2665. Ram-way and other Sprinos, &c., James Mitchell, Sheffield. 

2666. Packinec Lenotas of Empromwery, &c., James William Macon, 
Bread-street, London. 

2668. OnNaMENTING GLAZED Bricks, Samuel Rayner Swallow, Farnley, 
near Leeds. 

2669. Continvovs AUTOMATIC Brake, Paul Klunzinger, Vienna, 
1878. 

2670. ANTISEPTIC BANDAGES or LigatuRes, Henry Conradi, Lower James- 
street, London.—A communication from Henri Théophile Baeschlin, 
Schaffhausen, Prussia. 

2671. Sewinc Macuines, John Craig and Richard Holliday, Birming- 
ham. 

2672. Mixep Tapestry Work, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Henri Emmanuel Penon, 

aris. 

2673. LaMPs 
Bebington. 

267. 4. Boots and Sxozs, Joseph Latapie, Paris. 

. Lamps for Carriaces, &c., Henry Reece, Piccadilly, London. 

2676. Bencu Vices, John Gustavus Rollins, London Bridge, London,—A 

communication from William X, Stevens, East Brooktield, Massachu- 

setts, = .S. 

77. VENTILATING APPARATUS, James MacLauchlan Dobson, Glasgow. 

8. CompressinG Meta. Scraps, Joseph Butler, Briton Ferry. 

2680. Raisinc and Pumetna, Charles Julius Ball, Finboro-road, Brompton, 
London. 

2681. Divipinc the FLeece on the DorrinG Rouuers of CarpinG Encines, 
Theodore Kaltenbach and John Hubert Schmitz, New Broad-strect, 
London.-—A communication from Theodore von Negri, Aix-la-Chapelle, 
Prussia.—4th July, 1878. 

2683. GOVERNING the Fiow of Liquips, William Foulis, Glasgo 

2685. Torpprnc and Taine Turnirs, &c., Andrew Pollock. Mauchline 








Edward 





Gloucester-street, 





York-road, 


A communica- 





—3rd July, 


for Burxinc Hyprocarpon, &c., Alban Edward Ragg, 











2687. — for Ricks and Stacks, William Brenton, Polbathic, St. 
Germ: 

2691, Gielen: Edward Taylor, Salford. 

2693, Application to VeutcLes of MovaBLe Tramways, John Joseph 
Halcombe, Balsham. 

2695. Purirication of Liquips, George Mackay, Edinburgh. 

2697. Currinc Mera.iic Rops and Tunes, William Crow, Birmingham, 

2699, PreservATION of Meat, Adolphe Hugentobler, Saint James’s-road, 
Brixton. 

2703. Heatixa Water, Adolf Kux, Berlin, Germany.—5th July, 1878. 

2705. Fotpinc Leos for Srrercners, &c., Andrew Maclure, jun,, Queen 
Victoria-street, London. 

2707. Comprnep Gas and Steam Motor Enoines, Matthew Piers Watt 
Boulton, Tew Park, Oxford. 

2709. Inon, Edwin Pettitt, Cheltenham. 

2713. Stipe VALves, Nathaniel Clayton and Joseph Shuttleworth, 
Lincoln. 

2715. Castors, Julius Frederic William Erhardt, Bloomsbury, London.— 
A communication from Paul Scharff, Berlin. 

2719. Boots and SHogs, William Robert Lake, Southampton-buildings, 
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London.—A communication from 8. Wallerstein and Sohn, Vienna.—6th 
July, 1878. 

2721, VaLve Apparatus, Rookes Evelyn Bell Crompton, Queen Victoria- 
street, London. 

2723. LAWN Mowrna Macnines, William Robert Lake, Southampton- 
buildings, London.—-A communication from Frank Grant Johnson, 
Brooklyn, New York. 

2725. Woven Faprics, William Robert Lake, Sout ton-t 


4144 








London.—A ro d Staes, Termonde, Belgium. 
2727. Ramway Wuees, William Henry Kitson, Beechgrove, Oulton, 
Leeds. 
2720. JomninG Drivina Bevrs for Macuinery, Henry Simon, St. Peter’s- 


square, M —A ication from Peter Jorissen, Soest, 
Germany. 

2731, Steam Pipes, &c., Russell Kelso Carter, Fleet-street, London. 

2735, Macuine Guns, Williem Robert Lake, Southampton-buildings, 
London,—-A communication from William Gardner, Hartford, U.8.—s8¢h 
July, 1878. 

2737. VenTiLaATING APPARATUS of MiListones, Carl Pieper, Dresden, 
Saxony.—A communication from Moritz Martin, Bitterfeld, Prussia. 

2739. Avromatic Friction Brakes for Macuinery, John Clayton Mew- 








burn, Fleet-street, London.—A communication from Thomas Aldridge 
Weston, Stamford, U.S. 
2741. CoupLina Apparatus for Rartway Trucks, Mon Higginson, 


Liverpool.—A communication from Joshua L. Pope, Henry W. Pope, 
and William 8. Sampson, New York. 

2743, Sieve Puririers, Charles Hopkinson, South Retford. 

2747. CrusHina CoAL, &., Alfred Hewlett, Coppul, and James Shearer, 
Whelley, Wigan. 

2751. BicycLe SappLeEs, James Alfred Lamplugh and George Frederick 

jrown, Birmingham. 

27 om VentiILAtors, Comyn Ching, Castle-street, Long Acre, London.—9‘i 

uly, 1878. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2769. Frrtino Ur Tunes, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Albert Ball, Claremont, 
U.8.—10th July, 1878. 

2770. Buitpine Surps, &c., Empson Edward Middleton, Anglesea-place, 
Hampshire.—1l0th July, 1878. 

2813. Sewina Macuines, Sydney Pitt, Sutton.—A communication from 
Lebbens Baldwin Miller and Philip Diehl, Elizabeth, U.S.—13th July, 
1878. 

2831. Hypraviic Lusricators, Nicholas Seibert, Boston, U.S.—16th 
July, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 


2581, DistiLtinc Macuinery, Alphonse Louis Normandy, Albert-square, 
Clapham-road, London,.—20th July, 1875. 

2717. Crusnine, &c., HARD Supstances, Henry Rowland Marsden, Leeds. 
Bist July, 1876. 

2873. Sutururic Aci, Charles Frederick Burnard, Plymouth.—l4th 
August, 1875. 

2562. VenTILATING DwELLING-HoUsEs, &c., John Westmoreland, Liver- 
pool.—lith July, 1875. 

2610. Cuarcinc Gas Retorts, William John Warner, South Shields.— 

2nd July, 1875. 

2633. SusMaRiNE CaBLEs, Francis Robert Lucas, Old Broad-street, London. 
—24th July, 1875. 

sa Looms, Henry Edward Newton, Chancery-lanc, London.—22nd 

uly, 1875, 
ba Wacons and Corves, Robert Hudson, Gildersome, near Leeds, —28th 
uly, 1875. 

7 Powrr Looms, George Tomlinson Bousfield, Sutton.—5th August, 
875. 

3124. Looms for Wravine, George Tomlinson Bousfield, Sutton.—6th 
September, 1875. 

2503. Lupricatinc the Beartas of the AxLes of Wacons, John Ankers, 
Shire Oaks.—2lst July, 1875, 

2037. Parern-MakInG Macuinery, Joseph Hobday, Bristol.— 24th July, 1875. 









Patents on which the Stamp Duty of £100 has been Paid. 


1866. BREECH-LoapING Fire-arms, James Aston, Hythe.—17th July, 1871. 
1906, Oprarnina Inrusions from Corrrr, &c., William Nelson Hutchin- 
son, Wellesbourne, near Bideford.—20th July, 1871. 
1907. AvromaTic COMPENSATING MecHanism, William 

Southampton-buildings, London.—20th July, 1871. 
or —_— Richard bright, Bruton-street, Westminster, London.—2l«f 
uly, 1871. 
1876, SeL¥-acTinG Escarze Vatve, Henry Vaughan, Monks-road, Lincoln, 
18th July, 1871. 
1881, Fikerroor, &c., FLoortnes, Abraham Henthorn Stott, Oldham.— 
--10th July, 1871, 
2014. Pavement Licuts, Edward Lambert Hayward, Cornhill, London.— 
Slat July, 1878, 
2149. Ornpyance, Sir Joseph Whitworth, Manchester.—lith August, 1871. 
1920. SuLrnuric Acip, James Hargreaves, Appleton-within-Widnes, and 
Thomas Robinson, Widnes.—2lst July, 1871. 
1023. TReatinG Metaciic Ores, James Hargreaves, Appleton-within- 
Widnes, and Thomas Robinson, Widnes. —2lst July, 1871. 
1928, SuLpHates, James Hargreaves, Appleton-within-Widnes, 
Thomas Robinson, Widnes.—22nd July, 1871. 
1936. Stream Enornes, James Weir, Glasgow.-—22nd July, 1871. 
2030, Sewinc Macuines, Norris Parmby Stockwell, Regent-street, London. 
—Ist August, 1871. 


Robert Lake, 


and 


Notices of Intention to Proceed with Patents. 

959. A Fire Extincuisnine Liquip, Coll Taylor, Manchester.—A commu- 
nication from Coll Taylor, jun.—9th March, 1878. 

966. Nove. Cumuey Pot, Warren Thompson, Palatine-road, Stoke 
Newington, N. 

973. Leatuer Ciotu, &c., George Hadfield, Manchester. 

974. Buttons, William Robert Lake, Southampton-buildings, London,— 
A communication from Jean Moreteau. 

977. Paste-BoarD, August Julius Albert Lehmann, Hampstead, London. 

-llth March, 1878. 

982. Hanp Lanterns, Walter Alfred Barlow, 8t. Paul’s Churchyard, 
London.—A communication from Carl Heinrich Viereck and Elias 
Peter Kanberg. 

985. Jacquarp Macuines, Arthur Charles Henderson, Southampton- 
baihcingy London.--A communication from Emile Marie Joseph Car- 
pentir. 

989. Fiters, George Jennings, Palace Wharf, Stangate, and George 
James Hind, Wolverhampton.—12th March, 1878. 

1002. Pires for Smoxine, Eduard Wolf, Fore-street, London.—13th March, 
1878. 

1018. Surps’ Proretiers, Robert Henry Armit, Craven-street, London. 

1024 Stor Vaives, Gerard Wenzeslaus von Nawrocki, Liepzigerstrasse, 
Berlin.—A communication from Armin Bengen.—1l4th March, 1878. 

ae Gas Buryers, George Edward Webster, Market-street, Notting- 
1am. 

1033. Furxaces, William Robert Lake, Southampton-buildings, London. 
~A communication from Charles William Kriens. 

1037. Measvrino Liquips,{Caroline Anne Bourne, Euston-square, London, 

1039. Looms, John Almond, Blackburn. 

1040. Axes, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Jean Francois Casimir Noel-Woullemir.—15th March, 
1878. 

1042. BAe Ties, Herbert John Haddan, Strand, London.—A communica- 
tion from Frederic Cook and Henry Shaw. 

1045, Compounp Enotnes, Arthur Charles Henderson, Southampton-build- 
ings, London.-—-A communication from Alphonse Demenge. 

1050. Temptes for Looms, Edward Griffith Brewer, Chancery-lane, Lon- 
foes communication from Jean Baptiste Ernest Brulé.—16th March, 

878, 

1058. Sewrnc Macutyes, William Fairweather, Manchester. 

1064. Looms, Charles Brigg and Thomas Hargreaves Brigg, Bradford.— 
18th March, 1878. 

1086. Ro.urne, &c., Iron and Srre., Thomas Williamson and Alexander 
Younger, Newton, N.B. 

1089. BrRercH-LOADING SMAL1L-ARMs, Samuel Mills, Birmingham. 

1099. REFRIGERATING and Heattnc Apparatus, Carl Pieper, Dresden. 
— A communication from Dr. Albrecht Drache.—19th March, 1878 

1113, Comprnep Apparatus for Writine either with FLcip or with Sotip 
Ink, Leopold Beral Bertram, New Wandsworth. 

1117. Propuction of Dyers, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Oesterreichische Alizarin 
Fabriks Gesellschaft Przibram and Co.—20th March, 1878. 

1121. Vessets for Brewing, &c., John Tenwick, Spittlegate, near 
Grantham. 

1126. SuHapmnc Merats, Thomas Walker Crees, Birmingham. 

1131. Propuction of SuLpHuR from Pyrires, John Hollway, Jeffrey’s- 
square, London. 

1134, Carbine Fires, John Thornton, Cleckheaton.—2lst March, 1878. 

1143, Fire-arMs, Astley Paston Price, Lincoln’s-inn-fields, London.—A 
communication from Pierre Alexis Adolphe Laffiteau and Louis Henri 
Riéger.—22nd March, 1878. 

1186. TREATMENT of Farry Marrers, Charles Neale May, Devizes.—26th 
March, 1878. 





1218, Mouwps for Castine Sree, &c,, John Thompson King, Liverpool.— 
A communication from Aaron J. Nellis. 

1224, Aqueous So.utTions of Tannin, George Frederick Redfern, South- 
street, Finsbury, London.—A communication from James Foley.—28th 
March, 1878. 

1236. Curnep Hams, &c., George Franklin Black, Lord-street, Liverpool.— 
A communication from Henry Clay Butcher, Howard Butcher, and 
Henry P. Darlington. 

1250. STaBLes, Thomas Foulkes Shillington and John Alexander Hanna, 
New Bond-street, London. 

1251. Acruatina the Vatves of Sream or Water Pressure ENGINES, 
Arthur Whalley, Earlestown.—29th March, 1878. 

1269. Looms for Weavine, Herbert Portway, Bradford.—30th March, 1878. 

1281. CaLcinInG SuLpHateE of Iron, &c., Charles Leech and Thomas Neal, 
Derby.—1st April, 1878. 

1875. SIGNALLING in Trains, Thomas Teale Powell, Harrogate.—6th April, 

78. 


1878. 

1397. Sewrna Macuines, William Robert Lake, Southampton-buildings, 
London.—A communication from Mary Permellia Carpenter. 

1399. Stoves and Fire Baskets, James France Hill, Saint Pancras, 
London.—8th April, 1878. 

1442. Propucinc PowerruL ArtiFiciAL Licurs, George Edward Alder 
and John Archer Clarke, Croydon.—1l1lth April, 1878. 

1480. Wasuina, &c., Woven Fasrics, Alexander Winward, Whaley 
Bridge.—13th Apri/, 1878. 

1556. OpeninG the Supp.y of Gas to Burners, Henry Green, Preston.— 
17th April, 1878. 

1602. Propucina ARTIFICIAL MARBLES, Richard Guelton, Union-street, 
Berkeley-square, and David George Sandeman,. Piccadilly, London,— 
20th April, 1878. 

1739. Operatinc Rartway Swircnes, Walter Samuel Oxborrow, Stow- 
market.—30th April, 1878. 

1925. Tires, Henry Brighouse Aspinall, Huddersfield. 

1930. RarLway Burrers, George Turton, Sheffield.—14th May, 1878. 

1938. PoLisninc FLar SuRFACES on DrinkING GLasses, &c., Astley Paston 
Price, Lincoln’s-inn-fields, London.—A_ c« ication from Raspill 
and Co, 

1953. Bicyctes and Ve.ocirepes, Michael Mary Brophy, South-street, 
South Kensington, London. 

1957. Firrer Press, Henry Edward Newton, Chancery-lane, London.—A 
communication from Albert Louis George Dehne. 

1959. Wires for WorkinG RaiLway S1GNaxs, Phillip Ayers, Penge.—15th 
May, 1878. 

2005. SrraicuTeNntne Raixs, Samuel Fox, Deepcar, near Sheffield.—18th 

2228. Firrincs of Warer-cLosets, &c., Joseph John Tylor and William 
Alfred Tylor, Newgate-street, London.—4th June, 1878. 

2240. Printinc Woven Faprics, John Christie and George Izatt, Alex- 
andria, N.B.—5tk June, 1878. 

2319. Botts and Rees, Henry Beaufort Sears, Liverpool.—A communica- 
tion from Mortimer Cherbury Gogswell and William Henry Finn.—1l0th 
June, 1878, 

2376. PuriricatTion of Coat Gas, John Hammond, Lewes.—l4th June, 
1878, 

2410. Riverrinc the FLances of Bower Tuses, Charles John Galloway 
and John Henry Beckwith, Manchester. 

2432. Packaces for Dr+ Goops, Samuel Clifton Allibone, Blenheim- 
road, London.—18th Ji ne, 1878. 

2436. Piartina, &c., Faprics, William Taylor, Great Driffield.—20th June, 
1878. 

2476. Curtixe Ur Srrirs of CakpBoarp, Warren William de la Rue, Bun- 
hill-row, London.—2lst June, 1878, 

2491. Sream Boriers, John Smith, Queen Victoria-street, London,—22nd 
June, 1878. 

2512. CLosina, &c., Water-tIGHT Doors of Suips, Charles Ross Simey, 
Sunderland.—24th June, 1878. 

2530. CARRIAGES, James Aldren McNaught and Thomas Lamb Smith, 
Worcester. 

2533. Purirication of Gas, James John Shedlock, Golborne-road, Notting- 
hill, London. 

2538. Pumpinc Enotes, James Hart, James Lyons Sampson, and Cemer 
Thomas Colebrook, London. 

2547. Snips and Boats, Harry Robert Newton, Seymour-street, London. 
—25th June, 1878. 

2558. Recisrerinc Yarns, &c., Friedrich Hermann Felix Engel, Ham- 
burg.—A communication from Wilhelm Holstriém. 

2567. Storprinc Ramway Trains, William Robert Lake, Southampton- 
buildings, London.—A communication from Edouard Delebecque and 
David Jean Frédéric Sosthéne Bandérali.—26th June, 1878. 

2580. WaTeR-TIGHT BULKHEAD Doors, Wallace Bartley, Rainhill.—27th 
June, 1878. 

2506. Cuimyey Caps, &c., John Edward Carter, Stanhope-street, Euston- 
road, London. 

2599. Screw Prore._ers, Henry James Jackson, Deptford. 

2602. Grip for Dockine, &c., VesseLs, Josiah Latimer Clark and John 
Standfield, Westminster-chambers, Westminster.—28th June, 1878. 

2640. MaGyets, Elias Leak, Longton, and John Edwards, Fenton.—2rd 
July, 1878. 

2683. GoverNinc the FLrow and Pressure of WarTer, William Foulis, 
Glasgow. 

2699. PresERVATION of Meat, Adolphe Hugentobler, Brixton.—5th July, 
1878. 

2770. Bui.ptne Snip, &c., Empson Edward Middleton, Anglesea-place, 
Hampshire. —10th /uly, 1878. 

2813. Sewinc Macuines, Sydney Pitt, Sutton.—A communication from 
Lebbens Baldwin Miller and Philip Diehl.—13th July, 1878. 








All a having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applicati 

at the office of the Commissioners of Patents within twenty-one days after 
date. 
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. Trepinc Apparatus ror Corves, Wacons, &c., H. Walters.— 
Dated 13th October, 1S77.—(Not proceeded with.) 2d. 

This consists in the arrangement of the cage or lift in such a manner 
as that the cage bottom, and one or both sides of it, s be of one piece, 
or connected firmly together, or so made as that one or each side thereof 
shall form a spout or shoot, one side of the cage being heavier than the 
other ; and consists in the bottom of the cage being so connected or 
attached to the frame of the lift as that it will pivot or turn thereon. 


3814. Arriat Barrery, C. 0. Rogers.—Dated 15th October, 1877.—(A com- 

munication.)—(Not proceeded with.) 5 

is ists in the bination of a sail or kite with one or more 
balloons, and of lines connecting the same with suitable apparatus on 
the earth. Rockets are used, attached to this vehicle in such a way that 
when fired off by electricity, the vehicle will be forced through the air 
in the opposite direction to the mouth of the rocket. 

. STOPPERS FOR Borr.Es AND JARs, F. Jennings, H. Drake, and J. 

Helliwell.—Dated 18th October, 1877.—(Not proceeded with.) 2d. 

This consists in the use and employment of a hinged hoop or loop, 
capable of swivelling round in one of the ordinary grooves formed in 
the top part of the bottle. A oe made of glass, wood, or other 
suitable material is placed in the neck of the bottle. 

4026. Ramwavys, J. P. Smith.—Dated 30th October, 1877. 6d. i 

This consists in forming railway sleeper chairs of iron or steel plates in 
one piece, or of two or more pieces or plate attached so as to forma 
continuous cross sleeper, which, in conjunction with the fixing bolts, 

intai ly at the proper gauge, and at the same 


uf 








will © 
time hold the rails at the proper cant or angle without the intervention 
of tie rods or other appliances. 





4146. Instpuments ror Drittinc Merass, &., C. Stewart.—Dated 7th 
November, 1877.—(Void.) 2d. 

This consists in arranging three bevel wheels in such a manner that, on 
motion being given to them, they may act on a double cut ratchet wheel 
by pauls inserted and arranged in certain parts of the said wheels. 
4184. Manuracrure or Paper, Pastesoarp, &c., J. J. Sacks.—Dated 

9th November, 1877.—{Not proceeded with.) 2d. 

This consists in the employment of animal excrements and waste 
materials containing fibre, which are reduced to pulp and are mixed 
with a proportion of fibrous material, such as ordinarly used in the 
manufacture of paper. 


4340. Sream Encines, G. L. Lambert.—Dated 20th November, 1877. 
1 


a 

This consists in the employment in substitution for ordinary slide 
valves of four piston valves, viz., one steam and one exhaust valve at 
each end of the cylinders, the steam being admitted to and exhausted 
from each end by a separate chamber or valve chest, which is bolted to 
the cylinder cover and arranged so that the valve chest and valves can be 
readily removed and replaced, the valves working in a line parallel with 
the line of motion of the steam piston. 

4371. Minarary Equipments, B. G. Brewer.—Dated 21st November, 1877. 
—(A communication.) 8d. 

This consists in an arrangement of knapsack, tent, covering, or 
blanket, and the like, which, by their combination, form one article 
or object, the article combined in the knapsack being reduced. 

4379. Hicu-pressure Stream Borers, &., W. R. Lake.—Dated 2st 
November, 1877.(A communication.) 8d. ; 

This consists of three cylindrical parts arranged one above the other, 
one of which contains the furnace, the second the bundle of tubes, and 
the third forming the steam chamber. 

4380. PuHorocraruic Printinc Frames, &c., 7. G. Hemery.—Dated Qet 
November, 1877. 6d. 

This consists in the employment of register pins or studs in corre- 
sponding positions on the first and second printing frames in combina- 
tion with a metal plate having corresponding holes therein capable of 
being fixed on the pins or studs of cither frame, and transferred from the 
one to the other as required. 


4386. IncrEasING THE DeprH over Harsour or River Bars, H. F. 


Knapp.—Deted 22nd November, 1877.—(Provisional protection not 
alowed.) 2d. 
This consists in building a barrier or obstruction directly across the 


mouth of the river or harbour on the sea side of its bar, which barrier 

prevents the sea waves from washing sand upon the bar. 

4393. Propucine Wess or SHEETS For Empossine Fasrics, J. H. Boddy. 
—Dated 22nd November, 1877. 6d. 

This consists, first, in making and multiplying the design to be em- 
bossed, so as to enable the producer to readily make a roller or rollers of 
any required pattern; secondly, the incorporation of various materials 
with india-rubber or mixtures thereof; thirdly, the perforating of the 
“webs” or sheets by means of needles carried on the cylinders or flat 
plates, the object of such perforations being to admit of the steam passing 
through the web or sheet; when the same is wound on the steaming 
cylinder, together with the fabric to be embossed. 

4401. Sevr-Lockine Poe Cras ror Haryessine Horses, &c., J. J. Sands. 
—Dated 22nd November, 1877.—( Not proceeded with.) 2d. 

The crab is made of an elongated frame, in the centre of which is an eye; 
or instead of this eye straps may be used as a means of securing the crab 
to the pole, and at either end of the frame are hooks with joints, into 
which a corresponding tenon at the end of the hook fits, and is secured by 
a pin or bolts, thus forming a complete joint and hook; the opposite end 
of the hook is received into a slot cut in the frame, and when closely shut 
a collector clasp is passed over the end of the hook; and a loose key 
bop in alock or socket im the frame falls projecting beyond the collet 
or clasp. 

4405. Cour.ine anp Uncoupiine Ratway Trucks, &., G. A. Welker. 
—Dated 2rd November, \877. 4d. 

This relates to improvements upon patent No. 1676, dated 30th April, 
1877, and consists in the addition of arope or its equivalent, which is 
attached to the end link described in that specification, and brought over 
a runner to the side of the wagon or truck. 

4406. Rattway Venicies, H. Conradi.—Dated 23rd November, 1877.—(A 
communication.) 6d. 

This consists, first, in placing railway vehicles on wheels, which are 
themselves not placed on the same common axle, but are each fixed toa 
separate one; secondly, in the disposition of wheels, of which each is 
provided with two axle holders, supports, or brackets, and two springs, 
which are united to a whole complete system by being fixed to a common 
bear plate ; thirdiy, in the connection of the wheel system to the frame 
of the vehicle, so that it can turn upon its vertical axis; fourthly, in 
providing steel rods acting as springs, which bring the wheel system in 
its usual position after having left the curves. 

4409. PortaBLe Fotpine Tastes, &c., J. G. Lyle.—Dated 23rd November, 
1877. 4d. 

To the underside of the top at each end are fixed with suitable hinges 
two legs already morticed and tenoned together by cross or end rails; 
longitudinal and cross clamps are used for strength, and to them are 
attached two side rails, by means of hinges, to shut down on the legs, 
between which, also hinged, are two rails to drop down between, the 
whole of which, when the legs resume their upright position, instantly 
fall into their places. 

4419. Macutvery ror Bortne Coat, Siate, Rook, &c , J. Patterson.— 
Dated 23rd November, 1877. 10d. 

The revolving cutter is made with a spiral cutting edge. The cutters 
are turned round by the aid of a cross bar fixed ou the drill holder, in one 
end of which is a socket for the boring tool, and at the other for a stud 
fixed in a plate, which is pressed upon by the breast of the operator; or 
the drill holder can be turned round by bevel wheels, or other equiva- 
lents. 

4434. Conpenstne LiQveFIABLE GASES AND CONDENSABLE Vapours, &c., 
W. Clark.—Dated 24th November, 1877.—(A communication.)—{ Not pro- 
ceeded with.) 8d. 

The condensable vapours and liquefiable gases are caused te traverse 
the meshes of a series of excessively fine wire gauze diaphragms arranged 
at intervals within a tube. The vapours and gases are thus subdivided 
into an infinity of small streams, and as the result of this subdivision is 
to bring the streams into immediate contact with metallic surfaces, the 
heat of the vapours and gases will be transmitted from the centre of the 
streams to the refrigerating surfaces. 

4457. Arraratus ror SurportTinc PorTeRYWARE IN KILNs OR OVENS, 
E. Leak and J. Edwards.—Dated 27th November, 1877. Sd. 

This consists in the formation or construction and the use of casps or 
shields in which articles of potteryware are supported under the rim 
upon removable pins adapted to recesses therein, or under the foot wpon 
longer pins, or upon inner projections of the cases, and which are made 
of a partly rounded, elliptical, cylindrical, or other suitable shape adapted 
to that of the ware, but in no case of the conrplete or regular figure. 
4459. Macuinery ror CrusHING AND GRINDING Maize STEMs AND 

Coss, &¢., A. M. Clark.—-Dated 27th November, 1877.+4A communica- 
tion.) 10d. $ 

This consists in the employment of cylinders furnished on their circum- 
ference with toothed bars or blades placed side by side, or separated by 
wedges or keys of wood, iron, or other material, or cylinders made up of 
serrated discs, or made solid, with teeth formed thereon by planing or 
otherwise. 

4462. Manvuracture or Merat Borries, Fiasxs, Casks, &c., J. 
Lloyd.—Dated 27th November, 1877. 6d. 

This consists in the method of attaching the end or bottom to metallic 
vessels by forming a recess in such end or bottom, into which recess the 
point of 4 suitable mandril or other tool can be introduced from the out- 
side for the purpose of hammering down the flange against it. : 
4473. Macnives ror Making Paper Bags, L. Nelson.—Dated 27th 

November, 1877.—(A communication.) 6d. 

At the front end of the machine is a pasting device for applying the 
i to the side of the strip of paper as it is drawn into the machine by 
‘eeding rolls. The top feed roll is made shorter than the lower one for 
the purpose of allowing the pasted portions of the paper to pass through 
them without being disturbed. These feed rolls are driven by gearing, 
and are geared ther by spur wheels. A bevel wheel and pinion drive 
the feed rolls, and are changeable for each length of bag made by the 
machine. 

4478. PREVENTING CoLtisions oN Raitways, L. J. Guano.--Dated 28th 
November, 1877. 6d. 

This apparatus is pt of a motor placed behind the switches or 
points of a station on the travelling line of a railway and under the level 
of the sleepers of the same ; it is composed of a vertical cogged rod kept 
uplifted by two balancing weights superposed by two jointed bars at 
their extremity, this rod or rack gearing in a cogged wheel, the teeth of 
which work in a jointed chain, which in its turn gears in two smzller 
wheels, furnished also with teeth and parallel to each other, and con- 
nected by a metallic wire supported by glass pulleys, vertical in the 
straight lines, horizontal, and vertical in the curved lines, attaining at a 
distance of four kilometres a mechanism consisting in two cogged wheels 
parallel on the same axle, which owing to a simple play of levers, and the 
tension of the wire raises from 18 to 20 centimetres above the level of the 
iron rods and lever. 
44°79. Manvuracrore or Gas, P. Aube.—Dated 28th November, 1877. 


6d. 
A windlass is employed for lifting the movable part of the receiver. 


A. 
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This receiver forces air through a pipe to a cylinder scuteining te 
of soda. This pipe leads airfrom the receiver to a purifier. When the air 
has arrived in the purifier it passes through bags or compartments in 
which is previously spread hay or straw, and fat lime escapes by another 
pipe and passes iuto a superheating pipe from which the air is distributed 
in the cylinder containing the manganate of soda. 
$480. peat AnD Exastic Beps, A. Lefebvre.—Dated 28th Novewber, 
1877. 6d. 
A cushion at the head of the bed forming a pillow, and which 
comes under the loins of the patient, is by means ofa crank raised with- 
out jolting ; then for natu qui its and y attentions, 
another cushion placed bencath his seat lowers and lifts by the aid of 
toothed gearing ; a‘ board comes on to this cushion when lowered, and 
upon this oe | is placed the chamber utensil. 
4483. Looms, KR. L. Hattersley, J. Hill, and J. Welker.—Dated 28th 
November, IS77. ld. 

This relates to means or apparatus for working or operating healds or 
heddles in looms for weaving, so as to open or change the shed of the 
warp without the use of springs or weights, by making the motion of 
the operating levers positive in both directions, and thus make a clean 
and open shed. This is effected by employing two additional knivers or 
pressing bars, which press or operate upon swi bars to which the 
catches are fixed in a contrary direction to the knivers which operates 
upon the catches. 

4487. a ag Mera Pipss, &e., J. EB. Hunt.—Dated 2th November, 
1877. 6d. 

The thickness studs or chaplets are made of cast iron, the top part or 
thickness a being of the same height as the distance between the 
core and the mould, such part having, moreover, a number of deep 
annular ves cast therein to enable it to adhere more securely to the 
e1st metal around it. 

4488. Vatves anp CYLINDERS oF AIR COMPRESSING Enoines, &c., J. S. 
and T. A. Watker.—Dated 28th November, 1877. 6d. 

This consists in constructing a flap valve of metal opening inward in 
the cylinder cover and hin to a rod Lens through the cover from 
edge to edge of the same, chamfered off at the ends to suit the contour 
of the cylinder cover. Atthe back of this valve, on the cylinder cover, 
is cast a small cylinder, called the resistance cylinder, with a removable 
perforated cover. This small cylinder is bored out and a piston, called 
the resistance piston, is fitted therein ; the rod of this piston is hi 
to both the piston and to the valve in the main cylinder cover. Near the 
valve in the resistance cylinder is a solid abutment, and between that 
abutment and the piston is placed a spring, or springs in compression, 
called the resistance spring, abutting against the abutment on the one 
side and the piston on the other. 

4494. Uriisine trae Heat or Cement Kitn Gases, C. Pieper.—Dated 
29th November, 1877.—{A communication.) 6d. 

This consists in the method of utilising the heat of cément kiln gases 
by introducing the materials to be dried or heated into the upper part of 
the kiln, after the settling of the cement. 
=: Sure Buriprne, J. Humphreys.—Dated 29th November, 1877. 6d. 

is consists in constructing ships with flanged plates arran; either 
longitudinally, vertically, eeanie, or etanwiigs ta poh vt with 
stringers, keelsons, floors, frames, and beams. 
4501. Treatinc Maize, R. B. Robertson.—Dated 29th November, 1877. 
6d. 


nH 





This consists in the combination of processes for treating maize, 
wherein, first, the grain is crushed or broken ; secondly, the crushed 
materials are separated into portions, each consisting of particles or 
fragments of a nearly uniform size; thirdly, the sized portions are 
separately treated by currents of air or by the percussive separator ; 
and, fourthly, the separated embryo or germ and the perisperm are 
treated respectively for the obtainment of oil, and for the manufac- 
ture of fiour, starch, spirit, or other products. 

4508. Prorectinc Guy anp oTHerR Boats From Rirce Sxor, &c., G. V. 
Fosbery.—Dated 29th November, 1877. 6d. 

This consists in the employment or application ef india-rubber or other 
elastic material, or a combination of such material in the form of sheets, 
beits, or coats placed upon or around the sides or portions of the sides of 
the boat or vessel to be protected. 

4511. Exranprxe Horse Hors, &c., C. and W. Cottis.—Dated 27th 
Novenber, 1877. 6d. 

The frame is formed with semicircular or nearly semicircular curva- 
tures in the direction of its length, one, two, or more, according to the 
number of hoes; or instead of semi-circles they may be entire circles, or 
loose blocks are provided, formed cach with a curved surface for the hoe 
stalk to be fixed against, and a flat or other surface to fit against the 
frame, upon which the blocks may be adjusted at various distances apart 
to suit requirements. The curved surfaces may in either case have 
vertical grooves for the angular edges of the hoe stalk to engage in, to 
retain the hoe firmly in position. 

4519. Ciosinc Sprines ror Doors, &c., L. Sterne and J. B. Haadyside.— 
Duted 30th November, 1877. 6d. 

The spring is fixed in any convenient way to metal end pieces, each of 
which is formed with one or more diametrical pairs of studs or trunnions 
and with cross holes, or with a squared or otherwise shaped part for the 
application of arod or key to turn the end pieces by. The parts to be 
fixed to the door or gate and to the frame or post respectively, consist 
each of a plate to be attached by screws or otherwise, and formed with a 
cradle, in the sides of which recesses are formed to receive the studs or 
trunnions of the end pieces. The lower fixed part is placed with the 
recesses on its under side, whilst the upper fixed part is placed in the 
reverse ition. The spring is engaged with the fixed parts by placing 
each end piece between the sides of the cradle, so that a pair of the studs 
or trunnions rest in the recesses. 

4522. Fastexixes ror Truyks snp Boxes, J. 
November, 877. 6d. 

Fixed on the case of the lock is a projecting eye or staple, and in the 
hasp or staple plate an opening is made, which, when the hasp is shut 
down upon the lock case, passes over the eye or staple, the opening in the 
eye or staple being situated in front of the hasp. 

4523. Tramways anp Carriaces, C. A. Edge.—Dated 20th November, 
1877. ‘ 

The rails are made of a section somewhat resembling that of the letter 
U inverted. The rail is supported upon foundation chairs by its vertical 
sides resting on shoulders formed on the summits of the foundation 
chairs. The ordinary flange on the wheels of the carriage are dispensed 
with, and on the peripheries of the wheels are fixed a series of teeth 
which take into holes in the rails. 

4526. Darninc oR MENDING ATTACHMENT FOR SEwtnc MACHINES, 
W. Harrison.—Dated 30th November, US77. 6d. 

This consi-ts of a spiral spring and collar to be attached to the needle 
bar, needle lever, or needle. 

4531. Mancracture or Grasses ror CarRriaGe Roor Lamps, 
H. Greener.— Dated 30th November, 1877.—( Not proceeded with.) 4d. 

The lamp glass is constructed with a number of angular prisms formed 
around it. 

4537. Ras ror Rarways’ anp Tramways, G. Levick and F. C. Wiaby. 
—Dated 1st December, 1877. 6d. 

This consists in the construction of street tramways with groove- 
headed and footed rails laid upom macadam or road material, and with 
peer or other paving setts resting on or over the foot or sole plate of 
the rail. 

4538. Pire Joints ror Contarsine Liqurps, Gases, Arr, &c., M. Benson. 
—Dated lst December, 1877.—(A communication.) Not proceeded with.) 
6d. 

This consists in casting a lead gasket within a groove in the interior of 
the bell or socket of the pipe, rep after the sections are in place, forcing 
the gasket to its seat by means of fluid pressure. 

4541. Vewtivators, J. Mc. L. Dobson.—Dated 1st December, 1877. 6d. 

This consists in forming within the hood between the throat or neck and 
the close or other top, a set of 4, 6, 8, or any greater number of curved 
or angled vanes or divisions radiating from the centre, the termination 
of the radii of these divisions being rounded or curved segmentally, 
preferably of a Gothic shape, so that the diametrically opposite radius of 
each division would give the appearance of an 8, leaving a vertical space 
between the end of each S curve and the adjacent radii of about a third 
of the whole space between them for the exhaust or discharge of the air 
and gases up the central shaft and chamber of the ventilator. 

4545. Sewine Macuines, FE. 7. Hughes.—Dated 1st December, 1877.—(A 
communication.) 6d. 

This consists, first, in a chain motion by means of a chain composed 
of soft iron wire bent half in advance and locked and hardened after it 
is mounted, so as to prevent stretching of the rings of the chain; 

econdly, the adjustment of the shafts of the chain pulleys by an excentric 
pin ; thirdly, the combination and use of the holding fork of the needle 
arm with studs which hinder the turning of the needle ber. 
4547. Smoker Exrxacrors anp VentiLators, R. Searle.— Dated lat Decem- 
ber, 1877. 6d. 

The apparatus acts on the principle of the syphon, and is made with an 
upright smoke tube, which is set or fitted fast into the under part of the 
chimney or shaft, or into the room to be ventilated. 

4554. Brakes ror Ratwway Waoons, &c., 8. Adams.—Dated 1st Decem- 
ber, 1877. 

This consists, first, in making the brake blocks of cast iron and of such 
a construction that they clip or embrace the flanges of the wheels and 
retain their position on the wheels, and when in action, not only press 
upon the circumferences of the wheels, but also press upun the flanges 
of the wheels ; secondly, connecting the ordinary brake block lever with 


Marston.-—Dated 30th 





&e., 


td. 





the weighted hand lever for working the brakes by a connecting rod 

screwed at one or both ends, and capable, by being turned, of advanci! 

into or retiring from a screw box or screw boxes at one or both ends o 

the rods. 

4556. Kins ror Burnine Bricks, Tices, &c., 4. M. Clark,—Dated 1st 
December, 1877.—({A communication.) 6d. 

This consists in the combination of a fire-brick lined metallic shell, 
with an arrangement of blast pipes passing under the heated kiln bottom, 
with cach a regulating stock valve for tempering the blast, and saning 
also a perforated pipe under each fire chamber for blowing air upwarc 
between the grate bars, together with the up draught and crown opening 
for the unimpeded passage of the consumed and exhausted air and gases. 
4560. Piex Winxpixo Macuines, @. Bernhard.—Dated 8rd December, 1877. 


This consists, first, in the combination of a spindle with the pirn 
bobbin loose upon it, and with a cup and elastic washer when the pirn is 
driven by friction ; secondly, the arrangement of the spindle with a tail 
pin, set screw, and the lubrication of the spindle by a chamber or tube 
closed at one end. 

4563. Sicutinc Orpwance, L. K. Scott.— Dated 3rd December, 1877. 6d. 

This consists of a foresight and backsight rigidly connected together by 
means of a rod of metal or other material, so that when the backsight is 
moved into an upright position the foresight will also move with it into 
a similar position. 

4564. Sewine Macuunes, J. FE. Bertin.—Dated 3rd December, 1877. 6d. 

_ This consists in the construction of a sewing machine, wherein recti- 

lineal and rotary needles and a hook operate in combination with two 

feeding discs, and with a guide and abutment. 

4572. Tourists’ Guasses, F. Wirth. — Dated 3rd December, 1877.—(A com- 
munication.) 4d. 

This consists of an instrument somewhat like spectacles, constructed 
with arim of cardboard or other suitable material, the eye holes being 
furnished with coloured glass or coloured gelatine. 

4583. Trearment or Bone, Vecerasre Ivory, &c., G. H. Smith.—Dated 
4th December, 877. Gd. 

This consists in treating bone, vegetable ivory, and other porous sub- 
stances with a converting agent or agents, and cleansing the articles so 
heated by using vaporised solvents to remove the superfluous converting 
agent. 

4585. Empromwerine ATTacuMENtTs ror Sewrnc Macnines, E&. de Pass. 
—Dated 4th December, 1877.—(A communication.) 6d. 

This consists essentially of a reciprocating thread carrier which draws 
the pattern thread over or against a stationary or movable stop in one 

irection, and of a moving guide which directs the pattern thread in 
another direction. The two instrumentalities operating to pay out a 
quantity of pattern threads, lay the same behind the sewing needle, 
hold it in position until the needle descends before it to form the point 
of its attachment upon the fabric, and then to draw up the pattern thread 
—- forms an ornamental loop held fast upon the fabric by the sewed 
stitch. 

4587. Appliances FOR THEATRICAL OR GyMNasSTIC PERFORMANCES, G. 
A, Farini.—Dated 4th December, 1877. 6d. 

This relates to improvements upon patent No. 1572, dated 30th May, 
1870, and consists in dispensing with the long central guiding stem 
therein described, and in the employment of an inner platform workin, 
between two guiding pillars or rods on each side, and connecting with 
the upper framework of the apparatus by india-rubber or other springs, 
by which it is actuated in such a manner that when brought into ite 
lowest position the springs are extended, and the platform is then 
locked or secured in that position by a bolt and trigger catch or other 
device. Upon releasing the catch the reaction of the spring causes 
the platform to rise outlier and project the gymnast or other performer 
upwards. 

4500. Coxstructine Vesseis on Boats anv Rarts, &c., E. Thompson.— 
—Dated 4th December, 1877. 6d. 

This consists in building up the frames of vessels and boats with trans- 
verse ribs or frames and longitudinal tie plates to form exterior air tubes 
or cells to the cargo or central body. 

4501. Apparatus ror Curtine Stove, J. D. Brunton.—Dated 4th Decem- 
ber, 1877. 6d. 

This consists in the employment of rotating circular cutters of two 
descriptions mounted on one and the same revolving chuck, one of 
which is an arroding cutter, having, say, three V edges formed on its 
circumference, and the second cutter is constructed with a chipping-off 


4596. Raiway Sienars, W. Frankland.— Dated 4th December, W877. 6d. 

This consists in the application and use of a duplicate signal in connec- 
tion and in combination with the distance signal. 

4603. Dress Suspenvers, A. L. Fufe.—Dated Sth December, 1877. 6d. 

This consists in providing the upper extremities of the levers with 
knobs, which facilitate the releasing of the dress and prevent the sliding 
collar from being drawn off by the weight of the dress. 

4608. Apparatus ror RepeatinG Voice Sounps py Execrriciry, M. 7. 
Sale.—Dated Sth December, 18S77.—( Not proceeded with.) 4d. 

This consists of a plate or membrane which vibrates to the voice. This 
membrane or plate causes to be introduced into a voltaic circuit a 
resistance which varies exactly as the plate or membrane vibrates. 
4609. Portasie Covers ror Waconetres, G. T. Cheethaim.—Dated Sth 

December, U877. Gd. 

Attached to the four corners of the vehicle and seat are bearers upon 
which are dropped hollow supports or pillars, and which are secured in 
their proper positions by a pin on the bearers and a slot on the pillars; the 
side bars of angle iron are placed on to the top of the pillars, these bars 
are hinged in the centre, and terminate in eyes through which the pre- 
pared ends of the end bars, also of angle iron and hinged in the centre, 
pass down into the hollow pillars. The side bars are also prepared with 
pockets for the reception of the ribs at proper intervals. 

4610. Makinc anv Sertinc Carp Teetu, W. F. Bateman.—Dated 5th 
December, 1877. 6d. 

The hardened steel wire is fed into an ordinary card-setting machine 
where a gas jet is caused to play on that portion of the wire which will 
form the crown of the tooth. The hist is thus imparted to the wire 
where the hendieg will make the staps. and will allow the wire to be 
bent te the desired form, the point still being hard. 

4612. Bicycies, R. Mothersil!.—Dated 5th December, 1877. 6d. 

This invention is for an improved method of fixing the handles and 

als so as to be more convenient when out of use or in conveyance. 

e steering handle is connected to the axis so that it may swivel half or 
nearly half round, it being kept in position by anut or catch. The crank 
carrying the pedal is formed with an open-ended slot. The pedal is 
removed by slackening the pedal pin. The brake lever is allowed a little 
play so that the brake does not lousen the rubber tire. 

4615. Lacr, W. Booth.—Dated 5th December, 1877. 4d. 

The object is to produce a ‘‘ spot" with one bobbin thread instead of 
two warp threads, und is carried out as follows :—One warp thread moves 
to the right of bobbin thread on the front motion, and to the left on the 
back motion, the other to the left on its front, and the right on the 
back motion. When this has been done for acertain number of motions 


one W: thread is carried to a bobbin on the right-hand side of the one 
on which it has been working, the other to the left-hand side ; the two 
threads being carried in opposite directions a “spot” is formed. 


4606. IRnoxinc Macutines, 0. Barnadale.—Dated 5th December, 1877. 6d. 
A roller, covered with leather, paper, india-rubber, or felt, is made to 
revolve in two upright standards and can be driven by any prime mover. 
Under the roller is a flat polished metallic plate, having a portion 
depressed. This has a to-and-fro movement given to it. Underneath 
the plate is a chamber supplied with tubes pierced for gas and air mixed. 
The plate may be moved by a cam or equivalent apparatus. The roller 
carries the material over the plate, the revolution of the roller being 
regulated according to the length of the article. 
4613. Maxvracture or Cast Sreev, W. H. Nevill.— Dated 5th December, 
1877. 2c. 

This consists in submitting the cast steel to a reversed process. 
The metal having been forged and rolled and made into the required size 
or form, is 1ecarbonised in a closed vessel in an ordinary reverberatory 
furnace. 

4618. Treatment or Acumrsovus Earth, 7. B. Condy.—Dated 6th Decem- 
ber, 1877. 4d. 

The object of this invention is the removal of the iron from clay. A 
reducing agent, such as carbon, sulphur, or gases may be used, and mixed 
with the clay when in a heated state. Having ascertained the amount of 
iron in the clay by analysis, the calculated amount of the chemical is 
added. A little water being mixed with it, the material is left to stand, 
when the iron combines with the agent, and is afterwards separated by 
washing. 

4621. Air Brake Vatves, Count A. Cozza.—Dated 6th December, 1877.— 
(Not proceeded with.) 2d. 

The valve consists of a disc at one end kept shut by the atmosphere, 
which is connected to a larger disc at the opposite end by a piston. The 
second disc works in a chamber larger than the disc so as to allow the 
air to pass. The air being admitted at one end carries the dise with it, 
which causes the other dise to open, allowing the air to enter at that end. 
4622. Raistxc anv Forcine Liquips, F. Jones.—Dated 6th December, 1877. 

—(Not proceeded with.) 2d. 

An oblong chamber with semi-cylindrical ends is fitted with two axes 
working on the sides of the chamber. The axes are concentric with the 
ends and carry leaves or vanes, each set working on the other. The 
chamber is furnished with two pipes opening in the chamber midway 








between the ends. One set of vanes being set in motion causes the 

other to revolve in an opposite direction, the two creating a draught or 

exhaust, 

4625. Looms, H. A. Bonneville.—Dated 6th December, 1877.4 communi- 
cation.) Sd. 

This consists principally of rows of spindles to the right and left of the 
loom, on which are formed the bobbins or cops. These rows of spindles, 
supported by nees, are kept in their vertical position by posts, in 
which the spindles are movable, resting in the sockets of the balances. 
4630. Routers ror Rovine SLUBBING AND OTHER FRAMES, G. W. Robert- 

son.— Dated 6th December, 1877. 6d. 

This consists in applying a substance called elamite to the surface of 
the rollers. The clamite being formed ina band or tube of the required 
size is attached to the roller by means of screws formed of the same 
material, The elamite consists of paper or vegetable fibres treated with 
chlorides of zine, tin, calcium, magnesium, or aluminum, and glycerine 
or sugar and water. 

4633. Repucine Mippiines, Bran, &c., B. Davies. —Dated 6th December, 
1877. 6d. 

This consists essentially of mills having small vertical stones of mill- 
stone or glass, set with one stone stationary and the other running on 
the face thereof, or the stones running in opposite directions, or the 
stones running in the same direction with differential speeds. 

4686. Preservative, ANTISEPTIC, AND Lupricatinec Compounn, J. Jeyes. 
—Dated 7th November, 1877. 4d. 

Naphthaline and creosote being combined with caustic soda and 
resinous materials in certain proportions, water is added to make the 
solution. 

4638. Preventive Incrustation iy Borvers, L. 7. de Frovdeville and 
H. taponier.— Dated Tth December, 1877.—( Not proceeded with.) 2d. 

This anti-calcareous composition is formed by mixing the fecula of 
potatoes with caustic soda, the mixture being added from time to time to 
the water in the boilers. 

4640. CoLLecrion or Fares, W. 8. Stafford and 8. Dalgleish.— Dated 7th 
December, 1877.—{ Not proceeded with.) 2d. 

This consists of an apparatus for receiving the money, A rectangularly 
shaped receptacle, ayy being made in glass, is provided with an 
aperture, through which the coins pass. The pony Oe received on to a 
B atform which may be tilted at pleasure, the coin being caused to slide 

own a V-shaped groove into a bag or box. 

4642. PHosrnoretrep Iron, R. Werdermann,—Dated 7th December, 1877. 
—(A communicution.)—(Not proceeded with.) 2d. 

The iron ore is smelted with phosphate of lime or other suitable 
phosphate and sufficient silica to form a fusible slag. This is again 
smelted in a puddling furnace with a flux consisting of alumina, lime, 

esia, &c., and after being puddled for twenty minutes is ready to be 
withdrawn, the slag remaining in the furnace. 
4645. Picture anp Mrmror Frames, 8. J. J. Kelly and L. Chapman.— 
Dated 7th December, \ST7.—{ Not proceeded with.) 2d. 

The frame, instead of being in wood is cast in iron made as light as 
possible, and is then gilded. The frame is heated and cove with 
varnish and white lead, with a tinge of yellow. It is then returned to 
the oven to dry the composition. Another coating or coatings are 
applied and similarly treated. It is then ready for gilding, which i» done 
by applying varnish thickened with turpentine, and when nearly dried 
in the oven the frame is taken out and coated with bronze powder. It is 
afterwards varnished and stoved. 

4646. Inkstanps, C. D. Abel.—-Dated 7th December, 1877. 
tion.)—( Not proceeded with.) 2d. 

The inkstand is provided with an internal cup just below the mouth or 
opening. By tilting the well the cup is charged with sufficient ink to 
supply the pen. 

4652. Tramway Locomotives, F. W. Fox and E. Walker.—Dated 7th 
December, 1877.—(Vord,.) 2d. 

The cylinders are placed outside the frames and kept as high as 
possible so as to be out of the reach of the mud. A differential brake is 
employed, consisting of a strap passed round a pulley keyed on one of 
the axles, the strap being attached to and worked by a differential lever 
or levers mounted on a cross shaft which rests on bearers on a cross bar 
supported at ends on the axls-boxes or springs. 

4653. Door Fasteninos ror Raitway Carriaces, C. Garton.—Dated 7th 
December, 1877.—(Not proceeded with.) 2d. 

To the edge of the door is fixed a bar arm or plate having a notch or 
slot on its upper side, and to the jamb or lintel of the door frame a pro- 
jecting bolt or pin. One end of the notched bar extends outside the car- 
riage, and is worked by a rod or lever also outside the door provided with 
a handle. 

4654. VentILation or Gass SHapeEs On Covers FoR PLants, M. Benson. 
—Dated 8th December, 1877.—(A communication.)—(Complete.) 4d. 

This consists of a propagating shade formed of a glass body, and a glass 
plate, together with hinged rims. 

4658. Covr.iines ror Arr anp Vacuum Brakes, H. J. Haddan.—Dated 
Sth December, 1877.—(A communication.) Not proceeded with.) 2d. 

This consists in the combination with the male and female part of the 
coupling of the air pipe between the adjoining cars of a plug valve, with 
a one-armed plug for each, furnished with a counter connected hook for 
each, and springs and locking projections for each, so that while the cars 
are connected and the air pipe coupling intact, said valves are held and 
locked, affording a free passage through them for the operation of the 
brake. 

4659. Arrarnatus ror Cuarcinc Borries with ArRraTep Liquips, 
BE. Brefiit.—Dated 8th December, 1877. 6d. 

This consists of a hollow stem or pipe, with apertures or inlets therein 
leading to the centre] passage or bore thereof, and communicating with 
the bottling or corking apparatus, the said stem being tapped at one end 
with a thread and provided with a screw cap for securing it when it is 
passed into the nipple of an ordinary corking or filling machine; or 
when the bottles are to be filled direct from a cylinder the stem is made 
with a flange, which will be screwed to a bench or table, and the nozzle 
or pipe from the cylinder will be screwed into the stem, so that the bore 
of the stem will be in communication with the outlet from the cylinder. 
At the outer end of the stem is ‘provided a second hollow stem at right 
angles to the first, the second stem terminating as a plug for a quarter- 
way tap or cock, the cock being attached to the plug by a screwed ring. 
4661. Earrinos, F. Wirth.—Dated 8th December, 1877.—(A communicc- 

tion.)—(Not proceeded with.) 2d. 

A hook is firmly attached to the frame of the earring, and there is a 
loop which moves on a hinge or oo « When the hook is placed in the 
ear the loop is pushed behind, holding the whole earring in position. 


4664. Crave, F. Phillips and S. H. Kay.—Dated 8th December, 1877.— 
(Not proceeded with.) 2d. 

This consists in employing yarn prepared from the fibres of the 

“‘ Bemeria Nevea,” i.¢., from the matcrial ordinarily termed China grass. 


4666. Arraratus Usep in THE Purification or Gas, 7. Proud.— Dated 
Sth December, 1877.—( Not proceeded with.) 2d. 

This consists in making a rectangular vessel with an internal vertical 
gas and water-tight partition, extending from the bottom to the top, thus 
dividing the vessel into two separate chambers. Within these chambers 
there are a series of surface board grids, each alternate one being at right 
angles to those immediately above and below it. At or near the bottom 
of one of the chambers there is an inlet for the gas, and at or near the 
top of this chamber there is fixed an internal or external pipe or conduit 
connecting it with the lower part of the next chamber, an exit for the 
gas being Seed at the upper part of this second chamber. Above these 
chambers there is another vessel ; this vessel has also a water-tight parti- 
tion extending from bottom to top so as to form it into cisterns one to 
contain ammoniacal liquor, and the other clean water. 

4667. Frexiste VALves ror Gas Mains, 7. Proud.—Dated 8th December, 
1877.—(Not proceeded with.) 2d. 

This consists of atubular rod, to one end of which is fixed a dise of 
sheet rupber or other flexible material but little affected by gas. The 
edge of the disc is fixed to an india-rubber band, which receives the ends 
of a number of stays that radiate from and are hin, to a sleeve, which 
is free to slide along the rod. The rod has a rack which is operated upon 
by a pinion attached to a spindle furnished with a handle. 


4668. Sevr-crosine Tap, J. Dangerfield.—Dated 8th December, 1877. —( Not 
proceeded with.) 2d. 

A suitable casting has formed within it a pipe or opening for the 
entrance of the water on its underside ; in connection with this there is 
a cross or horizontal pipe; a spout or outlet for the water is connected 
with the horizontal pipe, and an air vessel is situated immediately over 
the first-mentioned pipe. Within the horizontal pipe, and between the 
entrance pipe and the outlet, isa valve seating. Through the whole length 
of the horizontal pipe is a suitable rod, upon which the valve is fitted, 
and the rod is made to project beyond the end of the pipe, and is furnished 
with a handle or push-piece. The other end of the rod is fitted with a 
small helical spring, the normal tendency of which is to force the valve 
upon its seating. 

4669. Macuixe ror ORNAMENTING ARTICLES OF GLass, W. H. Stevens.— 
Dated 8th December, 1877,—( Not proceeded with.) 2d. 

Suitable gearing drives a socket, which holds the blow pipe and gives 
the necessary rotary motion to a longitudinal screw, upon which a 
travelling saddle is caused te work over the bed of the machine. 

4670. Horse Rakes, G. E. Jeffery and B. C. Blackstone.— Dated 8th Decem- 
ber, 1877.—( Not proceeded with.) 2d. 

The horse rake teeth are made to revolve at a quicker speed than the 
lifting lever. The adjustability of the lever to suit the manipulator, 


(A communica- 
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whether walking or riding, is done by al the position of the 

single lifting lever, and gearing to suit the reach of different operators. 

4671. Propuction or SaccHARATE or Lime, J. H. Johnson.—Dated 8th 
December, 1877. 2d. 

This consists in the production of saccharate of lime in 
combining anhydrous caustic lime in a fine state of division wil 
molasses or other saccharine soluti or products, by pref of low 
quality. 

4672. PuriricaTion aND TREATMENT OF SaccHaRaTe or Luxe, &c., J. H. 
‘ohnson.—Dated 8th December, 1877.—(A communication.) 4d. 

This consists in submitting ite oO! in a form to the 
action of aleohol, or of alcohol and water, or of methyl, al or of 
similar bodies or mixtures of the same, in order to separate salts 
and other impurities contained in the impure saccharate. 

4673. Fine-arms, (oes manent 8th December, 1877.—(A communi- 

cation.)}—(Not with.) 4d. 

och box in sorowed to the barrel, and has an opening in ite 

ppper part. to receive be 1 prior 1 ; at the ee there oe ns ne oo 

nm cartri case is ejected 5 

es flea of the movable breech- 
block pieces correspon: 

with these tenons prevent the recoil of the unclosed Cee at 

leave between them two vacant spaces for the of the tenons of 

the debent when it is desired to and draw back the movable breech- 

block to load it. The box at its lower part is provided with a hook, to 

which the breech guide is fitted. 

4677. Currina Loorep Fasrics, J. Hanson.—Dated 8th December, 1877. 
Not proceeded with.) 2d. 

Thin consists in the eieied employment of adi d or other preci 
stone in lieu of the steel knife for cutting looped fabrics, 
4769. TreatTMENT or Hyprocarsons, C. D. Abel.—Dated 15th December, 

1877.—(A communication.) 44, 
consists in ying and converting hydrocarbons treating 
them with chlorides and metallic oxides under the influence of heat. 
4680. Masuina, BE. R. Southy.—Dated 10th December, 1877. 4d. 

This consists in heating maize malt for the uction of saccharine 
worts by it after mashing, that is to say, after steeping at a 
mashing temperature, or at a temperature sufficiently high to prevent 
acid fermentations from being set up, but not high enough to destroy 
the diastase, or to render it inert. 

4682. Mawvuracrore anp Rerinine or Sucar, H. H. Murdoch.—Dated 
10th December, 1877.—(A communication.) 6d. 

This relates to improvements on patent No. 240, dated 20th January, 
1870, and consists, first, in the defecation or clarification of the su ive 
jets of syrups or molasses obtai from s' ; secondly, dissolving 
sugars in cane juice, beet juice, or saccharine solutions. 

4686. Muces, J. Mills.—Dated 10th December, 1877. 6d. 

The axis of the ‘snail pulley” is by means of a chain or band 
connected to the surface of a pulley fa ng to turn on a pivot, and to 
which pulley is connected another pulley of smaller or other diameter, 
and to the —— of this other pulley is connected one end of a chain 
or band, the o' end of which is connected to one end of a spiral or 
other suitable s: , the other end or part of which is held with capa- 
bility of adjustment to vary the amount of tension or force exerted by it. 
4688. Pumps, G. W. von Nawrocki.— Dated 10th December, 1877.—{A com- 

munication.)—(Not proceeded with.) 2d. 

This is applicable to double-acting bucket and plunger pumps. The 
suction valve is arranged in the bottom of the barrel, and has two half 
circular flaps hinged in the middle, and limited in their stroke by a centre 
bar; the valve seat may be formed with a flange toa flange on the 
barrel. The delivery valve in the bucket consists of a number (ay) < ht 
flap valves, every other of them fitting over the edges of the adjoin‘ 
flaps, the seats of which latter are lower; the lower taper part of the 
plunger forms the stop for the valves; the delivery valve seats are 
on a disc, which is united to the plunger by means of a central 
stud. 

4690. Manvracrureor Carver Woop Aanp ormer Fancy Goons, F. Wirth. 
—Dated 10th December. 1877.—(A communication.)~( Not proceeded with.) 











2d. 

The articles are first carved, then soaked in glue, ground with pumice 

stone, and polished with chalk, then lacquered, polished again, lacquered 

again, and then grained and ornamented either with bronze, red, or other 

colour. 

4601. Lixament, 7. Minton.—Dated 10th December, 1877.—{Not proceeded 
with.) 2d. 

This cas of a linament composed of white and blue vitriol diluted 
with water (for outward nd while pills are com! of cam- 
phor, saltpetre, and milk of sulphur, each of equal parts. 

4607. Looms, D. Beaumont and J. B. Tate. —Dated 11th December, 1877.— 
(Not proceeded with.) 2d. 

The picking levers are mounted on movable bearings, and they ave 
connec with other levers in such a way that the operator by pressing 
with his foot on the last-named lever and operating suitably arranged 
cams or tappits can remove the picking levers out of contact with the 
treading cams or tappits, so thet these cams or tappits are free to revolve 
without affecting the picking levers. 

4609. Apparatus ror Wasuinc, Caurnine, &c., J. L. Davis.—Dated 
11th December, 1877.—{ Not proceeded with.) 2d. 

A chamber, box, or receptacle is supported upon an universal joint 
situated centrally, i.¢., at a point midway between the ends and sides of 
the bottom of the same, or upon a vertical pin or pivot projecting from 
the bottom and turning in a bearing or foot plate directly below such 

vot or joint, and which forms the foundation of the machine. The box 
Bonne actuated by a crank and excentric or double crank, or other 
equivalents, so as to cause the box to oscillate horizontally upon the 
central pivot and also to oscillate or rock vertically thereupon. 


-) 2d, 

e stand pipe or main with akind 
of universal joint, on to which joint the branch or jet a may be 
screwed direct. On to the end of the main is screwed the larger end of 
a hijlow conical plug, which is closed at the smaller end, and is provided 
with two side Outside this, and so as to be able to turn there- 
on, is fitted a conical socket having a circular chamber all round the 
plug, and to the end of the socket is screwed the branch or jet pipe 
4706. Vovraic Mepicatep Piaster, W. R. Lake.—Dated 11th December, 

1877.—(A communication.) 6d. 
This consists in having the voltaic plates secured to the back of the 
ter and holes cut through the plaster above the plates, so that when 
n use the plaster shall lie between the plates and the skin. 

4709. Looms, 7. Longworth and J. Mercer.—Dated 11th December, 1877.— 
(Not proceeded with.) 2d. 

One of the weighting levers is mounted upon a fulcrum stud, leaving a 
length of the end of the lever projecting beyond the fulcrum stud ; the 
other weighting lever has for its fulcrum the protruding end of the first 
lever. 

4711. Umprevias anv Parasots, E. Atkins.—Dated 11th December, 1877. 
—(Not proceeded with.) 2d. 

Upon the stick of the umbrella and immediately above the handle is 
fixed a tube provided at opposite sides with a spring catch or tongue. 
The ») catches or tongues are made from the tube and upon their 
free upper ends bevelled heads are made. On the tube, and just below 
the bevelled heads of the catches, a ring is fixed, which acts asa stop to 
the runner of the umbrella. Opposite those parts of the stick at which 
the spring catches are situated, recesses are made to permit the catches 
being pressed inwards. 

4712. Pupp.ine anv Heatino Furnaces, &c., F. Deeley and J. Garbett.— 
Dated 11th December, 1877.—( Not proceeded with.) 2d. 

Near the top of the furnace stack or chimney, and on opposite sides 
thereof, are made two openings, and in the sides of the furnace near the 
fire-place end are made two openi e openings in the stack are 
connected with those in the sides of the furnace by pipes or tubes. At 
convenient points in these tubes are placed dampers or valves. 

4713. Macurves ror Dresstnc or Finisutne Fert Hats anp Caps, 7. J. 
Smith.—Dated 11th December, 1877.—(Not proceeded with.)—(A commu- 
nication.) 2d. 

In moulding the body the felt blank is placed into a tub or vessel with 
the crown portion exposed to the action of steam, supplied to the vessel 
by 2 pipe, and a block mould is placed within the body and pressed down 
within it by a screw, or other pressure from the outside. The brim of 
the hat rests upon a ring, above which a plate is fitted, the plate being 
held by screw clips. The hat when removed from the bodying machine 
is placed in another frame, within which is a mould, proferably of plaster 
encased in metal. The brim rests upon the top layer of a series of cloth 
brim and gum lac, by which the brim is increased in thickness. 
A shaped “‘ force” is then caused to bear by pressure upon the brim to 
solidify the several layers of cloth and gum lac. 

4714. Ice Maxine Macuine, F. G. Henry.—Dated 12th December, 1877.— 
(Not proceeded with.) 2d. 

ists of an ap constructed with two or more chambers, 
which are in connection by means of a pipe or otber suitable appliances. 

In one of the chambers the mixture to be frozen is placed, and in the 

other the freezing agent. 

4715. Ser Squares, W. C. Crofts.—Dated 12th December, 1877.—(Not pro- 

i 2d 


with.) A 
This consists in forming the edges slightly bevelled and marking scales 
on the upper surface, 





+ 








4'716. Surveyinc InsTRUMENTS AND LeveLiine Staves, J. B. Dancer.— 
Tha const Airs, noo constructing the oye pivoos of the telesco 
co 80 g the eye 
of levels and theodolites that they cannot easily fall out, there be’ g 
screwed tubes instead of sliding ones ; secondly, the ae screws 0) 
the dia; which carries the cross lines are co’ by a ring or 
tube, so as to prevent them from being tampered with 
4'71'7. Mrxrure ror Preventine IncrustTaTION 1s Borers, A. Jay.— 
Dated 12th December, 1877.—(Not proceeded with.) 2d. 
The composition is formed of molasses, lime water, and caustic soda, 
mixed together in hot water. 
4718. SicNAL vor CALLING ATrenDanTs IN Cares, &c., M. Volk,—Dated 
12th December, 1877.—( Not proceeded with.) 2d. 
This consists of a metal tase of stand. crptetninig, « bell; 


ie toternal 


normal at the 
bottom of tube, te’ projects horizontally 
beneath and just clear of the edge of the bell. 

4719. Manuracrure or Sma. Suor, H. J. Haddan.—Dated 12th Decem- 
ber, 1877.—{A communication.)—(Not proceeded with.) 2d. 

This consists in the combination in an apparatus for manufacturing 

small or shot of a shield or cylinder with the usual dropping pan, 
shield closed at the top and open to the atmosphere at the 

bottom for retaining heat and keeping currents of air from the outside 

surface of the ; also in the combination of the dropping pan with a 

gas flame or supply of artificial heat for regulating and controlling 

the temperature of the metal in the dropping pan. 

4720. ArraRatus For LspicatiInG High TeMPERATURES IN SHAFTS AND 
Bearincs, Count A. Cozva.—Dated 12th December, 1377.—( Not proceeded 
with.) 2d. 

This Sens in the use of one or more materials, the density of which 
is altered when submitted to a certain amount of heat, and by such 
alteration actuating one or more levers, wires, or other attachments in 
electrical contact or otherwise, with a dial or indicator furnished with an 
alarm. 


4723. Umpre.ias anp Parasous, J. @. Owen.—Dated 12th December, 
1877.—{ Not proceeded with.) 2d. 

This consists in forming on or adding to the handle a disc or flange at 
that part immediately above the grasped by the hand in holding 
open the umbrella or parasol. e disc or flange constitutes a stop 
against which the upper side of the hand adjusts itself, and which stop 
being rigidly connected to the handle, prevents the slipping or downward 
motion of the handle. 

4724. Connecrine Pipes or Tupes, B. L. Brown.—Dated 12th December, 
1877.—{Not proceeded with.) 2d. 

Screw threads of different pitch or fineness are formed on the two ends 
to be joined, and a socket is screwed over them, being furnished inter- 
nally with screw threads corresponding to those on the pipes. 

4728. Comprsep UMBRELLA AND WALKING Stick, A. M. Clark.—Dated 
12th December, 1877.—(A communication. )}—{ Not proceeded with.) 2d. 

This consists of a tubular umbrella stick of sheet metal, into which the 
cane is inserted and retained by a hollow split handle of any suitable 
shape corresponding to the handle of the cane 
4730. Ratway SicNatiine, W. A. How.—Dated 12th December, 1877.— 

(Not proceeded with.) 2d. 

To prevent variations of temperature influencing the action of the 
8 a compensating and actuating wire is strained from the signal 
box to the distant signal post by means of counterweights. 

4731. ApraRatus FOR PRevenTING Winpow Suakine, J. B. Watts.— 
Dated 12th December, 1877.—( Not proceeded with.) 2d. 

A disc or wheel of suitable elastic substance is formed with an opening 
in the centre thereof. On the face or flat side a metal washer is placed, 
the hole in which corresponds with the opening in the disc. Into this 
opening is inserted a metal eyelet, which is rivetted through such open- 
ing, thereby securing and rivetting the washer to the face of the disc, 
the washer preventing the eyelet from working through the wheel. 
Through the opening formed by the eyelet a screw is inserted, which 
when applied with the disc or wheel to a window is screwed into the 
bead or frame, so that the wheel presses firmly aguinst the sash, the eye- 
7 allowing the wheel to revolve easily when the sash is being opened or 
closed. 

4732. Buastinc Powper, R. Cahuc.—Dated 12th December, 1877. 4d. 

This is composed of forty-eight to seventy parts of nitrate of potash or 
other equivalent salt, eight to sixteen parts ef sulphur, three to five 
parts of lampblack, or three to nine parts of soot. e remainder of 
the hundred parts is made up of spent tan or sawdust or the two com- 
bined. 

4735. Sarery Lamps, R. Morton.—Dated 13th December, 1877.—{ Not pro- 
ceeded with.) 2d. 

A short central tube is carried upon a bridge piece or otherwise con- 
veniently supported at the interior of the lower part of the lamp in the 
neighbourhood of the burner which it surrounds. 

4736. Restorative aND MepicinaL Beveraces, D. Johnson.- -Dated 
13th December, 1877. 6d. 

This consists in the combination or mixture of the soluble phosphates 
of lime, iron, potass, and soda, or the lacto-phosphates or unoxidised 

vhosphorus (or any or all of these substances) with water, wine, malt 

iquor, spirit, fruit or other syrup, or other liquid. 

4738. Fur anv SKIN Jackets, &c., A. Gottschling.—Dated 13th Decem- 
ber, 1877.—( Not proceeded with.) 2d. 

The back and the two gores are cut all in one piece, the remaining 
pieces of the garment being the same as by the present system. 


4739. Sroprertne Borties, J. Brown.—Dated 13th December, 1877.—(Not 
proceeded with.) 2d, 

A washer of india-rubber is secured to. the smaller extremity of a taper 
plug. The plug ‘is connected toa of wire surrounding the neck of 
the bottle in such a way as to hinge-over or turn back, and yet capable 
of being secured in the closed position by means of a suitable flexible 
staple puamine an eyelet-hole which takes on to a hook projecting from 
the side of the plug. 

4740. Dryinc anp Aceise Apparatus, J. Smith.—Dated 13th December, 
1877.—{Not proceeded with.) 2d. 

The apparatus is provided for admitting or delivering heated air into 
the lower of the box, and this heated air rising in a uniform current 
up through the box escapes through a hooded outlet at the top; whilst in 
the box the fabric is suspended in long vertical loops on , the ends 
of which rest on two parallel endless chains placed horizontally at the 
top of the box. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

AN expectant attitude characterises the iron industry of South 
Staffordshire. The oeneneanea which was expected to set in so 
soon as the Berlin Conference was over, and all fear of war was 
passed, is as yet hardly more than looming. Buyers are acting 
with much caution. Leading consumers have bought fairly 
though not freely on account of probable requirements, but the 
orders which on their part they are receiving do not justify the 
distribution of specifications in other than very small lots. A 
determination to limit as much as possible current indebtedness 
is seen upon most hands, with the result that speculation is absent 
from the market. ; 

Finished ironworks are this week doing most proportionatel 
where paeerelane smithy and special girder bars are qyetnead: 
For the latter, makers find no difficulty in getting their own 
prices. For the former, list rates are obtained by the most pro- 
minent firms. Thus Earl Dudley continues to secure £9 2s. 6d., 
and Messrs. Barrows and similar firms £8 10s. for the bars of 
their respective establishments. Upon the week there is a better 
i quiry or common bars to be used in certain hardware branches 
and by the fencing makers in particular. In the export business, 
vid London, Staffordshire makers find it difficult to do much 
business since bars are coming into London from,Antwerp, and 
sold there at £6 per ton—a figure at which Cleveland bars also 
are being sold in the same port. Staffordshire mtkers have to 
pay a vest freightage rate of 12s. 6d., and a delivery rate of 
an additional half-a-crown per ton; yet £6 per ton at the works 
in South Staffordshire is regarded asa very low figure. A fair 
pees of what is termed common bar may be obtained at 

10s.; but a good smithy bar is nct freely sold un‘ler £7, The 
competition on the part of firms who sell a capital bar at £7 10s., 
and those who still insist upon £8 10s., is considerable, but the 
ees brands are fairly holding their own. 
ardly so much as a few weeks before quarter-day is now bein 
done in girder plates, These again have to run the gauntlet wit 





Belgium and Middlesbrough at the ports. _ Nor is the competi- 
tion at the home yards of leading consumers insignificant. Small 
sections are pene ser a hand. at the mills, but a ae 
inquiries in the market by engineers touching requirements for 
rivetted ironwork need ines railway pee ana work in 
South America and Australia, and other remote countries, 
which, together with the probable needs of home and Eastern 
centres, indicate prospecti vely improved business in heavier 

ct also, G ter an ‘ouk tae are being rolled, on 
account of old orders mainly, though more new orders have been 
booked for these than for most other sorts; the new business is, 
however, mostly seen in respect of g¢ ter plates. In all these 
qualities prices are subject to negotiation. Boiler plates likewise 
are just now upon offer at prices considerably under those of the 
firms who are in high repute in this branch. These last quote 
with considerable firmness £10 and £10 10s, A good order may, 
nevertheless, be placed at a trifle under the lower figure for.an 
immediate specification. 

Sheets are offered at from £9 down to £7 10s. for singles. 
The difference in the qualities between these two is as great as 
the difference in price, and the profit upon the lower figure very 
pe No more than last week are the makers of a fair quality 
of singles disposed to a orders at £7 10s. To-day in Birming- 
ham, and yesterday in Wolverhampton, they were holding cut 
stoutly for £7 15s. They were not wholly unsuccessful. At the 
same time makers who require more money for their singles, yet 
who do net stickle for £9, firmly rejected the offers of consumers 
who are amongst the t buyers in the district. The buyers 
were playing off against the makers certain exceptional quotations 
obtained under exceptional circumstances. ut the game has 
thus far ended in their discomfiture. Substantial finished iron 
firms in any branch have not been, for several weeks past, stronger 
than they are to-day. 

Pigs were upon larger offer, both in Birmingham and in Wol- 
verhampton, than. is customary at this date after the quarterly 

es. tes were unchanged upon the week, and were based 
open the nominal quotations of £5 for cold blast and £4 for hot 
blast, all mine; £3 7s. 6d. for hematites; and £2 5s. for cinder 
pigs. But quotations are this week no more closely indicative of 
the prices which regulate actual saies than they were a week ago. 
The firms who are selling all mine irou at £3 10s. are doing more 
business than they were a quarter ago. These, it must be under- 
stood, are not they whose nominal quotation is £4. The 
output of the blast furnaces now going in this district is slightly 
in excess of consumption in all but foundry pigs. 

Heavy pipe orders are being secured with fair regularity by 

ing engineers ; one firm in the Dudley district has recently 
secured a contract for 5000 tons. Local corporations’ require- 
ments must result in keeping up the demand for this commodity. 
Good inquiries are likewise about for pillars for jetties and 
bridges. The collieries are but indifferently employed upon 
account either of blast furnace or mill and forge necessities. 
Fair average quarterly sales have lately been made, but the 
deliveries will b= slowly conducted to meet customers’ con- 
venience. - Furnace coal is still quoted at 9s., but may be 
occasionally had at 6d. and even 1s. less for good sorts; and 7s. 
to 7s. 6d. rules in respect of forge coal. The house coal business 
is more than usually dull in the Cannock Chase district, yet the 
quotations of leading proprietors are kept at the spring level. 

1 Chambers of Commerce and individual manufacturers 
are discussing the question of reciprocity, and there is an under- 
current of feeling which encourages the principle. This week 
this tendency is increased by facts made public in relation to the 
tariff on British iron and hardwares imposed by the Government 
of Spain. In addition to England’s being classed as « non- 
favoured nation under the new tariff, it is now proposed, and the 
intention will probably be carried out next month, to repeal the 
extraordinary—or war—duties, leaving them only on goods pro- 
ceeding from non-favoured nations. This step pater > 4 mean an 
increased duty upon this country’s manufactures over shipments 
of other nations, in the case of pig iron of 4s. per ton ; iron rails, 
12s.; hoop iron, 31s.; wire, 2is.; and tin plates, 26s. per ton. 
Upon iron pipes the difference of duty against England will 
amount to 30 per cent.; upon iron nails and screws, 24 per cent.; 
while ax and brass will have to pay 58 per cent. extra upon 
bars and ingots, and 36 per cent. and 55 per cent. respectively 
upon copper and’ brass wire. The extra duty upon copper and 
brass manufactured articles will be 41 per cent. 

Government work remains under execution for the dockyards. 
In satisfaction of these requirements, heavy iron swivels and 
similar iron goods are amongst the requisites in brisk production. 
An increase of business is looked for as the result of our accession 
of Cyprus. South Staffordshire houses have already despatched 
thither’ samples of cultivating tools and general domestic requi- 
sites. A considerable demand at an early date for roadmaking 
tools from the same quarter is deemed certain. A few of the 
sewing machine manufacturers in Birmingham have under execu- 
tion orders from America, but they are mostly for machines of 
the class worked by hand. As a whole, the trade is not active. 

Birmingham manufacturers are hoping that they may_experi- 
ence increased business as the result of a visit of inspection and 
inquiry to their town a few days ago of two Japanese gentlemen 
who are heads of the largest trading company in Japan, largely 
subsidised by the Government. 

All the wrought nail makers in South Staffordshire and East 
Worcestershire, to the number, it isealculated of 28,000, are now 
on strike, in resistance of a fresh reduction of wages as set forth 
in a new price list issued by the masters, and in seeking the 
readoption of what they term, ‘‘ the 1875 list,” less 10 per cent. 
At present they are maintaining a bold front. Their success is 
doubtful, for stocks of nails are just now large, and when these 
are exhausted cut nails will be freely used. If the men showld 
remain out a length of time cut nails are sure to get a firmer 
hold of the market, to the permanent disadvantage of the forged 
nail trade. 

The North Staffordshire iron trade, judged from what is doing 
at one or two pam works, is somewhat improving. For 
instance, the Clough Hall Works, Kidsgrove, a large concern 
which has been doing next to nothing for some time past, has 
now commenced running nearly to its utmost extent. Good brands 
of crown bars are are. at £6 15s. per ton, and superior qualities 
fetch 10s. more. It should be stated that there is no truth at all 
in the report which this week obtained currency that Mr. Robert 
Heath, M.P., had voluntarily given his ironworkers and colliers 
an advance in their wages of 10 per cent. Mr. James Ashworth, 
colliery proprietor, Burslem, has filed his petition in liquidation 
with liabilities at £14,000. ‘The assets are not yet known. ~ 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is no very material change to notice in the condition 
of the iron trade of this district since last week, and but very 
little to report with regard to any actual business being done in 
this market, the Manchester weekly meeting on Tuesday being 
again very dull, with but few inquiries from consumers for present 
requirements. The probability of a more steady trade being 
done, now the Eastern Question is settled, is, however, inducing 
some speculative inquiry for forward delivery, but there is no 
disposition to give any advance upon present rates, even for 
deliveries into next year, and the bulk of the business doing is 
for contracts over the next six months or so, at the prices now 
ruling in the market, the necessities of holders compelling them 
almost to accept buyers’ terms to secure orders. 

The position of Tomdashire makers of pig iron is very much 
the same as last reported, their present extremely limited produc- 
tion being still quite sufficient to cover the orders coming to hand, 
and for delivery into the Manchester district their quotations 
remain at 50s. to 50s, 6d. per ton for No, 3 foundry, and 49s. to 
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49s. 6d. for No. 4 forge, less 24 per cent. Outside brands of pig 
iron continue to be offered in this market at very low figures, but 
the amount of business doing is very small. The average quota- 
tions for delivery into the Manchester district may be given about 
as under:—No. 3 foundry, 50s.; No. 4 forge, 49s. per ton, less 24; 
Lincolnshire, No. 3 foundry, 48s. 6d. to 49s.; No. 4 forge, 47s. 6d. 
per ton, less 2}; Middlesb ugh, No. 3 foundry, 47s. 3d. te 
47s. 9d.; No. 4 foundry, 46s. $d.; and No. 4 forge, 46s. 3d. per 
ton net cash. In the open market, however, there is plenty of 
iron offering at much lower figures than the above. 

In the finished iron trade some of the houses report more 
inquiries coming to hand, but generally the amount of actual 
business doing is still very small, and makers complain that very 
low prices have to be accepted to secure orders. Ranenahiee and 
Middlesbrough bars delivered into the Manchester district are 
still quoted at from £6 to £6 2s. 6d., and North Staffordshire 
ditto at about £6 5s. per ton. Ordinary Middlesbrough plates are 
offered for delivery here at £6 15s. per ton, and the Yorkshire 
houses are now competing very closely with the north-country 
firms. 

Some excitement was caused amongst the ironmasters on the 
Manchester Exchange last Tuesday by the report that Mr. 
Heath, M.P., had pe Bro) the wages of his men 10 per cent., 
but, as was generally anticipated, the report speedily received an 
authoritative contradiction. 

The coal trade continues in a very depressed condition, and 
heavy stocks ire accumulating at many of the pits, while the 
majority of the collieries are not working more than about three 
days a week. There is a downward tendency in the better classes 
of round coal suitable for house purposes, and it is tolerably certain 
that a reduction in the Manchester list rates will be made at the 
end of the month. For gas-making coals very low prices have 
still to be accepted to secure contracts, and common round coal for 
forge and steam purposes continues a drug in the market. Burg 
is in fair demand, but as supplies are still generally plentiful, 
higher prices are not obtainable. Slack, which is now scarce in 
consequence of the present small production, is stiffer in price, 
and advances of 3d. per ton are announced at some of the 
collieries for next month. The average quoted prices at the pit 
mouth are about as under : Best Wigan Arley, 9s. to 10s. per ton ; 
common ditto, 7s. 6d. to 8s. 6d.; Pemberton four feet, 7s. to 
7s. 6d.; common coal, 5s. 8d. to 6s.; good burgy, 4s. 9d. to 5s. 3d.; 
and good slack, 3s. 6d. to 4s. per ton. 

There is very little demand for shipment, and prices continue 
extremely low. 

A few new orders are reported, but the t of busi 
doing shows no improvement on the early experiences of the 

resent season, nor is there any increase in the output of the 
urnaces. Bessemer and forge qualities of pig iron are in limited 
request, and more particularly the latter. On continental 
account a fair amount of pig iron has changed hands lately, and 
there is every indication that during the remainder of the summer 
months a fair trade will be done with French, German, and 

ussian consumers, notwithstanding the keen competition 
between British and continental manufacturers of pig iron and 
steel. On home account, deliveries show some regularity, but 
they are not likely to increase to any great extent, although a 
better feeling is observable in the market. It is generally believed 
that while there is a sounder basis for commercial confidence at 
present than for several months past, it will take a length of 
time to bring about a change of any moment, and it is obvious 
any movement in this direction will be slow and gradual. No. 1 
Bessemer is worth in th. market about 60s. per ton, and No. 3 
forge about 56s. Stocks are rather heavy. 

The steel trade is well employed throughout the district, and 
makers are fairly sold forward. Prices, however, are weak, and 
much competition exists for orders. At the Moss Bay Steel 
Works, where the direct process of making steel at one fusion was 
originally d, a change has been effected, and now the 
old process is in vogue of making steel from selected pig iron, it 
being claimed that more regular quality can by this means be 
secured. Mr. Hobson, late manager of the Moss Bay Iron and 
Steel Company, has been appointed manager of the Parton 
Hematite Iron Company, and it is expected these works, which 
have been at standstill for some time, will soon be put in active 
operation. 

The company which proposes to erect ironworks at Distington 
have two sites offered to them, one near the hall of Mr. Charles 
Fisher, but no decision has yet been arrived at. 

The main line of the Cleator and Workington Railway is 
expected to be opened for mineral traffic on the Ist January, 1879. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE acquisition of Cyprus is still a subject cf interest in com- 
mercial circles, wherethe opinion generally entertained is that the 
British occupation will “‘steady ” trading in the Levant, which 
is one of the chief markets for Sheffield goods. The Levant has 
of late years ceased to be so valuable as a mart for manufacturers, 
owing to the incessant troubles which disturbed confidence and 
made customers cautious. With Sir Garnet Wolseley at Cyprus, 
it is believed that there will be a beginning of brisk business, not 
only in the new possession, but in the islands and shores of what in 
olden times was called ‘‘ Asia.” For Cyprus itself a fair call for 
goods is anticipated ; but the first work will be the construction 
of roads, aqueducts, railways, and harbours. These will affect 
several houses engaged in the spade, shovel, rail, and heavy iron 
branches, but not to any very great extent. The hope seems to 
be not so much in the importance for commercial purposes, of 

‘ Cyprus, as for the effect the new policy, of which it is the most 
prominent feature, will have upon our Levantine and Asiatic 


e. 
The handing over of Batoum to Russia is regarded as a very 





grave and serious step, and there are those who maintain that the | 


advancing of Russia’s Asiatic frontier almost to the great caravan 
route will more than neutralise the possession of Cyprus and the 
protectorate of Asiatic Turkey. 

Generally, local trade is better than it has been for two years. 
In cutlery the standard houses report more readiness to purchase 
both by home and foreign merchants. The demand from Ameria, 
contrary to expectation, has improved, though the increased 
call is generally confined to the best classes of goods, which still 
hold their own in the markets of the States. For the West a 
lighter kind of goods in pocket cutlery has recently been ordered. 
On the whole it may be taken for granted that the American mer- 
chants are now beginning to feel that the long period of depres- 
sion is approaching its termination, and that the English manu- 
facturers are finding that English goods are not yet out of favour 
among the enterprising people “‘ across the Ferry.” 

From the West Coast there have been considerable orders for 
heavy spears, matchets, and similar goods. Several houses 
engaged in this department, which is more important than many 
— imagine, report that they are doing a more than average 
t 


e. 

The Australian mail is not so heavy as was anticipated. 
Although the Sydney and Melbourne houses still order in quantity, 
there is a falling off in other quarters. Deliveries to this colony 
during the past two years seem to have been rather above require- 
ments. 

The sheep shear manufacturers have not much reason to com- 
plain. The South American market, for a certain kind of shear, 
promises to become more important every gg but the class is 
inferior to that commonly made in Sheffield, and needs for its 
production a liberal use of machinery, which the men will not 
universally adopt without stiff opposition and insisting on 
arrangements which make competition difficult. The South 
African trade is also increasing, and every advance towards 





exploration—to say nothing of colonisation—must greatly benefit 
the sheep shear trade. 
For iron rates are still firmer. Pig iron and ironstone cannot 


vails. In the marine department of the trade, an intimation of 
a reduction of wages is talked of as the result of a meeting which 
was fixed for tndeg—Thenalag. The operative engineers de- 
clare that theirs has een for years and continues about the most 





be obtained in large quantities ‘‘for forward delivery” at the 
present rates. A month ago orders at these rates were p d; 
now holders feel the ch and are reticent. 

The rail mills are still fully employed, and in the armour-plate, 
ship-plate, and boiler-plate departments, there is a gratifying 
activity observable. Russian orders are now freely expected. It 
is believed that Russia will, in view of the proposed Euphrates 
Valley Railway, extend her railway system in Asia, especially in 
connection with her new conquests in Armenia. The formation 
of Bulgaria into a new state seems to excite little hope of its 
benefiting English trade. In commercial circles the Bulgarian 
is not regarded with any favour. The armour plates at present 
being produced at the Atlas and Cyclops Works are for the home 
Government, and are chiefly intended for several ships buildin; 
at Pembroke and Chatham, and for coast defences at the Isle o 
Wight and Chatham. 

e engineering houses are also feeling a change for the better. 
They cannot hope to be fully employed till the coal and ironstone 
mines are perous ; but in other respects the reports are more 
cheerful. ere are more inquiries, and these lead more generally 
to business than at any time during the last two years. 

Files, edge tools, saws, and silver and “‘ E. P.” goods are very 
languid. A revival of the Russian demand will help the first, 
though it is feared that Russian buyers are too scarce of cash 
to do much towards improving the file trade for some time to 


come. 
The coal trade continues very dull. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron trade of this district shows no signs of declension from 
the improvement which has been gradually going on for several 
weeks ere are some who profess not to discern the improve- 
ment, but I am quite sure that considerable advancement towards 
prosperity has lately been made. More iron is sold, better prices 
are obtained, and surplus labour is being utilised. No truer 
proofs of returning prosperity surely are needed. At the market 
on Tuesday makers held out for increased prices, and 39s. 6d. 
was paid in several quarters for No. 3. Merchants, however, say 
they can buy at 39s., but appear anxious to secure contracts 
for forward delivery at that price, a sign that they do not expect 
to be able to do business long at that figure. There is a scarcity 
of forge iron, and in consequence prices have advanced, 39s. being 
asked by some makers, while sales have been effected at 38s. 6d., 
or 6d. per ton increase upon late rates. Shipments are showing 
well this month. 

There is very little of interest in the finished iron trade. 
The plate mills continue well employed, and there is now a better 
inquiry for bars. Other branches are, however, very slack. The 
foundries are briskly engaged on railway chairs and pipes. Two 
or three large orders for pipes are likely to come into the district. 
Pipe founders appear to have made a lucky settlement in Cleve- 
land, as since this industry was first introduced there has been no 
scarcity of orders. 

The steel works of Messrs. Bolckow, Vaughan, and Co., at 
Eston, are running at high pressure, the demand for the steel 
rails turned out by this company being very brisk. Engineers 
report that they have plenty of work, but there are no orders 
worthy of special notice on hand at present. 

Iron shipbuilders have received fresh orders lately. On Mon- 
day an interesting trial trip of two steamers from the shipbuilding 
yard of Messrs. Raylton, Dixon, and Co., of Middlesbrough, 
took place. One of the vessels was the ‘‘G.M.B.,” a ship built 
entirely of steel, a full description of which was given in my 
letter six or seven weeks since, when she was launched. 
The other was the Bedlormie, also previously described. 
Both vessels belong to Glasgow firms, and are intended for the 
pig iron trade. 
interested in the pig iron trade of Scotland were present on 
board, and complimented Messrs. Dixon and Co. on the quality 
of the work they had turned out. It must be admitted that it 
speaks well for the reputation of the Tees when Glasgow mer- 
chants leave their own river to lodge their orders on the Tees. 
With respect to the “‘G.M.B,” the general expression of opinion 
was that the owners had taken a wise step in employing steel as 
the constructing material. 

The coal trade exhibits no improvement. Evictions of miners 
are still taking place in the county of Durham. A sectional dis- 
pute, which threatened some difficulty, has occurred amongst the 
ironstone miners of Cleveland, but is now arranged. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE restoration of confidence following upon the settlement of 
the Eastern Question is apparent this week in the course of the 
iron market. Consumers have not yet come forward with many 
orders of importance, but there has been a decided revival in the 
warrant market. Prices had sunk so very low, that the feeling 
among § lators appeared to be that, while they could lose 
nothing 
were almost certain to gain by holding warrants, the values 
of which were so likely to advance. The additional transac- 
tions induced by this cause have brought about the contem- 
plated increase in prices, and it would not be surprising were 
the market now to enter upon a period of activity, such as has 
not been experienced for the past two years. There has been a 
rather better inquiry for iron for shipment, but the imports of 
North of England pigs at Grangemouth are smaller than they 
were in the preceding week. About 600 tons of pig iron have 
been added since last report to the stock in Messrs. Connal and 
Co.’s stores, which now amounts to182,702tons. There are ninety- 
six furnaces in blast as compared with 107 at the same time last 
year. 

Business was done in the warrant market on Friday forenoon 
at 49s. 9d. to 49s. 104d. cash, and 50s. one month, the same figures 
prevailing in the afternoon. ‘There was an improved demand for 
warrants on Monday morning at 49s. 104d. cash, and 50s. 4d. one 
month, business being done in the afternoon at 50s. 14d. eight 
days, and 50s. 3d. one month. On Tuesday, the market was firm, 
with a fair business at 50s. 3d. to 50s. 4d. one month, and 
50s. 14d. to 50s. 2d. cash. On Wednesday the market was steady 
in the ferenoon, but rather depressed in the afternoon. To-day 
—Thursday—the tune was stronger, with business at 50s. 3d. to 
50s. 45d. one month, and 50s. 1}d. to 50s. 24d. cash. 





A select company of ironmasters and others | 


y a further fall, which was very improbable, they | 





There are some expectations of an improved demand for makers’ | 


iron, and an advance of 6d. per ton has already taken place on 
several of the special brands, the quotations being as follows :— 
G.m.b., f.0.b. at Glasgow, per ton, No. 1, 50s.; No. 3, 48s. 6d.; 
Gartsherrie, No. 1, 57s. 6d.; No. 3, 53s.; Coltness, No. 1, 60s. 6d.; 
No. 3, 54s. 6d.; Summerlee, No. 1, 56s.; No. 3, 50s.; Langloan, 
No. 1, 58s.; No. 3, 51s. 6d.; Carnbroe, No. 1, 50s. 6d.; No. 3, 
49s. 6d.; Monkland, No. 1, 50s. 6d.; No. 3, 49s.; Clyde, No. 1, 
54s.; No. 3, 50s.; Govan, at Broomielaw, No. 1, 50s.; No. 3, 
49s.; Calder, at Port Dundas, No. 1, 57s.; No. 3, 49s. 6d.; 
Gle jock, at Ardrossan, No. 1, 55s. 6d.; No. 3, 51s.; Eglinton, 
No. 1, 50s. 6d.; No. 3, 49s. 6d.; Dalmellington, No. 1, 50s. 6d.; 
No. 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
- gag d selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
58s.; No. 3, 55s.; Kinneil, No. 3, 50s. 

The engineering works in Glasgow have only just re-opened 
after the holidays, and a week or two must pass ere it appears to 
what extent they may have accumulated orders in the interval, 
or are likely to profit by the feeling of confidence which now pre- 


poorly r ted of all the trades in the country, and that 
they are at present receiving, in some instances, wages as low as 
26s. and 22s, per week. Twelve weeks have since the men 
came out on strike at the North British Railway Locomotive 
Works at Cowlairs, and there is no immediate prospect of a settle- 





ment of the quarrel, which was i y e pany in- 
creasing the hours of labour from fifty-one to fifty-four - week, 
The Company have about 900 men working at the increased 


hours, and about an equal number are on strike. 
The foreign shipments of iron manufactures from the Clyde 


have necessarily been small, owing to the stop of business, 
They embraced two locomotive boilers, valued at £1600, for 
Mauritius ; £7671 worth of castings, chiefly pipes, for Rio de 


Janeiro; £2456 machinery, ides a special lot of the value of 
£300, for New Zealand ; and £1250 worth of sewing machines for 
Rouen. 

The miners are everywhere working at the masters’ terms, but 
as yet the coal trade exhibits few indications of improvement. 
Prices of all sorts are nominally without alteration. 

Mr. T. S. Hunter has obtained the contract to construct a 
new wet dock of 774 acres area at Bo’ness Harbour, for £145,000. 
A large part of the work at the Stobcross Docks at Glasgow has 
been executed by Mr. Hunter. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I EXPRESSED some years ago in THE ENGINEER my strong 
opinion that Monmouthshire was the great place of the future, 
my reasons for this being that the lower coal measures had been 
only slightly worked. This view is constantly meeting with 
support, and if the tin-plate trade of Newport and the surround- 
ing districts was only in accord with the coal trade, a very 
gratifying degree of activity would be given. In the matter of 
coal, for instance, there is a constant and steadily increasing 
advance. The last week’s total was 22,694 tons, which will 
compare favourably with the 13,000 tons which constituted the 
former average of exports at that port. The improvement 
in trade on that bank of the Severn continues more or less to 
Chepstow, where new wharves and coal tips were officially 
inaugurated on Saturday last. The scheme is an important one, 
the promoters’ scheme being, in accordance with arrangements 
between them and the Great Western Railway, to get the line of 
rail extended to the river side, and sidi made connecting the 
railway station with the pro wharves and jetties. Mr. 
Yorkney is the engineer, and Saturday’s proceedings seem to 
have given an im to the whole affair, which can but result 
in a successful undertaking. Ta 

The collective exports of coal from the Welsh district show 
as high a total as stands on record, namely, 120,000 tons. The 
principal consignments include 38,656 tons to France, and 42,247 
tons to the Mediterranean ports. The character of the French 
trade is more hopeful than it has been, but if the demand for 
small coal, for which France is a tolerably good customer, could 
be accelerated it would be a great relief to the Welsh coalowners, 
who now are much incommoded by the blocking of their places 
with small coal. 

The patent fuel trade has shown a better tendency, 
and Russia has been a considerable customer of late. So 
in coke the demand is good, both for home and foreign, 
Coquimbo and French ports taking large quantities. Russia 
also figures respectably for raus, 700 tons leaving for 
Cronstadt this week. The Indian orders would appear almost 
run out, though it will take some little time to complete 
orders altogether. The total iron and steel rails, bars, &c., 
sent from Wales last week amounted to 5314 tons, Australia, 
Vera Cruz, Russia, and Gothenburg taking the chief quantities. 
Rhymney has been making steel rails for Gothenburg ; Dowlais, 
bars for Galatz. Dowlais is still busy, and orders held are 
encouraging, though it is a difficult matter to move prices. Com- 
petition is close, and managers say that a more trying time, one 
of greater anxiety and difficulty, has not been known. 

The statement made in my letter last week of the temporary 
stoppage of the works of Townshend, Wood, and Co., Briton Ferry, 
was an error, into which I was led by the mistake of a local journal 
in confounding the names of the proprietors of adjoining works. I 
was surprised to see the announcement as put in the local paper, 
having known and stated once or twice in THE ENGINEER that 
these works throughout the slack times had been carried on 
with a greaterdegree of activity than in the higher parts of 
Glamorganshire. 

It is stated pretty generally that the ordinary method in use 
of working up tin-plates will be done away with, American 
machinery of an excellent kind having been introduced, which 
quite promises to supersede old methods. I have not seen any 
yet in operation, but, when placed, will give full particulars. The 
tin-plate trade is not in the most encouraging condition, though a 
fair quantity has been sent to Liverpool this week, and to France. 

An illustration of the necessity of doing away with highway 
tolls is shown as regards the Neath tramway, which is burdened 
by a toll-gate impost. . 











Art half-past nine yesterday morning an accident occurred on 
the Great Eastern Railway at Beccles. A heavy ballast train 
had started up the line, and when on the incline near the station, 


several trucks became uncoupled, and ran back into an excursion 














train, which was full of passengers, many of them young 
school children. Many persons were much cut, but no limbs are 
reported broken. 
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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
No. IV. 


Or all the objects brought together in the classes of 
mineral industry inthe Exhibition, those contributed by the 
French coal-mining companies, whether collectively or 
individually, are by far the most striking, and in many 
cases their value is further enhanced by the full illus- 
trative detail in the shape of atlases of plans and 
drawings of machinery supplied in addition. The 
liberality of the exhibitors in placing at the disposal of 
visitors freely, or with very slight restrictions, valuable 
original, documents and collections, often representing 
the work of many years’ preparation, is worthy of the 
highest commendation. L nfortunately the quantity is 
so large that the time at the disposal of most persons 
will be quite inadequate 
for a complete exami- 
nation. There are in 
France a large number 
of coal-fields which are 
tolerably uniformly dis- 
tributed over the north, 
north-eastern, and south- 
ern districts, only the 
western and south-wes- 
tern parts of the coun- \ 
try being far removed \ 
from native fuel. The 
value of the individual 
coal-fields is, however, 
very unequal, as out of a 
total produce of 16,639,199 
tons “of coal and anthra- 
cite in 1876, more than 
one-half was contributed 
by the Northern and St. 

Etienne basins alone, the 
remainder figuring tor 
but comparatively small 
amounts. The contri- 
bution of each basin to 
the general total is well 
seen in the large statis- 
tical map made under 
the direction of M. Lami 
Fleuri, exhibited in the 
Pavilion of the Ministry 
of Public Works. It is 
in the small room at the 
left-hand corner, together 
with others, showing dis- 
tribution and importation. 
The comparative yield of 
each district is shown by 
a coloured circle drawn 
round the central town 
or most important point, 
on a scale of one centi- 
metre per 10,000 tons; 
but fortunately the abso- 
lute quantities are given 
as well, so that they may be detected by a keen eye. 
The principal items are as follows, in round numbers :— 


Tons. 
Basin of the Nord and Pas de Calais 6,618,000 
Hardinghen, between Boulogne and Calais ... 94,000 
Labazouge, eastof Laval .. .. .. 1... 127,000 
Desert, west of Angers, on the Lower Loire... 63,814 
Vouvant, south of the preceding yee 44,851 
Carmaux, near Albi os ane 257,871 
Aubin, Cransac se), 20h clits beets Sash 9 Se 
Montvicq, Commentry, south-west of Moulins 882,170 
Ahun, nearGueret ... ... 2... i 219,302 
Graissesac, west of Montpellier 277,341 
Alais, Grand Combe, near Nimes ... 1,561,022 
Creusot, Blanzy (Saone and Loire)... 1,021,000 
Ronchamp, near Belfort ... ... .. 199,000 
St. Etienne (Basin of the Loire) 3,514,000 
Alpine anthracite basin, Savoy 141,000 


The production of lignite in the same year was 
465,595 tons, the greater part of which was derived from the 
basins of Aix,on the lower Rhone, near Marseilles. Peat to 
the extent of 391,538 tons was raised in the valleys of the 
northern and western rivers, including the Lower Loire, 
the Seine, Oise, and Somme. The consumption being 
larger than the native supply, there is a considerable 
importation in addition. i 
cipal factors—about five million tons from Belgium, two 
million tons from England, and half a million tons from 
the Saarbriicken basin—the distribution of these imports, 
according to the map, being as follows. The largest por- 


tion of the Belgian supnly is consumed in Paris, the | 


remainder being absorbed by the towns on the way down, 
and to some extent by those in the centre. The manner 
in which Belgian coal appears to compete with French 
along substantially the same line of communication is not 
a little curious, the explanation probably being that 








nis is made up of three prin- | 


one-third of the total output of the country, naturall 
takes the first place in a systematic notice. The signifi- 
cance of this district will best be appreciated by a careful 
inspection of the topographical model exhibited by a com- 
mittee representing eighteen out of the twenty-two com- 
anies working coal in the departments of the Nord and 
-as de Calais, It is on the scale of 1 to 4000—about 
16in. to a mile, and represents a surface 65ft. long and 7ft. 
mean breadth, the concessions held by thecontributory com- 
panies amounting to nearly 160,000 acres. This, however, 
does not include the entire coal bearing area, as the large 
take of the Anzin Company, and a few smaller ones are 
omitted. The large extent of the concessions of indi- 
vidual companies is very remarkable. Thus, the Aniche 
Company holds nearly 25,000 acres, Lens and Douvrain 
| 15,000, and Neeux 17,000; the average holding of each of 
| the eighteen companies being about 7300 acres, or more 





the most valuable being the fat or bituminous coals for 
coking and gas making in the higher series. Although 
the aggregate thickness of coal is considerable, that of 
the individual seams is not, the thickest rarely ex- 
ceeding 4ft. About two-thirds of the total production 
of the basin is consumed within the departments of its 
origin—the Nord and Pas de Calais. The Seine (Paris) 
takes about half a million tons, the remainder being dis- 
tributed in smaller quantities over forty other depart- 
ments, and_ 113,860 tons going across the frontier into 
Belgium. The transport is effected within the basin by 
a system of branch railways, whose total length exceeds 
120 miles, having 80 engines and more than 2500 wagons 
im use, apart from the rolling stock furnished by the 
Northern of France Railway, which is the main outlet, 
the principal branches joining it on the section known as 
the colliery line, between Carvin and Hazebrouck, on the 
main line from Lille to 
Paris, between Carvin and 
Arras, and on the Douai- 
Valenciennes line. The 
chief coal traffic is done 
at the Lens and Somai 
stations. The total move- 
ment of coal on the 
North of France line in 
1875 was 5,225,206 tons, 
made up of the followin 

quantities :—Local, No 

and Pas de Calais a 
2,801,028 tons ; gian, 
2,039,723 tons ; hedieh’ 
landed at Boulogne, Ca- 
lais, and Dunkirk, 312,025 
tons; German, 72,430tons. 














The average distance tra- 














velled per ton was 504 
kilometres (314 miles), at 
a vost per ton, kilometre 
average, 0°0357f., about 
0°55d. per ton per mile. 
In addition to rail- 
ways, French Flanders is 
well supplied with navi- 
gable rivers and canals, 
which are largely em- 
ployed in the conveyance 
of coal, though not to the 
same extent as the rail- 
ways. These include the 
Scheldt, Scarpe, and 
Deule rivers, and the 











canal from Aire to La 
Banée. Most of the 
mining companies have 
wharvesupon these water- 
ways, the coal being 
loaded into broad flat- 
bottomed barges of a 
maximum capacity of 








LAFARGUE'’S STEERING GEAR.—(For description see page 83.) 


than twelve square miles. This, however, is far sur- 
passed by the Anzin Company’s territory of nearly 60,000 
acres. The division of the finest coal Gietrict in France 
among a small body of proprietors, though possibly 
advantageous as regards working, on account of the large 
capital required for the proper development of mines in 
a difficult class of ground, is in strong contrast to the 


minute subdivision of the surface required by the law of | 


divided inheritance, and it may be questioned whether, 
‘large as the production is, it might not be very greatly 
increased if the sétts were restrained within more 
moderate limits. The total number of pits included in 
the area is 132, of which ninety-seven are drawing coal, 
twenty-five are laid off, and ten are in process of sinking. 
The surface of the ground and a certain thickness below 
is formed by secondary and tertiary strata, known as 
morts terrains, concealing the coal measures, which can 
only be discovered by systematic boring operations. 
These strata alone cause considerable rats in the 
working, as the sinking of pits through them is difficult, 
owing to the very large quantity of water encountered at 
the base of the Cretaceous series. The older pits were 
mostly of small section, necessitating the use of tall, 
narrow cages, which are still in favour even in the 
larger modern pits. The Lens and Anzin companies’ 
cages, with eight tubs upon four decks, are good 
examples of this peculiarity. These water-bearing 
strata have also led to the development of boring shafts 
either at one or two operations, by the methods of Kind 
;and Chaudron and Lippmann and Co., which have 
| been much used in the newer sinkings. The use of 
| Rolygonal wood tubbing is also common in the district. 

he coal measures, which are substantially similar to 
and form part of the great continuous east and west 


about 270 tons, on a 
draught of 15 metres, 
which make journeys of 
considerable length, coming as far as Paris; the 
average distance travelled per ton of coal by water 
carriage in 1875 being 139 kilos.—87 miles—and the cost 
per ton per kilometre 0°02f., or only about one-half of the 
cost of railway carriage. Of the total coal raised in the 
same year, 28°9 per cent. was exported by water, 42°3 per 
cent. by railway, the remaining 28°8 per cent. represent- 
ing local consumption, being taken away in carts. 
A feature of yery considerable interest is the care 
_ taken by the companies for the housing and well-being of 
| their workpeople, most of the larger companies having 
| erected workmen’s colonies or cities, in which from one- 
| quarter to three-quarters of their workpeople are lodged. 
| These are usually built upon a rectangular plan, each 
| house having its own garden, and containing two or more 
| tenements occupied by a single family. The total num- 
| ber of these houses is about 12,000, the rent charged 
, being from 36f. to 72f., which only gives a return of about 
14 per cent. on the cost of building and maintenance. In 
| some instances the tenants are able to become proprietors 
| of their own houses by a system of deferred payments 
| spread over a term of years, equal to twice or three times 
the amount of the rent—a system which in France bears 
the formidable technical name of an “‘amphitheotic lease.” 
| The total number of hands employed in the different 
collieries was, in 1875, 39,766, including 31,285 undei 
ground, and 8481 at the surface, a number corresponding 
| te a population of 100,000 inhabitants dependent upon 
| the working of the mines. As a whole the business 
| appears to be a flourishingone. The cost of winning and 
laying out a colliery to raise 100,000 tons of coal annually 
| is in the district estimated at about £120,000. The total 
| valuation of those companies that are in the market, and 
according to the prices at which their shares are quoted 





there is no real competition, it being merely a case of | series, extending from Westphalia through Belgium to | on the Bourse at Lille at the present time approaches 


co-ordinate supply, in the same way as California and 
Calcutta both supply England with wheat. English coal 
is used chiefly in the western and south-western districts, 
or those having the smallest and poorest coal basins, 
the chief consumers being the Atlantic ports and the 
cotton-spinning district around Rouen. The line of 
demarcation between native and foreign coal is very 
sharp, for with the exception of a small quantity 
by Marseilles and Nice, none from England 
rs to go east of a line drawn from Ghent to Toulouse. 
‘he Saarbriicken supply is limited to the north-eastern 
district, none going west of Troyes, the consumption being 
greatest about Nancy and Chaumont. The wants of the 
south-eastern parts of France are more completely sup- 
plied by native fuel than any other, and it may be said 
that there is substantially no importation into the interior 
of the country, north of a line joining Belfort and 
Bordeaux. 
The northern coal basin alone contributing more than 


a 


|is about seventy, which vary in 


;near Calais, and reappearing after a series of hidden 
breaks of undefined extent in Somersetshire and South 
| Wales, are of eat thickness, but considerably 
disturbed, the hn besides being bent into zig-zag 
folds, are much broken by faults, including one very 
remarkable one known as the Cran de Retour, which is 
inclined at a comparatively small angle to the horizon, 
and reverses the position of the measures along the south 
side of the basin, so that in some instances coal may be 
reached by sinking through Devonian strata ; the beds 
being met with first in an inverted, amd deeper 
down in regular order. The total number of seams 
uality according 
to their position in the formation. e lowest series 
are nearly anthracite, contain only 8 per cent. of 
volatile matter, and bear the expressive name of lean 
coals—charbon maires—being of small value except for 
brick and lime burning ; at the other end of the scale 





are the dry, long flame coals. with 40 per cent. volatile, 


| £24,000,000, while, according to the above estimate, from 
seven to eight millions would represent the total capital 
orpgntinare. 
he most prominent object in this class is the large 
! model of a coal pit, showing underground and surface 
| arrangements, sent by the Anzin Mines Company, which, 
however, is more interesting to the general sight-seer 
| than to the engineer. It represents, on the scale of one- 
tenth of full size, the workings upon twoseams sommonrel 
' of 100 and 80 centimetres thick, which are doubled back 
upon each other into a V-shaped curve, so that the upper 
seam appears at different points both above and below 
| the lower one. The “crohon,” or bend in the strata, and 
other portions of the section, are represented in detail 
on a series of solid pillars, which support the sur- 
| face ; the remaining parts of the ground represented in 
the model, which measures 60ft. by 30ft., are cut down to 
| the planes of the seams to show the system of working. 
This is essentially long wall, the coal being cut either to 
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the rise or the dip, with working faces either parallel or 
perpendicular to the incline, according to the direc- 
tion of the cleavage. In the first case, called er- 
ploitation en droit, the working face is parallel to 
the dip, and the cutting of the coal proceeds from 
below to the rise; in what is called ex plat par 
defoncement, the working is also to the rise, but the 
face is at right angles to the dip; a third case, called 
ex plat, is similar to the first, ¢.e., the face is parallel to 
the dip, but the floors of the roads for drawing are carried 
on the natural slope of the bed, instead of being packed 
up level as is necessary when the dip is steeper. The 
bad roof common in these disturbed measures is apparent 
from the careful manner in which the working faces are 
timbered before the coal is actually cut, a line of props 
about 4ft. apart, with continuous cap pieces, being shown 
in all cases, and these apparently are feft with the pack- | 
ing in the waste. We are informed that the cost of wood | 
expended in this manner is equal to about oue shilling | 
per ton of coal raised. 

The contrast between the Northern and Southern 
coal-fields in the use of wood, owing to the different 
character of the seams, and the development of the 
practice of packing the excavations with rock and 
earth sent down from the surface in the latter dis- 
tricts, is very decided, as appears from an excellent 
memoir on the use of pit timber in France by M. 
Thelu, which will be found in the exhibition of the 
Forest Department. This gives the average consumption 
of wood jn the different representative basins as follows : 
—Northern basin, 0°047 steres per ton of coal raised ; 
central, 0°044 steres ; southern, 0°035 steres ; other basins, 
0040 steres. In the northern basin, for 6,554,462 tons 
raised, 361,067 steres of wood were used at a cost of 
6,311,300f., representing an average charge of ('96f. per ton, 
the price in different mines ranging from 0°79f. to 1°73f. 
The weight of wood used by all the coal mines of the 
country is given at 2390 tons; during the past twenty 
years the proportion taken by the northern basin having 
increased from 35 to 42 per cent. of the whole, while | 
that of the south has decreased in nearly the same pro- 
portion, or from 43 to 36 per cent. The same authority 
gives as the average cost of a ton of coal under present 
cireumstances the following figures :—Labour, 4°82f.; 
timber for roads and workings, 1°03f.; oaken pit-tubbing, 
0°02f.; wood in trams, 0°01f.; ironwork of various kinds, 
02f.; other materials, including lights, 2°80f.; general 
and administrative charges, 1°80f.; total, 10°50f. per ton. 
Pit wood proper would therefore appear to be charge- 
able with about 10 per cent. of the prime cost, or about 
73 per cent. of the average selling price. 








THE DUILIO. 
We illustrate this week the most powerful war ship 
afloat, if her offensive and defensive capabilities are to be 
estimated on the basis of the modern theory of naval actions. 
The Duilio is one of four enormous vessels whieh are intended | 
to render Italy a first-class naval power. The remaining three 
ships are the Dandolo, the Lepantc, and the Italia. For | 
nearly all the following particulars concerning these ships we | 
are indebted to Mr. King’s admirable ‘‘ Report on Evropean | 
Ships of War.” 
The Duilio was launched in May, 1876, having been laid 
down at Castellamare in 1872 ; she very much resembles our | 
own Infexible, and she possesses just the same defects—if | 
defects they can be called—as those which Mr. Reed asserts | 
the first-named ship to have. 
The hull is built of iron and steel, on the cellular system. 
The double bottom extends for upwards of 230ft. in length, | 
and is divided both longitudinally and transversely into a 
great number of water-tight compartments. Each compart- 
ment is provided with a branch tube which is connected with 
one a tube in communication with powerful steam 
pamps. The tubes are, of course, fitted with the necessary 
valves, so that in the event of damage to the bottom of the 
vessel, or for any desirable purpose, any one or more of the 
compartments may be drained or filled with water. There is 
a central armoured citadel or compartment 107ft. in length 
and 58ft. in breadth, which descends to 5ft. llin. below the 
load water-line. It protects the machinery and boilers, the | 
magazines and shell rooms, and a portion of the machinery 
for working the turrets and gans. Forward and aft of this 
citadel the decks, which are 4ft. 9in. under water, are 
defended by horizontal armour. Over this citadel is built a 
second central armoured compartinent, which encloses the 
hases of the turrets and the remaining portion of the mechanism 
employed in loading and working the gans. Lastly, above | 
this second compartment rise the two turrets. The position | 
of the turrets in the Duilio was made the subject of a novel 
arrangement, and one which was tried for the first time in | 
that- vessel. They are placed at each end of the central | 
armoured citadel—not in an even line with each other, but | 
diagonally at opposite corners of it, with the centres at the | 
distance of 7ft. Sin. from the longitudinal centre-line of the | 
vessel, so that one turret is on the starboard side, and the | 
other on the port side. The effect of this arrangement is to | 
render possible the discharge of three guns simultaneously in | 
a direction parallel with the keel. Only the central portion | 
of the ship and the two turrets will be protected by vertical | 
armour. 
The results of the experiments at Spezia induced the Italian 
Government to adopt steel for armour in preference to iron. 
They were led to this determination for the reason that the | 
projectiles fired from the 100-ton gun failed to pass through a 
target faced with 22in. of that metal, while similar projectiles | 
from the same gun perforated targets composed of iron plates | 
of the same thickness. They are at the present time engaged | 
in plating the Duilio and Dandolo with armour of tiis mate- 
rial. The gun is built up according to the well-known Arm- 
strong system, the inner barrel or tube being of steel, rifled 
with twenty-seven grooves, the spaces between which are 
nearly equal to the width of the grooves themselves. The | 
rifling has an increasing pitch, commencing at the chamber 
with 1 in 150 calibres, and increased to 1 in 50 calibres. The 
depth of the grooves is jin. throughout. The steel barrel is | 
3ift. 3in. long, Gin. thick at the powder chamber, diminishing 
to Shin. at the muzzle. It is bound by successive layers of 
wrought iron coiled cylinders. There are ten of these coils, 








and they are so arranged as to interlock with and overlap each 


other at their junctions ; six of them arc on the rear half of 
the gun, the remaining four being placed singly end to end 


around the tube. The first coil at the rear is 13ft. long by | 


Tin. thick; over this is a coil Sin. thick and 9ft. Gin. in length ; 


then the trunnion coil, which is 1'':. thick, and 2ft. long ; | 


forward of this is a tapered coil, havimg an average thickness 
of 6}in., and a length of 3ft. 3in. Outside of the second long 
coil is another to the rear, 9in. thick and 5ft. Gin. long. hus 
the breech portion is bound by three coils, the trunnion por- 
tion by two, and the forward portion by one. The trunnions, 
it may be observed, are not placed on the largest diameter of 
the gun, but further forward, where the diameter is consider- 
ably reduced. There is consequently a preponderance of 
weight at the breech end of about 4 tons, which gives stability 
in working, inasmuch as the weight is always tending in one 
direction. The exact weight of the gun is 1014 tons, its 


extreme length is 32ft. 10}in., the length of the bore is | 


30ft. Gin., and its diameter is 17in. The outside diameter of 
the gun at the muzzle is 29in., and at the breech it is 77in. 
The weight of the projectile is 2000 lb., and that of the proof 
shot 2500 lb. Rotation is given to the projectile, not by the 
usual studs fixed in the projectiles to fit the grooves, but by 
a copper gas check fixed into the rear end of the shell, and 
which has projections upon it corresponding with the rifling 
grooves of the gun; the shell is so formed that the check on 














The:Duilio is to be armed with a heavy projecting ram, and 
she is also to be provided with apparatus for discharging the 
Whitehead fish torpedoes. Besides these powerful means of 
offence, there is to be novel and original arrangement of carry- 
ing a rapid torpedo boat; this boat is to be enclosed at the 
stern in a tunnel secured by a grated door, and when necessar 
can be launched and started on its course against an enemy’s 
vessel. The ship is to be driven by twin screws. The motive 
machinery is furnished by Messrs. John Penn and Sons, of 
| Greenwich, England, tn consists of his old type, a ve of 

trunk engines to each screw. The steam will be supp ied by 

| ordinary box boilers. The two sets’ of engines are designed 
| to develope the aggregate power of 7500 horses, and the 
| estimated speed of the vessel on the measured mile is 14 knots 
| per hour, The heavy forgings for the ship were made in 
| Italy. ‘The frames, beams, and plates for the hull, in fact 
all the iron and steel entering into the construction of the 
vessel were made in France. All the armour plates were 
ordered from Messrs. Cammell and Co., of Sheffield, England, 
and the guns and machinery for working them were also to 
be of English manufacture, thus leaving only the construction 
and labour entering therein to be performed by the Italian 
engineers, ; 

The Italia, the construction of which was commenced last 
year at Castellamare, will, when completed, be a stupendous 
floating battery; indeed, the 
largest and most powerful ship 
of war ever floated in the 
world. The principal dimen- 
sions are approximately as 
follows :—Length, 400ft. 3in.; 
beam, extreme, 73ft. 10in.; 
draught of water, forward, 





ELEVATION 








25ft. 4in.; aft, 30ft. 4in.; height 
of upper deck above keel, 
49ft. Sin. ; displacement, 13,480 
tons; weight of unarmoured 
hull, 5000 tons; area of midship 
section, 1848 square feet. The 
double bottom of the ship 
is 254ft. 3in. long, 59ft. wide, 
and 3ft. 3in. deep, and is 
divided into a large number 
of water-tight cells. Two 
longitudinal ‘bulkheads extend 
from stem to stern, and 
the ship is divided by means 
of these and transverse bulk- 








being crushed against it by the pressure of the explosion of 
the charge, presses firmly about it ; and the gas check being 
caused to rotate by the rifling grooves, causes the projectile to 
turn and to take the same rotation. 


| 52in. in length by 154in. in diameter. 


Dimensions, weights, &e. 
Duilio and Dandolo. 
Year in which their coustruction was com- 
Inbenced .. es ee . o* .. +. oe 
Year in which they will be entirely com- 
eee ere roe 
Navy-yards in which they are building 


1872 and 1873. 


1878 and 1879. 
Castellamare and Spezia. 






N 


X ard in which they will be completed Spezia. 
Material of which the vessels are built Iron. 
Number of compartments into which cach 

vessel is divided ah ok Bae 102 
Weight of hull alone, in tons else 4k) QMS 
Length betweeu perpendiculars, in feet and 

inches . ye 1 Me.) 992, 100.0 i op . 84011 
Breadth of beam, extreme, in feet and 

eS or ae ee ee “4? 
Depth of hold, in feetandinches.. .. .. 21 11 
Draught of water, forwarde, in feet and 

a ee ee ee 25 5 
Draught of water, aft, in feet and inches. . 265 
Displacement at deep load-line in tons 10,401 
Area of immersed midship section, in square 

MIRE SU i Sod) edt as ee 1 ES 
Projection of ram forward of perpendicular, * 

SU cae Mas 8h. be. -30. Has! we. bo v 
Immersion of the same at deep load-line, 

in feet .. i. ae a a. 14 


Number of turrets 
System of turrets 


” 
be) paee we Revolving. 
Diameter of interior of turrets, in fect and 


POG ig, 5 ce clwt -vmel ea dven ate ses 259 
Thickness of armour at water-line, in inches 21°65 
Thickness of armour at upper redoubt, in 

ET was Sei bites ast oe 4sptei > ere | 
Thickness of armour of turrets, in inches. . rere | 
Thickness cf backing of wood at water-line, 

in inches . aa + Dik ce!) eis 2:3°62 
Thickness of backing of wood at uppe 

reduubt,ininches .. .. .. «+ .«- 1953 
Thickness of wood backing of turrets, in 

ee as a, ee Se eee ee 11°81 
Depth of immersion of armour, in feet and 

inches .. . “¢ =o; 06 53 


Total weight of armonr, intons .. .. 
Total weight of wood backing, in tons 





Number of Guns and their weights. 
Duilio and Dandolo, 

Number of gums .. .. .. Petry ~ 4 
Weight of each gun, intons .. 
Weight of broadside metal, in tons.. 


O85 








Weight of bow-fire metal, in tons 29 
Weivht of stern-fire metal, in toms... .. .. ©. « . 1°93 
Total weight of guns, their machinery, and ammunition, 

fn BOMB. oi noes oa: 0b ee oe . oo «so S08 
Height of main deck above water, in feet and inches 11 6 
Height of battery, in feet andinches .. .. .. «. . 159 
Estimated cost of each ship, in dollars (gold), exclusive of 

armament and outfit .. .. .. .. «+ «+ «+ «+ 2,818,800 

Machinery. 
Duilio. Dandolo. 

Kind of engines .. Ordinary. Compound. 
Name of constructor... ..  ..  .. Penn. Maudslay. 
Indicated horse-power, contract .. 7,500 7, 00 
Number of cylinders.. .. .. .. 4 4 
Diameter of cylinders, in inches .. 935 64 & 120 
Stroke of pistons, inimches .. .. .. «. 30 45 
Number of revolutions of engine per tninute, 

ce an Sa Pe) SEE 65 80 
Number of screw propellers .. ..  ..  «- 2 2 
Diameter of serew propellers, in feet and 

inches .. .. a) a a ae 17 3 16 0 
Pitch of screw propellers, in feet and inches 19 6 19 0 
Speed of ships, in knots, estimated .. .. i4 14 
Number of boilers .. .. «2 «. «2 10 8 
Number of furnaces... .. .. 10 32 
Grate surface, in square fect. .. .. .- SHG S1l'6 
Heating surface, in square fect .. .. «. 23,775 22,09 
Boiler pressure in pounds ee!, ee aw oo 
Number of smoke pi of bd* 9d"SS 2 2 
Tons of coal to be carried in bunkers... .. 1,279 1,279 


The cartridge measures | 


heads into fifty-three water- 
tight compartments, forty of 
the latter being above the 
double bottom of the vessel, 
three in the rear, and 
ten forward of it. These 
compartments are again di- 
vided horizontally by four 
water-tight decks; of these, 
the lowest, which is to be 
, armoured with iron 3in. thick, is about 8ft. 2in. below 
| the water-line; the second, 5ft. above the line of flota- 
| tion; the battery deck, 14ft. 9in., and the upper deck, 
| 21ft. 4in. above the water line. On the upper deck stands an 
armoured redoubt, of oval form, its longer axis being at an angle 
of about 20 deg. to the keel, and within it will be the turrets 
containing the guns. The armour will be mainly 7 in 
the form of a girdle around the ship, extending from the deck 
below to the first deck above the water line. From this 
latter deck to the upper one the sides of the ship will be con- 
sequently unprotected ; but the lower smoke pipes, and also 
the tubes up which the ammunition is passed from the maga- 
zine to the redoubt, will be armoured. The ship will be 
driven by twin screws, each 19ft. 6jin. in diameter, worked 
by four engines capable of developing 18,000 horse-power, and 
propelling the vessel through the water at the estimated speed 
of 16 knots per hour. It 1s reported that the guns are to be 
of the Armstrong manufacture, and each is to weigh 100 tons; 
whether a greater number is to be carried than on the Duilio 
is, perhaps, not yet fully settled. 
he Lepanto, a sister ship, is to be built at Leghorn. 








Sovrnh Kenstncton Museum. — Visitors during the week 
ending July 27th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 am. to 10 p.m., useum, 8860; mercantile 
| marine, building materials, and other collections, 2103. On 
Wednesday, Thursday, and Friday, admissior 6d., from 10 a.m. 
to 6 p.m., Museum, 2293; mercantile marine, building materials, 
and other collections, 158. Total, 13,414. Average of corre- 
sponding week in former years, 18,915. ‘lotal from the opening 
of the Museum, 17,379,012. 


| LaABour AND Competition.—Apart altogether from the present 
| depression of trade, the great labour question presses on manu- 
| facturers as the difficulty for the future. Although trades unions 
have been quiescent lately, workmen have shown little inclination 
to assist the masters in meeting adverse circumstances. In the 
| engineering trades the struggle is not so much about wages—for 
| the various crafts are such as will generally allow liberal rates- - 
vexatious restrictions and the 





| but about hours of labour, 
apparently capricious interference which hinder the profitable 
working of a factory. English makers find it hard to believe 
that their foreign rivals are similarly troubled; and it is diffi- 
culties of this kind rather than any within their own control, 
which makes them fear foreign competition. An agitation for 
| reciprocity or some other modification of free-trade still continues 
and is chiefly upheld by those who would set the supposed 
interests of a trade above those of the community. There is no 
doubt that individual trades will be closely pressed by foreign 
competition, and if with a fair field the English makers allow 
themselves to be beaten, it is for the general good of the countr: 
at large that it should be so, and that prices unnecessarily high 
should not be paid. But though American tools, German hard- 
ware, or Belgian joist-iron of doubtful quality may be sold at low 
prices in England and in the Colonies, such isolated instances 
afford no real oriterion for estimating the staple manufactures of 
the country, and though England will not again enjoy a monopoly 
of the engineering trades, the resources and ability available are 
far too great to justify any anxiety that the extension of trade 
will cease. Nowhere is capital so abundant and powerful, coal 
and iron so plentiful or so well placed, and facilities for shipment 
so great, as in England ; and if the cost of labour be measured b 
value of products, and not by the mere rates of wages, the Englis 
workman still distances all competitors. The low prices of goods 
sold by German and American manufacturers, which are from 
time to time quoted as proofs of British degeneracy, do not alone 
afford much clue, for English manufacturers are at the present 
time stronger to withstand the stress of enforced idleness than 
their rivals ; and both in Germany and in the United States the 
immediate needs of joint-stock manufacturing companies render, 
Messrs. Matheson and Grant say in their engineering ‘Trades 
_ Report,” the prices and terms at which contracts have been made 
utterly fallacious as a measure of trade, 
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RAILWAY MATTERS. 


On the 26th ult., while a Inggage train was shunting at 
Greenock, five wagons loaded with goods were run over the quay 
into the Albert Harbour. 

A proposaL is mooted for a new railway between Kilmarnock 
and Ayr, in connection with the Caledonian Railway system. The 
Glasgow and South Western Railway Company has at present a 
monopoly of the traffic of the district. 

Avr the general meeting of the Rolling Stock Company, 
Wolverhampton, on Tuesday, the chairman sta that the 
directors were considering the advisability of either manufac- 
turing wagons themselves, or of amalgamating with a manufac- 
turing concern. 

THE construction of a railway between Kidtd and Otsu has 
been finally sanctioned by the Japanese Government, and is 
expected to cost over £200,000, and will probably be completed in 
three years. ‘lhe construction of this line will have a beneficial 
effect upon that part of the empire, as it will afford a much 
needed outlet for the valuable Todueks raised at Tsuruga, and in 
the rich districts in the neighbourhood of Lake Biwa. 

Tree of the Bristol and Exeter Railway Company’s engines, 
which were originally tank engines, with 9ft. driving wheels and 
hogies at leading and trailing ends, have been converted into 
tender engines ; the rear bogie has been removed, and a single 
pair of wheels substituted, and the driving wheels reduced from 
‘ft. to 8ft. diameter. These alterations were made to enable 
these engines to work round with the main line engines of the 
Iron Duke class. 

‘Tue number of wagons now owned by the Yokshire Railway 
Wagon Company is 11,644, and several contracts for new wagons 
are incourse of completion. ‘There are also thirty-four locomotive 
engines and seventy-four railway carriages under lease by the 
company. Railway wagons are evidently profitable possessions, 
for the report of the company read yesterday states, though the 
depression in the coal and iron trades still continues, the directors 
are glad to be able to recommend the payment of the usual 
dividend of £10 per cent. 

On Tuesday morning a Midland express train from London to 
Liverpool, Manchester, and Leeds, was found to be on fire, when 
running at a high rate of speed, between Bedford and Leicester, 
and the train being sovinded the passengers were in a state of 
great alarm. A van, which was filled with furniture and luggage, 
had caught fire and was burning fiercely, the velocity of th. ‘rain 
fanning the flames. The guard applied the vacuum brake and 
the train was brought to a standstill at Kibworth. The van was 
then shunted on to a siding, when the fire practically burnt itself 
out. No one was injured. 

On Wednesday afternoon a well-attended meeting of South 
Yorkshire Coalowners, called by circular, was held at the King’s 
Head Hotel, Barnsley, under the presidency of Mr. A. 
Chambers, of the Thorncliffe and Chapletown Collieries. The 
meeting was called for the purpose of considering the present 
tonnage rate from Yorkshire to London, which for a long time 
has been most oppressive to the coalowners, who contend they 
are Virtually shut out of the market by the North of England 
coalowners,}who can export sea-borne coal at a much cheaper 
rate. The grievance has been complained of for some time, and 
efforts have been made to secure a reduction, but without effect. 
The rate from the South Yorkshire collieries to King’s Cross, by 
the Great Northern, including the City dues, is now 8s. 3d. per 
ton, or more than the actual price of the Barnsley house coal at 
the pits. The coal is collected from the collieries by the Man- 
chester, Sheffield, and Lincolnshire Company, who charge from 
Is. 5d. to 1s. 6d. per ton for conveying it to Doncaster, a distance 
of from fourteen to seventeen miles from some of the leading 
collieries, and the other sum leaves the Great Northern less than 
« halfpenny per ton per mile for the long journey. <A few years 
agoa similar meeting was held, and a deputation was appointed, 
and waited upon the directors of the Great Northern, in pom ay 
but failed to obtain a reduction of the rate. The coalowners 
declare that they are unable to compete with sea-bourne coal, 
which can be carried from the Tyneto the Thames at 5s. 7d. per 
ton, including City dues, making a difference of 2s. 8d. per ton 
in favour of coal imported by water. The matter was discussed, 
and it was unanimously agreed that some reduction ought to be 
conceded, or the tonnage from the district would suffer still 
further. It may be stated that, notwithstanding the low price 
at which coal is sold, the tonnage rates remain the same as they 
have been for some time, so that it is contended that the railway 
companies ought to assist the South Yorkshire coalowners, who 
have made considerable sacrifices to keep up their trade. A 
resolution was come to, to the effect that a deputation should 
wait upon the directors of the Great Northern, and Manchester, 
Sheftield, and Lincolnshire, to endeavour to obtain a reduction. 

In a long article in the New York Sun, “*D. C. McCallum, late 
Major-General of volunteers,” tells the story of the services 
rendered by the Department of Military Railroads during the 
American civil war, and which he thinks have been strangely 
overlooked by General Sherman in his, among other Memoirs. 
He says: ‘1 had the honour to be director and general manager,” 
and he takes large credit to himself for General Sherman’s success 
in Georgia, saying: ‘‘ It is a fact, of which the publie cannot be 
allowed to remain longer in ignorance, that the Department 
of Military Railroads, by means of a single track railroad 
running through the country of a vigilant, active and most 
vindictive enemy, kept General Sherman’s vast army of 
over 90,000 men and 60,000 animals well furnished with 
supplies of all kinds from a base at least 360 miles distant. It 
fact none the less that General Sherman has chosen 
to be silent regarding this service. He certainly could not have 
suffered any eclipse of his great fame ; on the contrary, he would 
have added to it fresh lustre if in his Memoirs he had simply been 
more generous and recognised the truth. He is not, in this par- 
ticular, the only offender, but from the nature of the case he is 
one of the greatest. No one better knew the value of the railroad 
to Sherman and his army than the Confederate General Hood. 
When, therefore, in October, 1864, Hood succeeded in getting to 
Sherman’s rear, he set his whole army at the work of destruction. 
‘Ten miles of the road were destroyed at Big Shanty, and twenty- 
five miles more were destroyed north of Resaca. In all, there 
were destroyed thirty-five miles of track and 455 lineal feet of 
bridges, and some of our men were either killed or captured. So 
pe were the arrangements of the Department, however, that 

{ood had scarcely had time to leave when the men were at work 

at each end of the break at Big Shanty. This gap was speedily 
closed, and a large force was soon at work at ‘oth ends of 
the larger gap north of Resaca. The repairs at this point were 
conducted under great disadvantage. The rails for the most 
part were brought from Atlanta and Nashville. In seven and 
a-half days, however—so energetically and self-sacrificing was 
the work performed—trains were running over the whole line. 
As an illustration of the nature and magnitude of the work 
accomplished in the military division of the Mississippi alone, in 
supplying General Sherman’s army, it may be mentioned that 
there were laid or relaid 433 miles in length of track. There 
were built or rebuilt over eighteen miles in length of bridges. 
There were in use 260 locomotives and 3383 cars. There were 
employed 17,035 men, and the whole expenses reached the 
enormous sum of 29,662,781 dols. So much money was surely 
not spent for nothing, At one time there were employed in the 
department 24,964 men. From first to last we operated 2105 
miles of road, and made use of 419 locomotives and 6330 cars. 
Of bridges, we built, in all, 137,405 lineal feet, or over twenty-six 
miles, Of track, we laid or rebuilt 641 miles. The expenses of 
the Department are scarcely less suggestive. ‘They reach the 
— figure of 42,462,145,55 dols. These figures speak for them- 
selves; they need no comment.” 


is a 





NOTES AND MEMORANDA. 


A writer to the Tampa 7'ribune states that Florida is rich in 
minerals. He says that coal, hard and soft, iron, petroleum, and 
bi-sulphuret of iron certainly exist there, and he considers that 
the legislature could not do better than make a liberal grant for 
a thorough geographical survey of the State. 

EXPERIMENTS with a combination of the telephone with the 
phonograph were made before the jurors at the Paris Exhibition. 
After conversing for some minutes with the Bell and the Edison 
telephones between Versailles and the Exhibition, a telephone 
was placed at the mouth of a phonograph, which transmitted to 
Versailles the words pricked off half an hour before on the 

linder at Paris, Then the interlocutor at Versailles sung in 
the telephone, and by the aid of another telephone the song was 
inscribed on the phonograph at Paris and repeated several times. 


By means of a series of cameras standing Ift. apart, and 
ie by electricity, a Californian photographer, Mr. E. J. 
Muybridge, has, it is stated, succeeded in taking negatives of 
every phase of a trotting horse’s action while making a complete 
stride. In this way it hesnenes possible to study the progressive 
positions of a horse’s body, legs, and feet while he is going at full 
speed. The San Francisco Bulletin reports that the photographs 
show the fast trotter’s feet to be all off the ground together twice 
during the making of the stride, contrary to the assertions of the 
authorities hitherto accepted. 


AN elaborate paper by H. J. Rink, on the alteration caused by 
changes of temperature in the resistance offered by mercury to 
the p ze of the galvanic current, has recently been laid before 
the Dutch Academy of Sciences. The coefficients found hitherto 
range between 0°00086 and 0°00104. ‘Che author has, it is said, made 
experiments with seven tubes of mercury, each a metre in length, 
and after making all corrections for expansion of glass, &c., 
obtained the number 0°000989 as the coefficient for the change in 
the resistance corresponding to an alteration of a de Celsius. 
He finds that the resistance increases in a more capil atic than 
the temperature. 


Ir may be remarked in any gale, whatever the force of the wind 
may be, that those from 8.W. never pile up a dangerous sea, but 
a few hours after a ‘‘ north-wester ” has been blowing with equal 
force, the difference is seen and felt in an unmistakeable manner. 
Further, the harshness of the latter tears the surface water up as 
if a harrow had over it. If statistics were compiled 
showing the loss of boats and other damage to ships, they would 
prove, says the Nautical Magazine, that in nearly every instance 
the mischief had been wrought by the north-west sea. It cannot 
be the fetch, since the winds from the south certainly have as 
great a range as those from the north. 


Messrs. ALLARD AND Guyot, silk manufacturers of Lyons, 
are introducing a new industry—the production of photographic 
impressions on stuffs. They sent to a recent meeting of the 
Photographie Society several pieces of silk, with « variety of 
»yhotographic pictures printed on them — among others, some 
) medallions representing pictures of the old masters. These 
specimens are no less than 131ft. in length. The process by 
which they are luced is not given, but there is reason for 
believing that the prints are made with salts of silver. But 
however that may be, this Fe a of photography, which 
ever since the discovery of the art has been sought after, and 
made the object of numerous more or less successful experiments, 
appears now to have been successfully realised. 


DvrinG an examination of the strata of North Carolina, 
almost identical with the Yttria group and the Cérium group, 
Mr. Lawrence Smith has, according to La Correspondence 
Scientifique, discovered and isolated a new metal which he has 
called Mosandrum, in honour of M. Mosander, a distinguished 
chemist, who has already made several discoveries in the above 
groups. Mr. Smith says that the earth from which he has 
eliminated mosandrum, differs from the Yttria group in the 
manner in which it is acted upon by sulphate of potassium, from 
the oxide of cérium by its solubility in azotic acid and in alkaline 
solutions supersaturated with chlorine, from lanthanum by the 
colour of its oxide and salts, and from didymium by difference in 
the bright absorption spectrum rays. Other characteristics are 
not yet fully ascertained. 


Mr. Eprson in his telephone and phonograph experiments dis- 
covered that the vibrations of the vocal chords are capable of 
me considerable dynamic effect. Acting upon this, he 

wan experiments on a phonometer, or instrument for measuring 
the mechanical force of sound waves produced by the human 
voice. In the course of these experiments he constructed a 
machine which exhibits the dynamic force of the voice. The 
machine has a diaphragm and mouthpiece similar to a phono- 
graph. A spring, which is secured to the bed-piece, rests on a 
piece of rubber tubing placed against the diaphragm. ‘This spring 
carries a pawl that acts oa the ratchet or roughened wheel on the 
fly-wheel shaft. A sound made in the mouthpiece creates vibra- 
tions in the diaphragm which are sufficient to propel the fly-wheel 
with considerable velocity. It requires, says the Scientific 
American, & surprising amount of pressure on the fly-wheel 
shaft to stop the machine while a continuous sound is made in the 
mouthpiece. 


Corz found that by acting on spiegeleisen with dilute sulphuric 
acid bodies resembling the petroleum hydrocarbons were formed. 
On trying the action of pure water at 100 deg. no result was 
obtained, while at 250 deg. with superheated steam, a certain 
action was perceived which increased the temperature, being com- 
pleted at a dark red. The hydrocarbons, however, were again 
decomposed. The same author has since, says Nature, tested a 
series of manganese alloys, and finds that the best results are 
obtained by means of one containing roughly Mn 85, Fe 6, C 3°5, 
Graphite 4, Sil‘l. Small portions of this, treated with boiling 
water decomposed the latter with the evolution of hydrogen, oily 
drops being simultaneously formed, and the gas burning with a 
luminous flame showed the presence of hydrocarbons. Another 
alloy of nearly similar composition gave the following results : 
—The flask contained slightly alkaline water with a mixture of 
iron and manganese oxides in suspension ; the liquid hydrocarbons 
in the condenser were similar to those previously found, the gases 
also burning with luminous flames. He has thus shown that 
water alone at the proper temperature decomposes manganese 
iron alloys containing carbon. 


THE steam navvy forms the subject of five short useful papers 

rinted amongst the *‘ selected papers” in vol. lii. of the Proceed- 
ings of the Institution of Civil Engineers. The first of these is 
a “ Description of the Excavating Machine, or Steam Navvy,” 
with the results of its use on the West Lancashire Railway, 
communicated by Douglas Fox. _The second gives the ‘‘Results 
ef the Working of Dunbar and Ruston’s Steam Navvy,” and is 
by James Brand. ‘The Results of its Working on the Castle 

den and Stockton Railway,” are given by Mr. H. M. Whitley. The 
fourth paper, by Mr. C. A. Harrison, details ‘‘ The Results of its 
Working at the’ West Hartlepool Docks,” and the fifth paper 
comprises ‘‘ Remarks on Steam Excavating Apparatus, and its 
Results in Use,” by Messrs. Ruston, Proctor, and Co, The 
last paper is summed up as follows :—It will excavate and deliver 
into wagons 500 to 600 cubic yards of stuff per day. It is suit- 
able for any kind of material from sand and gravel to the toughest 
clays. The net saving amounts to from 3d, to 1s, and upwards 
per cubic yard excavated. It will turn out work requiring fifty 
to sixty navvies to accomplish by hand. It can readily be handled 
~ aged men and aboy. Iteffects a t saving in time, especially 
when that lost through strikes is taken into account. Finally, it 
can quickly be set to work in situations where it would be diffi- 
cult to get the requisite hand labour, and still more so to keep 
together a large body of men. 





MISCELLANEA. 

THE Haberdashers’ Company have voted 20 guineas to the fund 
for workmen visiting the Paris Exhibition. 

To defray the cost of constructing deep drainage works, the 
Handsworth Local Board have decided to ask the permission of 
the Local Government Board to borrow £100,000. 

Tue St. James’s Vestry Board has intimated that the system 
of lighting the lamps by electricity as recently tried in Pall-mall, 
has proved a failure, and that the apparatus is to be removed. 

Ir is curious, says the Nautical Magazine, that whilst the 
shipping trade of the United Kingdom is rapidly increasing, the 
number of hands employed is steadily decreasing. This decrease 
is probably owing to the development of mechanical substitutes 
for manual labour ; but it hopes that shipowners will not permit 
this laudable economy of labour to degenerate into undermanning. 

PenvIinG the reconstruction of the works which were destroyed 
by fire last month, the Dusseldorfer Eisen-und Draht Industrie, 
of Dusseldorf-Oberblik, fencing wire and wire nail-makers, have, 
says the Jron and Coal Trades Journal, constructed large wooden 
sheds, where the manufacture of their various specialities is 
carried on night and day, principally on English orders. 

A coMPANY has been formed in Auburn, N.Y., tocarry out the 
project for heating the city by steam on the Holly plan. The 
people of Toronto are thinking of trying the same scheme. A 
company, called ‘‘ The Toronto Steam Combination Company,” 
has been formed, and is applying for incorporation, for the 
purpose of carrying out the system. The proposed capital stock 
is £10,000. 

THERE were ten vessels of an aggregate tonnage of 8057 
launched from the Clyde shipbuilding yards during the month of 
July, as compared with seventeen vessels and 13,900 tons in the 
same month of 1877. For the seven months of the present year, 
however, there is up to date a considerable increase, both in the 
number of vessels and the tonnage. Contracts are at present dif- 
ficult to obtain. 

Tue arbitrators under the South Staffordshire Mines Drainage 
Act have just made a draft award for a mines drainage rate in 
the Kingswinford district. A rate of 1d. a ton will be required 
upon all minerals raised in the district except that portion known 
as the Bromley or Brockmoor Pound, which is flooded. "hrough- 
out the area of the Bromley Pound a rate of 3d. per ton on fire- 
clay, and 5d. per ton on ironstone, coal, slack, and other minerals, 
will be required. 

La Correspondence Scientifique says that De la Bastie’s process 
of hardening glass is now very widely employed for articles of 
common use, but that it is only employed in France for articles of 
crystal glass. A company is, however, it adds, now established 
for making all kinds of domestic articles of the hardened glass, as 
well as articles for laboratory purposes. This compan: 
sought to harden glass by other means than those patented, and 
M. Boitel exhibits several articles hardened, it is said, by means 
of superheated steam. 

THE manner in which the civil pension list is now administered 
reflects the greatest credit on the administrators. Among other 
recent pensions, we notice one to Dr. James Prescott Joule, 
F.R.S., whose name is for ever inseparably connected with the 
laws of the relations between heat, work, and motion. In recog- 
nition of his eminent scientific achievements and valuable disco- 
veries, including the application of the principle and the determi- 
nation of the ‘‘mechanical equivalent of heat,” he has been 
awarded an annual sum of £200. 

Aw Admiralty circular just made public directs that in future 
all leading men of the trades in the engineer branch of her 
Majesty’s dockyards are to be selected after examination. Hired, 
as well as established workmen, will be allowed to compete for 
appointments as leading men in the particular trades in the 
engineer branch to which they belong, and the limits of age, 
subjects of examination, and numbers of marks under the three 
heads of ‘‘ educational,” ‘‘ personal,” and ‘ professional,” will be 
the same as for leading men of shipwrights. 

Messrs. May anp Mownrarx, Birmingham, are manufac- 
turing apparatus designed by Mr. A. Upward for the purpose of — 
relieving persons who may be accidentally imprisoned in mines, 
for extricating such persons, and for safely boring through coal, 
rock, or any other materials in advance of the miners’ workings, 
in order to ascertain their condition, and for warning miners of 
approaching danger. It admits of the performance of such work, 
and at the same time prevents the escape of compressed air, 
and such fatal consequences as occurred in the well-remembered 
accident in South Wales. 


Some statistics have recently been published in the Annales des 
Ponts-et-Chaussées which show that a person had in France, in the 
time of the diligences, a chance of being killed in making 300,000 
journeys, and of being hurt once in makings 30,000. On the rail- 
ways, from 1872 to 1875, the chances were reduced to one death 
in 45,000,000 of journeys, and one injury in 1,000,000. ‘Thus, a 
person continually travelling by rail, at a speed of 50 kilometres 
—five-eighths of a mile each—an hour, would have had, during 
the three periods above indicated, the following chances of being 
killed :—l'rom 1835 to 1855, once in 321 years; from 1855 to 1875, 
once in 1014 years ; and from 1872 to 1875, once in 7450 years. 

Dune the ten years ended 1865-6, the rocket apparatus saved 
upon an average 326 lives per year. During the ten years ended 
1875-6, it saved upon an average 356 lives per year; but during 
the year under notice it was instrumental in saving 817 persons, 
which was more than double the average for the twenty pre- 
ceding years, and nearly three times the number saved in the 
year 1875-6. These 817 persons may, thinks the Nautical Maga- 
zine, be assumed to have been rescued from almost certain death, 
as the very nature of the rocket apparatus implies that it is only 
useful on the most rocky and dangerous coasts, where lifeboats 
would be useless, and where other means are not available. 

Tue Government engineering works at Shindin are a con- 
spicuous proof of the enterprise. of the Japanese, and it is satis- 
factory to learn from the Japan papers that the undertaking is 
in a highly prosperous condition. It was formed by combining 
the Kaga Foundry, originally started by the Daimio of Kaga in 
1869, with the Vulcan Ironworks, which were bought by the 
Government in 1872. The foreign staff, says Nature, at present 
consists of only four persons, and the works give employment to 
nearly a thousand skilled mechanics, exclusive of ordinary 
labourers. In addition to several works which have been recently 
executed, there are said to be sufficient orders on hand to occu 
the staff for the next three years. The evidence which this 
establishment exhibits of the rapid development of internal 
trade is very satisfactory to all who watch with interest the 
progress of Japan. 

Messrs. Barron AND Sons, landscape gardeners, Elvaston 
Nurseries, Borrowash, Derby, have been awarded the first prize 
of fifty guineas for their design for laying out the new public park 
at Leicester. The park, which will be over sixty acres in extent, 
is situated by the river Soar, near the Old Abbey. As the public 
are already provided with a large recreation and cricket ground in 
the immediate vicinity of the proposed park, the whole of the 
sixty acres will be treated as pleasure grounds. Messrs. Barron 
and Son’s design includes a large piece of ornamental water with 
island, rock-work, &c., an American garden, a rose garden, 
archery ground, lawn tennis, and croquet grounds, bowling green, 
&e. They also furnish plans for a pavilion, lodges, entrance 
gates, ‘bridges, and band stands. The corporation of Leicester 
offered 100 guineas in prizes, 50 for the best design, 30 for the 
second best, 20 for the third best. There were twenty-two com- 
retitors from all parts of the United Kingdom and one or two 
hon the Continent. Messrs. Barron and Son are entrusted to 
carry out the work. 
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PARIS EXHIBITION.—TRIALS OF AGRICUL- 


TURAL MACHINERY. 


THE spot chosen for the second trials of agricultural ma- 
chinery in connection with the Exhihition, was the farm belong- | 
ing to Mons. Decauville ainé at Petit Bourg near the Evry | 
station on the P.L.M. Railway, about twenty miles from | 
Paris; and although the distance from the station to the 
railway, and the lack of coveyances to meet the wants of so 
many Visitors were unpleasant harbingers of a repetition of 
the previous Monday, the first glance at the preparations, 
the absence of all official state, the workmanlike arrangements, 
and last, but not least, the hospitable and untiring efforts 
of the proprietor, to offer every facility and accommodation 
to his numerous guests, 
gave promises of success, 
which were amply borne 
out by the admirable punc- 
tuality and care with which 
the trials were conducted. 
The farm itself, with its 
workshops, distilleries, 
tramways, and workmen's 
houses and gardens evi- 
dences the enterprise and 
liberality of the proprietor, 
and the character of the 
standing crops the success 
of a liberal system. The 
trials were confined to a 
space sufliciently circum- 
scribed, to enable the judges 
and visitors to pay a 
attention to each, without 
unnecessary exertion or 
fatigue, 150 acres being 
devoted to ploughing, &c., 
and seventy-five toa Wood's 
reaper and binder, as a sort 
of supplementary -exhibit, 
not included in the official 
* programme. The absence 
of British exhibitors was 
again as noticeable a fea- 
ture as the general supe- 
riority of the American 
implements, with ene or 
two exceptions, over the na- 
tive manufactures. Steam 
ploughing was only repre- 
sented by two exhibitors, 
M. Deecanville and M. 
Debains of St. Reney, near 
Clairfontaine (Seine et Oise). 
The former exhibited, on 
hisownaccount, two ploughs 
purchased by him of Messrs. 
John Fowler and Co., of 
Leeds, worked in the ordi- 
nary way with two engines, 
one with three and the 
other with six shares. The 
latter used a three-furrow plough, by Messrs. Howard, of 
Bedford, with a Richard Garrett and Sons, of Leiston 
Works, portable engine, to which was attached the 
exhibitors windlass tender, constructed by M. Cheneral, of 
Compeigne, and a Howard anchor, patent 1874, with about 
875 yards of wire rope. No doubt the principle by which 
M. Debains has been actuated in devising, or more correctly 
speaking, we believe, in reviving a system by which the first 
outlay is considerably reduced, and the power made applicable 


their employment for general use. The Brabant plough, with 
innumerable modifications, appears to be the one most gene- 
rally adopted for exhibition. The French plough which 
attracted the greatest attention, and undoubtedly the best of 
native manufacture, was a double-share plough, worked by 
six horses in pairs, and constructed by M. Meixmoron de 
Dombasle, of Nancy, whose superiority ran the competition 
between it and a gang plough, with four horses and driver 
seated, of Messrs. Deere and Co., of Mobile, U.S., so close 
that the jury were compelled to renew the trial under the 
somewhat novel conditions of working the teams alternately, 
four and six with each plough, before arriving at a decision. 
Under the final conditions the American plough cut slightly 
deeper and broader furrows than the French one, cal the 





TIIE DEERE SULKY PLOUGH. 


difficulty with which the team of four pulled the latter 
through the ground spoke more in favour of the feeling of 
fair play to the exhibitors, than of humanity to the teams 
with which the jury was actnated. As, however, the ques- 
tion of superiority of two implements, whose mechanical 
performances are so equally effective as to render a verdict 
independent of tractive force impossible, can only be decided 
by the amount of labour required to produce these equal 
results, we fail to see the force of reasoning by which the 





CHENERAL'S WINDLASS TENDER. 


to driving other agricultural machinery, is better suited to 
the resources of farmers in general than the more expensive 
system of Messrs. Fowler ; but, judging from the work done 
at Petit-Bourg, the way in which the Fowler plough may be 
said to have fairly walked away from its competitor, and from 
the liability to rupture, to which the cable is subjected by its 
length and increased leverage, as exemplified by an unfortu- 
nate breakage during the trial, we must confess that our 
predilections will remain in favour of the Fowler system, until 
the working expenses of two or three seasons, taking into con- 
sideration the important items of labour, time, acreage, 


and interest on outlay, are given in a_ sufficiently 
detailed form to convince us that individual and 
isolated possession of cheap machines is of more value to 


agriculturists in general than a co-operative and collective 
possession of expensive implements. Amongst the ploughs at 
work, the preponderance of numbers was certainly in favour 
of the French exhibitors, and the differences in style ranged 
from the old wooden share through every variety of com- 
plexity to a subsoiler by Maison Lemaire Auger et Amiot; 
another by MM. Souchu Pinet, of Langeais, requiring six 
horses in line and seven attendants; and one by MM. Delahay, 
of Liancourt, drawn by seven yoke of oxen. Without enter- | 
ing into the individual merits of each, it will be sufficient to 
say that, in many instances, the failures to cut a decent | 
furrow appeared to be in proportion to the complexity of the | 
ploughs ; and although the soil turned up by the above-named | 
implements was undoubtedly of prodigious quantity, the | 


labour involved in the work was far too great to recommend | 


principle of handicapping was introduced into an agricultural 
trial. Messrs. Deere and Co. also exhibited one of their 
Gilpin Sulky ploughs, and a single series plough for clayey 
soils, and, with regard to their performance, one cannot speak 
too highly. The gang and Sulky left as clean an edge to the 
furrow as a cheese-cutter, and the soil was well turned over, 
the depth being from 9in. to 10in., and the furrow of the 
first-named 24in. in width. The shares are made of hardened 
cast steel, the wheels very light, and all the parts are adjust- 
able. The plough is locked in the ground at the required 
depth by a single lever; one wheel and one horse in the furrow 
keep it level and straight, and being inside the frame, 
it is kept well down to its work, and cannot get out of the 
ground without lifting the whole of the plough and the driver 
as well. The accompaning sketch illustrates the Sulky 
plough. The only other American plough is one by 
Messrs. Gale and Co,, of Albion, Michigan, in which every 
part is adjustable for class of work, direction, team, and height 
of attendant. The beam is composed of three jin. rods, which at 
firstsight appear tolack strength andrigidity, but when working 
fully showthecare with which thestrain on them has been taken 
into consideration. A good deal of disappomtment was showy 
at the complete failure of the Randolph ditcher, or more 
correctly speaking, drain cutter, owing to several reasons 
which will no doubt militate against the interests of the 
exhibitors. A specimen has been standing for some time near 
the American annexe, but without any one near to give an 
explanation of its construction or application. To the same 
want of attention, and also to the want of mechanical know- 





ledge in working it, must be chiefly attributed its failure on 
Monday ; nevertheless, from what we saw of its performance 
in hard, dry ground, and in spite of the independent evidence 
that it has stood a three years’ test in America, we believe it 
is only suited to marshy and wet soils. As these, however, 
especially require drainage, and are generally free from the stones 
which would be an insurmountable obstacle to its use, it may, 
on a limited scale, be as great a saver of labour as its 
constructors claim for it as an universal implement. The 
machine consists of two large parallel peripheral disc-cutters, 
arranged to cut a trench 6in. wide and about Gin. deep, 
Between the discs are placed small ploughs, which excavate 
the soil to the depth which the cutters have gone, and 
carry it round, throwing it out at the top, where it 
is distributed to the right and left of the machine by 
a saddle. The machine works fore and aft, and follows 
each time in the original trench. A handle and screw 
are provided for lowering the cutters into the ground ; 
and the same for regulating the plough laterally. The 
difficulties of working machines of this class in unknown 
soil, and under the conditions of public competition, are by no 
means decreased by the reliance that has to be placed in work- 
people whose knowledge of mechanism is just sufficient to be 
dangerous to their employers, and on teams of cattle that have 
been used to every kind of draught but the one for which 
they are specially required. In many cases the failure in 
fulfilling the cupuibed performances must be attributed as 
much to these as to other causes, and this was especially 
so with the Hungarian ploughs of M. Ladislaus Gubiez, of 
Budapest, which are, however, better suited for the light 
Hungarian alluvial soil than for the ground at Petit Bourg. 
With regard to the Italian ploughs of M. Giovanni Bizzi, 
of Piacenza, and of M. Tomaselli Giacomo, the less we 
say the better. We do not like to aceuse them of 
playing practical jokes on the intelligence of the 
nineteenth century, nor have we sufficient local know- 
ledge of agriculture in Italy to say whether they are specimens 
of modern implements or not; but we certainly did not 
expect to meet with practical illustrations of pictorial 
Biblical history competing with the scientific productions of 
modern mechanics at an international exhibition, nor at an 
agricultural trial whose principal features are novelty and 
improvement. 

The trials with the drills, to whatever decision they 
may lead, can hardly be taken as satisfactory. The results 
cannot be seen until the grain is up; it would have been 
much better to postpone them until Thursday at the Espla- 
nade des Invalides, when the farmstead implements are 
tested, as the jury would then be better able to appreciate 
their individual merit by collecting and weighing the output 
of the spouts, and by observing the regularity of distribution 
which ought to be the test of their efficiency. 

The independent working of Messrs. Wood's sheaf-binder 
was merely a repetition of what was seen at Mormant, and 
the work done, with the exception of an occasional failure of 
the knot, which appeared to us to arise from the over 
officious attendant wishing to assist the machine in casting off 
the sheaves, was well and cleanly done. We believe both 
exhibitors and visitors will have been pleased with the day’s 
performances. 








FLETCHER’S CRUCIBLE FURNACE. 

THE above woodcut illustrates a very useful brass-foundry 
appliance recently brought out by the Patent Plumbago 
Crucible Company, of Battersea. Partly in section, it shows 
the construction of Fletcher's annular hot-air furnace, 
applicable, of course, to melting various substances, but its 
principal use will be in the brass foundry, Air is admitted 
through the double pipe as indicated by the arrows, and after 
circulating through the annular chamber surrounding the 
lining F, passes through the fire, and out at the flue shown. 











Fire-bars are dispensed with, and in their place a hinged 
dish-bottom is employed, which not only secures economy 
in fuel, but forms a pan in which the metal is caught and 
saved without loss, and in a convenient form when a crucible 
breaks. The furnace is self-contained and simple, and from 
the reports of the working of many of them in different places, 
and especially from some experiments made at Messrs. Mather 
and Platt’s works, we learn that it is very economical in fuel, 
and remarkably so in time. 








Sate or Rawroups WaterworKs.—On Monday evening, at 
the ordinary meeting of the Liversedge Local Board, a letter 
was read from the Rawfolds and District Water Company—with 
whom the borough have been in treaty a considerable time for the 
surchase of their undertaking—stating that in order to avoid 
litigation and trouble, the company had decided to accept the 
offer of the board, and to sell their wey © for 35s. per share for 
every fully paid-up share of £1, and 8s. 9d. per share for every 
partly paid-up share of 5s. There were 4690 of the former, and 
2322 shares of the latter. The amount to be _— by the board 
to the water company will be £9223 7s. 6d. The purchase is to 
be completed either in October or January Ist next. A draft 
agreement —— by the clerk was approved, and ordered to be 
forwarded to the water company. 
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THE 8S. RUSSIA 











THE accompanying illustration is from a photograph-—taken 
on the 10th July—ot the steamship Russia, on the Nicolaieff 
Depositing Dock. This vessel is one of the splendid fleet of 
the Russian Steam Navigation Company of Odessa, The 
vessels of this fleet, it will be remembered, were converted 
into cruisers for the use of the Russian Government during 
the recent war. Our illustration shows the vessel Pr 
preparatory to being 1e-converted to her original rig. She is 
334ft. long over all, 38ft. beam, and 27ft. depth of hold. 
Immediately after the Russia was lowered again into the 
water, the steamship Vesta, and subsequently the steamship 
Czarewitch were docked. It will be remembered that the 
Vesta is the vessel which is said to have engaged with great 
success the Turkish ironclad Fethi Boulend, last August. 
The Czarewitch is a large vessel, and, we believe, is used as a 
royal yacht. This vessel is the nineteenth docked since 3rd 
April, a fact showing the activity displayed at the Imperial 
Dockyard at Nicolaieff. 








REPORT ON CONTINUOUS BRAKES USED IN 
ENGLAND AND OTHER COUNTRIES. 





In this system it is important that the brakes should act on the 
driving wheels, because they carry the largest part of the weight 
of the engine. Steam brakes may be sub-divided into two 
classes: (a) brakes actuated by a sper steam cylinder, and ()) 


counter pressure brakes. The last has many advantages, among 
which may be named the following :—The working of the brake 
presents nothizg abnormal; it is performed instantaneously. It 
is possible to modify at will the action of the brake, which 
extends even to skidding the wheels. No special machinery is 
needed, the mechanism employed being that of the engine, and 
being always in use it is sure to be in good order. Again 


| the brake, notwithstanding its power, produces no sensible 


| shock either in the engine or in the train. Steam brakes 

| acting on the driving wheels are very powerful, because such 

| wheels carry, as regards passenger trains, a very large proportion 
of the whole weight of the train. (3) We have continuous brakes. 

| Brakes are called “‘ continuous” when they permit the engine- | 

| driver to apply them by himself to all the wheels of atrain. It | 

| will be understood that these brakes, enabling one to skid all the 

| wheels of a train instantaneously, are much more powerful in 

| their action than steam brakes applied to the engine wheels only 

| and aided by screw brakes applied by hand. The force of the brake 

| is much more considerable, and the distance traversed after the | 
brakes are applied is much less. In France two systems of con- | 

| tinuous brakes have been used for some years. These are the | 


ON THE NICOLAIEFF DOCK, 


Diverse Qualities of Continuous Brakes.—The continuous brakes, 
which we have now to consider, act upon the entire mass of a 
train; they are consequently much more powerful than ordinary 
brakes, and the distance required to produce a diminution in 
speed, or the stoppage of a train is reduced in the same propor- 
tion. It is right to insist particularly upon the necessity of con- 
structing continuous brakes in such a way that they will skid the 
wheels throughout a train if the driver thinks proper. Many 
inventors have abstained from this, under the pretext that the 
adhesion of the wheels before they are skidded is a little greater 
than their frictional resistance when skidded at high speeds. This 
is possible ; but in a case of danger the engine driver could not 
be sure that he used his brakes quite up to the skidding point 
without skidding the wheels. In all cases the inventors have pro- 
fited by reducing the power of their brakes, because the apparatus 
employed may be made to look smaller and lighter in all trains 
that are not used for experimental purposes; but they end by 
sacrificing nearly all the efficiency of their brakes. The best 
method of establishing the energy of a continuous brake 
consists in showing that it can skid all the wheels 
of a train on which it acts. The time which elapses 
between the action of the engine driver and the applica- 
tion of the brakes varies with different systems. When the 
brakes are off, the shoes should be quite clear of the wheels, first, 
to compensate for the wear of the shoes; secondly, to avoid the 


M. G. Marte, the son of M. Marié, engineer of the | Achard brake* and the Guerin brake. In the first a current of | rubbing of the shoe upon the tire, caused by the play of the axle 


Paris, Lyons, and Mediterranean Railway, has prepared 
a report on continuous brakes for the company. We 
believe that the following condensed translation of 
this report will be found useful and interesting by our 
readers. M. Marié gives a list of the various authorities 
which he has consulted and of the sources from which 
he has obtained his information, which it is not necessary 
to reproduce. 

Different Kinds of Brakes.—¥or several years public opinion 
has occupied itself in all countries with railway accidents and the 
means of avoiding them. Attention has been principally devoted 
to a search for brakes more powerful, and above all, more rapid 
in their action than those now in common use. I propose 
to investigate this question, and to indicate the various 
systems which have been adopted or tried. ‘he different 
brakes used may be divided into three classes :—(1) Hand- 
screw brakes. ese brakes, fitted to the engines, tenders, 
earriages, and vans, are worked on each vehicle by a brakes- 
man. The apparatus has the advantage of being simple, 
but it has two serious defects, We cannot mse such 
brakes without having a man in each carriage to apply it. 
The men ereployed in this service having 
are likely to fall asleep, and they fail {n_ their duty when the 
engine driver callsupon them, (2) Steam brakes’ of the engine, 


| electricity circulates throughout the length of a train and _pro- | 
duces at will under each vehicle an action which puts the axles of | 
the wheels in connection with the brake in such a way that part 
|of the vis vizva of the wheels and the carriage is onl to 
| apply the brake. This system is instantaneous in its action, it 
| is powerful, and it is continuous, but it presents difficulties of 
construction and working which preclude its adoption in practice. 
| It is impossible to graduate its force, and if it is to be efficient it 
| pulls up a train too quickly, and exposes the passengers to the 
| Tisk of violent shocks, for which reason it cannot be used in 
| regular service. In the system of M. Guerin the brake shoes 
are applied by the contact of the buffers. This brake is not 
instantaneous, because the brakes are only applied one after the 
other as the train pushes on the engine. _ It is not very energetic 
because the pressure on the buffers, and as a consequence, the 
force on the brakes, diminishes sensibly from the head to the 
rear of the train, and it presents certain difficulties in backing or 
marshalling trains. For some years past certain brakes have 
been used in America, England and Germany, continuous brakes 
worked by the pressure of air or by a vacuum, a;simple, common 
air tube transmitting the pressure or the vacuum from the engine 
throughout the train, Before describing this apparatus it will 
be well to speak of the different qualities of continuous brakes 
and of the inconveniences which they present. 














* This brake was illustrated in our impression for June 28th, 


box in the hornplates, and of the various parts of the brake. It 
is possible to take up the wear of the brake shoes, tut it is 
impossible to take up slack in the various parts of the brake 
apparatus. In nearly all the brakes that I have examined the 
distance is too small, and causes the continual rubbing of the 
shoes on the tires. It is unwise to reduce the clearance below 
jin. After power the next necessity in a brake is that the engine 
driver should be able to regulate the force with which it is 
applied. He should be complete master of the apparatus to 
avoid giving passengers rude shocks; and he should be able to regu- 
late with ease the pressure with which the brake is applied when 
descending long inclines. These advantages exist, as we shall see, 
in but a small number of brakes. Recently it has been demanded 
that continuous brakes should be automatic or self-acting, that is 
to say, in case of breakage of the tie bar or coupling the two 
portions of the train should both be acted on by the brake with- 
out the intervention of anyone. Otherwise, if a train broke in two 
on an ascent, the hinder part would at once run away down hill 
unless the brake prevented it. It is true that it might be stopped 
by the ordinary hand brakes, but the guards unaccustomed to 
their use would be less ready than now to apply them. This is 
the best reason that has been adduced for making continuous 
brakes self-acting ; but it will be understood that it is not possible 
ta ohtain this advantage save at the cost of very great com- 

lexity, which may cause trouble and sometimes accidents, 

Yontinuons self-acting brakes may be so arranged that they can 
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be applied not only by the engine-driver, but by all the guards in 
a train, and even by the passengers. It is also easy to under- 
stand that the brake can be put on by the intervention of a 
current of electricity started when the engine passes a signal 
set at stop. Such improvements are of a kind more likely 
to please an amateur than to meet the conditions of actual service. 
The coupling of the carriages should be as simple as_ possible. 
Air brakes, for example, render the breaking — making up of 
trains very difficult and cause much inconvenience. * is 
advisable that the couplings should be so made that the carriages 
can be used end for end. Lastly, it is advisable that the men 
who marshal the train, should be able to take the brakes off with- 
out the aid of the engine. Leta train be composed of a certain 
number of vehicles, A, B, C, D, E, F; let P be the total weight 
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of the train. I assume that the engine ceases to pull, and I 


neglect tue resistance of the train. Let the train be divided into 
two parts, the first, A, B, C, having a weight which is represented 
by a, and the part in the rear, D, : F, having a weight P — 2; 
let T be the tension on the couplings, T will be a maximum if 


x — 3 
7) 


and if all the wheels of D, E, F, are braked, the others 
remaining free, this maximum tension will equal a x os 


being the coefficient of friction of the wheels on the rails, or} at 
themost. This is a case the most unfavourable that it is possible 
to present. A train of 200 tons would thus put a tension of 10 
tonson T. This is agreat deal, but the case would scarcely ever 
occur. It supposes the action of the brake is perfect in the rear 
of the train, and not in the front. This is the opposite of what 
generally takes place. If the engine continued to pull, this pull- 
ing would cause an increase in the strain on the couplings. It 
must not be overlooked that this great tension might cause the 
breaking of a coupling when an incline was being ascended. The 
giving way of the coupling might not be perceived, and an 
accident would occur unless the brake was self-acting, or without 
the intervention of the hand brakes. Engine drivers should not 
rely on continuous brakes when entering terminal stations, 
because if they fail an accident will follow. This happened -on 
the Jersey Central Railway, when a train fitted with a vacuum 
brake ran at s into a terminus, struck the offices, and fell 
into a river. Lastly, such brakes are often expensive in the first 
instance, and costly to maintain. Al! the continuous brakes 
that we have augment the weight of the carriages ; we may count 
in general on about 9 cwt. 3 qr. as the smallest weight of the 
apparatus for a six-wheeled vehicle. This, of course, augments 
the cost of traction. I shall now proceed to describe the various 
systems of continuous brakes in use.+ 

Chain Brakes.—The advantages of the chain brakes of Heber- 
lein, and of Webb and Clarke, are that these brakes are very 
energetic, and very easily applied to all the wheels of a train; an 
ordinary wagon can be made up in a train fitted with a chain 
brake by simply passing the chain beneath it. These brakes can 
be rendered self-acting. The coupling of the carriages is hardly 
interfered with. The disadvantages of such brakes are that it is 
impossible to regulate their action or prevent them from pro- 
ducing jerks. They are emergency brakes, which should not be 
used in regular work, but only when danger is incurred. Not- 
withstanding the rules which are laid down for their use, an 
apparatus which is seldom used may fail us just when we want 
it. It is difficult to make the communication cord on the top of 
the carriages act; while the violent jerking caused by the 
action of the brake may sever the couplings. The chains are 
liable to be broken. 

The Westinghouse Air Brake.—As regards the Westinghouse 
compressed air simple brake, its advantages are that it is a 
system with few encumbrances and very simple. We dispense 
with the leather and caoutchoue which are used in the vacuum 
brake, and the engine-driver can apply the brakes with just that 
foree which he thinks desirable. Its defects are that it is not 
self-acting, the coupling of the pipes is not easily effected, and if 
the coupling leaks the reservoir is soon emptied and the action of 
the brake is destroyed. This might occur when running down 
long inclines. The air pump fixed on the engine is an apparatus 
a little delicate, and its working represents an outlay fcr coal. 
The system has been used for some years in the United States. 
Mr. Westinghouse, pressed by public opinion, has substituted a | 
self-acting brake which is much more complicated, but which, 
nevertheless, is taking the place of the simple brake. 

The Vacuum Brake.—Mr. Smith, in his vacuum brake, employs 
a very ingenious apparatus, named an ejector, to produce the 
necessary exhaustion. It is composed simply of two concentric 
tubes A and B, Fig. 2. The steam 
escaping from the boiler through 
the tube A, by its friction on 
the air, augments its pressure 
hetween aa and 4b. To increase 
the augmentation of pressure of 
the air in its course from «aa to 
ih, the outer pipe is made of con- 
siderable length and widened 
upward, as shown. The pres- 
sure of the air in 14, on its 
arrival in the atmosphere, is 
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equal to the pressure of the 
air, and it is possible, by | 
arranging the apparatus pro- 


perly, to obtain a vacuum under | 





sic the carriages which will not 
4 | . exceed one-third of the pressure 
- of the air. This apparatus is 
bE i small and requires little atten- 
4A SS 8 tion. is easy to render 


it very powerful by sending 
through it as much steam as the engine makes when 
running; and the expenditure of steam is very small, because 
the brake only works for a very short time. The mecha- 
nical theory of heat applied to this species of problem by M. 
Zeuner shows that such an apparatus as the ejector, when applied 
to the exhaustion of and not of liquids, is as economical of 
steam as a pump, and that it may give 200-horse power of useful 
work. We have, then, by this contrivance a pneumatic machine 
of 200-horse power, instead of the 2-horse steam pump of Westing- 
house. w 
The Hardy Brake. —M. Gottschalk, Engineer-in-Chief of | 
Austria, has replaced Mr. Sinith’s bellows by a cylinder, which is 
more practical, and has been adopted by the Vacuum Brake | 
Company. The arrangement has been designed by Mr. Hardy.* 
The advantages of the brake are, that its intensity of action can 
he graduated by the engine-driver; leaks throughout the system 





gases 








* M. Marié has fallen into a slight error here. The couplings used in 
yestinghouse brake, for example, are so simple that they present no 
more difficulty in putting together or in opening them than doves the | 
hooking of two chains tozether.—Ep. E. 
+ We have not thought it necessary to reproduce this portion of M 
Marié’s paper so far as it deals with systems of brakes well-known in this 
and other countries, and already fully described and illustrated in our 





pages.—Ep. E, 
7 A full description of the Hardy brake wi i 
impression for May 17th.—Ep. E. 4 PER a ee 4 


cause no other inconvenience than an increased expenditure of 
steam ; the coupling of the pipes is very easily effected ; if one 
of the brakes should be damaged, the others can still act; all 
the parts of the brake are very simple, and of considerable dimen- 
sions. Its defects are, that it is not self-acting ; it requires a little 
more time to apply the shoes to the wheels than the Westinghouse 
and chain brakes, and, in order to act well, the bellows must be 
of large dimensions; it is less energetic than the Westinghouse 
and chain brakes; the ejector makes a great deal of noise, to the 
alarm of the passengers when the train enters a station, and this 
noise cannot 7s got rid of ; the bellows, or vacuum sacks, are of 
india-rubber, a material badly adapted for such a purpose. ‘The 
cylinder of M. Gottschalk is an improvement in this respect. 

The Sanders Brake.—The Sanders vacuum brake has the advan- 
tages and defects of the Westinghouse and vacuum brakes. Its 
advantages are, that it is self-acting ; the coupling of the pipes is 
simple and excellent; the engine-driver can graduate the action of 
the brake at will; it gives no shock to passengers. Its defects are, 
that it becomes very cumbersome if we wish to make it more 
powerful than the inventor has hitherto made it; it requires a 
small pump more than the vacuum brake. 

The Wenger Brake.—My. Sanders took, in 1874, a patent, in 
which he mentions the principle of a self-acting brake, which 
differs from the preceding. In this system the shoes are applied 
to the wheels by a weight or a spring working in a vacuum 
cylinder placed on each carriage. In ordinary work the engine 
driver keeps the brakes off by maintaining a vacuum in all the 
cylinders as in the ordinary Sanders brake. This system does 
not seem to have been applied in practice. M. Wenger, an 
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engineer of the Lyons Railway, hit on the same idea during a 
recent trip to England. He has worked out the scheme to com- 
pletion, and adopts the arrangement illustrated by the accom- 


panying e ving, Fig. 3. Each vehicle is fitted with a cylinder 
A, in which is enclosed a weight carried on a rod B, which 
applies the brakes to the wheels. The weight forms a 


piston. By maintaining a vacuum above 
off. By admitting air through the pipes ¢ ¢, the brakes 
are instantaneously applied. ‘When a carriage is removed 
from the train, the brake is applied automatically until the 
weight, which amounts to nearly 4 cwt., is lifted. This is 
very inconvenient, but a key may be used to keep the weight 
up. e advantage of the brake is that it is self -acting; 
that it can be graduated in its application; that it can 
be made very rapid in its action ; in case of danger it is certain 
to act with its full power. This advantage is not by 
any other self-acting brake. For example, if the engine driver 
did not maintain a sufficient pressure in the Westinghouse reser- 
voirs, the brake would not act with full efficiency. Its disad- 
vantages are that it is heavier than other brakes; that if we 
forget to take out the keys before referred to the brakes are 
inoperative ; and that if, when parting a train, we forget to put 
them in, much delay and inconvenience may be caused. M. 
Quesnot, inspector attached to the traffic department of the 
Lyons Railway, has designed an arrangement by which the keys 
are put in and withdrawn by the engine driver by means of small 
pistons and air pipes. 

Comparison of Continuous Brakes.—Experiments made in Ger- 
many.—The best quality of a continuous brake is its energy, thus 
numbers of experiments have been made to compare them from 
this point of view. The German railway companies have made 


‘it, the brake is kept 


very important cemparative experiments, which I shall describe | 


with some detail. In the first place, the apparatus used was 
constructed by the cme, and not by the inventors. The 


finally the same force upon the brake shoes, so that the 
comparison did not extend beyond the time lost between the 
moment when the engine-driver put on the brake and that when 
the brakes reached their maximum effect. ‘The value of the act 
of breaking (serrage) is expressed by the relation between the 
pressure of the shoes on the tire and of the pressure of the wheel 
on the rail. The brake force is 90 per cent. if the pressure on 





| different brakes were all used in such a way as to produce | 


the shoes is 90 per cent. of the weight which rests on the rail, | 


including the weight of the wheel. The shoes were all made of 
of the same material in all the systems of brake tried—that is to 
say, the chain brake of Heberlein, the Westinghouse, and 
the vacuum brakes. On the permanent way were placed 
electrical contacts, which on the passage of a train caused 
a tracing point to mark a paper drum revolving uniformly. Thus 


the position of the train could be ascertained at any moment, | . nq pulls on a rod which applies the brakes. 


and this defined the law of retardation. To place before the 


coefficient of the tangent at any point in the curve of half 
ris viva is proportional to the augmentation in pressure on the 
shoes ; that is to say, to the action of the shoes on the wheels. In 
d(M 2°) 
de 


effect the angular coefficient has for its value or 


rdv _ de re dv dv 

de dt de at 
the times, v the speeds). ‘Thus when the curve is parallel 
to its abscisse, the motion is uniform as from A to B, Fig 


it 


equals = Y ({crepresents the spaces, ¢ 


Fig. 4. 
From B to C the pressure on the brake shoes augments, and when 
it has attained its maximum at C it remains constant till the train 
stops at D, The distance run from the point A, where the brake 
was applied to the point “, where the desired brake force was 
obtained, is precisely what the German engineers sought to ascer- 
tain, for the purpose of comparing different brakes. I have 
before said that they had so arranged matters that the final pres- 
sure on all the brake shoes should be the same. That ix to say, 
that for all the trains the right lines CD should be parallel. It 
is the form of the curve A BC which gives the characteristics of 
the brake. I have presented in Fig. 5 the results of some of the 
experiments. ‘The runs were made in fine weather. ‘The brakes 
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300 © Bb = 250 merecs 
were applied only to part of the train, the weight of that por- 
tion of the train fitted with brakes being 92 tons, and of the 
unbraked portion 36 tons, and this was the same for all the brakes 
tried. It is difficult te explain why the German engineers did 
not apply brakes to all the wheels. The lines ab, ac, ad serve 
to compare the rapidity of action of the vacuum, Heberlein, and 
Westinghouse brakes. They represent in this case a brake force of 
but 50 per cent. on the shoes. The line ae represents an experi- 
ment made with the Westinghouse brake when the force amounted 
to 113 per cent. of the weight of the braked vehicles. The speed! 
of the trains was in all cases 75 kilometres—46 miles 1062 yards 
per hour, The distance run with the vacuum brake, after appli- 
cation, was 251°5 yards; with the Heberlein brake, 240°6 yards ; 
with the Westinghouse brake, 196°8 yards, 

Conclusions.- centinie by giving my opinion as to which is 
the best system. If we determine not to have a self-acting brake, 
the vacuum brake appears to be the best, substituting for the 
india-rubber sack or hallows, the cylinder and diaphragm of Mr. 
Hardy, or a metallic cylinder and piston, because { hold that the 
india-rubber sack offers many objections. If we conclude to have 
a self-acting brake, then that of M. Wenger seems to be the best. 
It is difficult to understand the preference for self-acting brakes. 
It would be necessary to make a kind of statistical investigation 
of accidents before arriving at fixed conclusions on this point. 

Summary of Patents Concerning Continuous Brakes.—It is gene- 
rally believed that the continuous brake is an American inven- 
tion. This isnot correct. In this case, as in many others, the 
invention first saw the day in France, to be applied in another 
country. ‘The first idea of a continuons brake to be worked by « 
vacuum or by compressed air is due to two Frenchmen, MM. 
Verdat du Tremblay and Martin, civil engineers, of Rouen. 
They secured in 1860 a patent of which I shall give a resmné in a 
few lines. It will be seen that these engineers have described the 
srinciple of all vacuum or compressed air brakes. As this patent 
is public property—at least in France—nothing more can be 
patented than matters of detail. oa 

The Tremblay Brake.—The pneumatic brake of MM. Tremblay 
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and Martin is composed of (1) an air pymp put under the engine, 
and worked by an excentric on an axle; (2) of a metallic cup 
under each vehicle. ‘This cup is closed by a diaphragm of india- 
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| rubber or any other elastic material, supported by a metal disc. 


eye the results of these experiments, I have employed a mode of | 


representation designed by the German engineers. Take for 
abscissze the spaces traversed by the train in metres, and for ordi- 
nates half the ris rira of a train at each electrical contactin metrical 
tons. Let P be the weight of the train, without considering the 


wheels, and p the weight of the wheels. Let v be the speed of the | 
train. Thehalf ris rira of the train iscomposed of the half ris viva of | 


F P 
translation, or * » 
, le en : > . at a 
wheels, or 5. v? supposing all theirmass to be situated at their cir- 

=I 


, ” 
cumference. The half ris rira “total” of the train is cea 
20 
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It is the half vis viva which is represented by the ordi- 
nates. The object of the brakes is to destroy, or more 
properly to convert into heat, the whole or the greater 
part of this half vis viva. I shall now show that the angular 


c 


e plus the half ris viva of the revolving | 


When a vacuum is made in this cup, the membrane is drawn in 
It is easy to caleu- 
late the dimension of the cup when the requisite data are sup- 
plied. Figs. 6 and7 show the vacuum brake of M. Tremblay. 





A is the metal cup, B the diaphragm, C a cast iron box to 
protect the diaphragm, D brake rod, E suction pipe, F dise to 
support the diaphragm. (3) Of a pi utting all the cups in 
communication with the air pump. (4) Of two cocks ready to 
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the hand of the engine driver. he one for admitting air 
to the pump, the other for opening and closing the communication 
between the cup and the pump. The action will be readily 
understood. Its energy can be controlled at will by the engine 
driver. To make the brake work with compressed air, a cylinder 
- and piston take the place of each cup. On the 27th of December, 
1860, M. ‘Tremblay filed an addition to his specification, which 
runs thus :—** Among the means of making a vacuum which 
may with advantage replace the air pump, we see that which we 
have made the object of the present certificate of addition. It 
is based upon the induction (Ventrainement) produced by the 
ee of a current of steain of high pressure upon the molecules 
of air with which it is put in contact. The apparatus is very 
simple, and is shown in the accompanying drawing, Fig. & 
: We can obtain a vacuum 
of 45 centimetres—17 ‘7in. 
| - Jt —of mercury with this 
ae apparatus.” We have 
: ) here the essential portions 
fee e: of the patent in question, 
. “yh FIC.8 We see that this is a com- 
Wy) 





plete description of the 
ays vacuum brake with its 
ejector, and with the 
cylinder of Mr. Hardy, 
within a little. I may 
add that the coupling of 
the pipes, descri by 
the inventor, much re- 
sembles that used by 
Smith. It will be seen 
that this patent also 
describes the old West- 
inghouse brake. Thus 
the vacuum brake is 
tout a fait public pro- 
perty in France, e 
only thing that Mr. 
Smith can patent is the 
india-rubber sack. As for 
thecylinderof Mr. Hardy, 
it is almost identical with 
the cups of M. Trem- 
blay. The only differ- 
ence is the substitution 
of leather for india- 
rubber, but M. Trem- 
blay says in his patent that caoutchouc may be “replaced 
by any other elastic material,” The patents of which I shall 
now speak are en regle as regards the payment of fees, but they 
fem for the most part, rendered worthless by the forgotten Trem- 
lay patent. 

rc tag (ge dated 15th June, 1872. Not annulled by 

rembiay. 

Westinghouse.—Patents dated 138th March, 1872, 18th June, 
1873, and 22nd December, 1873. These patents are good, except 
that the Tremblay patent invalidates the old non-automatic 
patent. 

Smith.—Patented 19th September, 1874, 23rd November, 1874, 
and 8th September, 1875; invalidated by the ‘Tremviay patent, 
except as far as regards the india-rubber sack. 

Hardy.— Patented August, 1877, We have seen that this system 
is the reproduction, almost literally, of the Tremblay patent. It 
appears, therefore, to be annulled, It has not yet been attacked, 
and it is en vegle in France. 

Sanders. — Patented August, 1877. Not invalidated by 
Tremblay. , 

Wenger.—Having applied for a patent, M. Wenger found that 
the principle was public property. He withdrew his first claim 
and has only patented details, under the advice of the engineer-in- 
chief of the railway, in order to protect the interests of his com- 
pany should they decide to adopt the brake. 

Royalties to be paid by the Paris and Lyons Railway Company.— 
T have conan tn favour of one of the three following systems : 
—(1) Wenger's brake. M. Wenger is to be paid no royalties by 
the company. (2) Vacuum brake with a cylinder and n, 
instead of an india-rubber sack, is disposition was dev: 
M. Tremblay, and no royalties need be paid. @) Vacuum 
brake with cylinder and diaphragm of Mr. Hardy. his patent 
heing invalidated by Tremblay, can be applied without paying 
royalties, under the name of the Tremblay aged 


. Marie, 
L’Ingenieur Attache au Service du Matériel. 
Paris, 10th December, 1877, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible al the opinions of our 
correspondents, ' 





THE EDUCATION OF ENGINEERS, 


Sir,—In a recent impression I was glad to see the account 
of the course now being earried out at University College, 
Bristol, with respect to the training of young mechanical 
engineers, and quite concur in your remarks, Sir, on the subject, 
viz., that young men who, without adequate preparation in the 
principles of mechanical engineering, served an apprenticeshi 
to mechanical engineers, seldom or never snbéequentiy acquirec 
the theoretical training which it was desirable they should posseas ; 
while, on the other hand, it has become proverbial that a college 
unaided never yet turned out a useful mechanical engineer. 

But to learn that the Bristol University, in its attempt to 
combine [practice with theory, was conducting an experiment, 
or initiating that which has not hefore been attempted, this I was 
not quite prepared for. It is true the special manner in which 
the L nivesey propose to out the idea in detail is novel, 
viz., the pupil, or student I should say, passing the six winter 
months inside the walls of the college, Ab the summer half-year 
to be spent in the workshops; whereas, there can be no doubt, 
that, to be most beneficial, practice and theory should go hand in 
hand, and be imparted at one and the same time. 

To carry this out practically has been the problem, and one 
which, excepting in a very few instances, has ever been ed 
as being antagonistic to the interests of a pushing manufacturing 
concern, in ways too obvious to need explanation. The mechani- 
cal engineers throughout the country who are willing to give 
their pupils anything more than a practical acquaintance with 
their profession—this applies equally, and with as much force, to 
office as to workshop routine—can be easily counted on the fingers 
of one hand, or even less. 

I have, however, said above that there are a few exceptions, 
and one which I would like to point out to your readers, as 
although the establishment to which I refer has been training 
young mechanical engineers for upwards of thirty years past, 
and continues so to do, still, I believe, its existence is not 
spn A known. I refer to the Watling Works, Stoney Strat- 
ord, established in the “soa 1844 by the late Mr. Edward Hayes, 
an engineering works brought into existence chiefly with the 
view of training young mechanical eers both in the theory 
and practice of their profession, which have been imparted not 
only at the same time, but, as far as possible, under the per- 
sonal guidance of the heads of the concern, the pupils during 
the day going through the ordinary workshop course, and the 
evenings being devoted to mechanical drawing, mathematics, 
and natural philosophy. In addition to the advantages here 
chiefly aimed at and already mentioned, this plan is to be highly 
recommended, as it insures the evenings and leisure time of 
pupils being profitably spent, at an age when young men. should 





not have too many facilities or inducements to waste their oppor- 
tunities. 

That this plan, to judge by results in the case quoted, has been 
successful is wenn the doubt, as a great number of engineers now 
in all parts of the world, and holding positions of eminence in 
not a se instances, owe much of their success to the thorough 
training they received at the Watling Works, where theory and 
practice go hand in hand; and I trust the Bristol University, 
with the assistance of the engineering firms in that city—some 
of whom certainly have a high reputation for the specialities 
they now manufacture—may succeed equally as well in giving to 
the world ‘ mechani ineers” in the highest and widest 
meaning of the term, men who will be able to hold their own 
when the present generation have moved off the stage of time; 
for it is, alas, a well-known fact, though highly to be deplored, 
that even in these bad times there are more good positions to be 
filled than men capable of creditably occupying the same, 
although, apparently, the market seems to be overstocked with 
engineers so called, JouN Hayes, 

27, Leadenhall-street, July 27th. 





A SPIRAL FIRE ESCAPE, 

S1z,—Having suffered from fires in this country and America, 
and having assisted to o: ise a fire brigade, I am somewhat 
conversant with the subject of fires on shore and at sea. The 
foreman and twenty-six young women ata mill at Ayr in 1877, 
burnt to death, in view of many spectators helpless to save them, 
running screaming from window to window, and the flames raging 
up the stairs, caused me to make a model of an outside spira 
stair at a gable, in the hope that all factories should be obliged 
by the Government to adopt this inexpensive and permanent 
means of safety to workpeople, 








i was present when forty-eight people, men and women, were 
burnt to death in a theatre at Quebec fen a door opening inwards 
at the foot of the stairs, and while the sufferers were jammed on 
each other, I saved one of theaudience, a woman, by a ladder on 
the outside; some escaped under the stage. The spiral iron stair 
will have an iron upright, be well bolted into the wall of the 
factory, have a door Opening on to each landing, and iron shutters 
or doors opening outwards, and closing of themselves to prevent 
a draught. Each’ new hand should be shown the use of the escape; 
i insur , and lives probably saved. 


thus confidence will be 
AMES KE. ALEXANDER, C.B., F.R.S.E. 
Westerton, Bridge of Allan, N.B., July, 1878, 
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PAY AND POSITION OF DRAUGHTSMEN. 

Srr,—I wish to inquire of some of those correspondents who 
have favoured us with their views on this subject, what they 
expected to gain’ The attempt to better their condition does not 
speak very loudly in favour of their engineering qualifications, 
and is simply advertising their want of wisdom. If their pitiable 
a has any effect at all, it would probably suggest to the 
minds of cuigho yers that they are paying too much money for 
their own draughtsmen when such distinguished engineers can be 
had for so little. I would suggest to these correspondents that 
common sense goes a& at way to constitute an engineering 
draughtsman, and an absence of it probably brings forth these 
appeals. Draughtsmen up to a certain standard are, doubtless, 
plentiful at all times, but beyond, they are not so numerous as 
some people suppose; those really competent to fill higher 
positions seldom have to wait long for an opportunity. There 
are mafiy who will not makea move until they are kicked out, and 
continue%o grumble and to wender at the obtuseness of the tirm 
in not discharging the ‘‘ chief” and putting them in his place. 

ing the last four years I have known four or five draughtsmen 
from one firm alone who have secu appointments from £200 
to £300 a year. I have frequently known employers to advertise, 
and, notwithstanding an abundance of replies, not one was con- 
sidered eligible for even an interview. Some one mentioned 
clerks and draughtsmen with reference to advertisements. My 
experience is that if a clerk be advertised for probably 90 per 
cent. of the applicants could fill the appointment; but if a 
draughtsman, on the contrary, probably 90 per cent. could not 
fill the appointment if it was worth anything. Draughtsmen 
generally expect too much as juniors ; until they reach the middle 
age of life they cannot expect to be entrusted with important 
appointments ; their prospects were never so good as now, as all 
appointments must come through the drawing-office, as the 
scientific education required to fill these positions excludes all 
those working men who formerly held these —— and who were 
selected pencgnty for their sobriety and intelligence; but a 
thoroughly practical experience is more than ever required, 
which causes an apprenticeship to be a very long one. 

ese remarks, of course, do not apply to gentlemen 
apprentices, whose expectations are naturally greater after so 
great an outlay and sacrifice. /ERAX. 

Lambeth, July 10th. 





LOCKING NUTS. 

Srr,—Will you allow me to say, in reply to the letter of “A 
Student,” in yours of the 12th ult., raising a question as to the 
originality of my locking plate, that, not having seen Mr. Burgh’s 
book on screw propulsion, I was not aware that I had been 
anticipated in my invention? I have no opportunity of examining 
the book in question, but if ‘‘ A Student” will be kind enough to 
supply me with a rough tracing and short description of Messrs. 
Penn’s plan, I shall willingly acknowledge the identity of the 
two inventions if they are identical, or point out the difference 
between them if any exist. JAMES FINNEY. 

Braintree, Essex, July 31st. 





DARK PLANET AND BRIGHT SUN, AS SEEN BY THE EYE. 

Srr,—As all the observers of the late transit of the planet's 
black disc across the sun’s illuminated surface observed a more 
or less bright ring of light round it, and as this appearance would 
seem, at the last meeting of the Astronomical Society, to have 
puzzled those somewhat who observed it, will you allow me to say 
that I think the explanation of it is all but obvious, if the size or 





linear dimensions of the sun behind the planet is taken into 
account ; and also, at the same time, the size of the eye pupil of 
the observer. If I am right in the attempted explanations | have 
already offered in THE ENGINEER, of the causes of the uncertain 
and confused meeting of the sun and planet in a transit, then it 
must follow necessarily that this uncertain and bright ring, as 
seen round the planet, would disappear if looked at through a 
very small needle point hole in a thin plate, thus narrowing the 
eye pupil of the observer, In the next coming transit of Mercury 
perhaps some observer will try this simple experiment, both with 
and without a telescope. C, B. ALLEN 
Strand, July, 1878, 








TENDERS. 


CANAL STREET BRIDGE, WOLVERHAMPTON. 


THE contract for this bridge, illustrated in our last impression, 
has been let by the Public Works Committee, subject to the 
approval of the council at its meeting on Monday next. The 
Giang is a list of the tenders received :— 

R. Mason and Sons, Oldbury, near Birmingham .. 
P. Horsman and Co., Wolverhampton... iS 
Dawson and Bradney, Wolverhampton (accepted) 
Engineer's estimate... .. .. .- oo os oe ee 














THE HIGHWAYS BILL, 1878. 

Tue following is that part of the Highways Bill which 
relates to the regulation ot the working of road locomotives, 
and to which reference is made in another column. ; 

25.—Section three of the Locomotive Act, 1861, and 
section five of the Locomotive Act, 1865 (24 & 25 Vict. c. 70, 
28 & 29 Vict. c. 83.) are hereby repealed, so far as relates to 
England, and in lieu thereof be it enacted that it shall not 
be lawful to use on any turnpike road or highway a locomo- 
tive constructed otherwise than in accordance with the 
following provisions ;—that is to say—(1) A locomotive not 
drawing any carrjage, and not exceeding in weight three tons, 
shall have the,tires of the wheels thereof not less than three 
inches in width, with an additional inch for every ton or 
fraction“Of a ton above the first three tons ; and (2) A locomo- 
tive drawing any wagon or carriage shall have the tires of 
the driving wheels thereof not less than 2in. in width for every 
ton in weight of the locomotive ; and (3) A locomotive shall 
not exceed 9ft. in width or fourteen tons in weight, except as 
hereinafter provided; (4) The driving wheels of a locomotive 
shall be cylindrical and smooth-soled, or shod with diagonal 
cross-bars of not less than 3in. in width nor more than jin. 
in thickness, extending the full breadth of the tire, and the 
space intervening between each cross-bar shall not exceed 3in. ; 
(5) The exact and true weight of a locomotive, including 
necessary water and coals, shall be legibly written in letters 
of not less than lin. in length, and affixed to some conspicuous 
part.of the locomotive. The owner of any locomotive used 
contrary to the foregoing provisions shall for every such offence 
be liable to a fine not exceeding £5 ; provided that the mayor, 
aldermen, and commons in the city of London, and the Metro- 
politan Board of Works in the metropolis exclusive of the 
city of London, and the council of any borough which has a 
separate court of quarter sessions, and the county authority 
of any county may, on the application of the owner of any 
locomotive exceeding 9ft. in width, or fourteen tons in weight, 
authorise such locomotive to be used on any turnpike road or 
highway within the areas respectively above mentioned, or 
part of any such road or highway, under such conditions—ii 
any—as to them may appear desirable. 

26.—The paragraph numbered ‘‘secondly ” of section three 
of the Locomotive Act, 1865, is hereby repealed, so far as 
relates to England, and in lieu thereof the following paragraph 
is hereby substituted; namely, ‘‘Secondly, one of such per- 
sons, while the locomotive is in motion, shall accompany the 
locomotive on foot, and shall, in case of need, assist horses, 
and carriages drawn by horses, passing the same.” 

27.—Section eight of the Locomotive Act, 1861, is hereby 
repealed, so far as relates to England, and in lieu thereof be 
it enacted that every locomotive used on any turnpike road or 
highway shall be constructed on the principle of consuming 
its own smoke ; and any person using any locomotive not so 
constructed shall be liable to a fine not exceeding £5 for every 
day during which such locomotive is used on any such turn- 
pike road or highway. 

28.—Section eight of the Locomotive Act, 1865, is hereby 
repealed, so far as relates to England, and in lieu thereof be 
it enacted, that the mayor, aldermen and commons in the 
city of London, and the Metropolitan Board of Works in the 
metropolis exclusive of the city of London, and the council of 
any borough which has a separate court of quarter sessions, 
and the county authority of any county, may make byelaws 
as to the hours during which locomotives are not to pass over 
the turnpike roads or highways situate within the areas 
respectively above-mentioned, the hours being in all cases 
consecutive hours, and no more than eight out of the twenty- 
four, and for regulating the use of locomotives upon any high- 
way, or preventing or regulating such use upon every bridge 
where such authority is satistied that such use would be 
attended with damage to the public from the narrowness, 
inclination, or imperfect construction of such highway or bridge 
respectively ; and any person in charge of a locomotive acting 
contrary to such byelaws shall be liable to a fine not exceed- 
ing £5. 

29.—A county authority may from time to time make, alter 
and repeal byelaws for granting annual licences to locomotives 
used withing their county, and the fee—not exceeding £10— 
to be paid in respect of each licence; and the owner of any 
locomotive for which a licence is required under any byelaw 
so made who uses or permits the same to be used in contra- 
vention of any such byelaw shall be liable to a fine not exceed- 
ing 40s. for every day on which the same is so used. All fees 
received under this section shall be carried to and applied as 

rt of the county rate. This section shall not apply to any 
lcamnbisi used solely for agricultural purposes. 

30.—This part of this Act shall remain in force so long only 
as the Locomotive Act, 1865, continues in force. 








TriaL oF SHear Brnpers.—The trial of the self-binders in 
connection with the Royal Agricultural Society of England will 
begin at 9 a.m. on Monday, the 5th of August, at the Home 
Farm, Abbots Leigh, near Bristol. 

Expiosion ON Boarp A STEAMER.—By the explosion of a 
superheater on board Messrs. Lamport and Holt’s steamship 
Humboldt, four lives have been lost at Liverpool. The accident 
was caused by the collapse of an internal much corroded tube. 

Aw Inpustriat Exursition.—A miscellaneous display of vas 
cooking apparatus and general hardware products has been opened 
this week in Wolverhampton, but it is hardly yet in full working 
order. ‘here are a few teatures of it to which attention may be 
briefly drawn, but this can best be done in connection with the 
awarding of the prize medals, which has not yet taken place. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermerver, Bookseller, 

NEW YORK.—Tue Witimer and Rooers News Company, 
81, Beekman-street. 
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*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken o 
anonymous communications. 


A. B.- Any one can write C.E, after his name without incurring ang pains or 
penalties whatever, 

Constant Reaper.—You had better write to the name and address given in 
the paragraph to which you allude. 

Kew (Shale Oil }— Write to the makers mentioned in the article to which you 
allude, and for the oil to Messrs. Young's Mineral Oil Company, Glasgow. 
X. Y. Z.—Any river-side man will anawer your question. Almost the 
smallest anchor that you can buy and a stout dog chain will hold such a 

cvast. 

Coatina WATER Pipes,—We must refer our correspondent “ Ironfounder,” 
and several others, to the correspondence column in our impression of 
24th May, 1878, for information on this subject. 

Srupent.—Admiral Popoff, of the Russian navy, has proposed the wre of air 
bags for raising sunken ships, and such a bag was used with the Eurydice. 
If you can refer to the “* Transactions” of the Institution of Naval Architects 
you will And further information, 

J.J. F.—No single book will teach you how to be an engineer. For the 
speevfic information referred to in your letter you cannot do better than read 

r. Matheson's books, “ Aid to Engineering Enterprise Abroad,” and 
“Structures in Iron,” published by Messrs, Spon, Charing Cross, The 
address of the Seeretary of the Institution of Civil Bagineeis is 25, Great 
George-atreet, Weatminater. 

CANAL-STREET Bripce, WOLVERHAMPTON, —A slight error will be found in 
the engraving of this bridge which we published last week, The main girder 
“A™ hinges ave shown Vit. Qin, deep; they tre really lin deep. The 
hinges at the crown of the main girder “ B” under the kerb ave lft. 2in, 
deep. 





FURNACE FRONTS. 
(To the Editor of The Bagineer.) 


Sirx,—Can any reader tell us who makes Annan’s patent furnace fronts 
and bars? A. AND Co, 
Newark-on-Trent, July 31st. 





COPPER FURNACES, 
(To the Bditor of The Engineer.) 


Sir,—Will any of your readers kindly advise me as to the best form of 
air furnace for the quick fusion of copper, say three tons at a time ? 
Brixton July ist. Founper. 





PAINT FOR WATER TANKS. 
(To the Editor of The Bngineer.) 

Sir,—Can any of your numerous correspondents kindly tell me the 
best kind of paint, or if preferable, any kind of composition, for the 
interior of a water tank holding 42,000 gallons, supplying a town with 
water from an artesian well ? G. H. H. 

Halstead, Essex, July 80th. $ 





SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double nunber) .. £0 14s. 6d. 
Yearly (including two double numbers)... £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue ENGINKeR is registered for transmission abroad. 

Cloth Cases for binding Turk Enainter Volume, price 2s. 6d. each. 

The following Volumes of Tuk Evxainner can be had, price 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, untii further notice, bf 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub™ 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 
rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, , Japan, > Hn 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turke y 
United States, West Coast of Africa, West Indies, China vid South: 
ampton, £1 16s, 


Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Fran 
and Algeria, Greece, Ionian Islands, Norway, Panama, ce ag 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India, 


vid Brindisi, £2 0s, 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shiiling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERE: 

Stx o'clock on TauRSDAY EVENING IN EACH Went, esi Be 

*.* Letters relating to Advertisements and the Publishing Department of the 
=, are to be addressed to the Publisher, Mr. George Leopold Riche; all 
ol letters to be addressed to the Editor of Tuk ENGINEER, 163. Strand. 
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DEATH. 
On the 4th June, at St. Kilda’s, Victoria, Australia, Martin Linpsay, 


eldest son of the late Samuel Tate Freeman, C.E., in his twenty-sixth 
year. 
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STEAM ON COMMON ROADS AND THE HIGHWAYS BILL. 


Tue new Highways Bill prepared by Mr. Sclater- 
Booth and Mr. Salt, and amended in ‘ensncittae, and on 
recommitment, has passed its third reading. Part IT. of 
this bill relates to road locomotives and to the Road 
Locomotive Acts of 1861 and 1865. In respect of 
this part, this bill, which promises soon to become 
law, cannot be looked upon as much other than 
a makeshift to add to the already long string of 
those which, while nominally permitting the use of 
road locomotives, makes that use almost impracticable 
without violating some restriction or another. The 
restrictions of the old law, as it stood previous to 1861, 
made it necessary to introduce slight repeals and make- 
shift amendments in that year. These modifications were 
pf 80 jittle value that they lasted byt four years, and 





public dissatisfaction had to be allayed by poing through 
the form of doing something in the way of amendments 
in 1865. It was soon found, however, that while pre- 
tending to ameliorate the conditions under which agricul- 
tural locomotives could be worked, the Act of that year 
placed such power in the hands of local authorities that 
they were enabled to impose almost prohibitory restric- 
tions as working regulations. This caused the appoint- 
ment of a select committee to inquire into the effect of 
the use of locomotive engines on common roads in the 
spring of 1873. The committee, consisting of fourteen 
gentlemen well qualified to conduct the inquiry, examined 
a large number of witnesses and made its report in July 
of the same year. As was to be expected from a number of 
gentlemen whe had made themselves thoroughly acquainted 
with the matter under consideration, this report embodied 
a number of recommendations favourable to the employ- 
ment of steam on common roads, and to the removal of 
the inconsistencies of the law as it then stood, as well as 
the repeal or modification of the clauses which placed 
undefined powers in the hands of local authorities, who 
frequently used it in a capricious and vexatious manner. 
Fair and judicious, however, as were these recommenda- 
tions, they were never acted upon, and now, after a delay 
of five years, obstructive interests are sufficiently power- 
ful to prevent their adoption. Thankful, however, for 
small mercies, the representatives of the great industries, 
to which steam on common roads is almost as valuable as 
it is on those of iron, are glad of the small concessions 
which the Highways Bill now makes in their favour. It 
seems that the ground of opposition must be cleared inch 
by inch; but it is, to say the least, discreditable that after 
half a century of lessons showing how inevitable is 
the general introduction of steam machinery for. all 
purposes of transport, the opposition should be 
even more silly than that which met the intro- 
duction of railways. It is much less reasonable, 
because those who opposed the railways had not the 
information which the thal a century of experience has 
ore the legislators of 1878. Many of these would, no 

oubt, find ground for amusement in the reasons given 
by Chinese officials for objecting to and removing the 
Woosung railway, but their own arguments are hardly 
less cogent. 

As will be seen from that part of the new bill which 
deals with the Locomotive Acts of 1861 and 1865, and 
which we print elsewhere, considerable improvement is 
made in the clauses regulating the width and construc- 
tion of the driving-wheel tires. The minimum width 
for the tires of steam carriage wheels is 3in., with 
an addition of lin. for every ton weight above 
three tons. The regulation as to the width of 
traction engines is very simple, and though 2in. for 
every ton weight is not too great a width for trac- 
tion and ploughing engines generally, a wheel of 2ft. 
in width for a 12-ton engine will involve considerable 
difficulties in construction if it is to be made to with- 
stand for any length of time the strains which arise from 
running over highly-rounded roads, or over any roads 
on which the wheel runs on one edge. At present, how- 
ever, there are not many engines of this weight in use. 
In any case, however, the minimum widths proposed by 
the committee of 1873 were preferable, and would have 
given makers of road locomotives much more freedom for 
constructing the wheels according to the dictates of expe- 
rience and the requirements of the districts through 
which engines might be made to run. The permission 
to use diagonal cross bars is a great gain; but it is not at 
all clear that there is any special virtue in the diagonal 
bars which could not be had with other forms of shoeing 
giving the same area of contact at any instant, especially 
as these bars are to be allowed to be placed 3in. apart. 
The angle at which these cross bars are to be fixed is 
optional, so that any departure from parallelism with the 
axis will satisfy the condition. It would thus evidently 
have left greater scope for improvement, and at the same 
time have secured greater freedom from wear of the roads, 
if it had been stipulated that within a given length of 
circumference, say 18in., there should be a minimum area 
of bearing surface on the top of the cross bars of what- 
ever form. Few will object to the clause relating to the 
attendant on foot while the engine is in motion, for 
every one will be glad to get rid of the absurd regulation 
that a man should precede the engine by sixty yards with 
a red flag. The uselessness of this rule has been illus- 
trated in many ways. The man was supposed to give 
warning of the approach of the engine, but as soon as he 

roceeded to help timid horses and timid or incapable 

orsemen past the engine, he was at some other distance 
than sixty yards ahead of the engine, and was liable to 
besummoned. One hand was, moreover, occupied with 
the flag, which often frightened the horses more than the 
engine did. Again, with this red flagman so far ahead 
of the engine, no one could attract his attention if 
approaching the engine from the rear. It is, there- 
fore, well that the flags should be abandoned, and 
that no particular position should be assigned to the foot 
walking attendant. These engines, however, often go 
miles without meeting any horses, and there seems no 
reason against the allowing the man to ride on the 
engine, provided that his seat is so placed that he can 
instantly descend and has uninterrupted view both in 
front and rear. We now come to a clause which cannot 
be read by any one without surprise. “ Every engine is 
to be constructed on the principle of consuming its own 
smoke.” Why? The select committee of 1873 recom- 
mended the relaxation of this regulation in respect of 
heavy engines, 7.e., engines other than steam carriages ; 
yet in 1878 it is to be made compulsory that 
engines almost always working in the country shall be 
fitted for burning their own smoke. This, if it is 
intended that the engine shall be worked as well as 
constructed on the principle of burning its own smoke, 
1s @ most vexatious clause ; it is absolutely unnecessary 
and causes a vast deal of inconvenience, it is neces- 
sary to stop agricultural locomotives from smoking, 
why not make de cottagers and country 








blacksmiths consume their own smoke? On the other 
hand, if it is not intended to enforce the consumption 
of smoke, but simply to encumber the engines with 
additional parts, in order that they shall be “ constructed 
on the principle of consuming their own smoke,” why 
insert the clause at all? Why issue an order intended to 
be a dead letter. As the clause stands it means nothing, 
as far as engine-makers are concerned, for every engine 
now made will burn.its own smoke if very good coal is 
used and very great care taken in stoking, They are all 
“constructed on the principle of burning their own 
smoke,” so far as that is understood. In many districts 
nothing but very dirty, smoky coal can be procured, but 
even with this the periods of emission of smoke are 
short with careful drivers, and never long enough to be 
of the slightest nuisance to any one. It may be said 
that the clause in question does not view it as a nuisance, 
but if this be so, why the stipulation for the particular 
construction? For this .clause might be substituted 
another making it incumbent on all road locomotive 
owners and drivers to adopt the best known means 
and to exercise due and proper care in preventing the 
emission of smoke. Such a clause would have been 
indefinite, but it would give the power of exercising 4 
check on really careless stoking, and would not have the 
useless character of the clause in the new bill. 

Local authorities are still to have power to regulate, 
within certain, limits the hours when road locomotives 
shall not work. These hours are, however, to be con- 
secutive, and not more than eight out of the twenty-four. 
Local magistrates will thus still be free to cause a great 
deal of unnecessary inconvenience by acting without 
reference to those of the next district. Those of one county 
board will think that the engines they dislike so much must 
be kept idle during the mid-day, and others that mid- 
night ieee are those in which high roads should be free 
from engines. Thus the effect of placing this power in 
the hands of local authorities will still be, among other 
things, that in districts adjoining or on the same roads 
the engines may be practically stopped. The regulations 
as to the hours during which engines may not work, 
should either be abandoned altogether, or it should be a 
general rule that the eight hours of rest should be those 
between, say, 9 p.m. and 5 a.m. in summer, and between 
7 p.m. and 3 a.m. in winter. These hours are recom- 
mended because it is at night, when for many reasons it 
is least desirable to meet an engine. Horses are more 
easily frightened, assistance is not_so readily at hand, 
and ditches are not so easily seen. In reality limitations 
of the hours of working are not at all necessary, for 
owners of engines will not risk the dangers of working’ 
much at night, and these are the only hours when restric- 
tion is at all necessary, even in towns. 

Local authorities are also to have power to regulate or 
prevent the use of road locomotives on highwaysand bridges, 
where such use would be attended with damage to the 
public from the narrowness of inclination or imperfect 
construction, and any one acting contrary to the bye-laws 
these authorities may make will be liable to a fine not 
exceeding five pounds. Nothing is here said of making 
bridges strong enough for modern requirements, but, on 
the other hand, nothing is said as to the assessment and 
nayment of damages in case an engine goes through a 
bridge. The anomaly that if a thirty-ton load drawn 
by horses breaks through a bridge, no costs are incurred, 
while an engine drawing eight tons, and doing the same 
damage, incurs all costs, will thus, it appears, be removed. 
It certainly is time that all existing highway bridges were 
made to carry at least ten or twelve tons, and any bridge 
unable to carry twenty tons should have notices to that 
effect on eitherapproach, saying what weight it is supposed 
to be capable of carrying; and the public or any engine 
owners should be enabled, at their own cost, to have any 
such bridge tested by a competent engineer. It will be 
seen that bye-laws may also be made by local authori- 
ties for granting annual licences, under which engines 
may alone be used under penalty. These licences are not 
to be necessary for engines used solely for agricultural 
purposes. 


DESIGN IN STEAM MACHINERY, 


Atmost the first thing which an engineer does 
when he-sees a new steam engine is express an 
opinion concerning the merits and demerits of its 
design. Into questions concerning its workmanship or 
its material he may subsequently enter. These points 
require a little investigation; but it is assumed that the 
good and bad qualities of the shapes which the maker 
has given to the various parts of the engine can be 
discovered almost in a moment. It is, perhaps, not too 
much to suppose that those who pronounce opinions so 

uickly are not very careful in their own practice; and 
that they in their own turn decide on the shapes and 
proportions of the engines which they may build without 
much reflection or thought. Now, although it is quite 
true that some men possess the power of estimating 
any form or detail of a machine at its proper value 
almost at a glance, the great mass of men do not possess 
it; and we venture to think that something may be 
gained if we can induce young men _ especially 
to refrain from jumping at conclusions concerning 
engines, which conclusions may really be quite 
erroneous. Hasty criticism of the kind to which we 
refer has two great defects. In the first place, it is 
based on no thorough or complete knowledge of the 
engine criticised ; and, secondly, it is based on no know- 
ledge at all of the conditions under which the design has 
been prepared. Before saying that any design is bad or 
good, very definite meanings ought to be attached to the 
words. For the moment we shall entirely disregard the 
qualities of an engine as concerns its consumption of 
fuel, and to simplify matters a little we shall leave on 
one side locomotives and marine engines, and deal with 
ordinary stationary engines only. Now let any one who 
reads this article ask himself what constitutes the 
difference betweena good and a bad stationary engine, and 
when he has answered his question satisfactorily, he wil] 
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be in a position to criticise the work of others, not before. 
If he will subsequently compare notes with any com- 
petent friend, it is possible that he may discover that 
his ideas of what is right and wrong and those of others 
do not coincide. Indeed, the ideas held by only too 
many engineers as to what is good and what is bad in 
engine design are excessively vague; and this only 
because they have never devoted the serious thought to 
the subject which it really deserves. 

In order to settle what is and what is not a good 
engine, we may regard matters from two points of view; 
namely, that of the maker and that of the user. For all 
practical purposes, that design will be best for the maker 
which admits of being carried out at the smallest cost ; 
but in the present day manual labour is more expensive 
than any other ; therefore, if an engine is to be cheap 
it must admit of being made as much as possible by 
machinery. Let us suppose that an engineer turns out 
200 horizontal engines, of 10-horse power each, every half 
year. Now, if he can so contrive matters that the bed- 
plates of these engines can be moulded by machinery, he 
will gain very important advantages. Not only will the 
finished castings be cheaperthan would be the case if they 
were hand moulded, but all the work of fitting and erect- 
ing will be simplified, because all bed-plates will be alike, 
and an advantage will thus be gained, which engineers 
ought not to be slow to appreciate. It may so happen, 
however, that the only bed-plate which can be produced 
by machinery is not pretty to look at, while the metal 
in it is not disposed to the best advantage. Are we to 
condemn the design in consequence? We say, certainly 
not; nor should any design be condemned until all the 
circumstances under which it is produced are known. 
From the thaker’s point of view the design is very good 
indeed. Can it be bad in the user’s eyes? We think 
not necessarily. The duty te be performed by the 
bed-plate of a 10-horse engine is very simple and 
straightforward. It will not wear out, and the only way 
in which it can fail is by direct fracture. But such bed- 
plates seldom or never break; and the difference between 
one design which may be called good, and another design 
which may be called bad, is as a rule in this respect 
simply nothing. Before, therefore, we condemn or praise 
a bed-plate, for example, we ought to have some good 
grounds either for praise or blame. We may say that it 
is ugly; but that is very much, as matters stand, a ques- 
tion of taste, and one purchaser will see nothing but 
deformity where another finds only beauties. Still, the 
presence or absence of graceful curves and lines are not 
sufficient grounds on which to say that an engine bed-plate 
is well designed or the reverse, even from the user’s point 
of view ; while from the maker's the machine-moulded 
bed must be the best, no matter, within reasonable limits, 
what its form. It may here be urged that it is 
easy to see almost at a glance whether the materials 
of which an engine is made are well disposed 
to resist strains. This is not quite true; but 
even if it were, it does not follow that that is the best 
design in which the metal is disposed to the best 
advantage. If, for example, the thickening of the metal 
in one place and its reduction in another entailed diffi- 
culties in moulding or casting, it would be better to put 
in a little more metal and sacrifice mechanical propriety. 
A case in point suggests itself. Several bed-plates were 
required for some machinery which had nothing, it is 
true, to do with steam power—but this does not affect the 
question. These plates were carefully designed, thick in 
some places, thin in others, the metal being beautifully 
distributed to take the strains to the most advantage. 
Not one of these bed-plates could be cast without warping 
and twisting, owing to causes which will be easily under- 
stood, and so, at last, the patterns had to be altered, and 
the design, in a way, spoiled. The skill of the engineer 
is shown not in doing what is right, in one sense, but in 
doing that which is the best in all senses within the 
limiting conditions ; and in estimating the value of any 
design this fact should never for a moment be forgotten. 

Nothing is more common than to hear an engine con- 
demned in the most unreasoning terms because it does not 
happen to accord in all respects with the tastes or pre- 
judices of the critic. How often are these criticisms borne 


out? Let us take for example the beam engine. Very 
few engineers build beam engines now-a-days. When 


they say that such engines are too expensive, they give 
an excellent and legitimate reason for not building 
them ; but when they go on to add that they are not so 
good as horizontal engines, we may ask, without express- 
Ing any opinion, on what grounds they make the state- 
ment! If we had anything to do with the question of 
economy of fuel, which just now we are not considering 
at all, we might say that beam engines can be made to 
burn as little coal per horse-power as any other 
form of steam machinery. Do beam engines break 
down, or wear out more quickly than horizontal 
engines? There are numbers of beam engines all over 
the kingdom, which have worked more or less night and 
day for fifty years, and which are working still, and 
working well. There is still a 20-horse power beam engine 
working, when we indicated it a few years ago, to about 
39-horse power, which was put up at Messrs. Frost’s rope 
works by Boulton and Watt, in 1819. The side lever 
engines which drive the City Flour Mills once hauled 
trains with a rope on the Blackwall Railway. At Soho 
there was a beam engine some time since, which was 
constantly at work for over forty years. At the Sun 
Foundry, Leeds, there is a beam engine still running, so 
old that its history has been all but forgotten. Where, 
we may ask, can anything like these examples, a few out 
of hundreds, be shown in favour of horizontal engines ? 
There are only two grounds on which a desi 

should be condemned ; first, that the parts or the 
whole of the machine may fail to do that which they are 
intended to do, either almost immediately, or at some 
not very distant time; and secondly, because the engine 
costs more money than it should cost. There is a third 


reason for condemning or praising an engine, namely, its 
beauty or ugliness; but into this question we shall 


not 





enter. Now, if it appears that slide blocks are too short, 
guide bars too narrow, journals not long enough, or frames 
too thin, we have a right to express our condemnation ; 
but have we a right to say as the result of a hasty glance 
that these defects exist? We once heard an engine, 
which was exhibited, severely condemned, because of the 
excessive lightness of certain details. But it turned out 
on examination that these were made of steel instead of 
iron, and the condemnation was unfair. Criticism 
is the very salt of the earth, but unless it is judi- 
cious it is worse than worthless; and it is impossible 
that it can be judicious unless, as we have said, it 
is based on an intelligent perception of the causes which 
have produced the design criticised. We may conclude 
by oie that as a rule there is little or nothing to 
choose between the engines of any half-dozen good 
builders, no matter how diverse the designs of their 
engines may be. Nay more, we find that from time to time 
changes are introduced into the practice of various firms, 
and that they build no more the engines they built once. 
Can it be assumed that the change always represents any 
real improvement in the sense that the new type of 
engine will use less oil or cost less for repairs than the 
old one? This, after all, is—leaving fuel out of the ques- 
tion—the true test of excellence ; and that engine is best, 
no matter what its design, which is most often ready to 
perform its duties, least clamorous in its demands for 
repairs, least thirsty for oil, and cheapest to buy. Such 
engines will give satisfaction to the purchaser ; and if the 
maker can turn them out cheaply by sacrificing some 
theoretical excellences, he may still set critics at defiance, 
make a fortune, and please his customers. 





PRICES OF IRON, 

Ir is not wholly satisfactory in illustration of the condition 
of trade, that at a time when certain authorities would have 
us believe that prices had reached their lowest, and that of 
necessity they must now begin to rise, certain brands of York- 
shire and Staffordshire iron are cheaper than ever. With the 
opening of August, the quotations of the Low Moor Iron 
Company will be brought down £2 and £1 respectively. In 
their circular dated July 30th, the firm say :—‘*‘ We beg to 
announce that we have made a reduction of £2 per ton in our 
price for boiler plates, angle iron, tires, and axles, and of £1 
per ton in that of bar iron.” This leaves their boiler plates 
up to 2) ewt. at £22 per ton, and their bar iron up to 3} cwt., 
at £19 per ton. Their other revised prices are in proportion. 
On the same date Messrs. T. W. and J. Walker, merchants of 
Wolverhampton and London, announce a drop in galvanised 
iron of 15s. per ton. The Low Moor Company and other two 
firms of the same order in the same port of York- 
shire have lately been run rather hard by a somewhat 
younger firm. Whether it is to this that we have to 
attribute the drop it is not for us to say. Engineers will 
gladly accept the reduction. The Low Moor boiler plate iron 
has long had a splendid run, and the quality is such as merits 
the favour which it has enjoyed. There is a certainty about 
it which gives a feeling of much security to engineers when 
they are specifying for a certain class of boiler work. The 
selling prices for those sheets whose cost makes up the prin- 
cipal value of what is commercially known as galvanised iron, 
have for some time past been steadily receding, until to-day 
there is in the Staffordshire district a greater proportionate 
variation between the maximum and minimum prices of sheets 
than there is between the maximum and minimum prices of 
bars. Most of the galvanisers have, in their private negotia- 
tions, given their customers the advantage of these weaker 
rates. The action taken by Messrs. Walker may now be 
fairly expected to lead to declared reductions in the open 
quotations of other sellers likewise. The statements of our 
trade correspondents in the different districts would not lead 
to the inference that the reductions by the two firms we 
mention are likely to herald a drop in iron allround, Certain 
of them report firmness in quotations, and all speak of 
numerous inquiries being received at the works for considerable 
lots ; and there are those who speak of large aggregate orders 
being held by exporting merchants. Such indications are 
ruse those which usually accompany a period of general 
decline. Nevertheless the times are exceptional, and excep- 
tional issues may follow. 


RAILWAYS IN CEYLON, 

In several previous articles we have alluded to the delays 
which have occurred in the commencement of the construc- 
tion of an extension of the Ceylon railways which is deemed 
by the colonists to be of vital importance to their interests. 
The surveys have been in hand for some years past for carry- 
ing on the present line from Colombo to Nawalapitya to 
Huputalé, the centre of a most important coffee producing 
district. Mr. McNair, under whose supervision the first 
detailed surveys were commenced, reported that it would be 
im 
full gauge railway through the difficult country to be passed, 
and he consequently recommended a narrow gauge line. Mr. 
Gregory, the consulting engineer, was, however,‘ warmly 
opposed to any break of gauge in the island systems, and 
fresh surveys were accordingly undertaken by Mr. Mosse, the 
Director-General of Railways in the colony. These are not 
yet complete for the entire length of line contemplated. In 
the meanwhile the needs of the coffee planters for improved 
means of transport have grown so urgent, that the Secretary 
of State for the Colonies was petitioned to allow of a first 
section, as far as the Nanuoyn, about twenty-six miles, 
being commenced, without waiting for the full distance 
surveys. To this that official objected, on the ground that 
the guarantee given by the planters to meet the cost of the 
line made it incumbent upon him to carry out the full exten- 
sion, and this responsibility he could not undertake until, 
having all the plans before him, it could be decided if 
the whole work was feasible. To meet this objection 
the planters interested arranged a fresh guarantee, which 
removed the prohibiting condition which prevented the 
Secretary of State giving his sanction to the commencement 
of the work, and we now learn that authority has been 
sent to the governor of Ceylon, Sir James Longden, to take 
all necessary steps for putting the first section of the 
line in hand. Sir James Longden recently cut the first sod of 
the line from Kandy towards Matale, which is the beginning, 
the colonists’ hope, of a railway which will ultimately connect 
their island with the mainland of India vid Adams’ Bridge, 
and, in his speech at the luncheon given by the contractor on 
that occasion, his excellency referred to the almost immediate 
commencement of the mountain line. Sir James has been 


ible, even at a prohibitory cost, to make a first-class | 





but a short time in Ceylon, but he did not require a long 
residence to become alive to the heavy losses entailed on the 
coffee industry by the present deficient means of transport, 
which prevent the free carriage of the manures required for 
the estates, that are suffering greatly from leat dlisease, 
presumed to be consequent upon depreciation of the soil. It 
is to their governor's energetic advocacy of their requirements 
that the Ceylonese owe this step in advance of their future 
railway system. We also hear that an extension of the sea- 
side railway from Columbo towards Kalutara is to be at once 
undertaken from revenue funds. For the larger work to 
Nanuoyn a loan will have to be raised, and the good financial 
condition of the island will doubtless insure this being taken 
up on very favourable terms, 


IS TRADE REVIVING? 

In the iron and steel districts there are perceptible signs of 
improvement. Trade reports from pols in most 
quarters combine in taking a more sanguine view of the pro- 
spects of business. In Sheffield, we learn from our corre- 
spondent, the largest tirm engaged in the iron trade have 
put their puddlers on full time and engaged additional hands, 
while, for the first time for eighteen months, they have begun 
to get up steam to work on Monday morning. When 
‘«Sheffielders” take to working on ‘Saint’? Monday, affairs 
must be hopeful indeed. Then, in armour-plates, trade is 
improving, and in ship and boiler-plates there is more 
activity. In the iron trade of South Yorkshire and 
East Derbyshire there are also more gratifying symptoms. 
As better times are expected, ironmasters decline to take 
orders forward at present rates, and are even prepared 
to increase existing stocks rather than part with their pro- 
ductions at current rates in view of a rising market. 
In the North of England there is a decidedly firmer tone, 
though there cannot a said to be anything like an appreciable 
demand as yet. In Staffordshire there is a better demand for 
plates, and the mills are running full time. Hoops are also 
called for, and business is generally reported to be brisker. 
From Scotland the reports are fairly encouraging. Where 
there is no positive statement as to transactions at firmer 
rates, there is a general concensus of opinion that the 
fall in prices has been checked, and that holders feel 
themselves strong enough not to force the market, as has 
of late been too much the custom. A resumption of the 
tussian trade is looked for. It would be unwise to expect too 
much on this account. Of course, after a war Russia must 
suffer industrially almost as severely as Germany did. Owing 
to the losses on the field, artisan soldiers invalided, capital 
exhausted, and general demoralisation of internal industries, 
the Russian Empire will for some time be dependent to a very 
large extent on the assistance of other nations; but it must 
be remembered that Russia, unlike Germany, is not a great 
consumer, comparing her size with that of the German Empire; 
while many of the productions which Russia has been in the habit 
of getting from England, are now largely made in Government 
establishments. Her military requirements in big guns are 
got from Krupp, and in small arms from America. Much of 
her cutlery is made in Finland, and although in files and 
similar goods the English make is preferred, yet the conti- 
nental articles are successfully placed on the Russian market. 
It is not wise to depend upon any particular country for a 
revival of trade; the prospects of British industry are more 
sensibly regarded as being connected with the general progress 
of trade everywhere, and the universal prosperity of people 
in the countries where peace is an indispensable factor in 
industrial progress and commercial success, 
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Sewage Irvigation by Farmers ; or, Fifty Instances of Profit- 
able Sewage Utilisation. By R. W. Perecrixe Brreu, 
C.E., F.G.S. London: E, and F. N, Spon. 1878. 

Tue author of this pamphlet shows that there are up- 

wards of one hundred owners and occupiers of land in 

Great Britain who use sewage for the sake of what they 

can get out of it by agricultural means. Of this number 

more than sixty are tenant farmers, who continue to use 
thesewage, although they have the option of ceasing todoso. 

Of this latter number about five-sixths, or about three- 

fourths of the total, actually pay money for the use of the 

sewage, either in the form of outfall rent, unquestionable 
increase of land rent, or a price for occasional dressings. 

These facts relate to nearly four thousand acres of land, 

and the oocupiers may be divided into three classes, 

namely—(1) Those who have to cleanse a certain quan- 
tity of sewage on a certain area of land ; (2) those who 
may take, or leave alone, as much of a town’s sewage as 
they please ; and (3) those who may take, or leave alone, 
what sewage can be spared by others having a prior 
right. Looking to the real solution of the sewage pro- 
blem, the chief value attaches to the first of these three 
classes. The power to “take or leave” is fatal to the 
continuous treatment which the sewage of a town requires. 
Yet a partial arrangement may be better than none at all, 
and at some time or other the balance of the sewage may 
be satisfactorily dealt with. Respecting the occupiers 
who form the first class in the foregoing list, they are 
said to hold 1670 acres of sewaged land, and deal with 
the sewage of twenty distinct sanitary districts, having 
an aggregate population of about 200,000, the farms 
being twenty-one in number. Altogether we have some 
important and encouraging facts placed before us ; but 
while we get a glimpse of the phenomenon that a good 
many farmers buy sewage and make a profit out of it, we 
find it difficult to discover that those who sell the sewage 
have much to rejoice over. The bargain in itself may be 
satisfactory to the local authorities, but with very few 
exceptions the said authorities would doubtless be glad 
if the sewage were to vanish away the moment it reached 
the outfall. That sewage is a valuable fertiliser for the 
soil cannot be doubted, and for this reason it ought to 
fetch a price. Before water-closets were invented, farmers 
were willing to carry off the contents of cesspools and 
apply the material to their land. Town sewers have 
interrupted this arrangement ; but if sewage is brought 
to the felds by means of pipes, the farmer will pay some- 
thing for the article, and we may be sure that when he 
continues to pay, the transaction is one which is profit- 
able to himself. ‘ 
There is a sense, therefore, in which sewage may be said 
to possess a money value. Under certain circumstances 
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it- ean be sold. But whether a town can sell all its 
sewage is another question—that is to say, all its sewage 
all the year round. When the sewage is sold, it is a yet 
greater question whether the ratepayers can boast of aprofit. 
Still it is a matter for congratulation that sewage 1s to a 
certain extent saleable. Sewage exists as a waste product 
and as a positive nuisance. As a general rule, the local 
authorities would be delivered from a dilemma if some- 
body would take the sewage away as a gift. It is, there- 
fore, a species of gain when farmers are found willing to 
pay for the article, providing it does not cost a dispro- 
portionate sum to convey the sewage to them. The point 
which Mr. Birch seeks to demonstrate is not the profit- 
ableness of sewage to the towns that produce it, but to 
the farmers who purchase it. In respect to the towns, it 
is enough for him to show that they are benefited in some 
secondary degree by their bargain with the farmer. Mr. 
Birch seeks to create a market for town sewage, and thus he 
undertakes to make it plain “that the use of sewage has 
sroved advantageous to a large number of agriculturists.” 
n this particular he fully succeeds. In the next place, 
Mr. Birch attempts to show “that the arrangements 
existing between ratepayers and farmers, in the many 
instances where the latter appear to be satisfied, are 
more favourable to the ratepayers than what has been 
done by local authorities, in the way of sewage utilisa- 
tion, upon their own account.” ‘This is tantamount to 
saying that town councils and local boards are not very 
good hands at farming, which is pretty much what every- 
body believes. Committees are not clever at raising 
crops ; and it is a difficult matter to plough and sow 
under the guidance of reports and resolutions. Mr. 
Birch bids owners and occupiers of agricultural land not 
to be alarmed at the failures of local boards or public 
companies, but exhorts them rather to see that these 
failures create an opportunity for the agriculturists “ to 
come forward and re the public with considerable and 
increasing advantage to themselves.” At the close of 
his pamphlet Mr. Birch declares his object to have been 
“to lead to an increase in the present number of sewage 
farmers.” The facts he has recorded are very likely to 
have that effect, and at the same time the ratepayers will 
be the better for it. The pamphlet is valuable as show- 
ing that in certain cases it is worth while for the local 
authorities to supply sewage to the farmer, and that in 
almost every case it will answer the purpose of the 
farmer to pay for the privilege of using the sewage. 








MADRAS HARBOUR, 

SURPRISING as it may seem to those who have not 
remarked the fact, there is practically no port on the 
whole east coast of India. Without foreign commerce 
any country must remain poor. To be without ports is, 
in view of such commerce, to be without markets, and if 
the latter be only accessible with great difticulty, or 
not at all, the finest products of the richest soils become 
nearly or wholly valueless. To a very large extent, how- 
ever, this is true of the eastern half of India. Between 
Trincomalee and Calcutta there is no place of shelter in 
whicha large vessel can lay up for repairs or receive cargo in 
quiet water. Harbours on this long coast of,over ‘fitteen 
hundred miles are therefore urgently required, but at 
wresent only one has been commenced, namely, that at 
Madras, from the designs and under the direction of Mr. 
W. Parkes, M.I.C.E., from whose designs the breakwater 
of the harbour of Kurrachee was constructed by similar 
methods and appliances to those now being employed at 
Madras. Briefly, the Madras harbour, of which we now 
give illustrations, consists of a pair of breakwater piers 
run out to sea and returned to each other, but leaving an 
entrance between their ends of 150 yards in width. They 
inclose an area of about 140 acres; the water is for the 
most part from four to seven fathoms in depth, and they 
are built of concrete blocks weighing 27 tons each, resting 
on a bed of rubble stone, and placed there by a Titan 
crane, 

Our illustrations consist of a general plan of the 
harbour, a cross section and a side elevation of the 
sreakwater Piers by which it is intended to be enclosed. 
The idea of forming a harbour of some kind at or near 
Madras has occupied attention for many years, but no 
plan succeeded in gaining Government assent till the 
resent one, which was first made in a general way by 
Mr. Parkesin 1872, and afterwardsasthe result of a detailed 
local investigation in November, 1873. The final sanction 
of the Secretary of State was given in March, 1875, 
authorising the Government of India to “advance the 
sum of £628,000 out of Extraordinary Funds to the 
Government of Madras, for the construction of a harbour 
in accordance with the plans of Mr. Parkes and under 
his superintendence.” 

The local superintendence of the works was in the 
first instance confided to the late Mr. James May, who 
for many years was resident engineer of the Alderney 
Harbour, and subsequently of that of Alexandria. He 
arrived in Madras in June, 1875, and commenced the preli- 
minary works, suchas laying out railways, opening quarries, 
and erecting workshops. He also commenced a rubble 
stone bank, intended to form an approach to the North 
Pier. This for local reasons was abandoned. In Decem- 
ber of that year the commencement of the works was 
inaugurated by his Royal Highness the Prince of Wales, 
who laid a memorial-stone on the beach opposite the 
High Court, near the centre of the harbour. The actual 
works of the harbour may be said to have been commenced 
in January, 1876, by the formation of the rubble stone 
embankment, called the North Surf Bank which, how- 
ever, Mr. May did not live to see far advanced. He 
was taken ill in February, and died early in May. The 
works were carried on under his assistant, Mr. N. St. B. 
Beardmore, until the arrival of the present superin- 
tendent, Mr. F. N. Thorowgood, in August. 

The surf bank is formed of “latente,” a kind of 
ferruginous marl, of which there are extensive formations 
in the South of India. It is of very variable quality, and 
is unfit for any position in which it would be exposed to 
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destructive action by the sea, but the better qualities are 
well adapted for the purposes here required, and also for 
the submerged rubble mound on which the concrete 
blocks which form the main superstructure of the piers 
are laid. It was obtained from Ambatoor, about ten 
miles inland on the line of the Madras Railway, and was 
conveyed to the shore by the Railway Company. It was 
there transferred into smaller trucks, run ahead by 
native labourers, and tipped over the end of the 
work, In this way the bank was advanced to a 
point about 200ft. beyond that marked B on the 
plan page 82, but during the South-West monsoon, 
Which blows from June to September, and brings in a 
considerable sea from the’southward, a large proportion 
of the material was carried away to the northward and 
formed the wide foreshore shown on the plan. The 200ft. 
length beyond B was washed down toa depth varying 
from low water to 10ft. below low water, and formed a 
good foundation for the blocks. A smaller quantity was, 
during the latter part of the season, when northerly 
winds prevailed, carried to the southward, but this was 
afterwards removed. No attempt was made to prevent 
this dispersion of material by the sea, which, so far at 
least as its direction was northward, was advantageous. A 
long foreshore to receive the northerly seas in shallow 
water was essential, and it could not have been formed 
in any better way. When sufficient was formed the 
northern slope near the point B was protected by large 
concrete blocks, 8ft. cube, built on the top of the slope. 


As the sea cut away the loose rubble from below these, | 


they fell over on tothe slope and formed a barrier against 
the further encroachment of the sea. 


nevertheless beyond some rounding of the corners, it was 
uninjured. 

In December, 1876, the regular setting of blocks was 
commenced at the point B. As the surf rendered diving 


work impossible in very shallow water, the blocks were | 


lowered on to the rubble as the sea left it, and it was found 
that they took a fairly regular bed, but it was not till a 
depth of 10ft. or 12ft. was reached that divers could 
descend to level the beds and make exact work, The 
building continued to advance with little interruption till 
the 3lst March, when a length of 290ft. was completed, 
the depth of water being about 25 fathoms, and the 
work three tiers of blocks in height. 

We must now leave for a time the account of the 
further progress of the work in order to give some 
description of the “sand difficulty” with which 
from thenceforward it becomes closely connected. The 
periodical winds known as the monsoon are important 
natural agencies on the coasts of India. The south- 
west monsoon blows from June to September, the 
north-east from November to February, each with great 
regularity, the winds in the remaining months being 
more variable. The coast being flat and sandy for many 


miles north and south of Madras, there is a travel of | 


sand at different seasons before the waves raised by the 
prevailing wind. Any obstruction on the coast of course 
prevents this travel and causes an accumulation of sand 
to windward of it. This fact was long supposed to be a 


fatal objection to an enclosed harbour, but as_ bolder | 


ideas of harbour projects began to prevail and were 
carried out in other places, experience seemed to show 
that the difficulty, though it might cause some trouble in 


the early stages of the work, would not continue into | 


deep water, and that the accumulation, though it might 
increase from year to year, would be quickly out- 
stripped by the advance of the works, and that the 
ultimate advance of the coast line to the outer Jimit of 
the harbour would be at such a distant date as to be no 
practical element in the question. An evil, for which the 
remedy would be very expensive if applied at once, may 
well be disregarded if it will not make itself felt for a 
century. Our posterity of that date may be supposed 
capable of meeting it if necessary, and in the mean time 
we and our immediate descendants may well enjoy the 
benefits of which the evil will be a possible attendant 
only in the remote future, 

The advance of the North Surf Bank in 1876 showed 


that these anticipations as to the collection of sand to | 


the southward were well founded. The high-water mark 
followed the bank at a short interval up to the end of 
September, as shown on the plan, then during the fol- 
lowing six months more thau half the accumulation was 
removed. To the north of the bank the reverse effects 
were produced. The coast was cut away during the 
south-west and recovered itself during the north-east 
monsoon. ‘These results, though rather formidable 
looking, and naturally calculated to revive in the minds 
of the uninitiated the fears which had formerly been 
prevalent as to the fatal character of the sand difficulty, 
were really no more than had been expected, and have in 
no way interfered with the progress of the work. 

There was, however, another sand difficulty, which was 
for a time more troublesome, and which, though really 
totally distinct from that which has been described, was 
naturally confounded with it in the public mind. There 
is in shallow water a large quantity of sand in constant 
movement, though within what limits and under what 
conditions is not fully known. This took the form of an 
accumulation at the end of the north pier in the begin- 
ning of April, 1877. It spread over the rubble bank 
which had been prepared for the blocks, and thus buried 


the work. This would have been a trifling obstacle on | 


dry land, but under 12ft. or 15ft. of water, and often 
under breaking waves, it was very unmanageable. At 
the same time the regular rough weather season was 
beginning to cause frequent interruptions. Various plans 
were tried for sinking the blocks through the sand, and 


ultimately it was accomplished by lowering the block on | 
to the sand, and then digging in front of it with a Bull’s | 
dredger, which caused the block to descend. By this 


and other means a total of 60ft. in length was accom- 
plished in the following nine months, or up to the end 
of December. The sandy accumulation. then disappeared, 


One of these was | 
undermined only three days after it was made, and it | 
rolled completely over, so that its bottom lay uppermost ; | 


the calm weather season advanced, and in the following 
three months 350ft. more, making 700ft. in all, were com- 
pleted. Up tothe end of May, 1878, the sand had not 
returned, so it may be hoped the worst of that evil is 
past. 

A short description of the southepier will suffice. It 
had been intended to form the surf bank in 1877 of 
latente, as the north one had been formed in 1876, but 
the famine was then at its height, and the landing of large 
quantities of grain on the beach rendered it impossible 
to work the railway between the two piers. It was thus 
necessary to go to another source for stone. This was 
found on the South Indian Railway about fifteen miles 
from Madras, and similar arrangements were made as 
with the Madras Railway Company for its conveyance. 

The work was not commenced till the north-east mon- 
soon seas had cleared away as much of the sand brought 
up in 1876 from the southward as possible. It was 
pushed forward during the south-west monsoon, and 
with a similar result as in the case of the north surf 
bank as to the accumulation of sand on its south s 
was not allowed, however, to be exposed to dispersion 
like the north bank, as no such foreshore on the north 
side was required, so that the quantity of stone used 
was much less. The setting of blocks was commenced 
in November, 1877, and by March 31st, 1878, 425ft. had 
been completed, a depth of upwards of three fathoms 
| having been reached. 

During the months of April and May last no blocks 
were set at either pier, at first because the stock of old, 
well hardened blocks had been exhausted, and the new 
ones were not considered sufficiently hard for removal, 
and latterly from the return of rough weather. Everything 
is in readiness, however, for carrying on the work when- 
ever the sea permits. One of the most interesting features 
of this work is the formation of the concrete blocks, for 
| which the arrangements are very complete. The mass of 
| the concrete is stone, brought partly in the form of 
| boulders and shingle from an old river bed forty miles 
distant on the Madras Railway, and partly granite, from 
quarries on the South Indian Railway. This stone is 
crushed to a suitable size by five Blake’s stone-breakers, 
worked by two 40-horse-power horizontal engines. The 
broken stone is lifted by elevators, worked by the same 
engine, to a neighbouring platform, where it is mixed 
| with the proper proportions of sea sand and cement. All 

the ingredients, With the proper complement of water, 
are then passed into Messent’s mixers, fixed below the 
platform, of which there are twelve, worked by the same 
engines, and these drop the finished concrete into -skips 
placed on a light truck below them. 

The mixed concrete is carried to the block ground on 
which the boxes or moulds are placed. These are 
arranged in rows of six, and the block ground is spanned 
by a traveller which commands these rows. This traveller 
carries three light crabs which pick up the skip of con- 
crete and carry it over the required mould, into which the 
contents are tipped and properly rammed, a suitable pro- 
yortion of lumps of stone, about one-third the whole 
Bulk of the block, being worked in. Holes for the lift- 
ing lewises are formed by fixing wooden cores in the 
proper positions and withdrawing them when the con- 
crete is sufficiently set. The blocks for the lower course 
| are 14ft. by6ft. by 4ft. Gin., and 225 tons weight. Those for 
the other three courses 12ft. by ft. by 4ft. Gin., and 27 tons 
weight. ‘The proportion of cement is about one-tenth of 
the bulk of the block. The block is ultimately lifted by 
|a Goliath crane spanning the block ground on to a 
| specially designed truck which is conveyed to the pier 
| by a locomotive engine and pushed under the Titan. 
|The Titan lifts the block from the truck, runs it out 
| over the end of the pier, and lowers it into place. All 
| the details of block-setting are similar to those carried 
!on at Kurrachee, and described in Mr. Price’s paper on 
| the “ Manora Breakwater,” in vol. xliii. of the Minutes 

Inst. C.E., and which therefore need not be repeated 
i here. Some of the plant in use was brought to Madras 

from the Kurrachee Harbour Works. Most of the 
; remainder was manufactured by Messrs. Stothart and 
| Pitt, of Bath. 
| These works have been from the commencement the 
subject of a good deal of local amz«teur criticism. ‘lo 
| those who know the locality and the circumstances this 
| is not surprising, nor so long as it keeps within the limits 
| of fair discussion is it to be deprecated. The progress of 
| the works has been singularly free from those disasters 
from which many sea works have suffered, but of course 
much has been said of the accumulation of sand on the 
beach and the retardation of the work by the sand in 
the foundations. Among other things, it has been 
vigorously stated and imputed to a high official that the 
estimates have been exceeded, and we have lately been 
told that a high authority is about to pronounce that the 
cost of the works will amount to two millions sterling. 
The officials alleged to hold these opinions pass these 
statements over in silence, and well they may when 
rupees are quoted as pounds sterling, as they were 
recently by a contemporary. The best comment on 
| these reports is afforded by a comparison of the estimate 
| with the expenditure as far as it has gone. The total 
estimate for the works is £565,000, and the expenditure 
to the end.of April was £175,000, or nearly one-third of 
the whole. An inspection of the plan will show that 
enough of the work has been done to give a correct idea 
of the cost, and a great deal has been provided for in the 
way of blocks, and of cement for making blocks, which 
| does not show on the plan, but of which the actual cost 
| has been under the estimate. This, added to what has 
| been done, covers the bulk of the cost of nearly one-half 
| the total length of pier. The items of the estimate which 
| are comparable with the expenditure are as follows :— 








| 














Plant and preliminaries... .. . £80,000 

Sure WaK, NORE PICT... coe ter. edd ines 23,719 
Shallow water section do., 24 to 4 fathoms 18,061 

| Surf bank, South Pier... ... ... .... .. 23,719 
| Shallow water section do, 18,061 
163,560 
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The corresponding items of actual expenditure are as 
follows :— 
Plant and Preliminaries. Rupees. 


Actual expenditure to November, 1877...811,373 


Estimated to complete the item ... 50,170 861,543 
North Pier: Surf bank and shallow water sec- 
tion together, actual expenditure to point C 
RE Ten | 
South Pier: Do., partly actual and partly 
estimated at actual rates ado: cas, tase, 


14,80,760 

When the estimate was made a rupee was the equivalent 
of 2s., but now it is the equivalent of 1s. 9d., so that all 
expenditure in England, such as machinery, rails, Port- 
land cement, &c., must be converted back to English 
money at that rate. If these corrections are made with 
the details of which we need not trouble our readers, it 
will bring down the item ef plant and preliminaries to 
almost exactly the £80,000 estimated, so as to make the 
total saving about £20,000. It will thus be seen that any 
person who arrives at the conclusion that the works as 
designed are likely to cost two millions, must be either 
singularly regardless of the results of experience, or 
must possess an insight into futurity which will render 
the argument from experience quite superfluous. 

We will conclude the present notice with some remarks 
on the anticipated advantages of the harbour, as to which 
some misconception appears to prevail. The fact that 
for upwards of two centuries a large trade has been main- 
tained at Madras is a proof that the locality has great 
natural advantages. 
for free communication between the town and a large 
and productive district inland, and a safe though un- 
sheltered roadstead free for access and departure seaward. 

These are great advantages, but there is one great dis- 
advantage. Between the centre of the land trade, the 
town of Madras on shore, and the centre of the sea trade, 
the roadstead of Madras, there exists a formidable 
barrier, the surf. It is not dangerous, but it is very 
costly to pass. Every two tons of goods landed or 
shipped at Madras has to be forced through this barrier 
by the exertion of twelve or fourteen stalwart boatmen, at 
the risk of much damage and sometimes with much in- 
terruption from bad weather. The harbour will provide 
a passage of calm water 1000 yards wide between the 
town and the ships, and thus bridge over this one special 
obstacle. Ships may come in safely much nearer to the 
shore, and twelve boatmen will be able to manage 50 tons 
as easily as they now manage 2 tons. A tax on every 
ton of goods landed and shipped, equal to the difference 
in the present cost of the operation at Madras on the one 
hand, and at such portsas Kurrachee and Singapore on 
the aoe, will pay the interest on the outlay and leave a 
surplus. 

his is the one definite anticipation, the bases of which 
are founded on incontrovertible statistical returns, which 
justifies the outlay on the harbour, Beyond this, every 


These advantages are the facility | 


one may form his own estimate of the value of asheltered | Estrées ; samples of girder from the ironworks of the 
anchorage offered free of cost to ships frequenting the | Franche Comté; columns, pedestals, capitals, &c., in 
port, of their greater security during storms, of the | Portland cement by MM. L. and E. Pavin de Lafarge ; 
| increased facilities for coaling and repairing, of the reduc- | machines for testing the resistance of cements by M. L. 
| tion of expenses as trade naturally increases, and in the | Paupier, of Paris, and MM. Winckelman et Cie., of Lez- 
| development of the port in various directions which were | Lille ; and other specimens of cement work, of which 
impracticable while its only accommodation was an open | 
roadstead. All these things have their value, which dif- 
ferent persons will estimate differently, but they have not | 
Saal into the calculation of the detinite equivalent for 

| the cost of the harbour. That is simply and solely the | 
saving of cost in the landing and shipping of goods. The 
incidental benefits, be their value what it may, will be | 
|given gratuitously. We shall return to propesals for | 
other harbours on this coast in an early impression. 
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THE PARIS EXHIBITION, | one of the most remarkable is the model of an abutment 
No. XXVI. | and haunches of a viaduct, Fig. 2,inPortland cement from 
Apartfrom the opportunities afforded tothemechanical | Peuilly mixed with an equal portion of sand, exhibited 
engineer in the different machinery halls, considerable | by MM. Loberan, jun., et Cie., as illustrated below. 
attention has been given to independent displays of works 
of art more especially confined to civil engineering, in 
different parts of the ground. We have already noticed 
| the contents of the pavilions on the Quai de Billy on the | 
| down stream side of the Pont d’Jena with reference to | 
|the appliances of second-class railways, and we now | 
| draw attention to the three pavilions on the above bridge | 
| side of the same quai in the ounds of the Trocadéro, | 
one of the latest opened for public inspection. Entering 
at the new Trocadéro gate in the yard are some excellent 
models in cement of works actually executed in the same 
material, the two most prominent are one of the | 
Pont de Séchilienne, a road bridge with a span of 
75ft. 6in., in which the natural cement of Valbonnais has | 
| been used in accordance with the design of the engineer, 
M. Meunier, the face of the arch as well as the abutments! Several elaborate drawings of designs for bridges, 
being made to imitate quoins, while the spandrils and | viaducts &c., notably the three alternative ones submitted 
abutments represent rough rubble. MM. Pelloux Peré | for the construction of the Escaut Viaduct at Antwerp, 
| et Fils, of Grenoble (Isere), the exhibitors, do not give | 1315ft. long, embellish the walls. Some very rough 
the exact proportions of sand and cement, as the same | specimensof sanitary arrangements which compare very un- 
vary, according to the nature of the work executed, from | favourably with the same class of apparatus in the British 
equal parts of each to one part of cement and eight or | section, take up more space than is necessary; and a very 
nine of sand. The second example, a sectional model of | large area is devoted to the products of slate quarries 
vaulted casemates at the forts of Montbeliard, shows | from Labasstre, Angers, Correze, and Rimogue. A new 
very plainly the mode of construction ; it is also one- | form of cistern for filtering surface water for drinking 





twentieth the natural size, and of the dimensions shown 
in our cut, Fig. 1. 

There are also specimens of drain pipes of the same 
sv varying in internal diameter from 4ft. 6in. to 
1$in, 

Pavilion No. 1 is devoted chiefly to specimens of 
cement, granite, en and wrought marble, columns, 
pedestals, and capitals in Portland cement by MM. L, 
and E. Pavin de Lafarge; rubble floors and_tesselated 
pavement in coloured cement by M, Nicolas Lefranc, of 








purposes in country houses and small towns and villages, 
the invention of Mons. Y. Moscucci of, unfortunatly no 
other address than Poste Restante, Paris. The principle 
of construction will be seen from the following sketch, 
Fig. 3, and the idea on paper is at any rate feasible, espe- 
cially in marshy and impregnated soils, 

In Pavilion No 2 is a large display of Chameroy 
tubes in lead, coated with asphalte, similar to those exhi- 
bited by the Paris Gas Company in their pavilion near 
the Porte de lq Seine, tested for gas up to 8 and for water 
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to 15 atmospheres, from the works at Somméré by Saint- 
Sorlin gaa ies and by MM. Ts. Clausel et Cie., 
of Paris. Venetian shutters of es oe form are 
ranged in the shape of verandahs and s tren: at the 
sides, the centre of the pavilion is occupied by machines, 
junctions, valves, &c., used by the Paris waterworks, 
in stands of most elaborate door and window furniture, 
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FIG.3 
Maillard’s patent safety shutters, used all over Paris ; 
models of roofs, gates, balustrades, &ec., by Mons. 
B. Baudrit, of St. Mande; fireproof safes, porous 
stones for filtration, and a new galvanised stink-trap 











by M. Durat of the form shown in Fig. 4, with modifica- 
tions for different positions, while the walls are adorned 
in other parts with numerous drawings of works executed 
by the Fives-Lille Company. In an annexe at the side 
nearest the Seine are the engines and pumps for 
supplying the Trocadéro and the Champs de Mars with 
water, and albums of different systems of waterworks in 
the principal towns of France. 

One of the most interesting exhibits in Pavilion No. 3 
isa large model of the Douro Viaduct, constructed by 
MM. Eiffel et Cie., of Courcelles, under the direction of 
M. Seyrig, engineer, of which mention has been made in 
THE EnGIneer; of a rolling bridge, scale ;';, between 
St. Malo and St. Servan, by M. A. Leroyer A St. Serran ; 
of market places, of stables, of staircases, &c., in w 
and iron; an apparatus for determining the different 
degrees of warmth, evaporation, and condensation, by 
MM. Geneste, Herscher et Cie., of Paris. Models of a 
viaduct over the Rance in construction, by MM. Th. and 
Cesar Joly and Delafay, of Argenteuil; of a viaduct at 
Chastellux, by MM. Prévost Frerés, of Vassy les Avallon 
(Youne), 132°6 metres long, consisting of eleven arches of 
9°50 metres span, and estimated to cost 92,000f., or 40f. 
yer superficial metre of elevation; of a Parisian dwelling 
10use constructed in 1876 by M. L. Harlingue, consistin 
of shops and five stories above them—the area coverec 
is 130 square metres, and the cost price stated at 63,000f., 
or about 480f. per metre—and working models of a steam 
excavator by M. A. Couvreurs, of Paris, of the same kind 
as was used in the Suez Canal, and of the regulation 
of the Danube at Vienna, the Canal de Gand & Terneuzen 


in Belgium, and of a rolling bridge at the graving 
docks at Marseilles. The walls are covered with 


plans, drawings, and photographs of different works 
proposed, under construction, and executed. Among 
the first 1s an imaginary industrial Paris of the 
future, when the manufacturing element shall be 
removed from the precincts of the city, and col- 
lected on the other side of the Seine at Asnieres, in 
one gigantic accumulation of factories, with a view, 
no doubt, of carrying out the idea of centralisation in the 
generation of power, and its distribution in large or small 
quantities, according to the requirements of the manu- 
facturers. The same utopian idea has been mooted 
before, but it too much resembles the principles which 
actuated the commencement of the Tower of Babel to 
lead one to expect a more fortunate result. There is also 
a very interesting plan of the ventilation of the palace of 
the Trocadéro, and amongst the photographs and draw- 
ings will be found, cnxter alia, a plan and section of the 
tunnel at Constantinople, aa illustrated in THE 
ENGINEER. Photographs are also shown of the different 
stages of the Douro Viaduct, of which particulars were 
given on page 39 of the present volume ; of the viaduct 
at Vianna de Castello in Portugal, with a total length 
of about 2350ft., and a depth of foundation of 80ft. 
Photographs are also exhibited of works executed 
by MM. H. Yoret et Cie. of Paris, by MM. A. 
Legrand, by MM. H. Roussel, by M. Emile Baudet, by 
MM. Georges Martin, by the Soc. au. de Commentry 
Fourchambault, and many others too numerous to men- 
tion, forming altogether a most interesting collection, and 
one well worth a visit. 

One of the most absorbing questions of the day to 
foreign exhibitors is the proposed prolongation of the 
Exhibition until at least the 30th of November, and we 
believe the same will meet with the most strenuous 
opposition. Taking into consideration the expenses 
entailed on foreigners in the installation and representa- 
tion of their exhibits, it does seem hard that their 
current expenditure should be increased nearly 20 
per cent. to gratify the vanity or avidity of the direct- 
ing committee, to whose invitation to assist them in 
aggrandising the recuperative powers of the nation they 
have so loyally an liberally responded, when the 


remunerative advantages to be obtained by the prolonga- 
tion ,will only be reaped by native and not by foreign 
manufacturers. Apart from the amenities due to their 
visitors, on whose readiness to support the undertakin 
the main success of the Exhibition is due, the physica 
difficulties in the way of keeping the building open 
during the most uncertain month of the year are 
sufficiently apparent to dissuade common intelligence from 
running the risk of a failure and discomfort from the 
accidental influences of an inclement season. The want 
of punctuality in completing and inaugurating the 
different exhibits, more patent in the French than in any 
other department, will be better condoned by a punctual 
observance of the terminal date, than by a selfish repeti- 
tion of the initial tardiness ; and whereas in the first case 
the closing of the building will undoubtedly be accom- 
yanied by general satisfaction and by all = brilliancy 

fitting the due performance of an appointed and 
anxiously expected ceremony, in the latter its post- 
ponement for another month will damp the ardour of 
visitors no less than of exhibitors, and the éclat which 
should attend so important an act will be partially 
dimmed, if not entirely overclcuded, by the absence of 
vitality and interest inseparable from protracted existence 
and unsympathetic participation. The dignity of the 
nation is at stake when the representatives of its 
spectacular and_ national pose abe 2 as stoop to the 
subterfuge of imitating the repetition of theatrical last- 
night performances to swell the amount of their receipts. 
For this reason, then, in the interests of the exhibition 
itself as much as in those of the exhibitors, we would 
warn the executive in time, by whatever motives they be 
actuated, to ponder well on the probable results before 
they commit themselves to a rt it: which will in the 
future alienate the sympathies of their most ardent 
supporters, and in the present convert the brilliant 
success which will attend a punctual observance of their 
original promises into a lamentable fiasco. 

To return, however, to mundane subjects and to inde- 
pendent exhibits which deserve notice, we advise a visit 
to the pavilion devoted to the display of bent wood furni- 
ture, between the Austrian annexe and the machinery 
hall of all nations, containing the produce of Messrs. 
Jacob and Josef Kohn, of Vienna. The idea originated 
with a Mr. Thonet, late an officer in the Austrian cavalry, 
well known for his ingenuity in designing all sorts of 
contrivances for making a double use of barrack furni- 
ture, and has been worked out to an extraordinary 
degree of perfection by the above-named firm. Nearly 
opposite to this pavilion, and close to the entrance into the 
Austrian department in the main building are several illus- 
trations of the application of the spring motor by Messrs. 
Schreiber, Salomon and Co., of Vienna, to sewing machines, 

unkahs, &c., which has been already alluded to in THE 
INGINEER. The machine, as will be seen from Fig. 1, 
applied to a sewing machine, takes up very little space,and 
from Fig. 2isconstructed as follows :—S isa spindle to which 
two spiral springs, each twelve metres long, are attached 
side by side in the case T, which revolves on the spindle §, 
and to which the springs are fastened at their other end. 
The case containing the spring is wound up by the 
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SPRING MOTOR FOR SEWING MACHINES. 


handle A, fixed to the crank wheel K, which by means 
of the cogged gear a and ¢ transmits the motion to the 
worm screw W, and through it to the cogged wheel C, 
which actuates the spring case. The machine requires 
about three minutes to wind up, and with a speed of 
about 500 stitches per minute, will run for over a quarter 
of an hour. Without going into all the elaborate calcu- 
lations of Professor Radinger as to the time required to 
wind it up, and the length of time during which a seam 
may be finished, and the difference between the power 
required and the effect produced, we can safely say, from 
seeing it at work, that it presents none of the usual 
objections generally attached to spring machines. Appa- 
rently there is no danger from a breakage of the spring, 
its action can easily controlled, and there are 
few parts to get out of order, and from the way 
in which it is protected there is little fear of their 
a dirty and clogged. Nevertheless there is the 
old objection to depending on a metal in tension 
when the work demanded of it is extreme and inter- 
mittent. The mechanism of a clock is adduced as an 
argument in its favour, but the conditions are totally 
different, and unless the tension of the spring be allowed 
to run out after every operation of winding up, we hardly 





think much reliance can be placed on its endurance ; and 





the fact of its remaining at rest for long and sometimes 
unequal intervals, necessitates considerably more caution 
in again setting it in motion than it is likely to receive 
from the hands into which it is intended to fall. There 
are one or two somewhat similar, but more expensive, 
machines in the French department, of which the inventors 
either think so much, or so little, that they keep them reli- 
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giously boxed up from view, and reserve their explanation 
of them to holders of the Jury Button. Possibly, under 
the influence of a gold medal, which they all expect to 
get, they may be more communicative, when we shall 
take occasion to return to the subject. 








LAFARGUE'SS HYDRAULIC STEERING GEAR. 

Tuer steering gear, of which we give illustration below 
and on page 71, is exhibited with a sectional model of the 
stern post of a vessel, in the marine annexe of the British 
department of the Paris Exhibition on the Quai d’Orsai. The 
importance of efficient steering cannot be too highly estimated, 
especially for large ships ; the employment of manual labour 
is not sufficiently rapid in its application, and in rough 




















weather may demand awithdrawal of the crew from other occu 
pations which are scarcely secondary, as regards the safety of 
the vessel, just at a time when they can least be spared ; the 





application of steam is open to many objections, not the least 
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of which is the repeated failures to which it has given rise— 
to wit, in the case of the Bacchante, Temeraire, and others. 
The application of hydraulics appears to offer the most 
convenient, safe, and simple means of applying sufficient 
power quickly, and the apparatus we describe, although more 
or less based on the same principles as the hydraulic steering 
gear introduced by Sir W. Armstrong, with whom the 
inventor was formerly connected, is apparently an improvement 
on any previous effort. The mode of working the apparatus 
is as follows :—The rudder stock «@ has a grooved. collar or 
nut } securely fastened to it by keys and wrought iron rings 
at the top and bottom. The groovesin the collar } are so cut 
that by the slightest elevation or depression of the side blocks 
¢@dacircular motion is given to the rudder stock a. The 
slide blocks @ d are fixed to a crosshead ¢, worked up or 
down by the hollow piston rod or trunk h by the action of 
water on the piston ¢, and are compelled to rise and fall 
in the same rectilinear position by means of the guide bars. 
The piston with the piston rod or trunk is acted upon by 
the water thus :—The pipe leading to the under side of the 
piston marked ‘‘ constant pressure” is always open to an 
accumulator, in which a constant pressure is maintained, 
while the upper side of the piston is put into commu- 
nication by means of a small valve either with the water 
under pressure or with the exhaust. As the area of the 
upper side of the piston is considerably greater than that of 
the under side, the admission of water under pressure to the 
top side effects a downward movement of the piston and 
a. while if the pressure be removed from the upper side 
by opening the communication with the exhaust, the pressure 
still acting on the lower side will cause an upward movement 
of the piston and rod, and a contrary motion will be imparted 
to the rudder. This moticn ean be regulated to any extent 
desired, and all jerks of the piston are avoided, the latter 
being thoroughly counterpoised by the water. By a simple 
contrivance every movement communicated to the rudder is 
instantly shown on the bridge by an indicator which serves 
also to regulate the water pressure by giving motion to a small 








crank on the valve spindle and acting as an automatic cut-off 


valve. 

The pumps used for getting up the pressure are of the 
simplest construction, the one shown in the model being a 
double-action hand pump, and occupy a very small space, from 
2to 3 square feet, and can be placed in the engine-room and 
worked from the main boilers. The actual amount of water 
required by this process is so small that about five gallons will 
suttice to work a vessel from 1000 to 5000 tons. M. Lafargue, 
the inventor, is in treaty with the French Government for the 
adoption of this apparatus. 





THE INVENTOR OF THE PHONOGRAPH. 
(From the World.) 

nventor of the phonograph, Thomas Alva Edison, was 
in Ohio thirty-one years ago. e commenced his enter- 
prising career as a newsboy on the Grand Trunk Railway. Very 
soon he had obtained a monopoly for the sale of papers over the 
line and employed four boy-assistants. By and by he conceived 
the idea of publishing : for himself. There was an old springless 
‘ ith a smoking-room, attached to the train on which he sold 
* s papers; and as no one would travel in it, Edison got leave to 
He bought an old press anda quantity of type, fitted it 
ing-room, and regularly issued a small weekly print 
» Grand Trunk Herald, price three cents, conts Bing 
} vbourhood, accidents, and other matter. George 
Montreal tubr found 
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work on the ular bridge, 


at 
son engaged on his paper, and was so pleased with the boy’s 


pl 





estness that he ordered an extra edition for himself. This 
connect with the press introduced him to the telegraph, which 
} raightway determined to master. Having learned how to 
1 receive messages, at the age of seventeen he obtained a 
m as telegraph 0j erator | in Stratford, Canada. Thence he 
; i y of the States—west, south, and east— 
i, Indianapolis, Louisville, New Orleans, Boston, and 
;, leading an unsettled operator’s life; now — 
now leaving of his own accord. All his spare ca 
time were spent in providing experimental electrical ap; — 
to illustrate his studies or to try some of the original ideas 
throng ed his brain. At Indianapolis he produced his first 
ss, an automatic signalling lntesend. and at 
> he perfected a duplex system for sending two 
res in contrary directions over one wire at once. He was 
»oh-poohed and ridiculed until he went te Boston in 1868, where 
.n appreciative superintendent of the office recognised in him the 
fire of suppressed genius. It happened that eight years ago there 
nusual excitement in the gold market, and at the climax of 
‘ry the company s indicating instrument broke dow n. The 
superin tende nt was out, and no one could set it rig In the 
\st of the confusion Edison stepped up and 4 an onl to do 
t. The manager looked somewhat dubiously at the new-comer ; 
the emergency was great, and Edison’s offer was accepted, 
ew moments the instrument was working as before, and 
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n was forthwith engaged at a good salary in the service of 
mpany. From this time his career is that of an electrician 
entor. He soon patented several valuable inventions, 





became well known, was appointed inventor-in-chief to the 
stern Union, the colossal telegraph monopoly of America, 
| to other companies. Two years ago he retired to Menlo 
Park, a sequestered spot on the Pennsylvania Railway, twenty- 
four miles from New York. His establishment here consists of 
his laboratory, dwelling-house, and the cottages of his workmen, 
including at staurant started by a smart Yankee for the con- 
venience of Edison’s visitors. The laboratory is a plain wooden 
bu ilding «, two stories high, isolated on an eminence. The lower 
part is occupied by Edison’s office and library, and a mechanics’ 
sh op, where a dozen fitters are forging and shaping his ideas into 
iron and wood. U p-stairs is the laboratory proper, along room 
“d from end to end with an array of chemicals. On tables and 
-ases about the room are lying all manner of telegraphic 
, and pieces of his own instruments— 
tel lepl hones, phonographs, and aerophones. A perfect tangle of 
tele; graph wires from all parts of the Union is focussed at one 
end of the room. An ash-covered forge, a cabinet organ, a rusty 
stove with an old pivot-chair, a table well stained with oils and 
acids, complete the furniture of this curious den, into which the 
nlight filters through the chemical jars, and falls in parti- 
oloured pate hes on the dusty floor. The moving spirit of this 
ce by day and night is best described as an overgrown school- 
His face is pale and beardless. His nose and chin are well 
ved and prominent ; his mouth thin; his forehead full and 
ive, but not high ; ; his hair is dark chestnut brown, and 
ered with gray. The most striking feature of his face are his 
eyes, which are blue-gray, deep-set, intense, and penetrating. 
smile is boyish and pieasant, and his manner somewhat shy. 
m is an inventor by sheer dint of native genius. His 
scientific knowledge of electricity is by no means thorough ; 
mathematics are repulsive to him. As soon as his mind li ghts 
upon any new or peculiar fact, at once he conceives: an application of 
it. The phonograph was discovered in the following manner : He 
had invented an apparatus for recording ordinary telegraph signals 
by a stylus on yielding material, so that the record could serve to 
retransmit the message automatically. One day while experiment- 
ing with a vibrating telephone diaphragm te which a pricker was 
fixed, the pricker pierced his finger by the force of the vibrations, 
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and drew blood. 
idea of the phonograph. 
cause a similar pricker to indent its vibrations in a sheet of tin- 
foil, so that they could be automatically reproduced. As proof 
of his power of work, it may be further said that the idea of the 
phonograph eceurred to him one W ednesday afternoon, and he 
worked on all Wednesday night, Thursday, Thursday night, 
Friday, and Friday night, till Saturday morning. By that time 
he had constructed a completely successful phonograph ; then 
he went to bed, and slept with hardly a break till Monday 
morning. 

Edison has been described by the United States Commissioner 
of Patents as the young man who has kept os path to the Patent- 
office hot with his footsteps. During the last ten years he has 
taken out 157 patents, and applied for sev enty-seven more. Of 
these, however, only fifteen or tw enty are important inventions, 
the rest being obtained to fence them round. — His yearly income 
from his patents is now over £10,000, and he has realised 
in all over £80,000 from them. This sum has been sunk, 
soon as it was earned, on books and experiments. As for 
the phonograph, his faith in it is boundless. In future, he 
believes, letters will be talked, books read, sermons preached, 
languages and music taught, parlour operas played, announce- 
ments made, and reporting done by phonog raph. Voice- 
albums will become the fashion, and the memorable words of great 
men will be treasured in museums. ‘* There was a fortune i in the 
Pope's last blessing,” says Edison, somewhat irreverently ; ‘the 
phonograph record ‘of i it, multiplied by electrotyping, would have 
sold for five dollars a piece easily.” It is said that Doré gets 
suggestions for profiles from the shadow of a piece of crumpled 
tissue paper thrown on the sunlit ground ; and so will the phono- 
graph, driven backward, hint all manner of new musical combi- 
nations to the musician. Edison is now making one with asapphire 
point, which will record even a whisper, and contain a complete 
novel of Dickens’s—50,000 words—on a sheet of tinfoil 10in. 
square. There are other marvels yet epcome. By the aerophone 
he hopes to make ships converse at sea, though several miles 
apart ; and his boast is that he will ake the statue of Liberty, 
to be set up in New York Harbour, read the declaration of 
independence so loud that all Manhattan Island shall hear it. 
Another new thing is the “‘ mega-phone,” a kind of small ear- 
trumpet, doing for the ear what the opera-glass does for the eye ; 
and slightly deaf as he is inclined to be, Edison declares that by 
its aid he can hear a cow chew her cud an eighth of a mile distant. 
These are things of the future. Meanwhile, it is enough 
that his actual achievements stamp him as a prodigy in mechan- 
ical invention. 











THe Ocean Race or Tea CLiprers vrom CHiIna. — This 
annual race, which excites much interest among marine engineers 
and shipbuilders, was last year lost by the Gleneagles, the 
Loudoun Castle beating her by about one day and a-halfin the run 
home from China. This was attributed to the bad working of 
the Gleneagles’ bearings, and to repair this defect, under the 
advice of the engineer to the company, Mr. Roberts, the whole of 
the bearings were refitted and lined with Parsons’s white brass, 
and the crank-pin brasses of gun-metal were replaced by Parsons’s 
manganese bronze. The result of this alteration was, we under- 
stand, that three more revolutions per minute were got out of the 
engines. These statements are so remarkable that precise infor- 


mation on the subject—in fact, a copy of the ship's log as regards | » 


distance run, &c. — ought to be made public :— “‘ The bearings 
worked without the slightest sign of heating, and the speed of the 
vessel was increased so that she made the passage in rather 
under two days less time th: an she did last year, coming in first, 
and beating the Loudoun ( e by about one day. Assuming the 
Loudoun Castle's speed to be Sook the same this year as last, the 
actual gain in the speed of the Gleneagles in the whole run from 
China, resulting from the adoption of the manganese bronze and 
the white brass, amounted to about two and a-half days, the pas- 
sage from Woosung to London, including detention at Sing sapore 
and the Suez Canal, having been accomplished in thirty-eight 
days two hours, said to be the quickest pessage on record. On 
examination in London, the bearings were found to be in the 
most perfect order, and so little worn that the vessel has been 
started on another outward voyage without letting any of the 
bearings together. It was by an examination of the working of 
the above alloys in vessels of the Peninsula and Oriental and 
other companies that Mr. Roberts recommnded their adoption in 
the vessels of the Glen line, and which in the case of the Glen- 
eagles has given such satisfactory results.” 

Ec.ipsk OF THE Sty. —Very complete telegraphic information 
respecting the eclipse of the sun, which took place in Ame ric a onthe 
29th ult., hasbeen published by the Daily News. It was observed by 
a large number of astronomers, both of America and from Euro 
Although the shadow path passed across Siberia, and leaving Asia 
in a south-westerly direction crossed British America, the most 
easily accessible stations for observation were in the United 
States. 
might be made on the northern and southern parts of the shadow 
track. The former presented the advantage of a higher sun and 
a longer eclipse duration, and it is from the north that the most 
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| complete accounts of the information obtained have yet been 


received, The principal object of the observations was to settle 
certain points connected with the corona and chromosphere, 

points which nodes are of much importance to some people, 
especially to those by whom the points have been raised. 
seems that the corona, as observed at Wyoming, was markedly 


different from those of 1869-70 and 1871, and the observations 


are held to demonstrate the changeableness of flickering lights 
reflected through clouds of metallic vapours, or the great varia- 
tion and instability of the sun’s light, 
thousands of miles of its outer atmosphere. New instruments 
have on this occasion been used, and the corona, or one-half of 
it at least, had a somewhat new appearance. It is described as 
of a pearly lustre, and indications of a definite structure were 
limited. This probably is considered remarkable, and may raise 
other points which will have to be investigated hereafter. 
Perhaps the new instruments have something to do with the 
observed changes and instability in these wonderful flaming 
clouds, but improvements, which Wednesday's experience may 
suggest for new instruments for another valuable occasion, will 
probably get over this. With the ordinary spectroscope the 
wright lines usually seen were altogether absent, but with a 2in. 
Rutherford grating and a camera of large aperture, Prof. Draper 
obtained photographs of the corona “spectrum, and Mr. N. 
Lockyer 
portrait camera. Prof. 


‘Newcomb’s party searched for the 


dark lines in the corona, but found none, and Prof, Young, | 
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at Denver, 
All these 
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wonderful change since 1871, and there is great probability that | 


the substance which gives rise to the continuous spectrum is not 
that which aga any of the lines. Something more has 
therefore to be looked for. The radial polarisation observed in 
1871 has been confirmed by Prof. Holden. The diffraction 
gratings employed permitted the production of a spectrum by 
the light falling upon a surface ruled, it is said, with 17,300 
lines per inch, instead of by its passage through a prism. A 
fourth station along the northern line crossing the belt of 
totality was at the last moment organised by the Union Pacific 
travelling photographic car being run to a point between the 
Eclipse camps at Separation and Preston. Prof. Edison 


| employed his tasimeter, and during the eclipse he attached 


Thomson's galvanometer, the index being set to zero, when the 
telescope carrying the tasimeter was pointed several degrees from 


the sun, with the result, it is stated, that the tasimeter indicated | 


heat in the corona. There was no chromosphere to speak of, and 
only one prominence, like the horn observed in 1868, but very "dim, 


In an instant there flashed into his mind the | 
He saw that the voice had power to | 


Two sets of these were chosen in order that observations | 


It | 


when reflected through | 


did the same with a small grating and an ordinary | 5- 
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office Sales Department, for Patent Specifications, have caused 
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Knight Fuller. 

1118. Cases for Travetters, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Herman Gringmuth.—20th 
March, 1878. 

1122. Recutatinc Temperature, John 
Mackay, Liverpool. 

1128, Compina Macni Alexander Browne, Southampton-buildings, 
London,—A communication from Thomas Overend and Thomas Firth. 

1133. StiGNALLInG on Rattway Trans, &c., Alexander Melville Clarke, 
Chancery-lane, London.—A communication from Augusto Guattari.— 
2lat March, 1878. 

1141. Nai.s, Spikes, Prs, &c., Bernard Peard Walker, Birmingham,— 
22nd March, 1878. 

1163. Ferute Jowr, Robert Watkinson, Salford. 

1167. Looms for Weavine, Charles Edward Liebreich, Bradford.—23rd 
March, 1878. 

1181. Airntye CLotnes, Caroline Anne Bourn, Euston-square, London.— 
25th March, 1878. 

1195. Ex.ecrric Conpuctors, Henry Curtis Spalding, London. 

1196. Exvecrric Conpuctors, Henry Curtis Spalding, London. 

1100. VeLoctrepes, James Henry Smith, Euston-road, London. 

1202. Wincnes and Crane Barres, Thomas Archer, jun., Dunston Engine 
Works, Dunston. 

1 Compixep Bett and Flower Stanp, Charles Gall, Halifax.—26th 
March, 1878. 

1206. Mounts for Tonacco Pires, Edwin Barling and William Barling, 
Camden Town, London. —27th March, 1878. 

1240. Surveyine Ixstrument, William Fairley, Chester-le-street, Durham. 

20th March, 1878. 

1263. Harvestinc Macuines, Bernhard Samuelson and William George 
Manwaring, Banbury.—30th March, 1878. 

1311. Cagpinc Enaines, Abraham Holden, Little Hulton, near Bolton.— 
rd April, 1878. 

1414. Deco.ourine St_ks, Eugtne Jules Lebouteux, Boulevard de Stras- 
bourg, Paris.—0th April, 1878, 

1448. PHorocrapuic Camera, Samuel White Rouch, Strand, London. 

1450. Aeratrep Waters, Eliot Howard and Thomas Fardon, Whitecross- 
street, London,—1l1th April, 1878. 

1473. Warcues, William Robert Lake, Southampton-buildings, London.— 
A communication from August von Loehr.—12th April, 1878. 

1488. Speep Recorpinc Arraratus, William Lloyd Wise, Chandos-cham- 
bers, Adelphi, London.—A communication from Hugo Richard Bau- 
man.—13th April, 1878. 


Wilson. 
len Anna Clapham, Sandgate, 


8. 
Frederick Colyer, Holland-street, South- 


Siddeley and Frederick Noel 













1497. Furwa Charles Richard Farmer and Henry Hardwick, Gains- 
borough pth April, S78. 
1342. RecuLatine the Supp.y of Gas to Burners, William Robert Lake, 


Southampton-buildings, London. — A communication from George 
Washington Thompson. 

1554. Lystrument for Descripinc Crrcies, &c., Thomas Parkinson Worth- 
ington, Blackpool.—17th April, 1878. 

1727. Gass Roortne, William Robert Lake, Southarmpton-buildings, 
aga ~—A communication from Edmond Francois Briere.—30th April, 

878. 

1774. Lerrer and other BaLances, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Franklin Fairbanks.—2ird May, 
1878. 

1821. Grinptnc Mitis, William Morgan-Brown, Southampton-buildings, 
London.—A communication from Peter Turner Elting.—7th May, 1878. 

1845. Merauuic TiLes or Stans for Roormes of Buitpines, Henry Gard- 
ner, Fleet-street, London. -— A communication from Lue Guillet- 
Brossette.—s8th May, 1878. 

1985. Rorary Steam Enoines, Edwin Ambrose Brydges, Cricketfield- 
— wee London.—A communication from Raonl Bazin.—17th 
May, 1878. 

— a Exoine Conpessers, Joseph Elton Bott, Nottingham.--27th 
May, 1878. 

2227. SreamM STeeRING APPARATUS, James Watson and Leonard Watson, 
Sunderland.—4th Juve, 1878. 

2251. PLarrinc Macuines, Alexander Miller, Prince of Wales’-road, Lon- 
don, —fth June, 1878. 

2255. Brick Macuinery, Henry Dickenson Marshall and James Lister, 
Gainsborough. 

2256. TuerMometers, William David Bowkett, Leeds.—6th June, 1878. 

2200. VenTILA1oRS and CuimNey Tors, Henry Melville Williams, Chan- 
orz-tane, London.—A communication from Gordon H. Wilcox.—7th 

une, 1868, 

2307. Hypravtic Presses, James Watson, Glasgow.—8th June, 1878. 

q ve —— and Spirrrmse Macuine, Thomas Jeffery, Dorking.—11th 
une, 1878. 

2367. FeLtors and Tires, Thomas James Bell, Sea View-terrace, South 
Shields.—14th June, 1878. 

oe Torrevo Nets, William Munton Bullivant, Fenchurch-street, Lon- 
don. 

2469. IMITATION or ARTIFICIAL LEATHER, John Harrington 
Wight.—20th June, 1878. siinipapdaeaaiod 

2554. TeLeorapaic Apparatus, Christiano Bramao, Lisbon, Portugal. 

2562. Lapies’ Dress-Hotpers, William Charles Alldridge, Birmingham. 
—26th June, 1878, 

2628. Comuina Woot, &c., George Brook, jun., Joseph Sykes 

stake, Huddersfield, Yorkshire. i Oe ar 

2632. RoiLers for Wasuine, &c., Macutnes, John Lewthwaite, Halifax. 

—Ist July, 1878. 

2649. Casks, Henry Bernoulli Barlow, Manchester.—A communication 
from Eugen Ritter.—2nd July, 1878. 

2678. CoMPRESSING IRON or METAL Scraps, Joseph Butler, Briton Ferry, 
Glamorganshire. " 

2680. Raicrna and Pumpine, Charles Julius Ball, Finboro’-road, Bromp- 

y ton, eyes 38 4th July, WS71. 

707. Gas and Steam Motor Enoines, Ma 
Purik, Oxford. , Matthew Pic rs Watt Boulton, Tew 

2709. ManuractureE of Iron, Edwin Pettitt, Chelterham, Gloucestershire. 

ith July, 1878. 


2727. Ramway Wuees, William Henry Kitson, Beech-grove, Oulton, 
















mle 
_leeds.—8th July, 1878. 

2745. VentiLaTors, William Paton Buchan, Glasgow.—9/h July, 1878. 

y Dressinc Mrppiines, &c., Abraham Crabtree, Bacup, Lancashire. 


off. 


11th July, 1878. 





' 





2795. Bursinc Hyprocarsons for Licntinc, &c., Purrosrs, Charles 
McCauley, Fleet-street, London.— A communication from George Kel- 
logg Osborn, Brooklyn, U.S.—12th July, 1878. 

2898. ‘Fapric or Canvas-tissue, Léon Blazy, Boulevard de Strasbourg, 
Paris.—20th July, 1878. 





All ons having an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such application 

Fe the office of the Commissioners of Patents within twenty-one days after 
ate, 





List of Specifications published during the week ending 
27th July, 1878. 

4121, 6d.; 4559, Sd.; 4565, 6d.; 4507, 6d.; 4576, Sd.; 4581, 6d.; 4593, 64.; 
6d.; 4623, 6d.; 4684, 10d.; 4692, 6d.; 4701, 4d.; 4702, 6d.; 4705, éd.; 
4721, 6d.; 4738, 6d.; 4747, 6d.; 4749, 4d.; 4751, 6d.; 4753, 4d.; 4758, 64.5 
4768, 6d.; 4780, 4d.; 4791, 4d.; 4795, 6d.; 4797, 8d.; 4806, 6d.; 4808, 8d. ; 
6d.; , 2d.; 4875, 4d.; 4883, 2d.; 4886, 2d.; 4888, 2d.; 4892, 4d.; 
2d.; 2d.; 4899, 2d.; 4900, 2d.; 4901, 6d.; 4907, 2d.; 4915, 2d.; 
4d.; 2d.; 4928, 6d.; 4929, 2d.; 4931, 2d.; 4933, 2d.; 4936, 2d.; 
9d. 4938, 2d.; 4941, 2d.; 4943, 2d.; 4947, 4d.; 4, 2d.; 8, Gd.; 116, 
528, 4d.; 1304, 6d.; 1452, Gd.; 1771, 4d. 


4925, 
4d ; 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and povnee. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, H h 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





$515. Arparatus ror Firerine Liquips, S. Kemp Welsh.—Dated 18th 
September, 1877. 

The filtering chamber is com of a number of layers of fibrous 
material, placed one over the other, with a layer of elastic material 
between them. Each layer is formed with a central hole so as to leave a 
space in the centre, which is in connection with an air pump, so as to 
cause water to pass from the vessel in which the filtering chamber is 
placed, through the fibrous layers into the central space, and thence to 
the pump. The filtering chamber is closed at top 5 
which, being forced together by bolts, compress the layers to the requi- 
site tightness. 

83066. Apparatus ror DryinG AND Dressinc S1zep WORSTED OR OTHER 
Yarns, C. Anderson.—Dated 26th October, 1877. bd. 





and bottom by plates, | 


The threads of yarn are dried separately, so as to prevent them adhering | 


to each other after having been sized, by leading them on to a revolving 
frame fitted with carriers consisting of endless bands, which cause the 
threads to move in a longitudinal direction from the end of the frame, 
at which they are led or wound on to the opposite end at which they are 
taken off, the length of the time of the operation being sufficient to 
insure the perfect drying of the threads before they come im contact. 


4356. Macuinery ror Repuctne Metat Bars, W. R. Leke.—Dated 20th | 


Novenber, 1877.—(A communication.) 6d. 

The bars ure reduced by passing them through successive pairs of pres- 
sure rollers, such bars being cut off in suitable lengths and fed between 
the pressure rollers by means of a shaft fitted with cams, one of which 
operates a vibrating lever attached to a reciprocating feed carriage, the 
other cams serve to bring the movable cutters into action. The pressure 
is applied to the rollers by means of a reciprocating sash, which operates 
by a loose connection the outer ends of pivotted arms, which carry the 
pressure rollers on their inner ends. The movement of the sash in one 
direction causes all the pairs of rollers to close on the metal, and the 
movement in the opposite direction releases the same. Between each 
pair of rollers the bar of metal is partially revolved, so that each side 
receives equal pressure. 

4390. Woot Mat or Rue, 7. Ogden and J. EB. Thomas.—Dated 22nd 
November, 1877. 2d. ° 

In order to imitate mats made of sheep or other skin, by the process of 
weaving, the warp consists of fleecy wool yarn, the weft being any suit- 
able inferior substance. After every few picks the wool yarn threads are 
raised by the healds, and a rod inserted between them and the remainder 
of the warps. With this rod the wool threads are drawn forward, so 4s 
to form a loop; the warp is then lowered, and picks of weft inserted to 
secure the same. The loops of wool yarn are cut by running a knife 
along the edge of the rod, and the loose ends present a similar appearance 
to an ordinary fleece. 

4425. Rouiine, STRAIGHTENING, GRINDING, POLISHING, AND FINISHING 
METAL Bars or Tues, J. Farmer.—Dated 24th November, 1877. 18. 2d. 

The metal bar or tube is fed between a pair of angled or oblique rollers, 
mounted over and running truly parallel with each other, so as only to 
roll or turn the bar or tube without giving it any feed-in, or end forward 
or backward motion, which is obtained by the oscillation of their shafts 
in opposite angular directions on a vertical axis, at right angles to and 
through the centre line of the rollers in a transverse plane. 

4432. Propucrion aNnp APppLicATION OF ELECTRIC CURRENTS FOR 
LicnTInG, &c., J. Rapieft. —Dated 24th Novenber, 1877. 3s. 10d. 

Each large bobbin is subdivided into several thinner ones disposed side 
by,side and grouped into several systems, their ends or poles being pro- 
vided with iron or steel appendages of a suitable me. and arrangement. 
A further improvement consists in the use of a closed magnetic circuit in 
the inner rod of each bobbin, such circuit being closed either before or 
at the same time as the iron rods are rendered magnetic, and the current 
is made to flow through the inducing and induced coils, special 
appendages being provided for that purpose. 

4485. Perrorattinc Macutyes, J. M. Napier.—Dated 28th November, 
1877. 6d. 

The sheets are carried forward a step after each stroke of the punch by 
means of a reciprocating alternately gripping and releasing apparatus, 
which, when the punch is raised, advances the sheets to the new posi- 
tion, when it releases them and retires until the punch has again 
descended, the forward feed being{continued after each stroke until the 
operation is compfeted. 

4508. Macuinery ror CompBinc Fiprovus Supstances, A. M. Clark.— 
Dated 29th November, 1877.—(A communication.) 1s. 4d. 

The lap or fleece of fibre is first laid parallel by being drawn through a 
gill by means of a nipper, which then carries the filaments under the 
action of combs of progressive fineness, so as to complete their purification 
by parting asunder the web or fleece. 

4515. Sprisc Boxes ror CARRIAGES AND OTHER Locks oR Latcues, S. 
Sanders.—Dated 30th November, 1877. 6d. 

The spring is V-shaped, one arm resting against the back of the box, 
whilst the latch is fitted with a cam-shaped piece which compresses the 
spring by bearing against the other arm of it. The spring is formed with 
a pin at the fold to keep it in position. 

4529. Evevators, W. and 8S. Eddington.—Dated 30th November, 1877. 
6d 


The buckets of endless chain elevators are fixed to a single chain placed 
centrally behind them, instead of two chains placed one on either side. 
45835. Direct-actinc Hypravtic Macurnes ror Riverrine, &e., R. H. 

Tweddell.—Dated 1st December, 1877. 1s. 

A strong frame is formed with a gap of a considerable depth, so as to 
admit the plates to be rivetted between the two sides of the gap, One 
side serves as a strong abutment, and has at its upper end the matrix or 
heading tool; the other side has fixed on it a horizontal hydraulic 
cylinder with its ram, and in the gap in front of the ram is mounted a 
lever centred on a fulcrum at the lower part of the frame, and extending 
upwards some distance above the hydraulic cylinder. This lever has at 
its upper end the punch or rivetting tool in line with and facing the 
matrix or heading tool. The plates being introduced between this lever 
and the fixed abutment, with the rivet between the two tools, the ram 
is caused to advance and press the lever forward, so us to effect the 
rivetting operation. 


4544. Tarrine or Screwine Nuts, 7. Mason,—Dated 1st December, 1877. 
4d. 


A long box chuck or hopper is fitted on the frame to receive the blanks ; 
the tapping tool is fixed at the lower end of this chuck, and is started by 
acom. As each nut is tapped, the tool is withdrawn by means of a 
balance weight, freeing the nut from the chuck when another blank falls 
into position for tapping, and so on until the hopper is empty. In front 
of the chuck is a slide guide worked by a lever from the balance weight, 
so as to prevent the twisting or dropping of the nut from the chuck until 
the tapping tool is restarted. 

4550. Dentat Apparatus, F. Oehlecker.—Dated 1st December, 1877. 6d. 

Articulators employed for setting teeth in the manufacture of sets of 
artificial teeth, are made so as have a vertical adjustment by means of a 
hand wheel upon a shaft fitted with a pinion gearing with a vertical 
rack, a backward and forward and a longitudinal motion by means of 
screws fitted with hand wheels, and a circular motion by means of a ball- 
and-socket joint at the base of the apparatus. 

4558. Drepcinc Macuines, J. H. Rennie and G. B. Rennie.—Dated 1st 
December, UT7. 8d 
Hydraulic power is 


‘applied to the ends of cranes or framework pro-_ 


jecting from the hull of a ship in which the machinery is placed. 
power for actuating the bucket scoop is obtained by hydraulic pressure by 
means of a steam engine and boiler. The steam machinery is urranged 
so as to work the pumps for supplying the necessary quantity of water to 
the accumulator under pressure, or it may be disconnected from the 
pumps and adapted to work a screw propeller for moving the ship from 
place to place. 

4561. Hackuine Frax, &c., G. Horner.—Dated 3rd December, 1877. €c. 

The revolving brushes of machines, in which the tow is stripped from 
the hackles by stripper bars, are cleaned by reducing their speed, so that 
the surface speed of the hackle pins is greater than that of the brushes ; 
and when necessary to clean the hackle pins, or prevent the gumming 
substances from accumulating, the brushes are made to revolve quicker 
until their surfece speed is greater than that of the hackle pins. 

4562. ApeaRAtus FoR CLEANING PLATES AND FLueEs oF Stream Borers 
H., L., and G. Baxter, wd L. Rushworth.— Dated 3rd December, 
1877. 6d. 

Scrapers are mounted on lever arms fitted to movable carriages, such 
scrapers being formed with their back and front faces inclined to each 
other at an obtuse angle, to enable them to mount over obstructions on 
the boiler plates. The es are actuated either by manual or steam 
power through the medium of rods, chains, or racks, and spur, worm, or 
bevel gear. : 
4568. Sarery MEASURING 3rd 

December, 1877. 6d. 

Highly inflammable liquids or fluids are forced or passed into a 
measuring tube, in which a float is free to move up and down on the 
surface of the liquid as it enters or leaves the tube. Attached to the 
float is a rod which protrudes through the top of the measuring tube, and 
is formed with a graduated index, so that the quantity of liquid passing 
will be indicated by the length of rod projecting from the cylinder. An 
overflow tube in communication with the reservoir is placed near the top 
of the measuring tube. 


4570. Time Inpex TaBLe ror TRaMway Cars, &c., F. Marley.—Dated 
3rd December, 1877. 6d. 

In order to enable the conductor to see at a glance the time the tram- 
way or other vehicle should leave each successive station, a time table is 
attached to such vehicle, having two index columns, one for the hours 
and the other for the minutes. A movable pointer works up and down 
in slides, and before starting is placed opposite the hour, and a second 


The 


APPARATUS, B. Tupholme. — Dated 


| movable plate bearing the names of the different stations with a pointer 


opposite each name indicates the number of minutes after the hour that 

the vehicle should leave the station. The second plate is long enough to 

take in the total number of minutes required for the journey. 

4571. Compressep Ain Motor or SprraL Construction, ror TRAMWAY 
Cars, &e., V. J. Fallart.—Dated 3rd December, 1877. 6d. 

The car is mounted on a frame, so as to be able to turn freely in any 
direction, and upon this frame is fixed a gas reservoir, an air compressor 
in the form of a coiled pipe, and the spiral apparatus. The gas passes 
from the reservoir into a cavity beneath a piston placed in an air chamber 
where it is ignited, and causes the piston to compress the air in the 
chamber, from whence it passes into the coiled pipe. The driver admits 
the air when required into the spiral apparatus, consisting of a pair of 
pistons enclosed in a circular envelope and attached to the driving shaft 
to which it imparts its motion. In order to turn easily on curves a 
wheel is mounted so as to turn freely on each shaft, and an indicating 
needle on the platform indicates the direction of the line beneath, so that 
the driver, by means of a lever can direct the car in any direction. 
4586. Sream Generators, W.J Fernie.—Dated 4th December, 3877. 4d. 

In order to reduce the consumption of fuel in accordance with the work 


| done, the generator is formed with horizontal flues, fired at each end, 


and provided with uptakes at the centre. In the centre of the flues is a 


| double hollow bridge arranged so that it can be admitted there through to 





mix alternately with the products of combustion from one or other of 
the fires by means of doors connected together, and operated by a lever. 
The air is heated in passing through the bridge, and assists the com- 
aoe of the gases generated at the end of the furnace last fed with’ 
uel. 
— — Cookinc APPARATUS, C. Nikiforof’.—Dated 4th December, 
877. 8d. 
A jacketted casing has centrally within it a tapering fire chamb 
the lower end of which is a fire-grate, the upper pe po Rag rs ge 
hopper for the adimission of fuel, having a chimney fiue projecting 
upwards from the side. The hopper is fitted with a cylindrical damper 
to regulate the draught. Within the casing an annular cauldron is 
suspended so as to leave a certain distance between it and the sides of 
the casing and the sides of the fire chamber, such space being filled with 
water to a certain height, which can be drawn off through a cock. The 
cauldron forms the receptacle in which the food to be cooked is placed 
Suitable safety valves are fitted to the cauldron and the water 61 ace, 
which also serve for the introduction of water therein. sit 
4589- Preventinc THE Escape oF Sewer Gas rnto Houses, &c. 
C. B. Hornibrook.—Dated 4th December, 1877.—{ Not pecan | be i ~ 
The lower end of the soil pipe is led into a channel with a rapid fall 
leading to a syphon trap ; the channel is open at the top to the outer air, 
a pipe being carried up to the ground level and covered with a grating } 
this pipe is divided in two by a central transverse partition, at the lower 
end of which is a hinged flap, which opens to allow the passage from the 
soil pipe to the trap and then closes again ; thus, should any foul gases 
pass back to the trap, they simply enter a pipe open freely to the outer 
air. A ventilating pipe is attached to the top of the soil pipe, and as its 
lower end is likewise open to the air through the open channel, it will be 
continuously ventilated. : 
4594. Automatic Gas Stove ror Heatine Irons, J. Platt.—Dated 4th 
fayicwee i. po 
The stove is fitted with a top for the admission of gas, such top bei 
operated by a bent lever projecting upward and noah in positi: : ian 
the stove is not in use by means of a spring. The weight of the iron 
when placed on the stove forces down the lever and opens the tap, the 
gas being ignited by means of a small permanent gas jet placed opposit 
the burner. 
4611. Macuinery ror Wasuinc Woot, &c., J. ie, jun.—Dated 5 
December, 1877. 6d. opel gery hae or foe: 
This relates, firstly, to improvements on patent No. 43, dated the 8rd 
of January, 1874, and consists in restoring the liquid which has been 
squeezed from the material by the lower squeezing roller placed below 
the level of the liquid in the trough, again to such trough, by allowing 
the liquid to fall into a receiver within which is a travelling bucket 
whereby the liquid is elevated to a second receiver, from whence it flows 
back to the trough. The second part of the invention consists of 
employing a series of troughs with rakes which move the material 
towards a lifting apparatus which elevates it to the grips of squeezing 
rollers placed between the troughs, which rollers deliver it to the second 
of the series, a stream of the required liquid being delivered thereto. 


4614. Mortictnc Macuines, W. B. Haigh.—Dated 5th December, 1877. 6d. 

At the bottom of an upright cast iron frame are brackets carrying a 

crank shaft driven by a band and pulley, and connected by a rod to the 
rear end of an overhead link sliding through a carriage piece or block 
which can be moved backward and forwards along the link, by means of 
a screw working through it so us to lengthen or shorten the stroke of the 
front end of the link, which is attached to a bracket sliding vertically in 
guides on the front of the frame and carrying the morticing tool, beneath 
which the work is placed. The depth of the cut is regulated by means 
of a hand lever, which throws one of the pulleys on the crank shaft into 
gear, and by a band communicates the motion to the screw passing through 
the carriage piece. Stops on the carriage piece throw the pulley out of 
gear again. 

4616. PrRopucING ORNAMENTAL DESIGNS ON WOOLLEN AND OTHER FABRICS 
A, M. Clark.—Dated 5th December, 877.—(A communication.) 6d. R 

The fabric to be ornamented is stretched on a cylinder, to which a con- 
tinuous motion is given, and a stencil plate carrying the desired pattern 
is fixed directly over it. A teaseling cylinder receiving rotary motion, as 
well as a to-and-fro motion, over a portion of the stencil plate, raises the 
map through the interstices of the stencil, and thus produces the design. 
4619. armet Woven Fasrics, R. H. Houston.—Dated 6th December, 

1877. 6d. 

The fabric is wound upon a roller together with a thin sheet of metal, 
millboard or paper, and frictional pressure applied to the roller, so as to 
retard its motion, and give the necessary tension to the fabric whilst 
being wound off on to another roller. 

462'7. ANNEALING OVENS FOR THE PRODUCTION OF VERY TutN IRON AND 
Sree. Wire, @. W. von Nawrocki.—Dated 6th December, 1877.—(A coin 
munication.) 6d. 

The bundles of wire to be reduced in thickness are placed in the hearth 
of the oven, and when sufficiently heated are placed one at a time upon a 
drum placed in the oven, and which can be raised and lowered for this 
purpose. This drum is kept cool by a current of water passing through 
it. The wire is pulled out by tongs through the front of the oven and 
guided into a pair of rolls immediately in front of it, which gradually 
pull the wire off the drum, the latter revolving freely. 


4628. AppaRATUs FoR Movinc Invatips, 4. Barlow and M. Burtenshaw. 
—Dated 6th December, 1877. 6d. 

Strips of woven material are placed under the body of the person to be 
moved, and their ends attached to a frame so as to form a stretcher. To 
the ends of the frame are attached straps, which are also attached to a 
horizontal bar above, supported at either end by a tripod and fitted with 
a hand wheel, by meaus of which the strap is wound on the shaft, and 
the stretcher consequently raised. ‘ 
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4629. Borers ror Hearine Conservarorizs, &c., J. Watson.—Dated 
6th December, 1877. 6d 

A -shaped boiler encloses between its two arms a second boiler 
running the whole length of the former, and connected thereto by pipes. 
The second chamt icates by pipes with a third placed directly 
above the second. The three boilers are encased in brickwork, and the 
grate is placed beneath, the flames passing freely round the three boilers 
and out through a flue. 

4631. Tives, 2. Cosslett, jun.—Deted 6th December, TT. Gd. 

The tiles are of a rhomboidal form with taper rolls, so that the rolls 
and fillets at the side overlap without removing the corners, or the tiles 
themselves are tape: and arn with the taper in opposite direc- 
tions, each tile being provided with suitable rolls and fillets to interlock 
the one with the other. 

4635. Manvracture or BicarnonaTe oF AMMONIA AND Sopa, A. JM. 
Clark.—Dated 6th December, 877.—(A communication.) 6d. 

A solution of sea-salt is placed in a series of closed vessels, into which 
gaseous ammonia is introduced and dissolved in the desired proportion. 
The vessels communicate so that the in excess can pass from one to 
another and be dissolved. The liquid is then forced by compressed air 
through a sg false bottom provided with filtering cloth to retain 
the insoluble matter, the liquid passing thence into a series of columns 
where the combination of the carbonic acid with the ammonia is effected 
under pressure, the carbonic acid being admitted at a greater pressure 
than that in the columns, in order that it may expand and so cool the 
liquid. As the bicarbonate of soda is precipitated, it is discharged into a 
closed filter forming part of the column, and the ure in the filter 
causes the liquid to traverse and deposit therein the precipitated salts 
mostly composed of bicarbonate of soda, which is then washed and dried 
or calcined. 

4644. Comprxep Sworp anp Revo.ver, W. Davis.—Dated 7th December, 
1877.—( Not proceeded with.) 4d. 

The barrel of the revolver is mounted above the blade, the hilt ef the 
sword acting as a rifle stock. The steel scabbard is cut in sections formed 
with stop hinges, to fold up in the form of a rifle stock, which is attached 
to the sword by a slot and catch. The point of the sword forms the fore- 
sight for the carbine or revolver. 

4648. Construction or Buripines, &c., J. J. Lish.—Dated 7th Deeember, 
1877. 6d. 





For constructing walls, floors, &c., of artificial blocks of concrete or | 


other material, the blocks are formed of the shape of a Z. L, or T, and 

are so placed together as to provide cavities available for flues, ventilating 

channels, or air spaces to prevent the penetration of damp. 

4649. Kwitrinc Macurivery. J. W. Lamb and §. Lowe.—Dated 
December, U77. 18. 4d. 

This relates to improvements on patent No. 4260, dated 8th December, 
1875, and consists of alterations thereto so as to extend the capabilities 
for the automatic production of embroidery. The embroidery points are 

ted on an independent bar to which an endway motion is given, 
besides the reciprocating motions requisite for throwing them in and 
out of action. The silk or embroidery thread carriers are mounted on 
bars which follow respectively the endway movements of the point bars, 
and lay the threads between the needles and the points. The point burs 
and the thread carrier bars are mounted in brackets ofthe narrowing 
mechanism, and are worked by slides common to both, giving, however, 
the thread carrier bars an independent supp) 'y traverse motion 
by means of a rotary cam and rock lever. The thread carrier bars are 
connected together by a weighted chain and guide pulleys, so as to allow 
of them moving together, but in opposite directions, to lay the thread 
upon the needles as required. The motions of the point bars and thread 
cariier bars are controlled by rotating pattern cams, which cause tappets 
to act upon the pawl and ratchet mechanism, which gives the endway 
motion to the bars. 
4650. CLEARERS For REMOVING IMPERFECTIONS FROM YARNS OR THREADS, 

J. Stubbs and C. H. Pugh.—Dated 7th December, 877. bd. 

The orifice in the plate through which the yarn passes is of an angular 
or circular form, and is cut out a half on each of two plates, which are 
adjustable so as to regulate the size of the orifice for different ‘‘ counts.” 
The yarn is thus brought in contact at more than two points, and is con- 
sequently better cleared than hitherto. 

4651. Carrovcne Cases, &c., E. G. Brewer.—Dated 7th December, 1877.— 
(A communication.) 6d. 


Tth 








6d. 

In order to facilitate the withdrawal of the cartridges they are placed in a 
tin reservoir forming the lower compartment of the cartouche case, such 
reservoir forming the arc of a circle, and having therein a pushing 
carriage actuated by a spring, so as to constantly push the cartridges in 
front of an opening made in the case. through which they are introduced 
or withdrawn. The upper compartment of the case serves to contain the 
different articles necessary for use with the fire-arm. 

4655. Apparatus ror SortTine, CRACKING, AND Sirtina Nots, H. C. 
Ashlin and M. Herschell.—Dated 8th December, 1877. 6d. 

The nuts are sorted by causing them to travel over openings gradually 
increasing in size, through which they fall and slide down tubes on to 
rotating wheels, divided circumferentially into cells. These wheels 
deposit the nuts upon an anvil, where a hammer descends and cracks 
them; such hammers being actuated by a cam, and so arranged and 
weighted as to deliver a blow sufficient to break the shell without damag- 
ing the kernel. In order to separate the kernels from the shells, the 
nuts are then placed in a rotating cylindrical sieve, along which they are 
carried by an archimedian screw, the small portions of broken kernel 
and shell falling through the sieve at the top part where the meshes are 
small, whilst the whole kernels and the larger portions of shell are 
delivered at the other end of the sieve. 

4656. Pupp.iine Furnaces, 7. Gidlow and J. Abbott.—Dated 8th December, 
1877. 6d. 

This relates to improvements on patent No. 2018, dated 1877, and con- 
sists in constructing the vibrating or oscillating furnace, with an opening 
through which combustible gases and air may be admitted into the 
furnace and ignited. The burning gases act directly on the iron or steel, 
and no fire-grate is required. e pipes to convey the gases are con- 
nected by sliding or rocking joints, to allow the passage of the gases and 
air, whilst the furnace isin motion. Furnaces, whether heated by liquid, 
solid or gaseous fluid, when of large size are formed with two or more 
flexible necks leading to the chimney or flue, or one neck divided into 
two or more divisions internally. The bridge of the furnace or the ends 
of the hearth against which the molten metal is thrown by the motion 
of the furnace is made hollow, so as to allow of the circulation of air or 
other cooling medium therethrough. The neck of the furnace is fitted 
with a damper to control the passage of the heated gases. 

4660. Grass Botties, Jars, &c., E. Brefit and J. Edwards.—Dated 8th 
December, 1877. 6d. 

This relates to an improved tool for forming in the neck of the bottle 
downward slots in combination with granular grooves on the inside of 
the neck. The tool is similar to a pair of tongs in combination with a 
central plug, fitted with a number of studs, to form the downward slots, 
and a pair of expanding dogs moved by the pressure of the hand on the 
tongs, to form the annular grooves. For stoppering bottles, a metallic 
ring is placed on the plug, and the glass during the formation of the 
neck will swell over and firmly imbed the ring in the neck. The ring 
may then be screwed, and any suitable closing device attached thereto. 
4665. Stream Generators, &c., J. Blake.—Dated 8th December, 1877. 4d. 

Two ‘globular chambers are connected together by means of a water 
tube for each section at the furnace end of the generator, such tube 
passing through the fire-grate. Each remaining section consists of three 
globular chambers connected together by - cylindrical neck. The upper 

an 








chambers are formed with a " d by junction pipes 
with a steam reservoir. The lower chambers are cted by junction 
pipes with a range of piping through which the sediment and water may 


be discharged, and into which the feed water may be admitted. The 
safety valve is formed with a piston fitted to slide within a cylinder 
formed with a small supplementary valve loaded to the blowing-off 
weight. When the small valve is raised the passage through the piston 
is closed, and the ure above the piston reduced by the escape from 
the small valve. pressure on the inner side of the piston now forces 
it upwards and opens the main escape valve. 
4678. Cuimyney Top anp VenTiLator, E. Dunn.—Dated 8th December, 
1877. 6d. 

The apparatus is constructed with douple inner conical surfaces, in 
combination with outer conical surfaces extending round the same, and 

rovided with a series of radial partitions between which are apertures 
ottes from the exterior to the interior of the apparatus. The lower of 
the outer cones is attached to the neck of the apparatus by an inner 
conical plate extending right round without any opening, and the upper 
cone meets at its inner edge another inner conical plate extending also 
right round, and whose upper edge forms the outlet of the chimney or 
ventilator. A conical cap is placed above the cones and extends upward 
and inward from the outer edge of the uppercone. This cap has no 
opening except at the top,so that no draught can enter at the sides or 
bottom, and any draught entering the top will be diverted from the 
entrance of the chimney top by the inner conical surface. 
4681. Woven Corps, J. and J. E. Newton.—Dated 10th December, 1877. 

6d. 


The cloth is woven with six shafts, and in every twelve ends of warp 
the first and second are drawn together through one eye or heald, a third 
and fourth, a seventh and eighth, and a ninth and tenth are similarly 
irs. The cloth is woven with six picks to theround. 
The first and second and the seventh and are drawn one 
shaft, the third and fourth and the ninth and tenth through a second; 
each fifth, sixth, eleventh and twelfth end is drawn through a separate 
shaft. For one pick the seventh and eighth and the fifth and eleventh 





ends are lifted; for the second pick the fifth and twelfth ends are lifted ; 

for the third, the sixth and eleventh ; for the fourth, the third and fourth, 

the ninth and tenth, and the six and twelfth are lifted ; for the fifth, the 
same ends are as for the second ; and for the sixth, the same ends 
are lifted as for the third. 

4687. Bicycues, /. 8. Smith.—Dated 10th December, UST7. 6d. 

The rim of the wheel is formed of two metal rings connected ther 
by their edges so as to form a tubular ring or felloe. The outer ring is 
semicircular and receives the india-rubber into its concavity, and the 
inner ring is considerably deeper in its concavity and receives the spokes. 
The fork is made by splitting a tube and forms a prolongation of the 
stem. The roller are fitted with a honeycomb collar surrounding 
the axis loosely to keep the rollers parallel to the axis. 

4689. Castors fron Furntrure, M. H. Hernaul and R. Horstmann.— 
Dated 10th December, 1877. 6d. 

The castor is formed with a socket at the bottom to receive a ball, the 
upper surface of which rests on a pivot attached to a spring which bears 
upon the top of the castor. The ball is secured in the socket by a 
clamping ring, and when any weight is upon the chair the spring offers 
an elastic resistance. 

4693. Cotiectinc anv Suppiyinc Gas To anv FROM Casks, &c., J. L. 
Hancock. —Dated 1th December, 1877. 6d. 

To collect any excess of carbonic acid gas from casks containing 
fermenting fluids, a tube fitted with a cock is attached at one end to the 
upper part of the cask, and at the other to a main through which the gas 
passes, should the carbonic acid gas be reduced in other casks in connec- 
tion with the main, and the pressure will thus be maintained in casks on 
draught. A g tor is employed to ee gas to supply to casks on 
ight, such g tor being fitted with a tube reaching nearly to the 
bottom, and ding to a sufficient elevation to obtain the required 
pressure, and passes into the bottom of a vessel large enough to contain 
the fluid forced up from the generator, such vessel being open to 
the air, and thus ulates the pressure in every cask. The generator 
communicates with the main by a pipe, and has an opening to admit the 
acid and carbonate of lime or other substance used to generate carbonic 
acid gas. 

4696. Breakinc Apparatus ror CARDING Macuines, W. E. Gedge.— 
Dated Wth December, 1877.—(A communication.) — (Not proceeded 
with.) 4d. 

A small iron breaking cylinder with an indented surface has grooves 
formed on it opposite the spaces between the rings, and at each of these 
spaces a band of leather or metal passes between the breaking cylinder 
and the doffer. These straps pass under the doffer between it and the 
breaking cylinder, round a cylindrical shaft, and return between the 
cylinder and the friction rollers of the feed cloth, and breaks the long 
pieces of wool which meet between one ring and another. 

4703. Oscittatinc Pumps, A. Rommell.—Dated 1th December, 1877.—(A 
communication.) 6d. 

The pump consists of a scroll plunger combined with a central disc, which 
constitutes an oscillating piston, such parts being operated by an excentric 
and driving shaft working concentrically within the casing of the pump. 
The disc divides the cylinder of the pump in two parts, each fitted with 
inlet and outlet ports. The shell is cast in two pieces with flanges con- 
taining a circular chamber for the disc. (On the inner face of each part is 
a cylindrical projecting inwards as far as the disc, and in combina- 
tion therewith are partitions which separate the inlet from the outlet 
port of each set, and project inwards to the inner ends of the cylindrical 
portion. Slots are made on the opposite sides of the scroll plunger, to 
receive the partitions. 

4704. Rotiine MILs For Crusuine Grary, &c., W. Rowlandson.—Dated 
11th December, 1877.—(Void.) 2d. 

The rolJs of each set are geared together at each end by cogged, mortice, 
and spur wheels alternately, and the seed is thrown into the hoppers 
(placed outside and above the top rolls), and passes between the two top 
rolls, and falls into another hopper on the opposite side, which guides it 
between the secone and third rolls, and so on until it leaves the fourth 
and fifth rolls, when it falls down an incline intoa worm working between 
two sets of rolls. 

4'707. MACHINERY FOR MOULDING AND Presstno Bricks Anp TiLes, A. M. 
Clark.—Dated 11th December, 1877.—{A communication.) 8d. 

The mould frame is supported on springs, so as to yield under the 
action of the press, and is guided b; 8 attached to the revolving table. 
A follower attached to the table slides up and down within the mould us 
the table rises with the ram of the hydraulic press, and within the 
follower is a movable core mounted on springs, so as to yield to the com- 
pression of the material in the mould. The core forms the hollow el 
on the under face of the brick, and the crosshead (between which and 
the table the bricks are comp! ) carries the core to form the panel on 
the upper face thereof. 

4722. Fivsninc Warer-cLosets, A. Sweet.—Dated 12th December, 1877.— 
(Void.) 4d. 

This consists of the application of a tubular valve and neck-piece to 
the outlet pipe in connection with a ball valve, so arranged as to give a 
syphon action, both when the outlet is raised or let fall at rest, such 
syphon action continuing until the whole contents are discharged. 
4737. ArraRatus ror Discnarcinc Coat, Grats, &c., FROM Satps’ 

Houps, P. J. Wates.—Dated 13th December, 1877. 6 

To the upper end of a semicircular steel shoot is attached a platform 
for a man to tip the lifted bucket. The bucket is lowered into the hold 
to be charged by a crane, which then raises it above the shoot, when it is 
tipped, the contents passing down the shoot. 

4741. Apparatus For Bastinc Meat, E. T. Boston.—Dated 13th December, 
1877.—( Not proceeded with.) 2d. 

The apparatus is made preferably of tin, the shape and angle of 
sides being so as to allow of holes being made larger at the sides ; the fat 
thus running over the area from side holes, spreads it, at the same time 
reduces the rate of passage. 

4742. Compixnep Door Sprinc anp Cueck, E. W. Cooper.—Dated 18th 
December, 1877.—{ Not proceeded with.) 2d. 

This consists chiefly in the combination with the spring of a check or 
stop, and in the construction of the spring with three parts, two fitted to 
slide or work within the other, and one of which is secured to the door 
post and another to the door. 

4743. Vatves anv Vacve Seats, J. FE. Hodgkin and M. Nevhaus.—Dated 
13th Decemier, 1877.—{ Not proceeded with.) 2d. 

This consists in making the valve conical, rounded at its smaller end, 
the valve resting upon its apex in the hollow of the seat, consisting of 
two halves of a hollow cone or frustrum of a cone. ® 
4744. Castors, J. Fairbank and B. H. Richardson.—Dated 13th December, 

1877.—{Not proceeded with.) 2d. 

The upper part consists of a plate secured to the piece of furniture, or a 
socket to receive the lower end of the leg is provided. The lower part 
consists of a plate on which arms or brackets are provided, between 
which a roller is fitted. 

4748. Macneto-eLectric Macuines, W. R. Lake.—Dated 14th December, 
1877.—{A communication.) 6d. 

This relates to improvements on patent No. 4280, dated the 6th Novem- 
ber, 1876, and consists in the combination with the commutator of two 
brushes attached to a pivotted disc, the axis of which coincides with the 
axis of the commutator shaft, the disc being provided with one or more 
set screws, whereby it may be clamped in variable positions for regu- 
lating the strength of the current. The circuit is automatically closed 
and broken by means of a disc upon a shaft rotated by a band and 
pulley. The disc is formed with two radial slots to receive sliding 
switch blocks pressed inwards towards the axis of the disc by an 
adjustable spiral spring. The shaft carrying the disc projects outwards 
and is covered with a wooden shell carrying a metallic hub, against 
which the switch blocks rest when they yield to the spiral springs. A 
brush attached to a pillar bears constantly upon the hub. This pillar is 
connected by a wire to one line wire, and the pillar which supports the 
shaft is connected by a wire with the other line wire, both connections 

made between the machine and the vat used for containing the solu- 
tion in the electro-plating process. When the machine is at rest the switch 
blocks form an electrical contact with the hub, and the electrodes are 
thus provided with a short circuit through a portion of the line wires, and 
through the connecting wire to the pillars, brush hub, switch blocks, 
disc, and the other connecting wire. 

4750. Apparatus ror Prope.iine Boptes, J. Scott.—Dated 14th December, 
1877.—(Not proceeded with.) 2d. 

The apparatus consists of an upper and lower horizontal bar, which are 
coupled together by one, two, or more other b th movable joints, 
so that when the em is in operation the opposite pairs of mem bers 
move parallel to each other. 

4756. Manuracrvre or Metat Cans orn Cases FoR PRESERVED Foon, 
oe W. Rollason.—Dated 14th December, 1877.—{Not proceeded with.) 


The end plate of the can or case intended to be opened is secured by 
soldering a rim or band of metal by its upper edge to the end plate, and 
by its lower edge to the side of the can or case. 

4760. Scissors AND SHEARS, C. Tebbitt.—Dated 14th December, 1877.4 
communication.)—(Not proceeded with.) 2d. 

The blades are made separate from the shanks, and to slide in or along 
the shanks, which are jointed together at their outer ends. 

4762. Catenpars, A. Brown.—Dated 14th December, 1877.—( Not proceeded 
with.) 2d. 

This consists in the printing’ round upper surface of the lid of a box in 
separate rings the numbers of days of the month, the names of the days 
of the week, and the months of the year respectively. The lid is con- 
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structed in two pieces, the central portion containing the week days and 

months revolving on a fixed centre, and having a pair of pointers fixed 

on its face. 

4765. Purirication or Opium, J. W. 
14th December, 877. 4d. 

This consists in treating opium with one or more of the followir 
solvents, viz.: ether, chloroform, ethylic, methylic, or amylic alcohol, 
— of carbon, benzine, light on te oils, and oil of turpentine, 
either separately or mixed various ways with one another, or with ammonia 
or other chemicals. 


4771. Trearment or Pyroxy iy, F. A. Zimmermann.—Dated 15th Decem- 
ber, 1877.—(A communication.) 4d. 

Collodium wool or pyroxylin as at present factured an 
acid compound that cannot be removed by simple washing, and is very 
detrimental both for photographic and pharmaceutical pu > 
acid is removed by treating the pyroxylin for a considerable time at a 
warm tem ture with a dilute solution of sulphurous acid, and finally 
washed well with distilled water. 


4772. Treatine OLp Corpace AND orHER Faprics, W. Boggett.—Dated 
15th December, 1877. 4d. 

The material is steeped for two hours in water at a temperature of 
200 deg. Fah., and then steeped in a strong solution of caustic alkali for 
two hours, at about 200 deg. Fuh., then in a weaker solution, afterwards 
boiling in a weaker solution for one hour, and again boiling in a still 
weaker solution, the materials being well washed and squ after each 
steeping and boiling. The fibres are then dried and passed through a 
teazer or other machine for pulling them asunder. 

4'778. Macutnes ror Sizeina Yarn, 7. M. Eccles and W. Walker.—Dated 
Lith December, 1877.—{ Not proceeded with.) 2d. 

This consists in applying a small quantity of lubricating material to the 

surface of the drying cylinder. 


4779. Motes, T. M. Eccles and W. Walker.—Dated 1th December, 1877. 
Ge 


Swan and B. 8. Proctor,—Dated 


tat 





In order to regulate the position of the counterfaller wire of self-act: 
and hand mules during the running out of the carriage, an arm is fix 

to the counterfaller shaft, and to which a link is sus) nded, at the lower 
end of which is jointed a second link provided with a bowl running on 
a rail fixed to the floor, the rail being tapered off at each end and p) in 
the centre. As the cai runs out the counterfaller wire is depressed 
the required distance from the underside of the yarn, and when the 
curriage arrives at the end of the stretch, the counterfaller wire is raised 
to its original position near the yarns, ready for breaking off. By this 
means, when one yarn breaks, it is held out of reach of the ad, t 
yarns, and eumneguenty does not break them. The incline which acts on 

ect 


the finger projecting from the faller shaft is movable, whereby the time 
of depressing the counterfaller wire can be regulated in proportion to the 
varying time at which the copping faller is unlocked between the top 


and bottom of the set. To accomplish this the incline is connected toa 

screw, to which is fixed a ratchet-wheel, which is acted on by a catch at 

every stretch. 

4785. Exuipittnc ADVERTISEMENTS At Nicut, J. G. Tongue.—Dated lith 
December, 1877.—{A communication.) 6d, 

This consists of a frame made to revolve in any convenient manner, 
and bearing a series of advertisements on transparent glass, which are 
brought successively beneath a reflecting lens arran, within a lantern, 
or lamp-post, so that the advertisements are reflected on an enlarged scale 
upon the footpath or ground. 


4786. Trowe:s, J. Lee.—Dated 17th December, 1877.—{ Not proceeded with.) 
2d, 


The blades of transplanting trowels have a longitudinally curvilinear 
form, and when made continuous with the back of the handle is join 
thereto by means of a collar placed at the junction, and embracing the 
tront of the handle to which it is rivetted. The collar has a projecting 
strap, which is rivetted into the hollow front of the blade, and thus 
unites it securely to the handle. 

4787. Bepsreaps, H. W.and L. J. Makepeace.—Dated 17th December. 1877. 
—(Not proceeded with.) 2d. 

Spring mattresses are formed of a loose top or frame, free to move up 
and down in guides at the corners, and to which the slats are attached in 
the ordinary way. This frame rests on springs interposed between it 
and the side frames of the bedstead. 

4788. Gratinos, G. Parsitt.—Datel 17th December, 1877. 4d. 

Curved lugs are formed upon the underside of the grating, and inter- 
lock with corresponding lugs formed upon the plate covering the recep- 
tacle into which the water passes through the grating, so that the plate 
cannot be lifted without previously vereiving the grating upon its hinge, 
thereby unlocking the lugs. 

4789. Measurine Instrument, W. Walton. —Dated ith December, 1877. 
—(Not proceeded with.) 2d. 

The instrument is for measuring wire or thin sheet metal, and consists 
of a disc, whose circumference is marked with a number of divisions, 
and which is mounted on an excentric axle, to which is suspended a 
weight. The material to be measured is held inst a stop piece, and 
the weight draws the disc round until the material is bound Rubee the 
dise and the rest, thus causing a uniform binding pressure upon the 
material, the thickness of which is indicated by the number on the 
divisions of the disc. 

4792. Snips or Vessers, A. H. Hewmilton.—Dated lith December, 1877. 
4d. 


In order that the force of the wind shall be available to the maximum 
degree for propelling the vessel, the sails are arranged at an angle to the 
vertical, having the normal to their plane passing through the meta- 
centre, or near it; and they are by preference made of a hemispherical, 
segmento-spherical, or other curved form, with the concavity directed 
towards the wind, and the borizontal curvature or bulge of the horizontal 
yards reversed at the hinder end of the sail, the hinder curvature being 
prolonged if necessary, in order to maintain the vessel's head right, 
acting thus after the manner of a kite. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspendent.) 

A CONSIDERABLE amount of iron is being turned out at the mills 
and forges this week. Certain portions of works begin earlier in 
the week than has been usual, but sometimes whole mills are 
kept standing throughout the week. ‘Good orders distributed 
steadily since the quarterly meetings are affording work for the 
leading sections of some finished ironworks, and regular inquiries 
are being received by the same firms. All complain of the prac- 
tice now generally adopted of buyers seeking quotations from 
ironmasters and merchants alike when they desire to purchase only 
a very small lot, less, in instances that have occurred this week, 
than one ton in weight. is practice, while the works are still in 
need of work, keeps prices from making any advance. <A specific 
reduction of 15s. per ton in the galvanised iron of Messrs. 'T. W. 
and J. Walker, merchants, of Wolverhampton and London, 

ins from the Ist inst. This drop was made known upon 
*Change in Wolverhampton on Wednesday. The effect upon 
quotations generally was the greater, because circulars had that 
morning been received from Messrs. Hird, Dawson, and Hardy, 
of the Lowmoor Ironworks, announcing a drop of £2 in boiler 
plates, angle iron, tires, and axles; and of £ 2a ton in bar 
iron, leaving plates at £22 up to 24 cwt., and bars £19 up to 
34 cwt. Considerable orders for food plates are under execu- 
tion at Wednesbury, for India, and to-day—Thursday—there are 
inquiries for as many as three thousand separate plates for Russia. 
Sheets are in improved request for galvanising ; and tank plates 
are in better demand. Galvanising sheets are fairly plentiful. 
Pigs are a trifle easier ; but they are not quotably altered. Coal 
is a little better in inquiry, and prices are firmer. A promising 
find of coal in the Dudley district has just been made by 
Mr. J. McEwen, of Park Head, who in a new shaft has 
at a depth of 120 yards reached a seam of 10-yard coal. 

e galvanised sheet makers are active on season orders from 
Canada, and in a few instances extra men are being employed, 
and all expedition used to get them out of hand. her foreign 
markets display no improvement ; still trade for abroad is not as 
a whole unsatisfactory. ‘The mail from Melbourne this week 
speaks of the competition which the where of this district 
experience from those of Scotland. tch 26 gauge galvanised 
sheets are valued at £22 in that market, where, whether for 
Scotch, or Staffordshire, or Bristol sheets, the trade on the month 
has been quiet, with £23 realised for ordinary English brands, 
and £24 5s. for best to arrive, and £24 on the spot. The 
tin-plate mills of this district are as a rule age Fi want of more 





work, though there are one or two instances in which a heavy order 
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or two has lately been taken, in one case heavier than for two years 
past. The Patent Shaft and Axletree Company, Wednesbury, are 
extremely busy in the manufacture of boiler-plates, which it is 
understood are for shipment to Bombay. It is expected that the 
contract will keep the men in this department fully — for 
several months, and considerable overtime is being . Other 
departments of this great establishment, however, are not in very 
regular occupation. Messrs. Taylor and Farley, of the Summit 
Foundry, West Bromwich, have completed a new rolling 
mill, upon an improved principle, for her Majesty's Dockyard at 
Chatham. A fair criterion of the amount of work doing in the 
hardware industries in the district lying outside Birmingham is 
found in the circumstance that the railway compart keep fully 
occupied in the out — astoall branches but coal and iron. 
The heavy trades about Tipton and Dudley and Brierly Hill 
display evidence of a growing inquiry in respect alike of forged 
and cast and rivetted work. The Corporation of Wolverhampton 
have ordered this week from Sem. G. L. Underhill, merchants, 
Wolverhampton, by contract, 1000 galvanised sani pans of 
the new air-tight pattern devised by Mr. G. Hughes. ers of 
weighing machines and scales are finding out that the 
Americans have acquired considerable favour in the colonies 
with their cheap apparatus of this class, in the construc- 
tion of which wos is largely used. Picks of improved 

uality, and finish are being shipped to A a. 
Makers of safe and strong room doors learn by this week’s 
Australian mail that at Melbourne two new manufacturing firms 
in this industry are announ The strike in the nail trade con- 
tinues with undiminished vigour, the men declaring that in no 
instances will they resume work, except at prices which mean an 
advance of from 20 to 30 per cent. on their present wages. The 
colliers here and there in North Staffordshire are rather discon- 
tented just now as to the wages they are receiving. They point 
out “the inconvenience that constant night work subjected them 
to,” asking for an increase upon their present remuneration of 
8s. 6d. a turn. Of course, in the present state of trade, the 
advance had to be refused, but the manager expressed the pleasure 
that it would give him to meet their wishes when the condition 
of trade should warrant it. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

A GENERAL feeling of more confidence in the future is now the 
most prominent feature in the iron trade of this district, and a 
better trade already being done is reported in some quarters; but 
as yet there is very little real ground for believing that any sub- 
stantial increase of activity has up to the present been felt in any 
of the iron industries of this district. Indeed, during the past 
week the market, if anything, has assumed a quieter tone, and at 
Manchester, on ‘Tuesday, there was but.a limited attendance, with 
less inquiry than at the previous weekly meeting. There seems, 
however, to be little doubt that the trade of the district is on the 


turn for improvement, however gradual it may be, and prudent, 


ironmasters are not disposed toenter into very long forward engage- 
ments at the present rates. 

Lancashire makers of pig iron exhibit a firmer tone, and as 
they are tolerably well supplied with orders in comparison with 
their present very limited production, they are not disposed to 
make the slight concessions to secure orders which buyers a fort- 
night ago were able to obtain, nor are they disposed to enter into 
contracts at present prices beyond the next three months, unless 
under very exceptional circumstances. For delivery into the 
Manchester district, the quotations for Lancashire pig iron may 
be given as firm at 50s. to 50s. 6d. per ton for No. 3 foundry, and 
49s. to 49s. 6d. for No. 4 forge, less 24 per cent. 

In outside brands, however, notwithstanding the firmer tone 
exhibi b cashire makers, there continues to be a 
deal of Soaking at very low figures, and this is particularly the 
case with Lincolnshire irons, forge qualities of which are cur- 
rently reported to have been sold at 45s. per ton, less 24 per cent. 
deliv into the Manchester district. The average selling 
quotations for ordinary brands delivered here may, however, 
be given at about 47s. 6d. to 48s. per ton for No. 3 foundry, 
and 463, 6d. to 47s. for No. 4 forge, less 24 per cent. With 
regard to North-country irons also prices continue about 
as low as ever, G.M.B.’s delivered into the Manchester 
district being offered freely at 47s. to 47s. 3d. per ton net cash, 
with No. 4 foundry and forge offered respectively at 6d. an 
1s, per ton less. Derbyshire irons, for which about late rates are 
maintained, are naturally almost entirely out of this market in 
face of the much lower rates at which other outside brands can 
be bought. There is little or no change to notice in the finished 
iron trade; one hears a good many reports that manufacturers 
are betver off for orders, but from inquiries I can only find that 
it is in exceptional cases that works are in any much better posi- 
tion as yet, although generally they are looking forward to being 


ier before long. Some of the large machine makers, who are 
chiefly en, in the foreign e, such as Messrs. Platt of 
Oldham, are r off for work, and general engineers are not so 


quiet as they were. 

The coal trade continues in a very depressed condition, and 
as I have antici in previous reports, further reductions 
in the list prices of house coal have been found n in the 
Manchester district, where a drop of about 10d. per ton has this 
month been made by the — firms. In other districts prices 
of honse coal are also weak, although there are no announced 
reductions in the list rates. Forge and steam coal continue very 
hard to sell and low in price, but engine classes of fuel maintain 
late rates, and good slac which is scarce, is slightly dearer, 

The shipping trade continues extremely dull, and coal is being 
pushed in the market at as low prices as have ever been known in 
the district. 

The placing of several good orders for steel rails has led to an 
improvement in the position of the hematite pig iron trade of 
North Lancashire and Cumberland, and as way companies 
are —a disposition to buy the rails they may require for 
some mon to come while prices are comparatively low, it 
is fair to assume that the demand for iron rail will increase ina 
corresponding ratio. That trade is slowly but gradually im- 

ny to be seen on every hand, and in confidence is 
own between buyers and sellers. is observable on 
continental account as well as in the home markets. There is no 
increase in the output of pig iron, and before any of the 
now out of blast are relighted the large at some of the 


works will have to be reduced. Makers are not ing sales 
at present prices, but are confidently awaiting the return of 
better markets, and improved values. At one manufac- 
turing establishment alone, there is no less than £100,000 worth 


of pig iron in stock, No. 1 er is SS at 
60s. per ton at makers’ works, and No. 3 forge at 56s. per ton. 
Merchant steel enjoys but a poor market, the chief product of 
local works being railway material. 

Tron shipbuilders have an improved look-out, but no new orders 
of importance have been accepted, and the building yards in this 
district have only a limi number of ships on the stocks. 
Marine engineers have only asmall programme of orders in hand 
the chief features of which are the construction of two pairs of 
500 nominal horse-power direct-acting surface condensing engines 
for the Red Star liners, being built at Barrow. One or two good 
orders for repairs are in le 

Engineers employed in the general trade aad boiler-makers 
have but work enough to employ a comparatively small number 
of hands, and finished ironworkers cannot keep their mills in full 
employ. Railway rolling stock has lately been latgely ordered, 
Tron ore is in steady request, but as only two-thirds of the fur- 
naces are at work, the consumption is not so great as would other- 
wise be the case. The coal trade is very weak, and coke is only 
in small delivery. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TueErE is not much information of interest to note this week. 
In the iron trade there is a rae firmness, which, however, 
has been more emphatically established in the North of England 
than in this district. South Yorkshire smelters are pretty sanguine 
that trade must shortly improve, and they are “ holding ” in con- 

uence. In the autumn months, it is expected, a better trade 
will be doing, and the objection to take long orders “forward” 
at present rates is explained on that ground. Ironmasters are 
not willing to believe that they have not rounded the corner, 
particularly that there is now the prospect of peace for some 
years at all events. 

The state of the coal trade is peculiarly discouraging. There 
can be no improvement at the pits until the heavy branches of 
trade are brisk, and no merely ial activity can have a general 
effect. While the coalowners find themselves without any orders 
of consequence for steam coal, they try to force a trade by 
reducing quotations, looking to the men for cheaper labour to 
enable them ‘‘to cut finer.” The colliers, on the other hand, 
have got it into their heads that trade being now on the turn they 
shoulda receive an advance instead of being subjected to a reduc- 
tion; and they seem to have acted on this theory, for in several 
districts the fresh reductions asked by the masters were received 
on the same night that the men assembled to decide how much 
more wages they should request from theiremployers. Probably 
the difficulty will end in both sides remaining as they are. 

In the heavy trades the improvement already noted continues. 
The puddling departments are generally working full time, and 
a number of extra hands has engaged. Armour-plates 
for ironclads, where ordered before the Berlin Congress had 
assembled, are being manufactured at the two establish- 
ments where this great business is carried on. Considerable 
orders for deck plates and for coast defences, particularly for the 
South, are also in hand. A number of porthole plates are like- 
wise being made to complete and extend the coast defences in 
certain of our colonial possessions. 

In the Bessemer department there is no material change to 
report. Two firms have contracts both on home and foreign 
account, which will keep them employed till October, but at 
present there seems no probability of these being succeeded by 
other orders equally important. A considerable weight of steel 
rails is under order for India. Tires and wheels are being largely 
made for the same quarter. 

The engineering trades are not yet employed on full time, 
though three houses report an improvement. In spite of the 
smaller engines being made by French and Belgian houses, and 
the fact being generally known that foreign competition is strong 
owing to the longer hours worked on the Continent, and the im- 
a system of labour, there is no talk of any alteration in the 

uth Yorkshire district. The last effort to abolish the 
nine hours system was certainly not encouraging, but it was 
made at a time when trade, Figg: gga speaking, was 
brisk, and when the men, happy in the possession of plentiful 
employment, failed to see that affairs were so serious as 
the masters represented. Now, however, a good eal of what the 
masters fe and predicted has happened, and the men have 
found that they were not so secure as the thought. Would the 
present not be a fitting time, both for employer and employed, to 
calmly consider how far-the present condition of engineering 
labour in this country accounts for the success of continental com- 
petition? 

For cutlery there is a slightly improved demand both from 
America and from the colonies. The Levant markets are certain 
to reopen xo i as soon as the new foreign policy becomes 
firmly established. There are those who expect = things from 
the English protectorate of Asia in the consolidation of trade 
towards those districts where business was previously precarious. 
If the Euphrates Valley Railway scheme is proceeded with, an 
impetus must be given to British trading in that quarter. 

aws, edge-tools, and files are rather languid. LElectro-plate 
and Britannia metal manufacturers are busy, and in the minor 
industries there is generally a more confident feeling expressed 
than has been the case for two years. 

Messrs. Rollit and Wilkinson, builders, of Worksop, have 
obtained the contract for the new iron girder bridge to span the 
Town Dyke at Worksop. The sum is £800. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE pig iron trade of Cleveland has slightly detoriorated from 
the firm tone it recently assumed. ere has been no absolute 
falling off in inquiries for iron, and quoted prices have been 
easily obtained. Some makers also are not disposed to sell for 
forward delivery at the present quoted rates, asserting that prices 
will advance. But there are others who have shown a greater 
desire to dispose of their iron than is consistent with a rise in the 
market. It may be that too much has been hoped from the 
settlement of peace on the Continent, and the hopes of traders 
not having been as yet fully realised, they are allowing the 
reaction of despondency to come upon them too soon. At the 
market on Tuesday some parcels of iron were sold for delivery u 
to the end of the year at the quoted rates by firms who woul 
scarcely sell for immediate delivery at the same figures a few 
days since, essrs. and Co.’s stock of iron in their 
warrant stores now stands at 63,516 tons. 

In the finished iron trade there is little doing. No new orders 
of importance have reached the district since the date of my last 
letter. Pipe and chain founders continue well employed. Ordi- 
nary castings are in poor request. I should say, hewsver, with 
regard to the finished iron trade, that plates continue in brisk 
demand, and manufacturers are venturing on higher quotations, 
to the extent of 2s. 6d. per ton. es ions which are 
mooted with regard to new railways in various parts of the world, 
notably in France, are agitating the minds of ironmasters, who 
for many weary months have looked upon their cold and idle 
iron rail mills. I fear, however, the day of iron rails is gone 
by. Should steel rails be required, the district will staad a 
oe chance of getting a share of the orders. Messrs. Bolekow, 

aughan, and Co. have shown their capability of dealing 
with orders, and they have now in course of erec- 
tion another mill, which will me their capacity of out- 
put at their Eston works up to 1 tons per week. They 
are also able to produce ——_ than manufacturers in most 
other districts. Iron shipbuilding proceeds briskly. Since my 
last letter two vessels, previously described, have successfully 
made their trial trips. On Monday the Board of Arbitration 
held its half-yearly meeting at Darlington. The Board does not 
comprise more that half the number of members which belonged 
to it in the good times, but it still numbers over 7000. By its 
operations serious strikes have been prevented, and questions of 
great intricacy have been settled. e French Government are 
placing large orders in Wales and the North of England for steel 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE report which has to be made regarding the iron market is 
less encouraging this week; indeed, it may be said to be 


positively disco’ ig to those who expected that an immediate 
revival of the og would follow upon recent events. A heavy 


decrease in the shipments of pigs has exercised the usual 





unwholesome effects, and while speculation in warrants has been 
checked, and the quotations are weaker, a further reduction has 
taken place in the values of several of the principal makers’ 
brands. Larger quantities of pigs are being stored, and 1500 tons 
having in the course of the week been placed in 
and Co.’s stores, the reserve there now amounts to 184,202 tons. 
There is no alteration in the number of furnaces in blast. 

ere has an increase in the shipments of coal at’Glasgow 
harbour, but the prices obtained continue very low, and the 
home department of the trade remains inactive. Stocks are 
reported to be accumulating at a number of the collieries. In 
the eastern mining counties there is also a little more inquiry for 
shipping qualities, but there are large stocks at the pits, and the 
inland trade is sluggish, while prices have a drooping tendency. 

At a meeting of delegates, representing the men aaploptal: at 
the various collieries of Fife and Clackmannan, held at Dun- 
fermline, on Saturday, the case of the miners who are locked out 
at Bo’ness was under consideration, and it was to give 
these men as much pecuniary =e as could be raised for them. 
They have no of success, and the delegates would have been 
doing them a real service had they advised an immediate return 
to work on the masters’ terms. 

The Clyde shipbuilders held a private conference in Glasgow 
on the 25th ult., with representatives of the operative boiler- 
makers and engineers, Mr. J. Inglis, of Pointhouse, in the chair, 
with regard to the question of wages. At a previous conference, 
the masters informed the delegates that the depressed state of 
trade absolutely required a reduction of wages, if a continuance 
of orders were to be secured. The delegates of the men were 
not prepared with any proposal for a concession; but, on the 
other hand, — a variety of reasons why no change should at 
present be made. A long di ion ensued, and a suggestion 
made by the employers was adopted to the effect that the repre- 
sentatives should ascertain whether the workmen would accept a 
reduction of wages, or an increase in the hours of labour from 
51 to 54 per week. The conference was adjourned for a fort- 
night, in order that the decision of the men might be obtained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tuer Severn Bridge scheme at Newnham has been advanced a 
stage or two, and the project. appears to be ing a busi 
like aspect. 

There has been a falling off in the demand tor coal, 
especially of the large kind, and the steam coals are not 
in such active requisition as they have been. The whole 
total, however, does not indicate any great depression, as 
106,000 tons were sent off last week from the whole of the 
Welsh ports. The total coal sent from Cardiff in the 
half-year ending June 30th has just been made up, and the 
figures are satisfactory. The total is 2,095,104 tons, or an increase 
of % per cent. over the total sent in the first six months 
of 1877. It may be of interest to give the details of the ship- 
ments, which are as follows :—France, 495,726 tons ; British pos- 
sessions, 298,251 tons ; Italy, 180,164 tons; East Indies, 173,580 
tons ; Egypt, 162,594 tons ; Spain, 137,180 tons ; Turkey, 113,763 
tons; Brazil, 106,970 tons; Africa, 100,545 tons; Russia, 96,056 
tons ; South America, 89,064 tons; West Indies, 56,696 tons; 
China, 44,463 tons; Portugal, 22,238 tons; Austria, 21,297 tons; 
Holland, 10,151 tons; Norway and Sweden, 6982 tons; Ger- 
many, 5454 tons; Belgium, 5430 tons; Japan, 1080 tons ; United 
States, 400 tons. The shipments of coal from Cardiff and New- 

rt are very little short of the average, the greatest difference 

etween the last and foregoing week’s totals being at Newport. 

The duel between Cardiff and Newport continues, and Mr. 
Parkinson, of Newport, has written a work, which is a compilation 
of — by himself and others, all referring to the capacities 
of the two ports, and the necessity of the Caerphilly Railway. 
The substance of the book, which as might be expected from 
the author’s standing, is both able and interesting, shows 
that Newport has a dock accommodation calculated to ship 
three or four times the quantity now shipped at Newport; 
that the opening up of the great coal basin of South Wales is 
necessary to develope that traffic; that the shipping facilities of 
Cardiff are exhausted ; that Cardiff and the Rhymney lines will 
benefit by the proposed Newport, Caerphilly, and Rhondda 
Railway; and that the Newport Dock system will meet and 
control the increased coal business. Shipowners, too, are 
becoming literary, and upon one list there appears the follow- 
ing :—‘‘ Advantages of Newport and Cardiff as a shipping port.” 
These are stated to be—(1) Greatest depth of water over the dock 
cills; (2) that Newport is the cheapest port in the Channel, 
all things considered; (3) excellent accommodation for the 
timber trade. inst this a well-informed authority places 
the following advantages of Cardiff over Newport:— Close 
and easy access to the roads ana sea, near proximity to the steam 
coal-fields ; 113 acres of wet docks as. against 38 at Newport. 
Good anchorage ground close to the Entrance to docks and 
to the channel, and not at right angles to a swift running curreut 
as at Newport. runs the duel. It is evident that Newport 
has not been half developed, and that only of recent years has a 
really energetic step been taken in that line, so that, if the present 
controversy ends in giving a sister port to Cardiff, which will take 
off a fair share of the great coal traffic, certain, however late to 
take place, it will be of public and national advantage. This 
week Mr. Temple Stroud successfully tapped water in the old 
Kendon Colliery, stopped since 1839. 

It has been pro to lower the harbour dues at Swansea so. 
as to agree with those of Newport and Cardiff, also to apply for 
a surveyor and engineer from Lloyd’s. At present the dock 
authorities at Swansea have to send to Cardiff for them, and row 
that a general improvement is setting in, and steamers are on the 
increase, a change is necessitated. The following list shows the 
number of vessels and steamers despatched from the three 
eager Welsh ports during last week :—Cardiff, 107 ; Swansea, 

; and N rt, Mon., 31. 

The general character of the iron and steel trade may be 
summed up in a word—flat. One of the largest merchants in 
the trade said this week that things were duller than they had 
been for the six months, but even as I write I hear of the 
placing of orders by one of the largest railway companies, which 
will be little short of 100,000 tons. The delivery will extend over 
two years, and it is expected that a fair division will be made 
= the principal steel makers. There has been again con- 
siderable gossip in the district of Merthyr about the abilities 
of the Great Western Railway taking Cyfarthfa Works. I do 
not believe there is a word of truth in the case. There is no 
inquiry for iron rails in the market, and few, generally, for steel. 
Prices remain unaltered, and it is itted that they have reached 
the lowest point. ‘‘ It is impossible,” stated a large buyer to me 
lately, ““to get any reduction in prices lower than existing 
quotations.” 

The strike at Pontypool amongst the tin-plate workers con- 
tinues. An average trade is being done. 

The dividend on the original Rhymney Railway Stock will be 
at the rate of 8 per cent. per annum for the last half year. This 
will compare favourably with the past half of 77, when the 
divident was 5} per cent. 

Patent fuel flags. I notice that the names of companies even 
are not quoted on local share lists, showing the ttle ublic 
interest that is centred in them; yet, of the superior value of 
Welsh patent fuel to any other, the decisions of the judges of the 
French Exhibition are strongly confirmative. Further than this, 
the French Government recommend Welsh patent fuel to be used 
by their vessels even in preference to steam 

Vessels are loading coal busily this week at Cardiff for Cyprus, 
and one of the Cardiff shippers is going to have a station there. 
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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
No. V. 

WE findthe Anzin systems of underground traction fully 
shown in the model to which we referred in our last 
article. They include self-acting inclined planes with coun- 
ter-balance. tubs and endless chains in the worki 
and those of drawing by engines with tail ropes an 
endless chains in the main roads. These differ but little 
from their prototypes in use in the North of England, 
the engines having been obtained fron north-country 
makers. The group of _ is presented as a type of the 
best arrangement, in the opinion of the any, of 
the plant necessary for drawing 1000 tons daily, by 
restricting it to a single large shaft of 4°25 metres dia- 
meter, a ‘ae or puits de service, of the same size, 


being employed for taking men and materials in and out ; 
and a third, of 3 metres diameter, for. ventilation, having 
two Guibal fans of 9m. diameter, one being sufficient to 


maintain the ventilation, the other being kept as a 
reserve. The cages drawing coals carry eight tubs, and 
those in the puits de service only four. They are guided 
with square timbers, and present no particular feature of 
interest except the adoption in the second of Cousin’s 
system of safety catch, an ingenious adaptation of the 
principle of Attwood pendulum, whereby the cage is always 
free on the main guides, but in the event of a breakage 
of the drawing rope, an excentric catch takes hold of a 
safety rope passing down the side of the pit, and 
made fast to a cross — at -~ a wy a other 
en ing over two pulleys at the surface, being:con- 
ane neers a series Of weights united together with 
loose chains, which, under ordinary circumstances, rest in 
a supporting frame ; but in the event of a pull being put 
on to the rope by the falling cage, they are picked up pro- 
gressively as the strain increases, and by counterbalancing 
the load bring it to rest after a few oscillations, This 
ingenious contrivance, which we propose to illustrate 
more fully on another occasion, has been taken. up by the 
company in order, if possible, to obviate the siiucks pro- 
duced by the sudden action of the older systems of safety 
catches, which are not only destructive to the guides, but 
in several cases have crippled men by the violent jar 
at the moment of stopping. In drawing coals safety 
catches are not used. The main engines are of the type 
used at Marcemont in Belgium, as are most of the draw- 
ing. arrangements ; they are vertical, direct-acting, with 
cylinders lm. diameter, and 15m. stroke, developing 400 
to 500-horse power, and are intended ultimately to draw 
100 tons per aes from a depth of 800 metres, but at the 

resent time the principal workingsare only 460 metres deep. 

e ropes, departing ex the usual practice of the dis- 
trict, where aloe fibre is generally preferred, are of steel 
wire ; the diameter of the drum at the first lap is nearly 
19ft., the load being brought out by twenty-two turns of 
the engine. The pit frame, having tubular iron legs, is 
also of a Belgian pattern, the guide pulleys, 6 metres dia- 
meter, being 14 metres above the ground. The screening 
arrangements are essentially those of the Wigan district ; 
the tubs received in tumbling boxes are discharged on to 
inclined shoots with or without screens, the coals being 
picked over by women, who remove lumps of shale as it 
pours into railway wagons below. The simplicity of the 
arrangements in this respect is very marked, as compared 
with the more elaborate methods employed by the neigh- 
bouring mines, 

Compressed air is now extensively used in driving the 
numerous cross cut levels or bowettes, as they are termed 
in the peculiar Flemish French of the district, required in 
laying out the workings. The compressors are of a direct 
acting horizontal type, with 20in. steam and 17}in. air 
piston, with a common stroke of 47in., and deliver the 
air compressed to four and five atmospheres. A modifi 
cation of the Dubois Frangois perforator, with a simplified 
turnin, r and other details of construction somewhat 


altered, known as the Anzin machine, is used. Four of | bas 


these are mounted in one frame ; and in ground of mode- 
rate hardness the rate of advance is two metres, but by 
forcing the work four metres may be driven in twenty- 
four hours. 

The total area included in the eight concessions. of 
this com y is 28,034 hectares—nearly 60,000 acres— 
within ‘thie the whole thickness of the coal measures 
of the district is found. The total number of seams-is 
eighty-three, which are classified as follows, according 
to their more or less bituminous quality, as gras, demi 
gras, quart and maigre, the latter being the leanest, 
or most anthracitic in character. The guart gras, essen- 
tially steam and house coals, includes nine seams ; the 
demi gras, twenty-eight ; gras, or bituminous, gas, forge. 
and coking coals, the most valuable, thirty-seven ; an 
the maigre, or lean anthracites, nine. These are least in 
demand, being taken for brick and lime-burning and used 
locally for steam boilers, when burnt with a blast under 
the grate; they are at the bottom of the series, and were 
the first coals discovered in this district. More than 
15,000 men are employed, including 12,000. under- 

und. Coke is made at five different establishments, 

aving a total number of 845 ovens, equal to a produc- 
tion ot 500,000 tons annually. Compressed fuel is also 
made, the six presses in use producing, when in full work, 
520. tons of briquettes per day. The selling prices of the 
coal are very high ; the lowest second quality small d 
coal being quoted at 11f. per ton; medium throug 
and through bituminous, 16f.; large house coal 28f., 
best. washed coke 27f.,.and briquettes 22f. These prices 
are free on boats or railway trucks, a reduction of 1f. per 
ton being made on contracts. 

At the time of the incorporation of the company coal 
had been known and worked in the district for about forty 
years, and in the first year of its existence, 1757, 101,000 
tons were raised, which increased to 310,000 tons in 1790. 
What the effect of the great revolution and the consequent 
wars of invasion and counter invasion in Flanders must 
have been, is strikingly shown by the fall in production to 
80,000. and. 65,000 tuns in 1793-94. The same disturbing 


| effect appears at different times during the first years of 
the century, but' after ‘the’ close ‘of the’ Napoleonic war 
the progress shows a steady increase. In 1818 it was 
335,000 tons ; and in 1846, 803,000 tons. The February 
Revolution brought it down,in 1848-49. to 618,000 and 
615,000 tons, since which time the progress has been 
substantially similar to,that of the old coal mining 
eentres in this country and,elsewhere, the highest pro- 
duction of 2,400,000 tons in 1873 having been followed 
by a slight depression below, 2,000,000 tons in 1875, the 
average production in the subsequent: years being about 
2,050,000 tons per annum, The plant and appliances are 
said. to be ‘equal to a production of five or six million 
tons, if a market could. befound for that quantity. } 

The method of locking safety lamps used by the Anzin 
Company is also worth notice as a novelty. It consists 
ina spring bolt like that of Dubrulle’s and similar 
lamps, which takes hold ina socket and cannot be 
withdrawn when me pause cage is. screwed into its 
place over.the lighted lamp. The spring of the bolt 
acts against a counter spring, which, when compressed, is 
kept in position by soldering to the bottom of ‘the 
lamp, pose Up until this spring is released by melting the 
solder the lamp cannot opened, The method is due 
to M. Denaret, of the Anzin Company, and by means of 
a simple lever mechanism one lamp man may do the 
soldering required for from 75 to 100 lamps per hour. 
It has been in use for eighteen months, and has been 
perfectly successful. The cost of adapting the fastening 
to other lamps is said to be about 2f. each. 

The Société, des Mines de: Lens,rthe second principal 
coal company of the North, : contributes a very valuable, 
though showy series of objects than the Anzin 


form a great part of the series are so placed 
to be nearly. invisible, the execution being of far too 
delicate a character for the height at which they are 
hung, and one of the most important of the series is 
in the machine galle away from the others. The 
most prominent object 1s the large cage used in drawing 
coals in the No. 5 pit. It is intended for a double-caged 
shaft of 4°80 metres diameter, and carries 8 trams of 
9 cwt. each on two decks, The frame is of a very simple 
character, the roof and platforms being supported by four 
iron uprights of — section on either side, without.any 
diagonal bracing. The safety catches grip in the sides of 
the guides by toothed excentrics, the suspension of the 
drawing bar being by a graduated series of springs, an 
extra strong coiled one only coming into play when actual 
failure of the rope occurs. The weight is 52 cwt. when 
empty, or 72 ewt. when fully loaded, the proportion of 
dead to useful load being: as 72 to 100. In loading the 
cage a simple form of hydraulic balance, consisting of a 

air of cylinders with plungers, is used at the pit bottom 
for raising the lower stage to the loading level without re- 
quiring to move the engines at the surface. Two full-sized 
coal trams occupy their ordinary positions, they weigh 
3 cwt., and carry 9 cwt. of coal, have wooden sides with 
iron bracings and steel axles and underframes. Two of 
the other divisions are filled by a wood truck, which is 
double the length of the coal trams, or sufficient to carry 
props cut to the right length. It is loaded at the 
surface, and being attached to the return train in the 
roadways, is sent without further handling to the stall 
where it is wanted. Two other compartments are 
filled by a bed for removing wounded men in case of 
accidents underground. This bed is similarly arranged to 
run upon railways underground, so that the patient may 
be brought from the scene of the accident to the surface, 
and thence, by transferring the bed to a stretcher, to his 
home with the least possible amount of suffering from 
change of position. This contrivance is exceedingly 
thoughtfully worked out, and merits careful examination. 
A water tub of the form, and occupying the place, of two 
coal tubs, completes the series of objects in this cage. 
Pumping engines are not generally used in the northern 


as 


in, as the coal measures are protected from surface 
infiltration by the overlying secondary and tertiary strata. 
The arrangements for picking and screening at Lens 
are novel in many points. The coal is discharged on to 
a travelling table, laid with a slight upward incline in 
‘the direction of motion, and is delivered at the end, 
either with or without screening, on to a second table of 
greater length, and moving at about eight times the 
speed of the first. In this way a very thin layer of frag- 
ments is produced on the table, and portions of rock or 
shale may be readily removed by the picker. The tables 
are of narrow iron strips interlocking at one end, so as to 
prevent the passage of coal dust through the interstices, 
and are carried on three parallel india-rubber bands 
passing over rollers about 3ft. in diameter. Each is 
capable of ‘passing about 280 tons daily. 
he most rapid and efficacious method of loading coal 
into boats is a problem that has called forth much 
ingenuity in the district. In most, if not all, instances 
the coal has to be sent to the wharf by railways. In 
the Lens Company’s method the load is divided on the 
truck into two boxes of 5 tons each, mounted so as to 
a on either side of the wagon frame. The train bein 
rought alongside the wharf, a locomotive on a paralle 
line of rails comes opposite the truck, and by a steam 
crane fixed to the same boiler, tips each box successively 
on its front edge. The coal, falling down a shoot, is 
diverted by another incline in a contrary direction, so 
as to reach the bottom of the boat without falling through 
the air from any great height. The division of the load 
is considered necessary to prevent danger to the boat, 
10 tons being regarded as too much to load in a single 
operation. In other cases the same.load is divided into 
three boxes. The Anzin Company employ an automatic 
arrangement ‘for loading, which is shown in a model. 
; The wagoniis placed on a cradle, which allows the wagon 
to turn either way by gravitation, the axis of rotation of 
the eradle being about 4in. to one side of the vertical 
lane ing the centre of gravity, so that by withdraw- 
_ a bolt the-wagon turns on one side unaided. In 
order to counteract the momentum of the load, which 





Company. Unfortunately many of the drawings which | 


goes on inereasing with the «angle of inclination 
the cradle is connected on the side opposite *to 
the quay wall, with a series of .counterpoises, which 
are lifted progressively, and) which augment the :mo- 
ment of resistance part passw with the corresponding 
increase in that of the load. When the inclination 
reaches 35 degrees the doors in the side of the wagon are 
opened and the coal falls into the hopper or shoot leading 
to the barge, the wagon being kept in position bya power- 
ful brake acting on the rocking quadrants of the cradle, 
which is applied by releasinga catch. When emptied:the 
brake is loosened by the action of two wind an 
the counterpoise brings the wagon gradually back to ‘the 
vertical position. The operation requires only about five 
minutes, and a boat of 250'to 270 tons can be loaded ‘in 
two hours. The arrangement is as yet somewhat experi- 
mental, but is intended to be carried out on a very large 
scale. The area of the united concessions is about 
14,500 acres, within which underground and surface works 
have been carried out, including, besides the mines 
proper, machine works, workmen’s dwellings, schools, &c., 
at a cost exceeding £800,000. The output:in 1875 was 
750,000 tons, but dimimished in 1877 to 627,800 
tons. The greater portion of. this cost has been 
|met out of profits, as the original nominal capital of 
| £120,000 was not called up beyond £36,000. ‘The shares 
lame consequently at fancy prices, though not. so high as 
| they were two years since. The directors’ qualification 
| of thirty shares, whose par value is £360; being now ~ 
valued at nearly £24,000, and two years back it was as 
thigh as £52,000. 
‘The third principal ‘company of ‘the northern basin. is 

| that of Vieogne-Noeux,: having an area of about 19,500 
acres, sunk from 1837 to 1839. Four pits are sunk, the 
older ones being made 2°6 to 3 metres. in diameter, those 
of later date at. Noeux are 4metres and 460. The thick- 
ness of the cover of secondary and tertiary strata 
jis from 90 to 158 metres, through which ‘the pits are 
| tubbed with oaken curbs of a polygonal form. The depths 
| of the pits are between 250 and’350 metres—fifty-four 
| seams of a total thickness of 34°36 metres, including all 
| possible qualities asin the former instances, but the average 
| thickness of each seam is 0°64 metres (about 26in.) The 
| coal, according to the reports of the naval authorities at 
| Brest, is extremely valuable for steam purposes, ‘as 
| corresponding, or rather superior to the mixture of Cardiff 
and north-country coal, sometime in favour at the 
Admiralty, and which, if we remember rightly, was 
somewhat irreverently christened in the service “‘ Baxter's 
mixture.” The averagenumber of hands employed is 2921 
underground, and/562 at surface. The output for 1877 
was 560,000 tens, a slight reduction in the amount of 
the preceding year. Of special interest, apart from 
the plans and sections, are a new boring machine, and 
the boat-loading arrangements. The first of these is a 
modification of the Dubois Frangois in the direction of 
| simplification of that otherwise excellent machine. The 
| slide valve, which is of the three-plug or piston form, is 
| placed in a small cylinder ‘at the back of the driving 
| cylinder ; the piston of the latter is.of unequal area on 
| its two sides, the air being constantly admitted at full 
| pressure in front; the’ driving stroke is obtained by 
} opening the connection with the larger hinder surface, the 
| change of motion being effected*by the piston shutting a 
| part of the slide valve piston which projects from the 
main cylinder. As in the Darlington borer, the automa- 
| tic feed is abolished, the progress of the work being 
governed entirely by the workman in charge. According 
to the statement, accompanied by an illustration, sup- 
plied by the ‘company, the machine is a great deal 
stronger and simpler than the original pattern, five pieces 
being suppressed in the valve motion alone, while the 
effect is if anything rather higher. 

The shipping arrangement consists of an oséillating 
hydraulic cylinder, which by a hooked rod lifts the 
loaded wagon, or rather the load divided over three boxes 
as previously described, the discharging door being 
opened by a lever governed by the machine when at the 
right height. The shoot.is terminated below by a cylin- 
drical spout which turns round by a tooth gearing, so that 
the stream of coal can be directed to different parts of the 
boat’s hold by merely turning a handle. The principle 
of this machine is good, and the details are well carried 
out ; but the multiplicity of bearings, friction rollers, 
and cog-wheels seems rather liable to clog when exposed 
to an atmosphere of coal dust. No practical difficulty is 
said to have arisen in use, but it is admitted that a good 
deal of cleaning is necessary. ; 

The Compagnie des Minesd’Aniche contribute avaluable 
model of one of the best known seams in their concession 
—the Veine Marie, as it would appear supposing the 
tertiary and cretaceous shale and all the beds of the coal 
measures lying above it to be removed. This seam has 
been worked out for a distance of more than three miles 
along its course to depths varying from 250 yards to 450 
yards. The dip varies from 15 deg. to 90 deg., and is 
even in some places reversed. The scale adopted is 1 to 
1000, and all principal lines of level and working faces 
are shown upon the surface of theseam. A second model 
illustrates the method of underground traction employed ; 
it is on the tail rope system ; the engines being at the sur- 
face, the ropes pass down the pit and change direction 
by pulleys at the bottom. It is adopted at two pits, one 
having a total length of line of 975 yards, and the other 
1460 yards. Steel wire ropes, weighing about 43 lb. to 
the yard, are used, the average weight of the train being 
134 tons. The estimated cost of hauling by this method 
is about 0°5f. per ton kilometre when drawing 300 tons, 
and 0°19f. x ae the output is increased to 400 tons. 
Aniche is, next to Anzin, the oldest coal mining 
company in the north, having been founded in 
1773. It oceupies an area of 26,000 acres, about three- 
fourths of which are in coal measures with forty-five 
known coal seams, mostly thin, the total' thickness being 
27 metres, or that of individual seams from 0°45 metre 
to 0°90 metre. The production in 1875. from nine pits 











was 611,625 tons, but in 1877 was reduced to 543,653 tons. 
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The total amount expended on mines, works, &c., in 103 
years, together with working capital and reserve, has been 
£832,000, of which only £92,000 has been contributed as 
shareholders’ capital. It is somewhat difficult, therefore, 
to see what the t pecuniary sacrifices alluded to in 
the statement furnished by the company have been. 
From an outside point of view, they might be regarded 
as having been made by the consumer. 

Another very prosperous company, the Mines de Bruay, 
near Bethune, contribute a fine model of the engine- 
house and surface arrangement of one of their pits, and a 
new hydraulic for loading coal into boats from rail- 
way trucks, which is one of the simplest of the many 
methods adopted in the district. The wagon is placed 
upon a cradle made by two ae frames, pivotted on 
centres placed about the middle of the vertical limb, so 
as to turn with its long side parallel to the line of the 
boat. Stops with buffers are placed at either end to 
support the longitudinal frame of the wagon and prevent 
distortion. The lifting is effected by a simple hydraulic 
press, placed below the centre of the platform. The 
maximum inclination necessary is 32 deg., the coal falling 
through a flap-door of the whole length of the side in 
a broad, thin stream, so that the lumps do not grind 
over each other in falling, the breakage being corre- 
spondingly reduced. As compared with the former 
method of. loading by hand, the cost has been diminished 
by two-thirds, or from 12c. to 4c. per ton. This is one 
of the few contrivances exhibited for discharging a 10-ton 
truck at one operation, the other companies usually 
preferring to divide the load into two or three portions, 
and is equal to unloading fifteen 10-ton trucks per hour. 

Two of the pits in the Bruay Mines have been bored 
by the Kind-Chaudron method. In the first of 3°63 metres 
diameter the bottom piece of the iron box forming the 
water-tight joint of the tubbing could not be placed pro- 

rly upon its seat, and the joint was not made. It there- 

‘ore became necessary to lift the bottom piece, and fit 
false tubbings at the bottom, and make good a new 
joint. «This was done by caulking the empty space 
between the bottom piece and iron box with aloe pit 
ropes, upon which was fitted a copper ring and another 
of india-rubber, and the latter being squeezed tight by 
an iron collar bearing by screws against the bottom of 
the tubbing. This delicate operation had to be performed 
under an influx of water of lon 1800 gallons per minute, 
but has been completely successful. The No. 5 pit now 
in course of sinking is 45 metres diameter. The large 
boring trepan weighs 8'8 tons, and delivers its blow 
with a fall of 0°50 metre. The smaller, or advance borer, 
of 1°40 metres diameter weighs 4°17 tons. Between the 
Ist of August, 1877, and March ist, 1878, the smaller 
boring had been carried down 77°25 metres, and that 
of the full size of the pit 57°75 metres. The cast tubbing 
in the finished shaft will be 96°5 metres high, in sixty- 
five rings, weighing 396 tons, and the clear diameter 
within the flanges 3°65 metres. The output of the 
Bruay Mines in 1877 was 309,000 tons. inancially, 
the company is one of the most flourishing, as during 
the twenty-two years of its existence it has laid out 
£630,000, upon a capital of less than £42,000 in shares, and 
loans to the extent of £87,000, more than one-half of the 
latter having been paid off last year. The dividends have 
amounted to between six and seven times the original 
one or nearly 30 per cent. per annum for the whole 
riod. 

P The Compagnies des Mines de Bethune, at Bully 
Grenay, hold about 15,000 acres, containing a large 
number of seams, many of which are extremely disturbed. 
The total thickness of the formation determined is 
1332 metres, with seventy-eight seams, or a total of 
59 metres of workable coal. The output attained from 
seven pits in 1877 was 426,000 tons, but without working 
full time the proper quantity, when in normal work, 
being about 600,000 tons. A point of extreme interest 
in the valuable section presented by this company is the 
discovery of the coal measures on the south or reverse 
side of the basin by a boring passing through nearly 
300 yards of Devonian shales and sandstones, three work- 
able seams having been discovered at 502 metres from 
surface. A very handy form of windlass, worked by 
compressed air, is used for hauling from the dip workings, 
in these mines. It has two fixed inclined cylinders work- 
ing on the same crank, the slide valve being moved by a 
cam bearing upon a steel ball, carried on a frame upon a 
lever, one end of which is connected with the slide rod, 
and the other with the reversing handle. As the slide 
valve has a thick rod and plug bottom, the ball is, by the 
pressure of the air in the valve box, kept in contact with 
the cam, so that by sliding the box containing it by the 
reversing lever, its position may be changed and the 
direction of motion altered. The movement is, in fact, 
similar to that adopted in the large winding engines for 
the same company, made bythe Fives LilleCompany. The 
engine is of very compact form, measuring about 5ft. long, 
4ft. broad, and 33ft. high, and is mounted on tram wheels, 
so that it may be conveyed along the ordinary under- 
ground roads without difficulty. Another novelty in the 
same series is a tipping stage for loading boats, on which 
the loaded wagon, during the period of its inclination, 
is made to work an air compressor for the purpose of 
furnishing power to bring it back to the vertical position 
when emptied. It has, however, not as yet been brought 
into practical use. 

One of the most interesting results of exploration 
during working is that attained by the Courriéres 
Company, who, after passing through the reversed seams, 
have reached them in the lower part of the basin in 
their normal positions. The quality as regards coking 
power does not appear to be affected by the change of 
position of the seams. We shall notice the southern 
and central coal-fields in subsequent articles. 








Mr. N. Ecxersiey, High Sheriff of Lancashire, opened the 
first public park in the borough of Wigan on Monday. The 
— portion of the land was given to the town by Mr. 

ckersley. The park is nearly thirty acres in extent, and is 
centrally situated. 


A RAILWAY CONFERENCE. 


Tae Indian Government have pot a very important 
undertaking. Nothing less, in short, than the holding of 
a conference of railway officials, who will be expected to 
discuss and pronounce an opinion on various questions 
connected with the management and working of railways. 
To this end a resolution was passed at Simla, on the 
ist of May, to the following effect:—“ There are so many 
and important points remaining to be settled in connec- 
tion with, (1) Standard dimensions; (2) continuous 
brake power on trains; (3) communication between 

nger and train staff, and between guard and driver ; 
(4) adaptation of rolling stock to military purposes an 
duties of railway servants in time of war ; BS) establish- 
ment of a clearing house ; (6) simplification of fares and 
goods tariff, and the assimilation of systems of working 
as far as pussible on all railways ; (7) means to promote 
the comfort and convenience of railway travellers ; (8) 
wages and allowances to railway employés ; (9) bonuses 
or provident fund for railway employés, if any, to be 
established and which to be preferred ; and (10) training 
and industrial schools for children of railway employés, 
with a view to their useful employment in India, includ- 
ing the establishment of hill sanataria for the employés 
and their wives and families; that it is deemed advisable 
to invite representatives from all the Guaranteed and 
State Railways in India and Burmah and from the Con- 
sulting Engineers’ Department of the three Presidencies 
to a conference to be held in Calcutta, probably some 
time in January next, for the purpose of discussing these 
questions, and with a view to aid the Government of India 
in coming to a right conclusion in regard to them. 


It will be seen that the ground covered is very exten- 
sive, and we may add that the Secretary to the Govern- 
ment of India Public Works Department will be very 
glad to receive papers or communications from any one 
interested in the working of railroads. We are glad to 
find that the Government of India have apparently deter- 
mined that the conference shall be so conducted that 
good will follow from its labours. In but too many 
instances meetings of the kind produce nothing but 
empty declamation, useless discussions, and the publica- 
tion of the views of amateur inventors. In order that 
some definite course of proceeding may be followed, a 
detailed list of inquiries on each of the subjects we have 
mentioned above will be circulated for information here- 
after, when the date of the assembly of the pene 
conference can be more definitely fixed than it can be at 

resent. In the meantime the opinions of all office 
th of the upper and subordinate and of the mechani 
classes, are freely invited, and may be submitted direct to 
the Secretary of the Public Works Department. The 
Secretary of State has been requested to acquaint the 
several boards of directors with the wishes of the Govern- 
ment of India in this matter, and to seek the co-operation 
of the several directors of the railway companies by the issue 
by them of suitable instructions to their agents in India, 
and delegates from the chambers of commerce, Calcutta, 
Madras, and Bombay, and from the leading merchants, 
European and native, of the principal towns are invited 
to attend the proposed conference and to submit papers 
to be read at it. Invitatiors to the conference have been 
distributed very widely in India. 

This is not the first time that the idea of holding such 
a conference has been entertained by the Indian Govern- 
ment. In September, 1876, they decided that in the 
following January a railway conference should be held 
in Calcutta, to which the officials of State and Guaranteed 
Railways, and delegates from public bodies, should be 
invited. Several papers were received, and some of them 
circulated for consideration. But when the time of 
assembly approached, the extreme pressure on the rail- 
way officials caused by the famine, induced the Govern- 
ment to postpone the conference. We hope that more 
success will attend the present effort. The relations 
between the Indian Government and the railways of 
Hindostan are not a little complex. The Government 
are themselves railway proprietors in a very full sense of 
the term, and from their — they are readily assailed 
by every one who fanciesthat he can suggest a bettermethod 
of constructing railways, or managing lines already open, 
than those actually practised. Again, there are many 
points on which the Government, railway officials, and 
merchants are not in accord; and a free and fair discus- 
sion of the diverse views held by those most interested 
cannot fail to prove useful. The great danger that we 
apprehend is that the Government will be deluged with 
papers, and that a selection will have to be made, and 
that a great number will have to be rejected. Unless the 
work of selection is managed with much care, intense 
dissatisfaction may be occasioned. A president possessed 
of strict impartiality, strong will, and no small tact, must 
be selected to rule at the conference. If due precautions 
are taken, we have no doubt that most valuable informa- 
tion will be collected in an accessible form ; and that the 
results of the conference, if properly used, will strengthen 
the hands of the Indian Government and promote the 
prosperity of the country. We trust that railway men in 
this country will not be slow to contribute information 
sy may prove valuable to their professional brethren 
in Asia. 








PARIS EXHIBITION. — TRIAL OF FARM 
IMPLEMENTS. 


Tue third stage of the apparently interminable series of 
trials of agricultural and farm implements was successfully 
carried out on the Ist of August, in a corner of the Esplanade 
des Invalides, and, possibly on account of the absence of 
festive arrangements quite as much as from the narrow limits 
within which it was confined, the attendance did not comprise 
more than a hundred visitors, exclusive of exhibitors and 
judges, although its proximity to the main building itself led 
one to expect a much larger influx of perfons. e number 
of exhibits was by no means what was anticipated, and con- 
sisted principally of hay presses, corn crushers, root cutters, 





grain screens, straw choppers and cutters, winnowing machines, 








churns, cider presses, horse gears, &c. The principal interest 
was centred in the hay presses, which we will describe in the 
order in which they were tried. MM. P. Guilton, of Corbeil 
(Seine et Oise), exhibited two hay binders, one in which two 
packets of 75lb. each or one packet of 89 1b. can be pressed, 
as desired ; and another apparatus, in which the lower half 
forms the scale of a weighing machine, so that the hay can be put 
up in rations of 8b. to 111b. for cavalry, the upper parts of 
several hoop-iron straps are then bent over ps clamped in 
vertical guide bars, and then pressed down by a foot lever. 
The machine is fitted with handles and wheels, can be moved 
about like a hand-barrow, and is no doubt useful within a 
very limited sphere, but hardly applicable to general use. 
The Hercules Lever Jack Company, of Newark, New Jersey, 
have a cheap machine; ap ly intended, we conceive, for 
small farms, called the Tichenor power press, shown in Fig. 1. 
As far as our own obsérvations went, two men were able, in 
from thirteen to fifteen minutes, to compress a bale containing 
30 kils. of hay, measuring 0°20 of a metre cube: At this rate, 
working ten hours a day, two men would be able to pack forty 
bales, or 8 cube metres, equal to 24 cwt., at, say, 8s. 6d. a 
day, or about 5d. per cwt., which seems a very reasonable 
price for hand machines. The power is obtained by an arrange- 
ment of the lever jack, which we illustrate in Fig 2. The 
working of the jacks themselves is very good. Messrs. Waite, 
Burnell, Huggins, and Co., of London and Paris, exhibited a 
hay press, in which the pressure is put on from above instead 
of from below, and by means of a lever, pulley, and chains, 
The number of men employed and time occupied certainly do 
not agree with the claims put forward by the attendant; and 
although the len was very good, cords being used instead 
of wire, and the means for threading being simple and expe- 
ditious, we must beg to question the advertised amount of 
work done as compared with its cost when placed in the hands 
of ordi labourers. Mr. Th. Pilter exhibited a new hay 
press, constructed by MM. Mabille Fréres, of Amboise (Indre 
et Loire), to be worked either by steam or horse power. In 
this case it was driven by one of Messrs. Garrett and Sons’ 
portables. The machine consists of a double hopper, into 
which the hay is thrown and carried forward by means of 
rakes working with a crank action underneath. The press 
itself consists of a disc attached to the end of a strong square 
spindle, passing through a guide which acts at the same time 
as a brake to the passage of the spindle, and regulates the 
longitudinal pressure of the bales and out through the hollow 
spindle of the driving gear. The hay is fed into the press by 
means of conical rollers in the stationary disc of the press, and 
receives in this way a sort of spiral position in the bale. The 
press lies between the frames of the machine, which are made 
of wood, so that when the bale is completed it is delivered 
free between the carrying wheels and can be rolled away. As 
soon as enough hay has been passed in at a pressure sufficient 
to give the bale perfect consistency and rigidity of form, wires 
are passed round it at right angles to each other in the direc- 
tion of its length, and the gearing is reversed, and the bale 
again — until the hooks at the ends of the wires are close 
enough together to be connected by an eye-piece. The movable 
disc is then withdrawn, and the bale fails to the ground. The 
time occupied in compressing a bale of about 130 kilos. is alittle 
over five minutes, and the cubic contents of the same about 
one-third of a cubic metre ; its specific gravity is about the 
same as that of white pine. At this rate 15 tons of hay can 
be prepared in a day, requiring only two attendants besides 
the driver to compress and clear the bales. The round form 
of the bales is of considerable assistance in reducing the labour 
of manipulation ; but, on the other hand, it necessitates loss 
wets ier in packing. The class of work is, however, very 
good, and the capacity of the machine quite equal to ordinary 
requirements. 

A totally dissimilar machine to the above, but for the same 
purpose, was at work at the other side of the yard, the in- 
vention of Messrs. P. K. Dederick, of Albany, Chicago, called 
the perpetual baling press, constructed by Messrs. Clayton 
and Shuttleworth, of Vienna, exhibited by MM. Albaret 
and Cie., and worked by one of their portable engines. In- 
stead of being constructed of iron, nearly every part is com- 
posed of wood, —s the framing or casing, the press, 
and feed motion. The hay is fed into a hopper at the top, 
and passed down to the press by a wooden-toothed board, 
attached by parallel motion to a beam, which rises auto- 
matically as the press goes forward. The bales leave the 
press continuously, each being divided from the one following 
when it has reached a certain distance, by a board let down 
from above, in which horizontal grooves are cut for facilitating 
the e of the binding wires. The dimensions of the 
delivery Raneal are 0°40 metre by 0°53 metre, and of the 
bales after they are bound by natural expansion, 0°43 metre 
by 0°56 metre. Four men besides” the driver are required to 
work it, and can turn out one bale of about 85 to 90 kilos. in 
five minutes, or between 7 and 8 tons per diem. The form of 
construction as well as the mode of operation will be seen 
from the illustration, Fig. 3 on page 91. 

The remaining exhibits were really scarcely of sufficient 
interest to merit description, with the exception, perhaps, of 
some very cheap implements by Mr. John Watson, of Ayr, 
Ontario, the largest representative of the Canadian agri- 
cultural department in the Exhibition. Amongst others, 
there was the champion straw cutter, with elevator attached, 
and all the moving parts boxed in and _ protected ; a roller 

in crusher, with fiuted cylinders and differential speed ; a 
Yictor grain cutter with two small discs, one stationary and 
the other revolving, which turned out some excellent 
middlings, with the bran well detached in large flakes, but 
the machine from its size is only intended or fit for private 
use ; a very light and cheap straw cutter, two corn shellers 
for maize, and a double-action root cutter, in which, according 
to the nature of the fodder, the roots can be cut into oblongs 
or slices as required, by simply reversing the movement of 
the handles ; and a mechanical Jack for transmitting power to 
independent machines from a stationary horse gear. The 
only other English exhibitor was the firm of Richmond and 
Chandler, of Salford, Manchester, represented by a power 
straw cutter, which was not, however, shown at work. The 
extent to which these isolated trials is drawn out appears to 
pall no less on the interest of the authorities than of the 
visitors, as the Minister of Agriculture neglected to pay his 
promised visit ; and no better exemplification of this falling 
off could be given than the absence of lookers-on, the 
desultory and spasmodic efforts of the jury, and the lack of 
the slightest refreshment, even of a drop of water, for any 
other purpose than feeding the boilers of the two portable 
engines, when as a rule in France, the erection of booths for 
this ——— is the first care of the committee, and the 
‘* point d’appui” of the commercial part of the undertaking. 

onday afternoon was devoted to competitive trials of 
thrashing machines especially, with a few other farmstead 
implements scattered about the yard. The largest and 
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ibly the best of the first-named was one constructed by 
MIM. Albaret et Cie., of Liancourt, with a straw elevator 
attached, the same machine, we believe, that was exhibited at 
Vienna in 1873, in which some improvements have been intro- 
duced for feeding in the straw without damaging it. The 


DEATH OF MR. WHITWELL. 

A sab event has occurred in Cleveland. The frequenters of 
Middlesbrough Exchange on Tuesday last could talk of little 
else. Buyers and sellers seemed for the time to renounce 
their buying and selling, and with sorrowful countenances to 
<liscuss one subject, and one only. The council of the Cleve- 
land Institution of Engineers held a conclave in one corner of 
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feed drum is protected by a sort of hopper guard, so that it is 
impossible for the attendant to be caught ie the legs. The 
machine worked silently and well, and delivered the grain 
cleaner than any other in the yard at the rate of about sixty- 
five to seventy bushels per hour. 


been described in our columns, but it will not be 
out of place to explain. here that it consists essentially 
of a heating chamber or hearth, and a chimney, surmounted 
by a damper, just as in an ordinary heating furnace. But 
instead of the ordinary fire-grate, the back part of the 
furnace terminates in a descending flue, which enters a gas 
producer. The gas producer is below the floor line altogether, 
and is formed by boxing off part of a cavity or pit, about 10ft. 
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BICHEROUX FURNACE, THORNABY IRONWORKS. 


the hall, having been hastily called together to discuss joint 
action on some grave question. This is what had happened. 
Situated at South Stockton on the banks of the river Tees, 
are the ironworks of Messrs. William Whitwell and Co. The 
active partners of the firm were Messrs. William Whitwell, 
who presides over the commercial, and Thomas Whitwell, over 
the engineering or practical department. Recently, a 
Bicheroux heating furnace has been erected in connec- 
tion with the rolling mills, The furnace has already 


deep, and rectangular in horizontal section. The part of the 
pit which is not included in the gas producer forms the ash- 
pit, and is covered over by a grating admittingair. The par- 
tition which separates the gas producer from the ash-pit 


| inclines from the latter as it descends, forming a slanting 


rate. This slanting grate—or rather, dead-plate, for it is 
impervious to air—consists of castings lined on the inner face 
with firebrick. The gas producer is roofed over with arched 


| brickwork, except where it communicates with the furnace 


| went away. 








and at the corner where it joins the upper part of the dead- 
plate. At this point are a series of openings through which 
the coal is fed into the producer, and which are kept closed 
with green coal. At the lower part of the dead-plate are a 
series of ‘‘ poke holes” stopped with bricks, and then come a 
row of ordinary flat grate-bars, on which the fuel rests, and 
which are capable of being pulled out to let the fire drop into 
the ash-pit. 

It is necessary here to add that the lowermost casting 
forming the dead-plate, and which is known as the “tymp,” 
having been found to burn away and let the brickwork down, 
hadin the Thornaby furnacea pipe cast in it through which water 
was kept flowing. The grating covering the ash-pit is pro- 
Vided with a manhole, 2ft. Gin. square, at one corner, through 
which a ladder can be reached leading down into the ash-pit. 
At the bottom of the ash-pit water usually stands to a certain 
depth, for the purpose of extinguishing any hot coals which 
may fall, and for supplying a little steam to the gas producer. 
Such is an approximate reear ome of the experimental fur- 
nace at Messrs. Wm. Whitwell and Co.’s works, a section of 
which we annex. 


Something appears to have gone wrong with this furnace, 
and on Sunday evening last Mr. Thomas Whitwell went to 
the works and there met his draughtsman Mr. Brooks in 
consultation about the furnace. The following morning— 
Monday—at about half-past eleven, Mr. Whitwell again went 
to the furnace with his foreman fitter John Thompson. It had 
been set to work that morning, but at ten o’clock the furnace- 
man had left it. He complained that the furnace would not 
heat the iron. There was a leak of water at the tymp which 
deadened the fire, and stopped combustion and the generation 
of gas. He therefore drew his charge and went home, leaving, 
as he says, the damper up. Messrs. Whitwell and Thompson 
both descended into the ashpit, by way of the manhole and 
ladder, and there they remained a short time. Only one 
man, a millwright named Bamborough, was near. He passed 
over the grating soon after and saw them both stooping down 
and doing something like drawing out a grate bar. e then 
Suddenly some kind of explosion took place in 
the ash-pit. As to the precise nature of what happened 
accounts differ. Some say the damper was down upon the 
chimney, unobserved by them when they descended, or put 
down by them ; that consequently there was an accumulation 
of gas in the furnace; that they removed one or two grate 
bars, and facilitated the formation of an explosive mixture 
between the gas of the producer and the air of the ash-pit ; 
that this mixture straightway exploded, and surrounded them 
with flame, steam, carbonic acid, and so forth. Others think 
there was simply a heavy fall of live coals into the water and 
a rapid formation of steam to the exclusion of air ; and there 
are various other hypotheses difficult to prove as to disprove. 

What was really found by the crowdof workmen whorushed 
to thescene of theexplosion, was poor Thompson emerging from 
the manhole, fearfully scalded or burnt ; and after him, and in 
the same condition, or worse, Mr. Whitwell, who had had to 
wait his turn, in, no doubt, fearful agony, as there was only 
room on the ladder for one at a time. On gaining the surface 
both men fell down from exhaustion. They were conveyed 
to their respective homes, as quickly as possible, Mr. Whit- 
well on a stretcher, and Thompson in a cab, and three doctors 
were summoned to do what little human skill can do in such 
cases. The condition of the sufferers was distressing to wit- 
ness, and it will serve no useful purpose to attempt to de- 
scribe it here. It is necessary to say, however, that the ap- 
pearances in Mr. Whitwell’s case were those of scalding only, 
while in Thompson’s case the hair and whiskers had been 
singed by the flame, in addition to the scalding of the body. In 
both cases the scalding extended to the mouth, and probably 
to the respiratory organs generally. It was soon apparent 
there was no hope. Mr. Whitwell was sensible for some hours, 
but at six in the evening he became unconscious, and so 
remained until about ten, when he passed quietly away. 
Thompson did not lose consciousness till half-past four on 
Tuesday morning, when he also entered his last rest. 

It will now be understood why there is mourning in 
Cleveland. Thompson has left a wife and five children to 
mourn the absence of their bread-winner. Mr. Whitwell 
fortunately was unmarried, but his loss will be terribly felt 
notwithstanding. Wherever iron is smelted, all the world 
over, the name of Whitwell, and his improvements in air- 
heating stoves, are familiar as household words. He was 
one of the original members of the Cleveland Institution of 
Engineers, and at his death was its president. 

He was the originator and managing director of the Southern 
States Coal and Iron Company, who own valuable mineral 
and other property in Tennessee. He was a leading public 
man in Stockton, and specially identified himself with every- 
thing of an educational and philanthropic nature. He was one 
of the special commissioners for administering the ‘‘ Friends’ ” 
war victims’ fund in France during and after the Franco- 
German war. In fulfilment of this mission he was four months 
in France in those perilous times, and underwent many hard- 
ships and encountered various strange adventures. On one 
occasion he was imprisoned at Metz by the German Governor 
for thirty-six hours, and more than once was in imminent 
danger of his life. 

In pursuit of information respecting the metallurgy of iron 
he travelled over all the ironmaking districts of Europe and 
America, and some of the results of his inquiries are embodied 
in papers contributed by him to the Cleveland Institute of 
Engineers and the Iron and Steel Institute. Only a few 
months since his presidential address to the first-mentioned 
Institute, ‘‘On Blast Furnace Practice,” was delivered and 
published in their ‘‘ Proceedings,” and it has since been printed 
in the principal technical journals on both sides of the 
Atlantic. He also frequently gave lectures to - popular 
audiences upon his travels and various other subjects in which 
he took an interest. 

Mr. Whitwell, or ‘‘Tom Whitwell,” as he was always called 
by those who knew him well, was a man of genial disposition 
and indefatigable industry. His perseverance in gathering 
information was most remarkable. He was respected alike 
by those who agreed with all his views, and those who 
did not. Take him all in all, we shall scarcely see his like 
again. 

The funeral is fixed for this (Friday) afternoon at 3.30, at the 
Friends’ burial-ground in Stockton. The members of the 
Cleveland Institution of Engineers have decided, with the 
concurrence of the relatives, to show their respect for their 
late president by following him to his last resting-place in a 
body. The members of the South Stockton Local Board of 
Health, of which he wasa member, of the Stockton Volunteer 
Fire Brigade, of which he was captain—and originator—and 
of the Stockton Young Men’s Christian Association, of which 
he was secretary, have all signified their desire to attend, to 
testify how general is the feeling that a heavy public bereave- 
ment has been sustained. 
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SHEAF BINDING REAPING MACHINES. 

Tue second trial of sheaf binding reaping machines made 
under the direction and by the officers of the Royal Agricul- 
tural Society of England, took place on Monday and Tuesday, 
the 5th and 6th insts. The first trial took place on the 16th 
and 17th August of last year, at Aigburth, near Liverpool, 
when three out of the eight machines entered for trial com- 
peted for the gold medal which the society had offered for an 
efficient sheaf binding machine. These machines were by 
Mr. C. H. McCormick, Mr. W. A. Wood, and Messrs. 
D. M. Osborne and Co. Some very good work was done by 
these machines, but the practical success of either was not 
considered sufficiently complete to justify the award of the 
gold medal*, though a silver medal was awarded to Mr. 
Wood and high commendation bestowed on the binding 
apparatus employed by Messrs. Osborne and Co. 

fhe repetition this year of the offer of the gold medal, 
encouraged some makers to renewed competition, and ten 
machines were entered for exhibition at Bristol, though but 
eight of these intended to compete for the medal. The 
machines exhibited were by Messrs. J. and F. Howard, 

H. King, W. A. Wood, C. H. McCormick, Johnston, 
Harvester Co., Osborne and Co., M. T. Neale, and 
Hetherington and Co. Messrs. Burgess and Key entered a 
machine but did not exhibit it, though entered for trial. 
Messrs. Howard and the Johnston Co. did tot enter “for 
trial,” but for obvious reasons it is undesirable that makers 
should exhibit and sell machines at the Society's shows, of a 
class for which prizes are offered, unless they are willing to 
allow them to undergo trial. 

At the trials of this week at Abbots Leigh, Messrs. 
McCormick, Wood, and Osborne’s machines went through 
the trials. Messrs. Howard's did a little cutting on a pre- 
liminary run; the Johnston Company's machine, a string 
binder, did some work, but not in competition; Mr. Neale’s 
machine, after undergoing a good deal of fitting and erecting 
in the farm-yard, went about tive yards, in reality doing 
nothing ; and Messrs. Hetherington’s machine, which, to say 
the least, shows more of ingenuity than of any other quality, 
except heaviness, was evidently unfinished, untried, specu- 
latively entered in the hope of ‘‘doing something” with it, 
and was at last rendered incapable of even making an attempt 
to work by breaking four or five cogs, accidentally it was said, 
out of an essential worm wheel. 

Though the trials were announced to commence at 9 o'clock 
on Monday, very little was done until 11, when the exhibitors 
drew lots for the different allotments of wheat, barley, and 
oats. The conditions of trial, in respect of the crops, cannot 
be said to have been unfavourable to the machines, if com- 
yom is made with those which will have to be dealt with 
by these machines in common practice in this country. The 
crops of vats, barley, and wheat were generally all of moderate 
quality and weight, with light and heavy patches. In some, 
or most, parts the undergrowth was very large, and generally 
of a weedy, rather than of a grassy character. Such a condi- 
tion is, however, often met with, and machines must deal with 
it. With the exception of a moderately heavy piece of wheat 
in a hollow, but close to the other plots, the crops would be 
considered in most parts of England rather light. This, how- 
ever, was not the case with a very heavy crop of oats, upon 
which the three practical machines were last tested. This 
was ona farm about a mile and a-half distant from Home 
Farm, Abbots Leigh; the field had been heavily manured, 
and beside the weight of the crop, the undergrowth of grass 
and weeds was, especially in some parts, unusually heavy. 
Considering its weight, weedy and wet condition, this crop 
may be looked upon as a severe test for the machines. The 
weather element in the conditions of trial was from a farmer's 
point of view, perhaps, all that could be desired. It was a 
very good illustration of a “‘ catching ” season, and thus tested 
the machines under the conditions that obtain when a farmer 
most requires the help of machines to get his crop up quickly. 
The manufacturers and visitors would of course have preferred 
fine dry weather, but many machines will work on dry ground 
and crisp straw that would be unable to deal with the condi- 
tions of Monday and Tuesday. Rain had fallen the whole of 
Sunday morning and evening. It cleared up for Monday, and 
the crops dried a good deal, but on Tuesday rain came down 
very heavily several times in the day. Wood's machine was 
started first, and it will be convenient to speak of each 
ae separately, and of its performance throughout the 
trials. 

Mr. Wood had two machines on the ground, one with the 
platform arranged to turn up for travelling, and the other, 
that tested, with a fixed platform. It was also noticed that 
a duplicate binding apparatus was on the spot for use, pre- 
sumably, in case of mishap with that on the machine. The 
binding apparatus was illustrated and described in THE 
ENGINEER for the 14th January, 1876, and the machine, the 
platform of which has been widened from front to back since 
the Liverpool meeting so as to take longer straw than is com- 
mon in America, was illustrated in our impression of the 8th 
of March last. This machine was started in a plot of half an 
acre of oats, which was cut and bound in 23) minutes, 
allowance being made for stoppages; twice the wire broke, 
and once the stick with which the driver checked the dropping 
of the oats from the top of the elevator to the binding arm 
was allowed to fall and cause a stop by entanglement. Some 
difficulty was also experienced resulting from the thickly strewn 
lumps of limestone rock all over the field, and many weighing from 
14 lb. to 30 lb. and of awkwardly angular forms. With the 
exception of the stops referred to the machine performed its 
work very well. The sheaves were generally efficiently 
bound and the cutting clean. It must be remarked, however, 
that besides having an accomplished driver the machine was 
attended by two men who have had months’ of experimental 
experience with it under all sorts of conditions. These 
assistants watched the machine with a keenness that missed 
nothing, and all three men did their parts so well that in 
every possible case any cause of obstruction was stopped in the 
incipient stage. In fact the men worked with such harmony, 
relatively to each other and to their charge, that the whole 
formed one machine. In the wheat, which was also rather 
greener than usual when cut, themachine worked very well with 
but slight stoppages ; but here, as in the oats previously, and the 
barley, wheat, and oats subsequently, cut, it was remarked 
by all that the sheaf was much too forcibly ejected from the 
machine. Generally they were thrown from about 6ft. to 8ft., 
and as the sheaves averaged about 12 Ib. it will be seen that 
this involved much waste of work. The most serious objection, 
however, to jerking the sheaf in this way is that with dry ripe 
crops much of the grain will be removed from the ear before 
it leaves the field, and English farmers will be very likely to 
think that though their fields are all too small as fields, they 








The Aigburth trials were fully described in Tue ENGINEER of the 24th 
August, 1877, 





are much too large to make economical thrashing floors. The 
half acre of barley was commenced about five o’clock on 
Monday, and after cutting a little time a mishap occurred to 
a hidden detail of the machine, but the rain coming on 
at the same time made it unnecessary to attribute the stop 
to the breakage of a casting. The piece of barley was, 
however, finished without difficulty in the morning of Tuesday. 
The piece of heavy wheat in the hollow above referred to was 
afterwards cut, and though heavy work, the machine got 
through it in a manner which showed that by going at an 
ordinary speed with care, and by taking somewhat less than 
the full width of cut, it is capable of cutting and binding. 
Some difficulties occurred with the elevator apparatus, which 
showed that the india-rubber bands with the series of project- 
ing tines are inferior to the double webbing elevator on by 
McCormick and Osborne. Afterthe foregoing work the machine 
was tested dynamometrically by working empty and cutting. 
The results are given below. The concluding test was made 
upon the heavy crop of oats referred to, a very heavy test, in 
which many stops were made, some from breakage of the wire, 
and some from the clogging of the weeds and corn. 

Mr. McCormick’s machine started soon after the ag 
and accomplished its half acre of barley in 22 minutes. It 
did not receive quite so much extraneous attention as that 
described with reference to another machine, and the driver, 
though very skilful, had not so much experience as Mr. 
Wood's man, as he is the son of a large farmer in the neigh- 
bourhood. The binding mechanism of Mr. McCormick's 
machine is so fully and clearly illustrated in our impression of 
the 17th August, 1877, that we need not describe it now. 
The elevator consists of a pair of webs running over rollers, 
the ends of the webs being fastened together by buckle straps, 
a flap of web covering the latter and preventing the entangle- 
ment of the straw. These webs travel at the same speed, so 
that the corn is carried relatively at rest between them. It 
was noticeable in the working of the binder that though the 
binding arm carrier has a reciprocating motion, the whole 
worked very smoothly, the sheaves being well made and 
dropped gently off the platform. In this, as in the other 
machines that went through the trials, the knife is 
driven from the centre of its length by a wood rocking lever 
worked by a crank and wood connecting rod at the back of 
the machine. All the machines are wood framed, the cutting 
sections are serrated or sickle-edged, and the angle between 
the cutting edges much greater than was common two or three 
years since, their form thus approaching those more commonly 
used about ten years since. In this, as well as the other 
machines, the principal parts of the machine are driven by 
means of a chain-gearing, the chain links being of malleable 
iron. Some of these run at a very high speed, but seem to do 
their work very well. In McCormick's as well as Osborne’s 
machine the driving wheel is of wood with a tire only about 
y'sin. in thickness, through which, and the thin bent wood 
ring or rim, passa number of flat staples, which serve to 
keep the tire in oye and to roughen the face. The 
spokes can hardly be said to be housed in the boss, but 
to converge on the small part of two separate flanged portions 
thereof, which are held together by bolts parallel with the 
axle, and by which the spokes, all set bracing, can be tight- 
ened at any time. The wheel thus made is very light and 
very strong. Of McCormick’s machine it may be said 
that it went through almost all its work without hitch ; 
through some of the crops it was driven as fast as a common 
reaper, the principal stops being in the heavy oat crop, when 
the most important stops resulted from cutting too eo and 
getting the knife into the dirt, and from theenormously heavy 
undergrowth which also stopped Wood's machine. In some 


places the sheaves were dropped in pairs, united chiefly by | 


the tangled undergrowth and corn. The dynamometer tests 
of this machine are also given below. 

We come now to Messrs. Osborne and Co.’s machine, which, 
owing to the breakage in travelling of a bracket casting carry- 
ing a chain sheave, could not be put to work until Tuesday, 
though an attempt was made on Monday afternoon to work 
by makeshift. he bracket, however, was mended or held 
together with a piece of thin plate, and the machine started 
in the morning. This machine is much like McCormick’s, 
but the binding arrangement is entirely different. It is very 
ingenious, not complicated, but a description of it could not 
be given without the aid of diagrams ; these we shall give in 
an early impression. As this machine did not commence 
until Tuesday, the conditions of trial were not quite 
so favourable for it as for the others, on account of the 
heavy rains of that day. The machine, however, did 
very well indeed-—-the sheaves were well made and bound 
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exhibition. They have not had sufficient experience in the 
tield, and in their machines there is much evidence that their 
ideas of a sheaf-binding reaper are of a machine to cut and to 
bind straw into bundles. There is no sufficient appreciation 
of the difference btween the behaviour of straw in a workshop 
and crops in a field, and they have yet to learn to consider 
the machine and its action as a complete whole, and not as a 
cutter and as a binder. 

After the trials, a number of the sheaves made were taken 
to the farmyard, and the strain necessary to pull or break the 
binder in two obtained by pulling asunder with a spring 
balance. The string was found to be equal in strength to 
the wire, and generally the wire binding was found to be 
efficient in this respect, and to require a pull of from about 
85 lb. to 140 Ib. to break it. The following table gives the 
mg 0 figures obtained by the dynamometer tests, and also 

»y other observations. 
Dynamometer and other Trials with Sheaf-binders at Abbots Leigh, 
Bristol, 6th August, 1878. 
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Name of maker. 5 | Wood. 3 2 

| 4 | 2 X | 

| = | | ” 
Draught .. . 13617.) 362 1b, [397 Ib. 377 Ib. 
side | 101b,) 121d, | 381b, 23 1b. 


a | 60in. | 66°6in. | 
|6°02 Ib) 5°44 Ib. 


Width of cut, approximate 
Draught per inch width of cut 





Foot-pounds of work per Ib. of sheaf cut .. | 562 612 | | 
Weight of sheaves, average .. ..  «.  «. (ED7Tb) 12°18Tb., T7Ib. 751d. 
Height of stubble, approximate 70in. 


S din. 6-0in, Sow 

Tests of 1ST7, Jor comparizon. } 
DS os as. se. 60 oe Bess SeG ae 
Foot-pounds of work per Ib. of corn cut .. | 420 
Draught per inch width +» 8°53 1b) 8°45 Ib. 
The dynamometer tests were conducted by Mr. Rich, C.E., 
the instrument being that illustrated and described in our 
impression of the 29th May, 1874. 

n conclusion, it may be remarked that none of the machines 
have yet been tried on ridge and furrow land, so that one of 
the most severe tests has yet to be made. The relative 
advantages of or objecti to wire and string seem to be 
about equal. Their cost is much the same per acre, that is 
about 1s. 6d., though it varies with every crop. In New 
Zealand, where the longest practical experience with binders 
has been gained, the Saeco raised that wire is likely to 
cause much loss of cattle by its being cut up in the straw feed, 
seems not to be borne out by experience. Very little practical 
experience has been gained elsewhere. The string of course 
avoids this danger, but it is more difficult to tie and is slightly 
affected by wet. All the machines exhibit a vast deal of 
thought, but their construction still gives evidence of the 
addition of invention upon invention, The most successful 
makers cannot afford to rest upon their oars one hour, for 
many inventors will now be working hard to produce a 
machine combining all that has yet been learned in a better 
form. Messrs. Wood and McCormick have together expended 
not less than five-and-thirty thousand pounds in experiments, 
and the enormous sale they are this year effecting in America 
suggests that they will soon be recouped. The former maker 
was awarded the £50 prize at Middleburg a few days since. 

The judges have awarded the gold medal to Mr. McUor- 
mick’s machine, as fulfilling the conditions laid down, and 
highly commended Mr. Wood's machine. 
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ROAD LOCOMOTIVE AND CRANE, 
Tuts engine is designed for lifting, carrying, and drawing 
heavy loads. It has wrought iron wheels with compensating 
motion for turning shaip curves without disconnecting either 


| wheels, both being at the same time kept in gear, and taking 


their fair proportion of the work without slipping. The 
engine is steered from the foot plate, so that the entire man- 
agement—driving, steering, and working the crane—is per- 
formed by one person. The engine can lift and carry a weight 
of 5 tons. These locomotives are specially designed for mili- 
tary purposes; for contractors, shipwrights, or manufacturers ; 
and for use in dockyards and quarries. The — oo judges 
of the Royal Agricultural Society of England, Messrs. J. J. 
Bramwell, C.E., and E. A. Cowper, C.E., in their official 
report on the trials at Oxford in 1870, say of one of these 
locomotives that ‘‘it is really difficult to speak too highly in 
praise of the utility of this engine.” 

It has for many years been an aim with manufacturers of 


tightly with very few stoppages from the breaking of | road locomotives to contrive a wheel possessing all the merits 


the wire. 
owing to the want of a separator which is attached 
to the machine tried at Mormant, the machine sent to Abbots 
Leigh not being of the most recent construction. It was 
noticed that the butts of the sheaves made by this machine 
were clean and flat, and that the difficulty experienced with 
the twin sheaves might be overcome by arranging the binder 
a little farther off the elevator, or by arranging an automatic 
stop or arm to delay briefly the descent of the corn from the 
elevator at the time that the binding arm descended to take 
the quantity for a sheaf. In the final test on the heavy oats 
stoppages became frequent from the want of something of this 
kind, and ultimately work was stopped by the breakage of 
the whippletrees ; after the machine, however, had shown itself 
to be deserving of commendation. 

Of Messrs. Howard’s machine it may be remarked that it 
is simple both in the cutting and binding parts, and the 
designers are evidently on the right track for making a good 
machine, but want more experience in the field. The chief 
cause of their failure lay, however, in the elevator and in the 
distance between the knives and the travelling portion of the 
platform, the result being that short stuff is carried up end 
instead of broadside on, and hence it drops through the ele- 
vator—not web—and clogs the binder. Better results might 
have been obtained with long straw, and improvement may 
be looked for. It was unwise to enter the machine at 
present, for though it had been tried in some clean long 
wheat near Bedford, this told little of the capabilities of the 
machine. A little experience in short stuff would soon have 
taught that which was learned on Monday. 

The Johnston Harvester Company’s machine binding with 
string failed partly on account of the shortness of its platform, 
and the necessity for a dividing arm with which to hold the 
sheaf down during the rising of the binding arm. The 
elevator was moreover seen to be faulty, in that the corn was 
not carried fairly up to the binder. The tying arrangement 
made a really g knot. In this machine, as in Howard’s, 


india-rubber belts are used in some places instead of the 
chains referred to above. 

Both Messrs. Hetherington and Neale displayed a good 
deal of want of judgment in entering their machines even for 


Many of the sheaves were dropped in twins | 
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of the ordinary form, with simple rigid tire, and which will at 
the same time save the engine from some of the jolting in- 
evitable to locomotives running over the rough roads of a 
country or the paved streets of a town. Outside tires of con- 
tinuous india-rubber have been tried, and have failed for want 
of sufficient adhesion on roads rendered ee api by rain or fog. 
This was conspicuously the case at the trials conducted by the 
Royal Agricultural Society at Wolverhampton in 1871. Iron 
shoes covering the rubber overcome the defect but indifferently, 
while they add to the great original expense and future 
repairs; rope has been used as a substitute for the rubber, 
but with no better result; finally, many ingenious-arrange- 
ments of steel springs within a og ye tire or nave have 
been patented, tried and abandoned, for while possessing, as 
some of them do, merit as designs for increasing the bearing 
surface of the wheels and for avoiding some of the shock 
to the locomotive on rough roads, they are all too costly, 
complicated, and fragile for every-day work. 

Under these circumstances, and when the conditions of 
traffic are such as to render the rigid tire objectionable, 
Messrs. Aveling and Porter recommend the simple form 
of spring tire they have used now for some years—the 
invention of the late Mr. W. Bridges Adams—which 
has the advantages of being simple, durable, and of 
little cost. The principle of this wheel may be described 
as follows:—T» an inner tire of strong T-iron are rivetted 
the wrought iron spokes, while the outer rim con- 
sists of a hoop of suitable thickness, stiffened by angle iron 
rings running round its edges, and faced with diagonal 
plates for giving the wheel increased adhesion, as well as for 
carrying the angle iron paddles occasionally made use of on 
soft ground; between the inner and outer tires are arranged 
solid Blocks of india-rubber, which serve effectively the purpose 
of a spring to the engine, without interference with its gearing. 
The outer and inner tire of each wheel are coupled by a drag 
link, to prevent abrasion of the rubber blocks. 

The engine is characterised by thoroughly good design and 
workmanship throughout. The gearing is almost all of steel, 
and is chiefly carried between the brackets formed by carrying 
up the outside fire-box plates, an arrangement by which much 
inoreased strength and room are at the same time secured, _ 
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RAILWAY MATTERS. 
oe Rhymney Railway Company announce 
per cent. per annum for the past half-year. 

A Beruin correspondent announces that Russia is making an 
effort to secure the early construction of the railroad from Oren- 
burg into Central Asia- -200 German miles. ‘he money required 
for the undertaking will be raised by a loan. 

In April this year twenty-five trains got off the rails upon 
German railways, and there were also ten collisions, Four of the 
trains in collision ickd ays trains. These statistics do not 
speak very favourably for German railway management. 

Last week Mr. Garnett, chairman of the Baltimore and Ohio 
Railway, was on a visit at Barrow, with the object of concluding 
negotiations with Sir James Ramsden, managing director of the 
Furness Railway Company, for the establishment of a line of 
steamships between Barrow and Baltimore. 

THE new line from Sowerby Bridge to Ripponden, in York- 
shire, was opened for passenger traffic on Monday. Very heavy 
iandslips occurred during the construction of the line xt Scar 
Head and in Rough Hey Wood. ‘There is a tunnel under the 
former, which it was feared would be crushed in. 

THE short line which connects the ancient township of Mon- 
treuil-sur-Mer with Hesdin and St. Pol has been opened. By it 
adirect route is now made available from the port of Boulogne 
to Arras and Béthune, which lie in the midst of the coal measures 
of the Pas de Calais and in close proximity to those of the 
Department du Nord. 

‘Two railway projects are being discussed in Austrian Govern- 
ment circles—one to connect the Austrian railway now ending at 
Petroshani, in Hungary, with the Roumanian system, by a line 
running down the valley of the River Jiu; the other to lay down 
a new line from Bucharest, vid Calarash, where it will cross the 
Danube to Mangalia, on the Black Sea. These projects are 
intended to form an opposition line to that to be constructed 
through Servia. 

THe modified rates for the carriage at owner's risk of hard- 
ware sent for shipment, adopted from the 1st inst. by the London 
and North-Western, the Midland, and the Great Western Rail- 
way Companies, from Wolverhampton are :—T'o London, 30s. 10d. 
per ton collected and delivered; to Liverpool and Birkenhead, 
18s. 4d. per ton collected only; and to Hull, Goole, Grimsby, 
and Harwich, 25s. per ton collected and delivered. The new 
tariff is a reduction of about 1s. 6d. per ton. 


a dividend of 8 


‘THE encouraging crop outlook and the consequent demand on 
the part of the United States railroads for more rolling stock are 
likely to produce, says the Railway Age, a new order of things in 
the shops and foundries of the manufacturers of railway supplies. 
Already a marked increase in orders is reported, an extra force is 
being put on everywhere, and a most welcome revival in all the 
branches of this great interest appears to be upon us. Fortu- 
nately the capacity of these shops and foundries is fully equal to 
any demands possible to be made upon it. 

ESTIMATES recently and carefuily made lead to the conclusion 
that 870 miles of new railway were completed in the United 
States in the first half of this year. The aggregate extent of 
new line likely to be completed in the United States in the 
whole of 1875 is about 2250 miles. An English traveller has 
recently made the remark that if Americans would pay a little 
more attention to common roads, and a little less to the construc- 
tion of new railroads in every new district, they would greatly 
improve their means of communication and reduce the quantity 
of unpaying capital. 

THe United States consul at Chemnitz reports as follows to 
the State Department :—In the Saxony railway service the super- 
intendent’s salary is the highest, £316 ; few servants receive over 
£200 per annum. Section hands are paid £29 to £35 per year. A 
certain sum is allowed to all servants for clothing, and some are 
furnished with houses and servants. Ticket agents receive 1 per 
cent. commission on the tickets they sell. The engine-drivers and 
firemen are allowed for any savings they make in the coal and oil 
furnished to the trains by the Government. The salary of an 
engine-driver is £107; firemen, £60; conductor, £88 16s.; ticket 
awents, £144 12s. and £122; freight masters, £114 4s. 

A NEW railroad project has been started, for the construction 
of a narrow gauge line from Quantico, a village a few miles 
below Alexandria, Virginia to Charestown, West Virginia, and 
to Pittsburgh. A company has been formed, with the Hon. John 
Lynch, of Maine, for president. The Philadelphia Press says: 
**'This road will bring the iron men of Pittsburgh in direct com- 
munication with the immense deposits of iron ore in Virginia, 
and West Virginia, while the main line will traverse the 
anthracite, cannel and bituminous fields of the Virginias, as 
well as the great timber regions, where almost every species of 
the most valuable growths abound in marvellous quantities.” 








A MEETING of the debenture holders of the Ottoman Railway 
Company from Smyrna to Aiden was held ‘to confer with 
souncil on the subject of a. proposed extension of the rail- 
The extensions proposed now by the convention in 
tion were, they considered, more favourable than those made 
by the Smyrna and Cassaba Railway Company, and the mileage 
was greater--eighty-seven miles. The chairman said the Govern- 
ment would not give the company the arrears owing to them 
unless they made the extensions. ‘Chey would, therefore, start 
with £300,000, which they could not obtain except for this 
epecific purpose. A resolution was passed, approving the pro- 
posed concession. 





Tue last report on the Severn Bridge Railway states that the 
dir greed with the directors of the Severn and Wye 
Railway and Canal Company to an amalgamation of the two 
companies on the principle of a division of net receipts, the 
capitals remaining separate, and a committee has been appointed 
to arrange the terms. ‘The directors also state that an agreement 
has been entered into with the Midland and the Severn and Wye 
Railway Companies by which running powers over the Severn 
and Wye system will be secured to the Midland Railway, the 
Severn and Wye Company securing in exchange running powers 
over the Midland line from Sharpness to Nailsworth and traffic 
facilities to Bath and Bristol, 


We find the following in Saward’s Coal Trade Journal: An 
improved tramway invented by Mr. P. Hevuer is at work onthe 
premises of the Messrs. Roebling, at Trenton, N.J. It differs 
from other tramways in having the load moved on a suspended 
track which is composed of 2in. diameter round steel rods, the 
pulling being done by a small wire rope. The power required is 
very small, a 6-horse power engine transportiny 100 tons of 
material per hour with ease. The arrangements for turning off 
at any angle, and returning, are very perfect, and are so arranged 
that it is almost impossible for anything to become misplaced. 
Several of the tramways are to be built for use on sugar planta- 
tions, also to transport nitrate from the mountains, about ninety 
miles back from the coast of Peru. 





A MrnisreriaAu order was published on Wednesday, in the 
Oficial Journal, regulating the issue of the amount of ‘Three per 
Cent. Redeemable Rente required to complete the sum of 
414,000,000f. provided for by the law of the 18th of June last for 
the re-purchase of the railways by the State. The issue will be 
effected in all the departments of France through the Treasurers 
and Paymasters-General. The bonds will be obtainable by the 
public on and after the 12th inst. The sum received will be 
applied as follows :—270,000,000f. to the re-purchase of railways ; 
18,000,000f. towards reimbursing the company for the works 
done ; 18,000,000f. towards the works to be undertaken by the 
aes and 69,000,000f, to the conversion of bonds for public 
works, 





NOTES AND MEMORANDA. 

Tr is stated that Professor Tait is engaged in developing a form 
of apparatus for fog-signalling purposes, producing intense sounds 
with great economy of driving power, which he some time ago 
exhibited at the Royal Society of Edinburgh. His mechanism is 
believed to produce an effect analogous to that of the drum, which 
is one of the most economic of noise-producing instruments. 


AN eclipse of the moon takes place on August 12th. It is the 
only one that will be wholly visible in this country until the year 
1884; first contact with the earth’s dark shadow at 10h. 42min., 
the middle of the eclipse at 12h. 8min., magnitude 0°59, and last 
contact at 13h. 34min. On October 4th, 1884, there will be a 
total eclipse of the moon, the middle near 10 p.m., and the passage 
through the shadow nearly central. 


For the purposes of submarine lighting Messrs. Barnet and 
Foster compress pure oxygen into a cylindrical reservoir of plate 
iron, under a pressure of thirty atmospheres. This oxygen is 
supplied by a flexible tube to an alcohol lamp provided with 
means for the escape of the gaseous products of combustion. 
This, says the Journal of Frank. Institute, furnishes a brilliant 
light for a period of four hours. Heinke and Davis use a glass 


- Sate ; 7 é | 
cylinder upon the diver’s helmet, which contains an electric lamp | 


of polished copper. ‘The carbons are arranged to last for about 
four hours without being renewed. The whole apparatus weighs 


about 27 kilogrammes, and is capable of furnishing a light equi- | 


valent to 20,000 standard candles. 


Dr. Hernrzer thinks that the influence of light upon cement 
has not hitherto been sufficiently considered. He instituted some 
experiments upon a quantity of cement, which he divided into 
three parcels, exposing parcel A to the air and full light, B to the 
air and diffused light, and secluding C in darkness from the air. 
After six months he found that A made a weak mortar, by 
absorbing 38 per cent. of its weight in water, and it had become 
crumbly ; B, with 334 per cent. of water, made a mortar which 
was too adhesive to the trowel, and it yielded up none of its 
water ; C, with 334 per cent. of water, made an excellent mortar, 
easily stirred and flowing, and it relinquished some of its water. 
After setting for twenty-eight days the relative strength was: 
A, 3; B, 37°9; C, 44°6. 

M. Lecocg BoissaupRAN has estimated the value of the 
equivalent of gallium :—(1) By calcining gallo-ammoniacal alum. 
(2) By calcining the nitrate of gallium which is formed by a 
known weight of metal. The smal! losses of materials during 
these two operations affect the value of the equivalent inversely, 
so that the mean is not perceptibly changed. His investigations 
lead to a maximum value of 69°97, and a minimum of 69°66, 
giving a mean of 69°82, After making various comparisons 
among the spectra of aluminium, gallium, and indium on the one 
side, and sodium, rubidium, and caesium on the other, he deduces 
the value 69°86, which is a little greater than that which was 
given by Mendelejeff for the body which he predicted, in his 
theoretical classification of the elements. 


We (Nature) alluded recently to the remarkable record of 
earthquakes preserved through so many centuries in Japan. 
Mr. Hattori, of Tokio, has lately described an ingenious seismo- 
graph, which was invented by one Choko 1750 years ago. It 
consisted of a cylinder 8ft. in height, ornamented by various 
characters and designs. The upper part was encircled by a series 
of eight dragons’ heads, in the open mouth of each of which a 
copper ball was lightly balanced. The interior of the cylinder 
was occupied by a system of rods and springs, so delicately 
joined that the slightest trembling of the earth would serve to 
push a ball from a dragon’s mouth. Immediately below each 
dragon’s head was a frog looking upward, with his mouth like- 
wise wide open, to receive the halls. The sound of the falling 
ball would call attention to the phenomenon, and the direction of 
the earthquake would be revealed by the particular ball dropped. 
This seismograph correctly recorded earthquakes which were felt 
strongly at a distance, but were too feeble to be noticed hy the 
senses in the immediate vicinity. 


M. Louis SCHWENDLER, so well known in connection with the 
Indian telegraph service, has lately introduced a very simple form 
of tangent galvanometer. The instrument has been tried by the 
Indian Telegraph Department, and we believe will meet with 
general acceptance. It is constructed by Messrs. Clark, Nun- 
head, and Co. The apparatus is contained in a small box of about 


Gin. sides. The galvanometer has two coils, one of thick wire and | 


few convolutions, offering no more than one ohm resistance, 
another of thin copper wire, having a greater number of convolu- 
tions, and a resistance of 100 ohms. ‘Two sets of resistance coils 
for use with the above coils, respectively, one of 20 and 200 ohms, 
the other of 1000 and 2000 ohms. <A simple reverser allows the 
readings of the galvanometer to be taken from either side of zero. 
In order that the strength of the currents passing through the 
coils may be as nearly as possible proportional to the tangents of 
the deflections, the magnet has alength of less than one-fifth of 
the diameter of the deflecting coil. The small magnetic needle 
carries a thin aluminium pointer fixed in right angle of the needle. 
In order that the needle after each deflection may come sooner 
to rest, the aluminium point carries small wind fans of the same 
metal. When closing the box the needle is taken off its pivot. 


THE commission appointed by the French Government to test 
the rope used by M. Giffard in the construction of his captive 
balloon have made their experiments. The rope is conical, the 
heaviest end being uppermost, so that, if any breakage should 
take place, it will not be very near to the car, but close to the 
earth. The resistance of the smaller end has been found equal to 
a tension of 24,000 kilos. exerted by hydraulic pressure, and is 
smaller than anticipated. It had been suggested by Mr. Newall 
to employ a wire rope of his own make, which would have had a 
much greater resistance with a smaller weight ; but the suggestion 
was lost, M. Gitfard fearing some electric discharge might ignite 
the gas. ‘The commission has given its authorisation to admit 
the public, but under the condition that the pressure should be 
limited to a quarter of the breaking-strain, viz., 8000 kilos. The 
ascending-power is generally 5000 kilos. (about 12,0001b.). The 
difference 
5000 lb. for a balloon whose surface is4 x 1170 square yards. 
The breaking of the rope answers to a resistance of 50,000 lb., or 
about 10 lb. per square foot of a plane; it can bear very high 
wind, and need fear only a tempest. Some observations have 
already been made by M. Tissandier, but in a somewhat rough 
manner. 
readings will be compared with the readings at the steelyard, to 
which the rope is attached. 


THE famous marble quarries of Carrara, although they have | 


been worked since the reign of Augustus, and have furnished 
a steady and enormous supply to the whole civilised globe, seem 
to be inexhaustible. 
and embrace every variety and quality of marble, from the 
coarse, common kind to the statuary marble, Monte Crestola 
and Monte Sagro yielding the largest and finest blocks. 
blocks are detached, drawn out by oxen, and rolled down the 
hill. The quarries number some 500, only about twenty of them 
furnishing the marble used by sculptors. Most of the inhabitants 
of Carrara and the vicinity—some 6000 workmen in all—are 
employed in the labour, at 2 to 3 lire—1s. 8d. to 2s. 6d. per day. 
The marble taken out during the year before last was about 
120,000 tons, valued at 2,400,000 dols., of which 40,000 tons went 
to the United States. The export of marble to that country has 
increased immensely within twelve to fifteen years, the third 
largest firm of marble quarry owners now at Carrara being 
American. The American consul there is a member of the firm, 
and his consulate is said to produce a larger income than any 
other in Italy. 


eft to bear the pressure of the wind will be about | 


An anemometer will be constructed in the car, and its | 


They compose an entire mountain range, | 


The | 


| MISCELLANEA. 

| THE Walsall Town Council have determined to offer two pre- 
miums of 100 guineas each for the two best schemes for dealing 

with the sewage of the town. They have also just agreed upon 

certain arrangements and contracts with the view of furthering 

the carrying out of the Artisans’ Dwellings scheme. 


Ovr Birmingham correspondent writes : ‘‘ I am sorry to have 
to announce that the Perry Hall Colliery Company, who have 
been testing for coal on property belonging to Lord Calthorpe, 
near to Birmingham, have been unable to touch coal at 530 yards. 
It has been incorrectly stated this week that the company have 
come at that depth upon the first indications of coal.” 


Tue new waterworks at Irvine, carried out by Mr. Leslie, 
C.E., Edinburgh, were opened yesterday with great ceremony. 
The supply is obtained from the adjacent hills, and will yield 
about 500,000 gallons a day. While referring to this matter, it 
may be stated that the Police Commissioners of Forfar have 
resolved to execute a new water scheme in accordance with the 
plans of Mr. Bateman, C.E. 





A New bridge over the Regent’s Canal at the Gloucester Gate 
entrance to Regent’s Park, and on the road from Camden Town 
to the northern part of the metropolis, Euston and Marylebone, 
| was opened last Saturday by the Duke of Cambridge, as ranger of 

Regent’s Park. Want of space compels us to defer a description 
of the bridge for a succeeding impression. 

Art the close of the year 1877 there were 716 blast furnaces in 
the United States which were either blowing or in a condition to 
blow. Of these, 270 were in blast and 446 out. On the Ist of 
July, 1878, six months later, of 708 furnaces reporting, 248 were 
in blast and 460 were idle. Of the idle furnaces, 202 were char- 
coal, 130 anthracite, and 125 bituminous; of those blowimg, 64 
were charcoal, 95 anthracite, and 89 bituminous. 


ANOTHER illustration of the not infrequent effects of the honey 
comb state of the earth in the Midland and Northern Counties 
took place last week in a sudden subsidence of the west side of 
Lord Dudley’s Wren’s Nest. Land for more than fifty yards gave 
way, and trees were snapped and precipitated to a depth of 
thirty yards. The scenery on the west side of Wren’s Nest is 
now very much spoiled, and it is thought that the subsidence will 
become general along the whole of the hill. 


OnE of our correspondents in Scotland writes :—‘* The first turf 
of a new wet dock for the port of Greenock, was cut on Thursday 
last by Provost Lyle. It is to be called the James Watt Dock. 
Designed ty Mr. Kinipple, C.E., it will have an area of 18 acres, 
| with 6350ft. of quay walls. The contract was let a few weeks azo 
to Mr. Waddell, of Edinburgh,the contractor for the Tay Bridge 
Railway, the sum to be paid him being £243,259, and an addi- 
tional amount of about £100,000 will be required for warehouses, 
cranes, and sheds.” 








THE fiying to pieces of a 12 foot fly-wheel in Painter and Son's 
hoop mill, Pittsburgh, on the evening of the 24th of July, com- 
pletely demolished the building, an iron-clad structure, about 50 
by 100 feet. ‘The timbers having fallen upon the engines, rolls, 
and other machinery, it is probable that great damage has been 
done aside from the destruction of the building. The original 
cause of the accident was the slipping off of the governor belt, 
which caused the engine to run at great speed. The men, fore- 
seeing the danger, all escaped before the fiy-wheel burst. 


ALREADY considerable success has attended the movement to 
send artisan reporters to the Paris Exhibition. Bristol proposes 
to send ten men, Leicester five, Sheffield twenty, Stoke two, 
Leeds ten or twelve, Hudderstield two, and Bradford has already 
sent six. Five building firms have announced that they will 
despatch five men at their own expense. The Coachmakers’ 
Company send five at the expense of the master; Messrs. 
Thrupp send nine; Mr. G. N. Hooper twenty-four workmen ; 
and Messrs. Clowes one. Sixty applications have been received 
| from artisans, and there is every prospect of the movement 
| extending. 


Art the present time, when a great bee show is being held in 
London, it may be of interest to mention an attempt which is to 
be made in America to cultivate bees on a large scale. A r 
in honey in Chicago—Mr. Perrin—has, according to American 
papers, constructed a big apiary, which can contain 2000 beehives, 
and which he intends to place on a barge which is to start along 
| the course of the Mississippi, from Louisiana to Minnesota, 
| gradually advancing according to the season in which different 

flowers are in bloom. On the return journey he intends stopping 
| a couple of months in the neighbourhood of St. Louis, returning 
| to Louisiana in October. 
| 








A LARGELY attended public meeting was held at the Town Hail 
of Southwold, in Suffolk, under the presidency of the mayor, on 
the 1st inst., for the purpose of considering what steps should be 
taken for the improvement of the harbour. At the present time 
vessels can ony come in at high tide. It was stated that with 
an improved harbour vessels and fishing craft, of which there is 
a considerable number belonging to the town, would be enabled 
to run in at all times of the tide and in all weathers, which would 
greatly increase the prosperity of the town. A committee was 
appointed with the object of arranging with the Harbour Com- 
mnissioners, the Corporation of Southwold, and the directors of 
the railway company on the best method of carrying out the much 
needed improvements. 








A NEW graving dock, in connection with the Alexandra 
(Newport) Dock Company, was opened at Newport, Monmouth- 
shire, on Tuesday, by Lord Tredegar and Sir George Elliot, 
Bart., M.P., who were afterwards entertained by the Mayor 
and Committee of Management at a banjuet at the Royal Albert 
Hall, Newport. Respecting the event, our correspondent in South 
Wales writes :—‘ Great rejoicings took place at Newport this 
week consequent upon the opening of the graving dock. Lord 
Tredegar, Sir Geo. Eliiot, the Hon. F. C. Morgan, M.P., Mr. 
Parkinson and others were present, and a thorough heartiness and 
hopefulness characterised the whole proceedings, auguring well as 
| they do for the future of Newport. The dock was designed by 
Mr. James Abernethy, C.E., and has been constructed under the 
superintendence of Mr. Walsh, resident engineer. It was com- 
menced July, 1877, by Mr. John Griifiths of Newport, and has been 
very efficiently and rapidly completed. "The dock is on the east 
side of the entrance to the Alexandra Dock, is parallel to that 
| entrance, and is entered from the floating dock. It is 50ft. wide 
| at the entrance, and 500ft. in length, and the depth of water ove 
the cill is from 18ft. to 20ft. It is capable of taking in a vessel 
of the largest tonnage, and was built at a cost of about C00. 
The working is of course by hydraulic power, and so admirably is 
this managed that at the opening on Tuesday, Lord Tredegar, 
who acted at the opening ceremony, had simply to touch a lever 
| to set in motion the whole of the machinery by which the gates 
| are moved. In the post prandial business the chief speech was 
made by Mr. Parkinson. In the course of his speech it was 
| elicited that for fifty-seven days in 1877, or a sixth of the year, 
| ships drawing 20ft. 10in. of water would have been ‘ neaped’ at 
Cardiff, while they could have left the Alexandra Dock with 
ease. Further, that Newport has a better water-way than 
| Cardiff, a safer entrance for ships, and _a greater depth at neap 
tides; but Mr. Parkinson took a broader view than simply to 
contrast the two ports unfavourably, and won considerable 
applause by arguing that there was ample employment for all the 
docks, both of Newport and Cardifi, and that the rapidly growing 
exports of South Wales would more than compensate Cardiff for 
the loss of such traffic as would on the completion of the New- 
port, Caerphilly, and the Rhondda Railway, flow down to New- 
port as to its natural shipping place.” 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinio 
correspondents. ) 


s of our 





THE DUILIO. 
Monsteur,—Dans larticle, ** The Duilio,” public par votr 
estimable journal dans le numéro 1179 du 2 Aoit dernier—3e 


colonne, 18e ligne—il est dit que toutes les pla 
ire ont été commandeées a MM. Camnmell et Cle., det 
i une erreur que nous tenons d’autant plus : 
fournitures complétes des cuirassements du 
udolo nous ont cté attribuces 
zia, qui ont eu un grand retentissement, et qui on démontré 
a supériorité des plaques de blindage en métal Schneider sur | 
outes les eutres pla le diverses provenances essayé 


pues le] h»] indag e de 
Shettield. 
relever, que 
Duilio et du 


nees faites A 












apres des experie 





jues ‘es Com- 





2rativement aux nétres dans les mémes ey Dm riences. Nous vous 
ons obligés de vouloir bien ins¢rer notre lettre dans le pro- | 
chain numére de TPENGINEER, et vous pri ms, Monsieur le 


notre considération distingueée. 
SCHNEIDER ET Cc IF. 


Directeur, d’agréer l’'assurance de 
Creusot, le 6 Aodt, 1878. 


| 
| 

















FIRE ESCAPES. 

Srm,—Referring to the letter of General Alexander in your | 
> of the 2nd inst., permi > that many of the | 
icashire cotton mills ar outside fire-escape | 

rs, not exactly as r suggests, but more 
, and haying a ] 
trades my of iron is provided 
] adders or stairs lead ne to ti otl 
siau bales 5 
exander ti 1at all our fs wctories ‘sh ould. be 








; to have them, and all hotels and public 





buildings A great many lives h: en lost in Lanca- 
shire for t of such a simple means of escape. 
A MANCHESTER ENGINERR. 
Manchester, August 5th. 
LAFARGU] STEERING GEAR. | 
Str,—I notice an illustration of an hydraulic steering gear by | 





La as the valve gear 
copy of my patent. 
by me before the 
1874. This gear 

years ago, and 


e, Which is in every particular, so fs 
and general principle is concerned, an exact 
This was fully described in a r read 
Mechanical En; gineers on the 29th January, 
was fitted to several ferry boats just seven 
recently to the P. and 10. 83. Poonah. 

The only. novelty in Lafargue’s gear is moving the tiller by 
piston thrusting upen inclined emer on the tiller head. 
well worthy of the foreigner, who generally considers ‘ 
unworthy of a great and ingenious mind.” 
Englishman, rams w orking athwart on:a sliding tiller commends 
itself as the "simplest form of while it has the advantage of 
varying the leverage according to the angle the rudder moves 
through. 

_ Senin such as the Paris one give excellent opportunities 

r the foreigner to copy. I think a more perfect example of 

this than the present one could not be found. 

Edinburgh, Augus 











a 


This is 
‘simplicity 
To an ordinary 


gear, 








A. B. Brown. 


THE 0¢ EAN RACE OF TEA CLIPPERS FROM CHINA. 

Sir,—With reference to your suggestion in last week’s Enc INEER, 
that further information as to the Gleneagles’ two voyages from 
China of this and last year should be made public, we, fully con- 
curring in your views, have obtained from the engineer of the 
Glendine extracts from the ship's log of both voyages, which we 
beg leave to app vend. Dates of sailings and arrivals of the Glen- | 
eagles tac on her voyage from China, 1877 :—Left Woosung | 

May 25th at 10 p.m., arrivea i at Singapore June 2nd at 5 p.m.; 
left Sin gapore June 3: rd at 5 a.m., arrived at Suez June 2lst at | 
11 p.m.; left Port 5 June 22nd 10 p.m., arrived at London | 
July att 1 4p.m., making the entire passage in 39 days 18 hours. | 
verage number of revolutions of the engines, 54 per minute. | 
| 
| 
' 














Dates of sailings and arrivals of the Gleneagles steamship on 
her voyage from China, 1878, after her main bearings and crank 
pin brasses had been refitted with Parson's white brass, and the 
gun metal crank pin brasses replaced with manganese bronze: 
Left Woosung May 24th at 5 p.m., arrived at Singapore June Ist 
at 2 a.m.; left Sins sapare June Ist at noon, arrived at Suez 
June 19th at 2.30 p.m. ; left Port Said June 20th at 6.30 p.m., 
arrived | in London —_ ist at 7 p.m., making the entire passage | 
in ys 2 hours. Average number of revolutions of the | 
, 57 per minu = } 
































engi 
The actual passage was thus made this year in one day sixt en 
less ti ani last 5 or if the three hours additional de- 
tention this 3 ’e taken into account, the gain in time amounts | 
to one da : ~ this it w e found is nearly in | 
proportion t to the i i I number of revolutions made by the 
engines. 
We think that these facts speak seg hemselves, and require no | 
comment from : Wurre Brass Company 
ear ete i-street, Southwark, bo 7th, 1878. 
CONTENT OF A CYLINDER. i 
Str,—I have observed an easy rule, which I do not find 
in books, to give the content cylinder in gallons as 
ly tical purposes are require. It is this, 
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1eter of the 


































yt uare of the dian cylinder by five times 

h, i 2 measures being in feet, and the product is 

e f gal in the ec ler, and more closely 

has been correc by a de duc n of 2 2 per cent. If 

i r both dimensions be in inch ut has to be divided 

t proper number of times by twe reason is that the 

content of a cylinder in ns i ltiplying he square 

of the diameter in feet und then by 4°83974, 
which is ne: riy o. ] of the gallon 


123 cubic inches 
Example 1.—By 
in depth is at once pr 
after the deduction of 
t] e second plac 
Exrai nple 2. 





thi in diameter and 5ft. 
or 400 gallons, or, 
The content to 
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ms, pos a-haif pints roughly, 7°35 pints 

deduction reent. Thecontent to the third place 
decimals is 7344 

lf it be more « to measure the inside circumference 
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simple rule to give approximately 
ns :—Multiply the square of the circumfer- 
depth, th dimensions being in feet. The 
accurat found by multiplying the square 
2 by the depth, and then by °496, which is 


of the cy linde ar, ti 
the content in 
ence by half the 
content in g 
of the circumferenc 
nearly half. 
Example former of the two aie 
circumference of the cylinder i is barely 1 
151 being 22,501, the product 2 
gives 396 gallons as the approximate content. 
The content in gallons of 2 cone or hemis 
ratio to the cylinder, is found : 
ation of these rules, 
Vicarage, July 24th. 
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RADIATING AXLES. 

wrote me September 29th, 1876, 
officia king me to consider his invention, and to adopt it on 
the Main Line Railway. I have also had the invention placed 
hefore me by a gentleman in Hobart Town, not in any way con- 
nected with the railway, and I expressed my views to him on | 
this subject some time ago, which were as follows :—In the first | 
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| may be thus described, when entering 
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| Needham, Joseph E...'2 


place, I did not consider Mr. Cleminson’s patent valid ; and, in 
the second place, his invention is a mistake, and not to be com- 


pared with a well-arranged double bogie carriage. To prove 
the correctness of my first argument, please refer to THE 


ENGINEFR of November 14th, 1873, where, on page 319, you 
will see that I proposed a radial system for the leading wheéls of 
locomotive engines, which, in theory, is almost identical with 
Mr. Cleminson’s, and which system I have since found out has, | 
believe, really been proposed before me. You will also see that I 
have gone geometrically into the question of radial axles, bogies, &e. 
I beg to state that [ think that practice extending over twelve 
months or so with carriages on Mr. Cleminson’s plans, on any 
line having curves of eight chains radius, would show that his 
system is practically and theoretically a mistake. In the specifi- 
cation which he sent me he says “the action of this combination 
a curve the middle wheel 
frame slides transversely a distance representing the versed sine, 
&e.” This is not the case, and in my opinion his system is only 
correct when all the six wheels of a carriage are fairly on a curve, 
and when entering or leaving any curve—and this is just at the 
very time when radiating axles ought to come into use most. Mr. 








| Cleminson’s plan is worse than a rigid six-wheel carriage, and his 


system only begins to work after one-half of the total wheel base 
has ente red 2 curve—that is to say, not till the middle wheels of 














a six-wheel car enter a curve—and is not in full work till 
ll six wheels are completely on a curve. A similar fault 
rs on leaving a curve. In short, I think the scheme 
nistake, and it will no doubt be proved so. The fact of Mr. 
ry warned supplying several lines with his invention proves 
nothing at all as to the soundness of his system. An 
engineer,in New Zealand asks me what carriages I use here, 
and what I would recommend for five chain curves. I have 


replied that he cannot use a better carriage than a double bogie, 
well and properly arranged. If you imagine a six-wheel railway 
carriage fitted so that the extreme axles move on a centre, like 
the front wheels of a buggy, and the centre axle has lateral slid- 
ing movement, you will then have the Cleminson system com- 
plete. Now, it is easily seen how such a carriage would behave 
onacurve. The end axles are moved radially in proportion only 
as the centre axle slides transversely, and no action can take 
place until the centre axle commences to enter a curve, and in a 
long wheel base carriage of say 20ft., [ fear, on lines where slacks 
occur in the road as can | Australia, either the middle 





pe seen In 
or end wheels would drop, or jump off the road, and the carriage 
frame be subjected to extraordinary strains. This would also 
occur on the top of a grade, and especially on the apex of two 
grades. I think no better carriages than the double bogie 
saloons, made and run by the Great Northern Railway Com- 
any, are in existence. It may be interesting to you to know 
that Mr. Cleminson designed the whole of the rolling stock as 
sent out for the Main Line Railway. THos. MipE.ton. 
Late Engineer and Locomotive Superintendent 
Tasmanian Main Line Railway. 


TENDERS. 


ROTTERDAM TRAMWAYS. 

THE concession for these works had been granted to Messrs, 
Guillaumeron and Co., Paris, and E. Otler, Brussels, but as the 
sum of 101,000 florins offered in their tender on the 17th May, 1878 
was not paid up at the time named in the specification, the con- 
cession was withdrawn. Consequently another competition has 


been held on the 2nd of August, 1878, with the following 
result : 
florins. 
Dillewyn Parrish, London oe ae een 62,500 
Richardson, Chadbourn, and Co., London . 66,000 
Henry Brinsley Sheridan, M.P., London 72,000 
James Powell, Sheffield sa abe P ie te . « 103,748 
W. D. van Mourik Dz., of Drumpt, and K. B. J. de 
Bruyn and Co., of Tiel .. .. <P cme ee 106,000 








EXAMINATION FOR WHITWORTH SCHOLAR- 
SHIP PRIZES, 1878. 


THE following circular issued 
on Education, South Kensington, explains itself :— 


Marks obtained. 
Name. Prize awarded. 


Total. 




















1.—ScHOLARS APPOINTED IN 1875. 
Harrison, Joseph 909 3177 First prize, £100 
Dick, Frank W. 659 1428 Second, 60 
Poole, Joseph >. 938 1766 Third, ) 
Garside, Franklin 448 1634 Fourth, ti) 
Goodwin, € 358 1502 Fifth, 0 
Alldred, John 230 1132 Sixth, ’ 20 
2.—ScHOLARS APPOINTED IN 1876. 
Shaw, Henry, 8. H. 1568 621 2189 First prize, £100 
Nichols, Jerdan .. 245 442 1687 Second 60 
Greenhalgh, Robert . 606 196 302 ) 
yin, og A. 2153 79 } th 40 
right, John, W. B. so as | ) 
Williams, William H 781 133 ") 
3.—-SCHOLARS APPOINTED IN 1877 
Ogden, Fred. OF : First prize, £100 
Last, William J... wT 2015 Second 60 
How, William I 1G 1987 hird 0 
Low, David A. 0 1680 Fourth MH) 
McKenzie, William & w 1412 Fifth 0 
Ottewell, Alfred D 0 10387 Sixth 2 





4.—FINAL CoMPFTITION OF SCHOLARS 


APPOINTED IN 1875. 


Marks obtained. 








Name. Total. Prize awarded, 
1877. | 1878. 

Harrison, J« ‘eae 2717 | 3177 | 91504 irst prize, £200 
| Poole, Joseph. 1517 1766 | 68104 Second 100 

Garside, Franklin 1866 | 1634 6212 

Dick, Frank W. iss2 | 1828 6175 
| Goodwin, George 2744 1873 | 1502 6119 

Alldred, John 19344 1739 | 1182 4805} 





List of candidates successful 


in the competition for the Whit- 
worth scholarships, 187 








No. of 
marks 
Name. & Occupation. Address, Sid = 
2iaie 
fit :- 
Mather, Thomas.. ..21 Pattern maker Preston 1112! 662 1774 
Groves, William .. 20 Mechanical engineer Crewe oe O76} 780 1756 
Tozer, William H. 21 Engine fitter Exeter 802) 950 1753 
Kingdon, Zachary H. 21 Mechanical engineer Manchester 951] 751 1702 


Duckworth, Thomas. , 2 


— 


Marine engineer Liverpool, .1372| 269 1641 


= 


Pattern maker., .. Oldham .. 1292) 1011393 





by the Committee of the Council 





TorPEepo Boat Founp NEAR New OrLEANS.—The New Orleans 
Times ae “The dredge boats in the canal at Spanish Fort 
have lately brought to light « most curious monster of the deep 
in the shape of an ex-Confederate torpedo boat. It now 
right side up upon the shore of the canal, opposite the fort. A 
careful examination eo = it conforms to the following 
description : Lt is made of jin. boiler iron, rivetted in plates. Its 
length is 18ft., breadth aft. , and depth 7ft. In shape it some- 
what resembles a sun perch, although it is equally pointed at 
both ends. A three-bladed screw is attached to the stern, while 
at the bow are two species of steering apparatus, consisting of set 
fans, which, being set at certain inclinations, force the vessel 
upward or downward, to the right or to the left. _ In the point of 
the bow is a socket plugged with wood. From this fact it is seen 
that the torpedo was suspended from the bow upon a wooden 
which, judging from the diameter of the socket, could not 
have been very long—not more than 6ft. Neither could it have 
sustained a very heavy torpedo. Through the upper deck of the 
boat, or rather through the back of the iron fish, rises an iron 
pipe, Gin. in diameter. This is broken off at the height of din. 
above the deck. It probably was several feet in len eth, and was 
used, doubtless, to permit a circuit of fresh air to pass through 
the vessel while passing beneath the surface of the water. ‘The 
entrance to the interior is through a 2ft. hole in the deck. An 
iron stove-lid door closes this aperture. ‘There are traces of keys, 
&e., by which this door was battened down air-tight. Entering 
the little « ship one finds one’s selt in very narrow quarters indeed, 


lies 





pole, 





In the bow is an air-pump, with a pipe piercing the starboard 
side of the boat above the water line. This pipe is worked by a 
straight driving crank about 3ft. long. It was not intended to be 





used in fair sailir ig upon the surface of the water. 
necessary to t 


When found 

so beneath the waves the pump would be vigor- 
ously worked, and much ‘air forced in as possible. Foi 
the rest the occupants of the vessel would have to depend 
upon the air they could obtain through the supply chimney 
above mentioned, Still further toward the bow is the mechanism 
for the working of the elevating fans and the rudder, This con- 
sists of a series of cranks of limited movement, but sufficient, 
doubtless, to give the fans and the rudder the necessary inclina- 
tion. A little back of midships is the cog-wheel and rotary crank 
arrangements for the working of the screw. [rom the size of _ 


as 





| screw it seems that it must have require: | two men to work 
effectively. One man coul 1 handle the steering year. Total 
| crew, three. he official history of this little instrument of war 


i- probably embraced in the archives of the Confederacy now in 
Washington. What is here to be discovered about it is mere 
conjecture. 


THe Surro Tunnet.—This great mining tunnel, a very 
full description of which appeared in THe EnGinerr for 
January llth and 18th, 1878, was driven through at 9 p.m. 
on Monday, July 8th. The Sutro Independent contains a 
graphic report of the circumstance, from which we make the 
following extract : At the end of the Savage drift, which is 
270ft. east of the incline, a drill-hole was bored through some 6ft. 


of rock down into the tunnel. This constituted the first actual 
tion between the tunnel and the Savage. Through this 
e a rush of hot air from the tunnel went up with asound that 
could be heard some distance from the spot. After some con- 
versation had been carried on with much difficulty through the 
hole, Superintendent Gillette pulled the following dispatc! 1 out of 
his pocket and read it to the shift at work in the Savage: 
‘Sutro, July 8—To M. G. Gillette: Your drills are distinctly 
heard directly over our last set of timbers, which is 15ft. east of 
our face. You seem to be slightly south of our line.—ADpoLPu 
Sutro.’ <A discussion then arose as to the correctness of the 
survey ni Wd by James and Wrinkle, and it was generally agreed 
that the line was not more than a foot out of the way. The 
tunnel was but a few feet under the end of the drift, and the 
header of the tunnel had passed some 16ft. on toward the west. 
While this discussion was going on a man came stumbling along 
the drift and handed Superintende nt Gillette the following 
dispatch :—‘ Sutro, July 8—To M. G, Gillette : Should your men 
succeee in knocking a drill-hole through, let them stop and not 
enlarge it until I am fully notified. There should be ample time 
ven for your men and ours to retire, for | am afraid a colama 
of several thousand feet in len; gth of hot, foul air, sudde nly set in 
motion. might prove fatal tothe men. I shall telegraph again at 
1 9, 30, and give report of shift, which will then be out.—ADpoLPH 
| Surro.’ After the dispatch was read there was a desire on the 
part of the reporter to gain the surface as soon as poesib le, but 
noticing that the rest of the party did not s seem much alarmed, he 
kept mum and looked une oan rned. Mr. Patton said that it had 
been his experience that when a ianidies was made which 
caused the sudden mingling of different temperatures that the 
men were nauseated, and that sometimes the sickness was qtsiet 
violent. Another dispatch was soon received from Mr. Sutro to 
Superintendent Gillette, which read as follows :—‘Men report 
drill-holes knocked ay near north side. Put in your blast 
and let your men retire to the incline. Will be at th e header at 
11 o’clock.—ApDoLpH Svutro’. Orders were now given to wait 
until 10.45 before blasting, and the party chatted. ‘among them- 
selvesuntilthehourarrived, Atalittle before 11 o'clock word came 
up from belowthat Mr. Sutrowascoming. The Savage men replied 
that they were about to blast, and the usual blasting signals were 
given by pounding onthe rock. They were answered by the tunnel 
men, who filled the bottom of thedrill-hole withclay. Eight Rigorret 
powder cartridges were then put in,*and another signal given 
that the blast was fired. It was answered, and the men with- 
drew. B.C. Williams, the foreman of the Savage, directed the 
operations. Tom Tengalley fired the blast. All hands.-with- 
drew to the station, : presently there was a dull roar that 
shook the ground, Everybody rushed pell-mell to the spot to see 
the connection. About half w up the drift they were met by 
a blinding rush of smoke and a blast of hot air that seemed to 
come from Tartarus, The reporter’s lantern went out with the 
draught, and one after another the rest of the lights succumbed to 
the tremendous air-current. All groped their way along the 
— which was as black as Erebus, and presently « ame to the 
big hole which the blast had knocked out of the rock. It was 
about 5ft. square, and through the gap which had been rent by 
the blast the lights of the tunnel samed up with a cheerful 
glow, and at the same time a shower of fine dust and fragments 
of quartz shot from the edge of the opening into the faces of 
the men in the drift. All hands now stripped, and with picks 
and bars began to enlarge the opening. As each fragment of 
rock fell with a crash, a cheer came up from below, and the 
Savage men responded heartily. ‘The heat increased quite per- 
ceptibly, and the foul air, which had found its level in the 
crevices of the tunnel for years, was gradually sucked by the 
draught, and found its way to the Savage drift, together with the 
overpowering aroma of perspiring mules and sweltering men 
huddled in the header with the heat at 110 deg. The Savage men 
faced the sudden heat gamely, but at times were compelled to 
group around the end of the compressed air pipe and drink in 
the refreshing and cooling currents as thirsty men gulp down 
water. Notwithstanding “the intense heat and the nauseating 
ases, Adolph Sutro, Misses Kate and Rosa Sutro, Masters 
Edgar and Charles Sutro, and a few others, entered the tunnel 
about midnight, and were the first to pass through the opening 
into the Savage mine. They walked eek the drift to the 
incline, where they cooled off atthe blower, and then returned to 
the tunnel. It was found to be almost impossible to stand in 
| the drift facing the opening, as the draught was so great as to hurl 
small pieces of rock from about the edges into one’s face. Upon 
entering the tunnel, the crowd were very much exhausted with 
the exception of Misses Rosa and Kate Sutro. These ladies 
endured the heat and foul air much better than even the 
miners. The passenger car was ae but before leaving the 
miners on duty permission 
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header, Mr. Sutro gave the shift o 
to quit work and take a holiday.” 





See ew ee oe ne 


SUPPLEMENT 10 Hp 


: ‘ 
‘ ' 
pop —-e —- 


ond 6 es aes eee sem een © OS 


b) 
; 


LA MAISON BEER, 





me ee el we ee ee = 


es FSS test SS SS SS 


é 
eq 
— 
= 
=| 
< 
e 
A 
© 
N 
—_ 
ms 
c 
T 
“ -—---- +4 — 
) 
— 
a 
— 
jaa) 
— 
eo 
a 
_ 
MD 
— 
a 
<i 
— 
_ 
= 
eH 


























‘ 
m el 


. eee oorg i a +- 
: | 33 








Se | 3 | es 
on hy 2 : : 1 % 7 Lar *-35 


pa 
— 
= 
o) 
— 
Si 
a= 
© 
en) 
_ 
< 
Z, 
—_ 
= 
© 
Z, 
So 
ea) 





en 








BELGIUM, ENGINEERS. 


iat a 





VINDING ENGINES, 


—--— 





TA ae Shaw ke eh ar ad ae i a nas OE EDGES I = = at 3 . “ _ 
3 : DUR) GAOT COCR, RIS > % * . 
cee ore RRR — ee — BS ca 
. ASAE RT CRE Spee Ooms 
SCRA bi ie 
~~ em 












Aue. 9, 1877. 





THE ENGINEER. 


97 





ee 





FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
PARIS.—Madame Boyveavu, Rue de la Banque. 
ER Asner and Co., 5, Unter den Linden. 
A.—Messrs, GeroLp and Co., Booksellers. 
LE IC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—Tae Witimer and Rocers News Company, 
31, Beekiman-street. 
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TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
unonynous communications. 

TuomM.—Greenwood and Batley, Leeds. 

A. AND Co.—D. Annan, Vulean Works, Bow, London. 

D. McE.—The story is apparently « pure invention, to characterise it in 

« beginning to end, 

M. 8. sectional tracing of the pump with its connections and valves, 

height of drawing lift, speed per minute, and any other particulars you can 
think of. 

S, C. (Bradford).—// you will turn to our impression for June 13th, 1873, 
ou will sind an illustration of one of the jinest dynainometers ever con- 
structed for testing the power of engines. You can make one with a single 





friction pulley instead of several, to suit your purpose, 

J. M. B.—The strain will be equally divided between the parts marked B Bin 
your sketch, The strain at A as regards the barrel is augmented by the 
force required to prevent the barrel from revolving, and allowing the weight 
to dvop, ina way which you will no doubt readily understand. 

LUBRICATING CYLINDERS. 
(To the Editor of The Engineer.) 
Sir,—When I put tallow into my steam cylinder it invariably reduces 


the speed three or four strokes per minute. Another engine next door 
does the same, Can any correspondent account for it? I should have 
thought it would be the reverse. It is working to 200-horse power. 

\ngust 2nd. eed E. B. 
PLETCHER’S ANNULAR FURNACE. 

(To the Editor of The Engineer.) 

Sin,—Referring to the illustrated description of the above in your 
impression of 2nd, in justice to Mr, John Fletcher, who is an extensive 
brassfounder at Ashton, will you permit us to state that the furnace was 
invented and originally brought out by that gentleman, and that we are 
simply the sole agents for sale of same. Fletcher's furnace does equally 
well for brass, iron, steel, or precious metals. In our crucible testing 
shop we have lately melted 200 Ib. of pure copper in fifty-three minutes 
with 8llo. of coke. On the 5th inst. Messrs. Smith, Birch, and Mills, of 
Walsall, melted 100 1b, of pig iron in less than one hour, and with great 
saving of fuel. Tue Patent PLumpaco Cruciate Company. 

Battersea Works, 8.W., Aug. 7th. 


SUBSCRIPTIONS. 
Tue ENGINeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
‘rom the office, on the following terms (paid in advance) :— 


Half-yearly (including double number)... £0 lds. 6d. 
Yearly (including two dowble numbers)... .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 


be made, Tur ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tut Encineer Volunv, price 28. 6d. each. 

The following Volumes of Tuk Enoixxer can be had, price 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. ° Sub- 





scriptions sent by Post-office order must be accompanied by letter of. advice: 


to the Publisher. 

rates, 

Remittance by Post-office Order. — Australia, Belgium, ‘Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, - Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands,’ Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 
vid Brindisi, £2 0s. 6d. 


Thick Paper Copies may be had, if preferred at increased 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more thi charge is tea shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
régularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock ON THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
puper are to be addressed to the Publisher, Mr. George Leopold Riche ; ail 
other letters to be addressed to the Editor of Tue ENGIneER, 163. Strand, 





DEATH. 

On the 25th July, at Easter Drumatherty, near Dunkeld, Perthshire, 

Perer Start, of Cardney House, Churchfield-road, Ealing, W., Civil 
Engineer, aged 52 years, 
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FOREIGN STEAM BOILERS. 

Tae engineer who, visiting the Paris Exhibition, forgets 
to examine as closely as circumstances will permit, the 
various boilers to be found there at work and at rest, will 
lose a valuable lesson. A day, or even a week, may be well 
spent in learning all there is to be learned concerning the 
way in which engineers who are not Englishmen generate 
steam. We in this country are disposed to believe that 
we have nothing toacquire on this subject; and that we are 
quite competent to teach the whole world. Much may 
be seen, however, in the Champ de Mars to shake our 
confidence in the accuracy of this opinion. Stationary, 
portable, and locomotive engine boilers will all be found, 
almost without exception, to differ in construction from 
English types of boiler ; and it is difficult, and indeed 
unwise, to attempt to resist the conclusion that it does 
not follow because our national practice in boiler engineer- 
ing is excellent, that that of our neighbours in France, 
Belgium, Germany, or Austria, may not be also very good. 

The prominent difference between English and foreign 
boilers is that the latter are more complex in con- 
struction than the former. English boilers of the best 
kind are represented by a few types, as, for example, the 
Lancashire double-flued boiler with Galloway tubes, the 
locomotive or tubular boiler, and the cylindrical marine 
boiler with two or three furnaces and retuyn tubes. 
Externally-fired boilers are alsu largely used, but they 
are never classed now-a-days with the best steam 
generators. On the Continent, the Lancashire boiler is 
very little employed; and the locomotive or tubular 


boiler presents many points of difference from the English 
locomotive boiler in matters of proportion, which exert 
a considerable influence on its generative powers. To 
these things we have recently referred at some length, and 
we can now confine our attention solely to stationary 
boilers. The place filled in this country by the Lancashire 
boiler is abroad occupied by boilers of the bowilleur 
or elephant type. The favourite French stationary 
boiler, for example, consists of a cylindrical shell about 
5ft. in diameter and 25ft. long, beneath which are placed 
two smaller shells, some 18in. in diameter each. These 
are connected with the larger cylinder above by five or 
six short pipes of good diameter. The grate is placed 
sometimes between, sometimes just under, the smaller 
tubes or bowillens, into one of which the feed-water is 
almost invariably pumped. The flues are arranged in 
various ways by various engineers, but, generally speak- 
ing, the products of combustion run to the end of the 
boiler, heating the bowillewrs and a portion of the bottom 
of the upper shell, and then wheel or split round this last, 
and so take their way to the chimney. This form of 
steam generator has long been discarded in this country ; 
indeed, it never was popular here. It is a matter 
of some interest to decide why that which enjoys so much 
favour in France has not been liked in Great Britain. 
It is probable that the French boiler has never had a 
sufficient trial in this country; and it has been con- 
demned without due consideration. It will be seen at a 
glance that the surface presented by the two lower tubes 
or bouilleurs may be made precisely equal to that of a 
pair of ‘flues, and we have the great advantage that 
instead of. a shell 7ft. or 7ft. Gin. in diameter, we can 
use shells of but 4ft. or 4ft. 6in., with very little loss of 
heating surface. The weight of a French boiler may, 
for a given power, be less than that of an English boiler, 
because the plates may be thinner, It has ‘been urged 
that such boilers suffer rapid deterioration. Now boilers 
have hitherto cost much more in France than in England, 
and we can hardly imagine that French or Belgian 
engineers are such fools as to adhere to the use of a type 
of boiler which quickly deteriorates, while there is 
another and much more: durable boiler ready to their 
hands. Experience with elephant boilers in this country is 
limited, but there’is one now in operation in the Vauxhall 
Ironworks which is nearly thirty years old, and which has 
been pronounced by‘a boiler’ inspector to be in excellent 
condition, though’ it’ lias been hard worked, and has 
had very. few and insignificant repairs. It is clear, we 
think, that much may be urged in favour of this type of 
boiler; but it is certain that it requires to be well made, 
and: that,its manufacture would not at all suit certain 
persons who will contract for and supply a Lancashire 
boiler'at almost any price. Good and thin plates must 
be ‘used in the lower tubes, heaters, or boutllewrs of an 
elephant boiler, or there will be trouble. But cheap 
boiler makers do not know much about plates of this 
kind, and are somewhat inexperienced in their use. 
Thick plates which will stand that heavy caulking which 
covers a multitude of sins—for a time—are far more in 
their way. ~ If any of our readers feel disposed to give an 
elephant boiler the fair trial which we think it deserves, 
they should obtain it from a French or Belgian maker of 
eminence. 

The elephant boiler is, however, but one of numerous 
types to be seen at the Paris Exhibition. We have said 
so much concerning it, because the idea involved in its con- 
struction seems to pervade foreign boiler practice almost 
throughout. Large internal flues find little or no favour 
in the eyes of continental engineers or steam users, and it 
is not too much to say that nearly all foreign boilers are in 
one sense externally fired ; small fire tubes are freely 
enough used, and boilers which contain water tubes, 
or which are composed wholly of water tubes, are 
by no means unknown or unpopular. But we rarel 
meet with a stationary boiler of large size with 
grates in a flue. This is a very noteworthy fact, and 
if we carry our observations a little further, we shall 
see that the whole drift of continental practice is 
to substitute gas furnaces for ordinary furnaces; in 
other words, to distil the coal put on a small grate with 
a limited supply of air, and then to burn the resulting 
gas under or in the boiler. This system could not pos- 
sibly be adopted in a Lancashire boiler. On the Conti- 
nent as much actual work is got out of a generator of 
given dimensions with very inferior dead slack, as could 
be got out of a boiler of the same size of English type 
with the best round coal. The reason is that, in 
a given time, much more dead slack can be burned 
—or more properly converted into gas—in a furnace 
outside the boiler than on a grate in a comparatively 
small flue. Take for example the boiler which we 
illustrated on the 5th of July. Curious as this boiler 
looks, the reputation of the makers as experienced 
engineers issutficient to convince usthat the boiler isa good 
one, as nothing appears to the contrary save the fact that 
no boiler like the one in question is used in Great Britain. 
A glance at the furnace, with its nearly vertical grate, 
will suftice to show that however welladapted it may be for 
the conversion of coal into gas, thearrangement is quite un- 
suitable for the rapid combustion of fuel in a flue. It may 
be said that in all boilers we convert fuel into gas and then 
burn it. This is true; but a broad difference remains, 
which is that when coal is burned in the ordinary way 
its radiant heat is taken up and imparted at once to the 
water in the boiler ; whereas, in gas furnace boilers, the 
radiant heat of the incandescent fuel is not employed in 
this way at all. Indeed, the distillation of the gas is 
effected at so, comparatively speaking, low a temperature, 
that there is very little radiant heat, save from the flame. 
The result is that combustion is much more perfect, 
the quantity of air admitted seeing the same, with 
a gas furnace than with an ordinary furnace, and an 
economy is realised in consequence with the first which 
would be impossible with the second. 

Certain very complex stationary boilers will be found 
in the Exhibition, some of which are good, some are bad. 
In order that our readers may know which to praise or te 








imitate, which to condemn or avoid, they must possess an 
intelligent perception of the conditions under which these 
boilers are worked, and they should endeavour to ascertain 
the views of the exhibitors on this subject before they 
arrive at definite conclusions. Let it once be understood 
that very many of these strange-looking steam generators 
have been constructed to make steam from a wretched, 
dirty coal, which most English stokers would disdain 
to touch, and that they are rapid and powerful 
producers of steam with this bad fuel, and in- 
stead of condemning a bizarre design, we shall be 
disposed to regard it with admiration. If it were 
decided to-morrow that nothing but small coal 
should in future be employed to make steam in Great 
Britain, it would quickly be discovered that the use of 
a gas furnace in some form would follow as a necessity, 
and then very little more would be heard of sundry types 
of boilers now very popular in our great manufacturing 
towns. It may be saic that as Englishmen are not com- 
pelled to burn slack, French or Belgian practice can 
teach them nothing. This may be very true of the coal 
districts, but Londoners at all events have paid before 
now 19s. a ton for dead slack, which they hardly knew 
what to do with when they had got it. Very large quan- 
tities of inferior coal are used daily in making steam 
throughout the kingdom. Engineers and boiler makers 
all want specialitiesto introduce into the homemarket. We 
venture to think that a good opening might be found in this 
country for a boiler which would burn poor fuel to much 
advantage ; and the Paris Exhibition will teach the world 
how such a boiler can be made, if it teaches nothing 
else. 
THE EXPLOSION ON BOARD THE BUSTARD. 

In November, 1869, a boiler exploded on board the 
gunboat Thistle, which attracted a good deal of 
notice at the time. Two flues collapsed, and eight 
persons were killed and badly scalded. We regret 
that we have now to call attention to the circum- 
stances under which a somewhat similar catastrophe 
took place on board H.M. gunboat Bustard. The vessel 
left Plymouth on the 20th of July. About 4 p.m. she was 
off Portland, when a pin worked out of the end of one 
of the links of the valve gear, and the engines of course 
at once stopped. An attempt was made to replace the 

in, and while this was being done, a furnace collapsed. 

homas Pearce, a stoker, was scalded to death, and Mr. 
Skeen, theengineer in charge, wasso dreadfully injured that 
his life was despaired of, and it is not yetknown certainly 
whether he salll seeded A coroner’s inquest was held on 
the body of the dead man Pearce, but it was adjourned 
for a fortnight in order that, if possible, Mr. Skeen might 
be able to give evidence. Unfortunately a fortnight has 
not sufficed for this gentleman’s recovery, and so the 
coroner at Portland had to proceed with the inquiry 
without him on Friday last. The principal evidence was 
given by Charles Frost, another of the stokers in the 
unfortunate vessel, and this evidence was exceedingly 
remarkable. We have no reason to doubt its accuracy, 
and it reveals a condition of affairs on board the gunboat 
which was, simply and without exaggeration, disgraceful 
to some one. Pearce—the dead stoker—had been left to 
look after the boiler while the engines were being 
repaired. We give a summary of Frost’s evidence as 
published in the Z'imes :—“They had to work by the 
gauge cock, and he could tell by the drippings from this 
whether there was water in the boiler or not. The gauge 
glasses were of no use ; they did not show water unless 
when filling up the boiler with cold water, but when any 
pressure of steam was on they would not show water and 
could not be worked from. While the witness was trying 
to get the pin in its place he heard Pearce tell a stoker 
named Gregory to start the donkey engine, and he was 
about to do so when Green looked at the gauge cock and 
told Mr. Skeen there was plenty of water, upon 
which he told the men to ‘carry on, and no water was 
pumped into the boiler. A few minutes afterwards the 
explosion occurred. All who were in the engine-room 
rushed up, when Pearce said, ‘If my orders had been 
carried out this would not have happened.’ He did not 
say there was no water in the boiler when the chief engi- 
neer said ‘carry on.’ After the explosion witness with 
others drew the fires, and then they saw that the explo- 
sion had occurred through an insufficient supply of water 
in the boiler, which had caused the crown of the furnace 
to come down and allowed the steam to escape into the 
engine-room. The witness believed if the donkey engine 
had been put on when Pearce asked, the explosion would 
not have occurred.” The jury returned a verdict that the 
deceased died from accidental causes, adding that the 
explosion was caused by an error in judgment on the 
= of the men who had charge of the machinery, and 
rom defects in the gauge pipes in the engine-room. 

The jury, no doubt, gave a verdict in accordance with 
their convictions. Juries always believe, and act on the 
belief, that steam machinery is of necessity dangerous ; 
that boilers always have exploded, and always will 
explode ; and that the explosions are mysterious, unavoid- 
able, and accidental. Engineers, however, will, we ven- 
ture to think, hold that there was nothing accidental 
about the collapse of the flue in the Bustard. She is not 
a new vessel, and her peculiarities must have been well 
known for some time. It was apparently well under- 
stood that the water gauge glasses, with which her boiler 
was fitted were quite untrustworthy, or, more properly 
speaking, useless. _Gunboats, as a rule, are in our navy 
—— with cylindrical boilers, each with a couple of 
cylindrical furnaces, from which tubes carry away the 
—— of combustion to a smoke-box at the end of the 

iler furthest removed from the fire door. The type is 
too well known to need much description. To keep 
the boilers as low as possible their diameter is 
reduced, and the steam and water space in them 
are alike small. It is well understood that they are 
ticklish things to deal with, the depth of water over the 
furnace crowns being at the best of times insignificant. 
Such steam generators, it is obvious, should be provided 
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with the most efficient instruments for indicating the 
level of the water that it is possible to construct. Yet, 
in the case of the Bustard, the safety of the boat and her 
crew was allowed to depend on the indications supplied 
by the “drip” from a gauge cock. So long, in other 
words, as a leaky cock did not suffer steam to escape, it 
was assumed that there was water enough in the boiler. 
How it was known when there was too much water in 
the boiler we are not told. A single cock could not be 
made to supply information of the kind wanted. May 
we presume that as soon as water came over into the 
cylinders in quantity, it was taken for granted that the 
boiler was full enough? There is perhaps not much to be 
said against the use of proper gauge cocks for indicating 
the water level in boilers, and in the United States 
the use of the glass gauge was for many years unknown. 
But the gauge cocks of American engineers were multi- 
plied in number and combined in a way which rendered 
them trustworthy instruments in the hands of experienced 
men; and we dare to say that no American engineer 
would consent to go to sea with a high-pressure boiler 
the water level in which was solely indicated by the 
character of the drip from a leaking cock. How it came 
to pass that the Bustard went to sea over and over again 
hed such conditions is a point on which no evidence 
is forthcoming, although it really possesses vital import- 
ance. Contractors had nothing to do with this catas- 
trophe, as it was stated they had when the disaster 
occurred on board the Thunderer. Neither the boat nor 
her. machinery was new. How long had it been the 
practice to work her boilers by the drip of the gauge 
cock? Had a report been furnished to the Admiralty 
that she was habitually worked in a very dangerous way! 
If such a report had been sent in, why was it not acted 
upon? If it had not been sent in, what was the cause 
of the silence of those who must have known that all on 
board carried their lives in their hands while the vessel 
was under steam? These questions, and others of the 
same nature, will be asked by every engineer who hears 
anything of the inquest, and we assert that they ought 
to be answered. In the management of the machinery 
of the Bustard there has been gross blundering or neglect ; 
and the verdict of the Portland jury to the contrary not- 
withstanding, Pearce was not killed by accident. 

As regards the inefficiency of the gauge glasses, Frost’s 
testimony is very clear. They could only be used when 
the boilers were being filled; that is to say, while no 
ebullition was going on. At other times they could not 
be in any way relied on, we suppose, because they were 
either always full, or because they filled and emptied con- 
tinually, owing to the violent agitation of the water within 
the boiler. This is just what might be expected unless 
care had been taken to lead internal pipes to localities of 
quiescence within the boiler. One pipe should have been 
taken to the highest part of the steam space, another led 
down below the furnace bottoms. Had this been done 
the glass gauges would have told the truth. The circum- 
stances cannot occur under which a glass water gauge 
cannot be made to indicate accurately, provided the 
boiler is not of some extraordinary and practically 
unknown type; such, for example, as an American water- 
tube boiler, of which we have heard, in which the steam 
was always below and the water above. Gunboat boilers 
are usually heavy primers, and they have before now 
emptied themselves in a few minutes in this way. If the 
gauges of the Bustard were found not to indicate properly, 
it was the business of the engineer in charge to report the 
circumstance, and that of the Admiralty officials to have 
them altered till they did indicate properly. Is it pro- 
bable that the Board of Trade would grant a certificate 
to a nger steamship, if it was known that the 
eh, in the boilers was shown by the drip from a 
cock? After every allowance that it is possible to make 
has been made for mistakes or errors in Frost’s evi- 
dence, the fact still remains that the Bustard was allowed 
to go to sea under conditions fraught with the utmost 
peril ; and however foolhardy Mr. Skeen may have been, 
it was the duty of his superiors to see that the machinery 
of the ship was not in such a condition that it was 
dangerous to work it. ‘ 

The matter does not end here. Can we be certain that 
the case of the Bustard is strictly exceptional? Are 
there no more boilers in gunboats worked without glass 
water gauges? Can we be sure that the catastrophe may 
not be repeated at any moment? The coroner has done 
his duty ; it is now time that the Lords of the Admiralty 
should do theirs. They ought not to rest satisfied 
until they have sifted the matter to the bottom and found 
out who is responsible for the death of the stoker Pearce. 
The boiler of the Bustard was worked as it ought not to 
have been worked; if it had been worked properly 
Pearce would not have been killed. From these two 

ropositions, the accuracy of which is indisputable, we 
eave our readers to draw their own conclusions. 





GERMAN COMPETITION IN STEEL RAILS, 

THREE years ago steel rails were close on £20 a ton; now 
they can be had for something under £6. Yet at this price, 
which ought to represent the minimum, continental com- 

titers contrive occasionally to underquote English makers. 
Sea Bolckow, Vaughan, and Company, of Middlesbrough, 
were supposed to have attained to something like perfection 
in producing steel rails at a low price, it being understood that 
they had accepted contracts some 10s. per ton under Sheffield 
rates; but it would seem as if their ‘‘cutting” had been 
eclipsed by German manufacturers. It it stated that a 
contract for steel rails was recently successfully tendered for 
by a Westphalian firm. They to buy their Bessemer iron 
at Barrow-in-Furness, and the cost of the iron and of the 
carriage to Germany will be at least one-half of the price to be 
paid for the finished product. How is it done? This system 
admits of explanation in one way only—the conditions of 
labour in Germany are quite different from what they are in 
England. This German manufacturer is able to buy his raw 
material in West Cumberland, convey it to his own works, 
and then manufacture the rails at a price which cuts the 
ground from beneath the English manufacturer’s feet. Low 
wages and long hours of labour enable him to do this. It 
would not be advisable perhaps to see English workman 





reduced to the same straits as those of Belgium and Germany, 
but the mischief is that in certain important respects, such as 
the hours of labour—which affect the cost of production in 
a way the public do not understand—the English workman 
declines to yield an inch; and thus it is that day after day we 
have fresh instances afforded of the immense disadvantages 
under which our manufacturers labour in competing with 
foreign firms in trades which were at one time almost exclu- 
sively ‘‘ specialities ” of British industry. It is useless for the 
workman to retort about the ‘splendid profits” of the 
employer. At this moment, there are thousands of tons of 
steel rails being produced in this country at positively no 
profit whatever ; and the manufacturer who can book an order 
at a profit of ls. to 2s, 6d. per ton thinks himself very well off. 


THE AMERICAN IRON TRADE. 

TWENTy-Two States made pig iron in America in 1877, and 
they produced 2,314,585 gross tons of 2000lb. This was an 
increase of 221,349 tons upon 1876, produced by thirty-four 
more furnaces than were active at the earlier date. In the 
States named there are 712 blast furnaces. As much as 
4,000,000 tons of pigs could be turned out at a very brief 
notice by the workable furnaces, and the unworkable are 
scarcely one-tenth of the whole. The total output last year 
was obtained from 270 furnaces, which was the number in 
blast at the close of 1877, the ‘‘silent” furnaces at that time 
numbering 446. More than the product of these 270 furnaces 
has gone into consumption, for the stocks of pigs have been 
reduced in the year by 44,447 tons, leaving the present 
accumulation at 642,351 tons, and the net importations 
represent 59,184 tons. The consumption of pig iron 
in the United States in 1877 is in this way shown to 
have been 2,418,216 tons. Inasmuch as it has been 
ascertained that less iron was rolled in 1877 than in 1876, 
and as it is equally conclusive that but little more Bessemer 
steel was mth in 1877 than in 1876, the increased consump- 
tion mast be credited in large part to the necessities of the 
car wheel works, the machine shops, the pipe works, and 
other foundries. This is the ciiion arrived at by the 
secretary of the American Iron and Steel Association, Mr. 
James M. Swank, whose sixth annual report and statistics to 
the close of 1877 have reached us, and have furnished us with 
the foregoing particulars. The secretary adds :—‘‘ Doubtiess 
considerable quantities of pig iron went to swell the business 
of a hundred small industries which shared the general im- 
provement in the demand for iron wares.” Much of this 
improved demand arose, it is fairly assumed, from the very 
low rates at which the iron was to be obtained—prices which 
left profit to few and, ‘‘as the sheriff's writ attested,” brought 
ruin to many. The year 1877 opened with 20°75 dols. 
as the price of a gross ton of No. 1 anthracite pig 
iron in Philadelphia. By a steady retrograde course 
it fell to 18 dols. ere long; and though it regained 
2°5 dols. in September, and another 2°5 dols. in October, it fell 
to 18 dols. in November, and remained there throughout 
December. During the first ha’* of this year it has touched 
a point lower than 18 dols. Whether the lowest point for 
some time has been yet reached is uncertain. It is at least 
encouraging that the last American advices show less weakness 
in U.S. pig iron. Mr. Swank believes that in the next decade 
the home requirements of the American people will be equal 
to the whole 4,000,000 tons which the existing furnaces are 
capable of yielding. It may be so ; but we scarcely think the 
consumers of raw iron in the States will much longer be con- 
tent to import in one year only the 66,871 tons which was their 
total purchase from foreign makers in 1877. 








LITERATURE. 
Rock Blasting ; a Practical Treatise on the Means Employed in 

Blasting Rocks for Industrial Purposes. By Gro. G. ANDRE, 

F.G.S., Assoc. Inst. C.E. London: Spon. 1878. 
WHETHER the application of the explosive powers of gun- 
powder to fire-arms or to blasting rock were the earlier 
—a fact which it would be scarcely possible now to 
decide, though it is probable that blasting operations were 
first suggested by the accidental bursting of some of the 
earliest fire-arms—blasting operations, both for military 
and civil purposes, have been common in Europe for 
three or four centuries, and the operations by which they 
are conducted remain very much the same as they must 
have been at the beginning. Blasting upon the scale 
which is ordinarily useful for civil purposes, as in quarry- 
ing, mining, tunnelling, shaft-sinking, or coal-getting, 
almost always consists in exploding small charges in 
holes of a depth of a few feet at most, bored into the 
rock or substance to be removed, and it is only at a few 
points exceptionally occurring that blasting enlarges to 
the dimensions of mining in the military sense of that 
German-derived term. Thus, the peculiarities of situa- 
tion of the Round Down Cliff, overhanging the sea on 
the South-Eastern Railway, afforded an opportunity 
to the late Sir William Cubitt to show a skil- 
fully he could manipulate a charge of some tons of gun- 
powder, and make it exhaust all its force in crumbling a 
vast mass of chalk and enabling its loosened fragments 
to precipitate themselves into the sea. In some quarry- 
ing operations also, where the object is merely to obtain 
an immense supply of broken-up rock in irregular frag- 
ments of various sizes, large and small, it has been found 
economically advantageous both in time and gunpowdrr 
to explode the latter in great masses, often five or . x 
tons in total weight, sunk in chambers deep in the rock, 
and approached by narrow galleries or headings by means 
of which the excavation is made, and the gunpowder and 
the huge mass of stopping or tamping also put in place. 
Such are the operations by which the quartz and con- 
torted old slate rock of Holyhead Mountain which formed 
a vast mass of material, were brought to the first stage of 
their journey towards the bottom of the sea to form 
the great arms or moles of the Harbour of Holyhead, 
designed and largely constructed before his death by the 
late Mr. Rendell, CE, and since completed under the 
direction of Sir John Hawkshaw. At such points as 
these, mining and blasting touch each other, and on the 
part of the civil engineer who is charged with the direc- 
tion of such immense explosions in foci sunk deep into 
the rock, there is not only scope for, but the necessity for, 
at least some rough and approximate application of such 
rules for proportioning the charge to the work it is desired 
to effect as shall, on the one hand, prevent abortive results 
in insufficient dislodgment of the rock by want of power 
in the explosion, or, on the other hand, shall prevent that 





waste of the explosive agent which occurs when the charge 
is unnecessarily great,jand which is always indicated by 
isolated fragments of rock being hurled through the air 
to considerable distances from the seat of pena b 
the unexhausted effort of the elastic gases evolved. 
fatal example of this took place at one of the earlier 
explosions at the Holyhead quarries, when Lieutenant 
Hutchinson, R.E., then in charge of the mining opera- 
tions, was killed by a huge fragment of rock, which was 
peaected far beyond the limit of supposed safety for 
bystanders. Ata much later period, and after those in 
charge had gradually felt their way at once to efficiency 
and safety, the mining work at Holyhead was continued 
—under the direction first of Mr. Dobson, C.E., and then 
of Mr. Cousins, C.E., the intelligent and energetic 
agent of the contractor for the Harbour—with safety, 
and, we believe, without the occurrence of a single acci- 
dent. These facts may suflice to indicate that the 
empirical rules, handed down from the “fire-masters,” or 
military engineers of a past century, afford no certain 
guidance when they are applied for the first time to rock 
or other material, the physical and mechanical conditions 
of which, to explosive agents, are unknown, or imperfectly 
known. It is true that within the last twenty years, 
theoretical views as to the physical conditions of pl de 
in solids and liquids have been promulgated by one or 
two military writers in Germany, founded upon more 
exact conceptions as to the nature of explosion itself, 
which will hereafter enable conclusions to be arrived at 
much more reliable than those which have been, and 
still are, based upon the “line of least resistance” in 
proportioning the mass of a given explosive to the work 
which it is desired it shall perform. At present, however 
reluctant we may be to admit the fact, the engineer 
conducting operations of quarrying, or of rock removal, 
finds but slender help from science, and his best security 
is in his own judgment, guided by experience, observa- 
tion, and clear thinking. We may as well notice here, 
as elsewhere, that not one word of information or instruc- 
tion, theoretical or practical, in relation to blasting on 
this great scale, will be found in the work before us ; a 
grave omission surely, the treatment of which might well 
have been substituted for some of the pages to which 
objection will be made further on. If this be true as 
regards blasting on the vast scale, it is much more true 
of blasting proper, that is to say, of explosions effected 
by a few ounces or pounds of an explosive agent, whether 
that be gunpowder, gun-cotton, or dynamite, placed in 
cylindrical holes, jumped or drilled—as it is now called— 
to an inconsiderable depth, and in some particular direc- 
tion into the rock. Here “line of least resistance” really 
means nothing at all, unless in the impossible case of a 
perfectly fiat surface of absolutely homogeneous and 
unshattered rock. Were sucha surface of rock presented 
to us, say, as forming the heading, or end of a large 
tunnel, as that of Mont Cenis, or of St. Gothard, now 
in progress, we might possibly, if we had previous 
experience of the hardness, tenacity, and other physical 
properties of the rock, be able to make some feeble 
approach by the “line of least resistance” to the best 
—— depth, and weight of explosive, to give us the 
argest yield of dislodged rock, with the smallest expen- 
diture for drilling, and other labour and weight of 
explosive. But as such a tunnel face or heading actually 
exists, it is always found to bea rough and strikingly 
uneven surface, and often far from truly vertical. From 
the bottom of the hollows to the most salient parts of the 
intervening bosses, or ridges, may measure some feet, a 
notable fraction of the depth or holes usually drilled into 
such faces. Who, then, shall assign for us any “ line of 
least resistance” from such an uneven surface, bounding 
heterogeneous material, and wanting that, what becomes 
of science and calculation! In reality, except for the 
pretender or doctrinaire, here science melts away when 
we attempt to apply it, and experience and tact remain 
our only guides, with the help now and then of some 
common sense facts, which the experienced quarryman 
or well-sinker realises much more fully and accurately 
than the philosopher. ‘thus the working-man knows, 
though he probably cannot tell you anything of the how 
or the why, that if he can by any means establish one 
“free-face” to the rock still to be removed, his work is 
greatly facilitated, and after a careful inspection of the 
bedding, jointing, and other conditions of the rock of a 
tunnel-face such as we have imagined, he will decide 
according to his experience and with almost unfailing 
sagacity, whereabouts, to what depths, and in what 
directions he shall bore for his first and succeeding shots. 


Our author expends some space in pointing out that 
in general the proper way is to begin blasting out a 
niche or trench across the midface of the andi. so as to 
obtain this free side, and his mode of doing this is by 
“angling the holes ”—that is, jumping a line of holes, the 
first of which shall be indian at a smaller angle than the 
rest to the rock face, and which angle shall continually 
increase with the length of the line of holes. This is, no 
doubt, quite correct in homogeneous and jointless rock 
and may be best, having regard to direction, in laminated 
or schistose rock; but this “angling of the holes ” is not 
so easily practised where machine drilling is employed. 
Where that is in use, we believe that the rough-and-ready 
plan employed at the Mont Cenis tunnel, all things con- 
sidered, is perhaps the best. There one large and deep 
hole was drille centrally and perpendicularly into the 
face of the heading, surrounded at a certain distance by 
a ring of adjacent holes, also perpendicular to the face, of 
less depth than the central one, and containing smaller 
charges. The large charge of the central hole was first 
fired, and its crater left some approach to a free face for 
the surrounding ring of charges, which were generally 
fired simultaneously. Outside these the rock was re- 
moved to as near an equal depth as might be by shots 
fired in holes drilled in various directions and with charges 
dictated by judgment. Proceeding thus, the greatest 
number and the largest holes are all parallel to each other 
and pans to the face, conditions which are of 
much advantage for machine drilling as at Mont Cenis, 
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EDISON’S MICRO-TASIMETER. 


But it is time we should turn to some notice of the 
book itself. Mr. André’s volume comprises five chapters, 
under the following titles :—(1) The Tools, Machines, 
and other Appliances used in Rock Blasting ; (2) Explo- 
sive Agents used in Nock Blasting ; (3) The Principles 


of Rock Blasting ; (4) The Operations of Rock Blasting; | 


(5) Subaqueous Blasting. 

In the first chapter, the methods of hand-boring, or 
“jumpering,” as it used to be called, the tools for effecting 
it, the steel for forming these, and the method of using 
them, are described with a minuteness which verges on 
wrolixity ; blasting in all its ordinary details, from the 
Ccten charging, and tamping, to the firing of the powder, 
is an art of the utmost simplicity, known for nearly four 
centuries, and to millions of quarrymen and miners, and 
it seems a superfluity of waste in paper, type, and 
engraving to describe in such detail what is so common! 
known, and the book description of which is really of sue 
slender use. It does seem Tike book-making to carefully 


delineate in the plates and describe such simple tools as | 


the little scraper for cleaning out the pulverised rock 
from the bottom of holes, or the not profound instrument 
called the “ vent-wire” or pricker, which leaves a hole 
through the tamping by which the “squib,” or straw, 
or whatever else is to fire the charge, shall reach 
down to the powder. Some of the remarks made on 
sand and clay plug tamping are useful; the author, 
however, seems scarcely to attach sufficient weight to the 
most important of all properties of good tamping, that 
it shall wedge itself immovably in the hole b the instant 
effect of the explosion ; this is most effectually obtained 
by the use of thin, angular fragments, or hard silicious, 


or schistose rock, mixed with dry clay, which has long | 


been the favourite tamping of the German miner. The 
remarks made, as to the qualities of steel most suitable 
for jumpers, are not quite free from error. Is it true, for 


instance, that, “ the steel which contains the least carbon | 


will be the most brittle?” and most of the instructions 


in a darkened forge, seem here but a useless parade. A 
skilful smith, as the author tells us, must be employed 
to keep the drills in order. Leave the matter in his 


hands without book interference, which can never impart | which long figured amongst the volumes of Weale’s Rudi- 
We notice another error in | 


his skill to any one else. 
this chapter at page 26, highly detrimental to the memory 
of the late Mr. Bartlett, in which our author states, 
“that the first really practical solution of the rock- 
drilling problem is due to M. Sommeiller, whose machine 
was employed in excavating the Mont Cenis tunnel.” 
The first percussive rock-drilling machine was cer- 
tainly that employed in a modified form after- 
wards by Sommeiller, Grandi, and Gratoni, at 
the Mont Cenis Tunnel, but the machine itself was 


perfected by Mr. Bartlett at Turin, before the tunnel was | 


commenced, or any contractor for it declared. Bartlett 
was then, and had been for many years, in the employ- 
ment, as a principal agent, of the late Mr. Brassey, and 
when the above-named firm obtained the contract for the 
tunnel, they appropriated Bartlett's machine, excusing 
themselves on the ground that they worked it by com- 
pressed air, while the inventor proposed to use steam—a 
statement in itself not quite true. The whole story may 
be found in one of the concluding volumes of the now 
extinct Practical Mechanics’ Journal, the statements 
being derived from documents furnished and authenti- 
cated by Mr. Bartlett himself. A few years later, he, 
being still in the service of Mr. Brassey, died of fever at 
Lisbon, as did also his wife. He never received any 
remuneration for his expenditure in perfecting the rock- 
boring machine, but his memory and reputation as an 
able and noble-minded man should be cherished by every 
English engineer. 

Some new subjects, requiring to be treated of in any 
complete work on blasting, have resulted fromthe introduc- 
tion of late years of explosive agents more formidable and 
rapid in their action than gunpowder. The chief of 
these are gun-cotton and nitro-glycerine. Compounds, 
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or mixtures of these with other bodies, or analogous | 


chemical compounds-——such as those produced by sub- 


stituting woody fibresuch as sawdust for cotton—have been 


eagerly patented, and forced upon the market. The ve 
briefest notice of such things, however, would have sufficed, 
in place of the diffusive account here given. At the same 
time, it is curious to find that the salts of picric acid, 
which produce a perfectly distinct series of powerfully 
explosive compounds, which have been 
by Mr. A 
military purposes, are not so much as mentioned in Mr. 
André’s f i 


treatment, than by exhaustive completeness and accuracy. 


Forty or fifty pages are expended in discursively setting 
| forth the chemistry and constitution, as given by chemists, 
Now it 1s not! 


of a variety of explosive compounds. 


impertinent to ask, Of what conceivable use is 
all this parade of symbols, formule, and general 
cribbage from chemical writers who have dealt 


with the subject of explosives, to anyone nary | 

: ; | 
Mr. André’s reader be already a well-instructed chemist 
and physicist, he knows already, or can easily find for 
himself in systematic works, like Watts’s “ Dictionary of | of aninch. For the pu 


only a clear, succinct treatise on practical blasting? 


Chemistry,” all that is here spread before him in a diffuse 


and yet imperfect manner, of which notable examples 
If he be not | 


may be referred to at pp, 66, 73, and 82. 
both chemist and physicist, the statements put before 


| him will be to a great extent ver rain: oat and in 
e 


either case the information is perfectly useless to any one 


desiring practical instruction in blasting—as useless, in a 


word, as would be an accurate knowledge of the chemistry 
of gunpowder to a marksman contesting for the prize- 


| shooting at Wimbledon. The only use, indeed, of these 


pages is to help to swell the bulk of the volume, and give it 
an appearance of thoroughness and profundity which it 


s ; | does not possess. There are evident marks of this desire for 
given about tempering steel tools to a particular colour, | 


“padding” in the thick paper, heavily-leaded type, and 
plates of useless illustration, as well as in occasional 


| repetition and the introduction of irrelevant matter. 


The treatise on blasting, by the late Sir John Burgoyne, 


mentary Series, though now old and hopelessly behind 
time, was in size, selection of matter, clearness, and 


| simplicity of treatment a model which we cannot but 


think Mr. André might have advantageously adopted 
for his guidance. The critic has an unpleasant 
task when obliged to condemn. It is pleasant 
work to praise; but while we are unable to find 


;much ground for the latter, we might, did space 


allow, add a good deal to what we have already said 
against this book. The author seems nowhere fully 
alive to the fact that, in treating of ignition, inflamma- 
tion, combustion, and explosion, he is dealing with some 
of the most recondite and little-understood subjects of 
physical science. Is it so certain, for example, that ex- 
plosion is nothing more than very rapid burning? On 
the still more obscure subject of what is now called 
detonation, he has not even given his reader such imper- 
fect theoretic light as Mr. Abel brought forth in his paper 
on the facts presented to the Royal Society, and printed 
in its “ Transactions.” 








THE MICRO-TASIMETER,. 
Tue recent solar eclipse invisible in England, but visible in 
North America, has not passed without adding to our scien- 


tific knowledge. Not only have the telescope and spectrosco 
been brought to bear on solar phenomena, but one of the 
latest instruments of Mr. Edison has been successfully used to 


measure the heat of the sun’s corona. A short time ago Mr. | 


Edison favoured us and other European scientific papers with 


ge. see for use 
bel, and some of them actually employed for 


ook—which is, indeed, throughout rather cha- 
racterised by diffuseness, both in topics and in their 
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latest form. Fig. 2 almost explains itself; D is a vuleanite 
disc containing a block of carbon, as shown in section by 
Fig. 3. A platinum plate E connects the carbon with A, 
which by means of a binding screw is connected through a 
galvanometer with one pole of the battery. Contact on the 
other side of the carbon is made by another platinum plate in 


which is a little cup G, connected to the other pole of 
the battery. Opposite G is the metallic post B, holding 
the screw follower H, carrying a cup A strip of 


some material sensitive to heat, such as hard rubber, is 
placed between I and G. The influence of heat upon the 
rubber is to cause it to expand, and therefore to increase the 
pressure of the platinum plate G on the carbon disc. This 
increase of pressure influences the electric conductivity of 
the carbon, and causes an alteration in the current. This 
alteration is immediately shown by the galvanometer needle. 
The modified instrument, as used by the eclipse expeditions, 
is shown in Fig. 1. A is the carbon, C the hard rubber. 
The pressure upon the carbon can be regulated by the screws 
Fand D. The screw F also causes the main finger H to travel 
about the graduated index face G. One hundred turns of F 
cause one turn of E, and depress the vertical screw one- 
tenth of aninch. One turn of the thumb-screw will give a 
pressure of 1-1000th of aninch. The graduated face of the 
| index is divided into 100 parts, and the motion of the steel 
| finger over one degree will indicate a depression of 1-100000th 
ses of the late solar expedition the 
instrument was well insulated, so as not to be sensitive to the 
heat of surrounding bodies, and was enclosed in a case filled 
with melting ice, so as to insure an uniform temperature of 
| the whole apparatus. 
| The heat to be measured was admitted by a slit qn inch 
| long, but so narrow that it could not be threaded by the finest 
| hair, and the heat rays were then allowed to pass through 
| @ prism of rock salt to the rubber G. The instrument was 
| employed to compare the heat received from parts of the sky 
| remote from the eclipsed sun with that received from the 
corona, and it gave the clearest possible evidence that heat 
| as well as light comes from this portion of the sun. 








BRIDGE OVER THE DOURO, NEAR OPORTO. 


In further illustration of the bridge over the river Douro, 
and near Oporto, we give on page 94 enlarged drawings of a 
portion of the main arched girders, of the piers, and a cross 
section of the roadway, all accompanied with enlarged sec- 
tional details, the points at which the sections are taken being 
indicated by corresponding letters. Fig. 1, it will be seen, 
represents a part elevation of one of the arch girders from the 
haunch upwards, and shows the method of bracing, of fixing 
the pivot, and the height to which the web filling is carried. 
Sections on various parts of this figure are placed in the right- 
hand corner, Fig. 4 being a section on the axis of the piece 
shown. The sections on Fig. 2 are the two placed nearest 
to it, the four Figs. EF, AB, CD, and GH, placed between 
the three main figures being sections on Fig. 3 at the positions 
indicated by the corresponding letters. 











80-HORSE POWER WINDING ENGINE. 
Our two-page engraving completes our illustrations of the 
fine winding engines exhibited at Paris by Messrs. Beer. 
The engravings we have already published, and a description 
of a ~ agi will be found in our impression for July 19th 
and 26th. 











OLDHAM ScHootor Science AND Art.—The seventh Whitworth 
Scholarship gained by students of this school has been awarded to 
J.E. Needham, who is sixth on the list of the successful candidates, 
| and second in the highest number of marks for science subjects 
| in the theoretical section. In the competition between the 1875 
| scholars for the Whitworth Scholarship prizes, Franklin Garside 
| has for the third time kept his place and carried off the fourth 
| prize, value £40, Of the 1877 scholars, Fred. Ogden has won the 
| first prize, £100, in addition to the £100 per annum. F. Garside 
| is placed third in the final competition. These students Bg 

e 


| attending classes at the Owen’s College, Manchester. 
and prizes are of the minimum value of £300, with 


scholarshi 





illustrations and description of his instrument, but we heard | the possible aggregate gain of £800 during the three years of 
on good authority that the instrument was being tested and | tenure. Of the number of scholarships gained, Oldham stands 
modified for use in astronomical researches, and therefore we | highest, seven; London and Manchester, six each ; Crewe and 
preferred to wait and give our readers a description of its | Wolverton, four each; Glasgow, three. 
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SOCTETY OF ENGINEERS | But long after this, and > late as A.D, 1736, the roadways of | courses, thus securing greater uniformity of tre auction resistance 

. ; | London and the neighbourhood were so imperfect that in wet | and more reliable foothold for hor The sizes usually 

ner ak. eee vw ke . = “ie 

say Oth, 1S7s. | weather it sometimes took not less than two hours to drive from lopted for these cubes have been a de pth of Jin. to 9in., 

Mr. Roz Pavison Spice, President, in the Chaii | Kensington to St. James’ Palace, and it wz as no uncommon occur- | length varying from Gin. to 16in., and width of from Sin. to 

} } . : * rence s Ss d: n s Ss vin. : e es eS ; have v taine i hes 7 
The following paper, “On Modern Roadway Construction, | rer for a cai o stick fast in the mud ; the streets of most | 6in.; but | th best results have be n obtained from ¢ 8 of 
‘eer P other towns wer still worse condition. It was not till the | 3in. to 3hin. wide and Jin. to 9in. in length, the best foothold 

S. Copland : | +4) £ 4} } . : . } + . 7 : 

. | middle or the ‘ntury that any decisive steps were taken for | being secured on the narrower setts, at a risk of a lo in 

profession of a civil engineer w | improvement, and shortly afte rwards a < advance wi , made | stability. The material generally preferred in this country i: 
ion, ben upon which | by the introduction of the systems of ‘Telford, McAdam, Parnell, | Aberdeen, Guernsey, or Mount Sorrel granite, the dimensions 

- is constantly expended, | and other road-makers well-known at the commencement of the | varying with the nature of the traftic, the smaller sizes being 

may not be de med | present century. Since then a succession of improvements have | best adapted for ght, fast, and miscellanec traflic, whereas 
vefore a Society such as this | been made, and the systems in use have now become so numerous | the larger cubes, especially in depth, are best suited for the 

1 subordinate a branch of | that it will be found desirable to describe them under the distinct | heavy traffic in the neighbourhood of docks and warehouses, &c. It 


ially when compared with 
















monuments of scientific 
skill which have been conceived and 








l by the 
nt century 
civilisatior 


eminent members of our profession, who during 
have c ontributed so much to the advance- 
is, nevertl 1eless, itself one of the first 
hope d that it will be shown this 
his paper is one in which not only 
t ste take, but one which, however it may 


in 














l at vs s times, offers a wide and promising 
3 those who have the control of the mainten- 
t roughfares, and of the highway s of the 

vt that the necessity for the means of 





great centre of habit: ation and 
nts th: at were felt in all states 
roads and carriage- 
2s and viaducts, was possit bly 




















the occupation of the engineer was deve ‘loped. 

fore be pardoned for introducing the subject 

pract period, and from which our 

ve toagr igradually evolved. Thus 

yas 0} h unions of Cortez in his 

ce describes the ancient capital as containing 
m ded by l roads, and he states mereover 
th 1 ] laily in sweeping and 





1ed from 
i from two to 
Spaniat ds under Pizarro first gazed 
f Peru they were prise 1 to find, 
n advanced state of civilisation, that 
the inhabitants had constru a network of hi gh-roads superior 
even to those ir own « y. One of the most important 

. these traversed ile equatorial plains, treacherous morasses, 
asses from Quito through Cuzco into the 
obstacles were avoi me, all were boldly 
ded for more than 1800 miles, 
and faced with he avy-flags of free- 


also appro: 
ft. in width a 
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stone, 











in some cases covered with and set in an asphaltic cement. 
Along all the great routes were post-houses about five miles apart, 
ind attache to each were a number of runners, employed in 
f wwarding the Governme nt despatcl ; and so far did the good 











state of the roads fa ir prog , that it is said, though 
these men made n fo tees sh fish caught one day at 
Laurin on the Pa en eaten the next day at Cuzco, the 





distance traversed be miles by a road passing through the 
s country in the worl But it was 

sway of the Cesars that road-making was 

greatest perfection. And in many 

s still £ form the 1ways of the 

pass ; and thot generally in a 

























state of ruino rt heighten ed by the depredations 
of more modern til be ar testimony to the persever- 
cill i having in many cases 

of over nineteen 

"8 were principally con- 


transport of the Roman 
r rally 1s id out in the 


ud 


, seldom avoiding any 


» the 


higher 
ll 
e, and in 
“The 2y thus 
lucts and 
safe passage 
nts which 
reme mat ) red 
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extensive 
of massive rocks, and th 
l ssitating p gi 
l. But it must be 
for was principall 
or the foot sol 

<d by the pl 
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eral strata 














pave oy hinindi 
in the prox <imity f bans and 

ia- Min ., Syria, and Europe, 
by such highways, com- 
"Ttaly and the provinces, 
rs of the empire. They 
| mile-sto es; post-houses and 
mvenient t points about five or six miles 
utes, ¢ these constantly 
it use, and 

the imperial messag 
weover horse-blocks 





Such 





















v1 raised foot-paths. 

T Lys 1 in width, and a 
sood exam] f th sual mode of constr sae ag is to be 
1 in t pp W leading from the Porta eye at 
Ror > t f ¢ a, and ructed by Appius 
Claudius ( s ig th ur rship, 31 3 B.c. In 
this case the loose soil was 1 1 by well-rammed 
t f gravel a of mn ey. ion : upon this 

: t, « ot la rg ze — 
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s; thes in width, but in any 
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heads of macadamised pavements, ed or stone block pave- | has been usual to lay such a pavement on a foundation of gravel or 
ments, asphalte, wood, iron, and miscellaneous pavements, and | river ballast, firmly bedding each cube in d, and filling the 
afterwards to compare the merits of the various systems, pre- | joints with strong lime grout, each stone being driven firmly 


by the repeated blows of a 56 Ib. 
nd, and the whole being covered with 
vravel, ct of 


which has the double « 


rammer till 
about ! 
deadening 


on its bed 
ceases to des 
| of screened 


vood mode ‘mn street 
liness, quiet- 
but to the 


it 


n 
ilk. 


mising that the chief points to be desired in : 
pavement are safety, durability, easy traction, 
ness, and facilities epairs, not only 
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gas 












and water mains, Xc., which now generally pass beneath. the impact of the traffic when first brought over the pave- 

Macadamised Ro It has become customary to class all | ment, and, by being forced into the joints, assists in firmly 
roadways having a surface of hard, roughly broken stones, under | fixing the setts in position. When noise and dust are 
the above general head. The most important of these are the | matters of minor consideration, such a roadway wher n 
two distinct systems introduced by McAdam and Parnell, and | newly laid has generally pr ved itisfactory, but constant 
Telford. The pavement introduced by the] ll described | traffic and frequent heavy ra the rapid formation of 






























in the rules issued by hiz y th ¢ from depr ssions, which the mud work red up from beneath collects, 

London to Liverpooi and In these he directed that | giving rise to increased cest of scavenging, and also rendering 
** the cross section of the surf hat of a flat ellipse, | the road more dangerous and difficult for the passage of vehicles. 
as this shape assists the Water to pass ' from the centre towards the | This def. een ly overcome by substituting for the 
sides w ithout ma ¢ the sides too round, and greatly contributes | ballast bed one of concrete, varying from ¢ to 12in. in thick- 
to the drying oad | > olivele ig the action of the sun and | ness, but in such cases the same result has only been deferred ; 
air to produc it degree of evaporation. When the materials |} meanwhile the comparatively inelastic nature of the lowe1 
are quarry or field stones, the hardest part of them only should | stratum, on which the cubes have been placed, causes the spec dy 
be used. Each stone should be so broken that it may | rounding and slipperiness of their surface, and the impact of 
largest dimensic pass through a ring of 231 in dian | these setts upon the concrete being assisted by the infiltration of 
When the materials consist of gravel, the ¢ hi surface water, has resulted in the irregular disintegration of 






















ceed 1hin. in size should be taken from the pits for the use concrete below, and produce d the inevitable, thoug 
mid ile part of the road, and every gravel stone exceeding deferred formation of surface depressions, which one nce 
ameter ought to be broken.” In constructing a new road | cause the speedy disruption of the whole paved surface. M1 
k 1—he « ‘ts that .a paved foundation should be carefully Taylor was among the first to ing receive the defective elasticity of 
















laid by hand, Jin. deep in the middle, and reduced to 3in. at the | such a granite roadway; and when laying out the space in front 
sides ; the stones, none of which should exceed 5in. in breadth on | of the Euston Station about 1843 Fig. 4—he formed founda- 
its face, to be set on their broadest ends, and the cavities filled | tion of three separate layers of gravel, each 4in. thick, and car 

with stone chips. Over ” » eighteen centre feet of this pavement | fully rammed at each course, U pon this he placed his setts of 
Gin. of broken or hard pebbles, not exceeding 2}in. in dia- Mount Sorre! granite, 3in. wide, 4in. long, and 3in. or 4in. deep, 
meter, should be The six feet of roadway at e: id y | care fully squared, well rammed with rammers of the usual size, 
be made with good clean gravel or small stones, the v » | and thoroughly flushed with a stiff strong grout. This pavement 
covered with a coating of small gravel lin. in thi was practically impervious to wet, very quiet for a granite pave- 
directed that all such roads should have a total depth of f | ment, and, owing to the elasticity of the bed, the stones did not 
firm material in the centre, and 5in. at the outer e | wear mu and afforded a good foothold; but, unfortunately, 
layers of stone should be placed only in wet w and during | depended too much upon good workmanship and careful super- 
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linary ye 





the winter months. vision during construction, for when tried under or ircu 






But however carefully such a road was erat 











































it has been found that the larger stones in the lower bed have | stances, it has not succeeded, and rapidly subsided into hollows. 
frequently worked to the surface, which has thus been in places sare ver, When once disti sewer operations, the break 
rendered dangerous. Telfor J subsequently modified his practice, | in its continuity has inv: ariably resulted in sudden and general 
and in the first instance ead 4in. of stone, broken to a 2}in. | collapse. has been lar adopted for the 
gauge, which was to be w red in by the traffic. All ruts to be | voatier uys of , wi it time been usual 
| raked in as formed till the surface was firm, after which he laid | to lay it following manne aernarvon granite 
2in. more of similar material, treated in a like manner, and the | setts Gin. fin. wide are laid with open joints on a bed of 
whole was covered with Lhin. of 1 gravel. At Covent rete, ballast, the joints being closely packed with 
he covered the pitchi i . aton stones, | small pel interstices flushed in with melted pitch 
| broken to a gauge , and oil, in a heated state, 3 ulting in w 
| these a covering of g > | uniform, tirm Ing a , good foothold, and in cons 
method introduced by Mr. Me Ada im was as follows ur. } ice of the comparatively impervious nature of t mud cover- 
| He dispensed with the foundation of large stones, and, if any productive of but little dust or mud, and being less liable 
| thing, preferred a soft substratum to a hard artificial one, and | than usnal to surface de pressiot Another method of laying 
selected i basal r whinstone, | stone pavement is pretty rally in use on the Continent 









broken suffi ys 





the present time, forming a |: proportion of the roadw: 






















































preference being giv cities of Austri ‘Principal v in Vienna and 
}and hein no case allowed the material used for » | granite or a 
larger ones being broken to il is emoved to ade pth of 
much experi nce and ma of broken stones, on 
reduced to cubes of lin allast, and this again is 
also been used in the granite blo (Gin 
splinter and grind to pow ‘ : we firn | od led o 
and mud than the ads s} { not | rs, the joints being 
d, but carefully formed by scatt iful after shovel- | it. The finished 
ful to the re uired depth of Gin. to 10in., ig to the intensity | s e ad k a iber, averaging about 
of the trattic, under wh is likely to ard crust on the | 1 in 20. 1 pave ment, besides being noisy, is apt to wear very 
surface com parative ly ervious to moisture. Various modifi- | smooth and become very dangerous in frosty weather, when it 
| cations of McAdam em have since been adopted with vary- | is continually requisite to rough-tool the surface in order to 
ing success. Among otl Thomas Hughes laid a f foothold. hen proper care has 1 taken with the 
of gravel and lime, on wh placed an ordi onsuch pavement is moderately durable, easily cleansed, 
roal, and from the fact the substratuin sa comparatively small amount of dust and mud. 
work to the surfa lr tain d its form exp ce has proved that in order to provide for good 
ore of mud, a i pense lr , the best general surface « ction of a 
Mr. Baylis, in his sul Fig. 3 pl ed pavement is that of a flat ellipse, hi a rise varying 
coat of 2in. cubes. whic b ’ | from 4in. to Sin. the crow width of the 
dated by the traffic, when he paens second coat of the same | road, and the rate of 1 li 
thickness, and cove it with a thin gravel bindi On town | 
roads he spread Gin. of granite cubes in one coat, covering after- | 
wards with a good coat of clean gravel or metal screenings, well 
rolled in. P: ps the best found 1 : at ty ree ‘ : 
for a macadam road is one of slag THE INFLEXIBLE. he Infl xible, donble-turret ship, made 
Gin. to 8in. in depth; this does s not xr first run afloat on Tuesday mornings the occasion being a 







natural drainage ; w hen such materi ne liminary trial of her machinery by the manufacturers, Messrs. 






































of stones may be laid to the John El) and Cx “gow, Who were represented by Mr. 
then bind better with tl yee. The ship m several runs between the Warner and St. 
the cavities and impede Catherine’s Point, the m ximum result ‘ ’ an i dicated 
metalling may be sprea nere  thickne of 2 horse -power 7294, w ith 62 revolutions « s per mi 
the curbs to 3in. or 4in. th . The whole to be nni lhe contract pow 1s 5000 hors > u 
with a hot mixture of 2|b. of pitch to 30 gallons of revolutions to reali But though ~ang he i bu ra lance of 
proper proportion of dry sharp sand f n to steam with ut recourse oe ha “ge e blast, tl es could 
| set firm and rough on cooling. One nt u not take all that was generated in consequence of > 
tions of a macadamised road f concrete weighted with t rews It is consequently intend bo 
macadam introduced by Mr ness, in the the present ews, which ha diameter of 20ft. and pitch 
midsummer of 1865. This consists roken to the | Of 28ft. Gin., by cornerl rews of le liameter, by which 
i 1 | ie] ns the engines will be relieved The speed realised was 
usual size, and spread over the 1 1 thicknes I 
strong grout of Portland cemer well rakedin | 18°3 knots | rfa ‘ 1 re ifterwards discot 
and immediately afters is ro . Suchroads | nected Ll the er worked with the jet injections, the obser 
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It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of 'THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0, turning to those pages and finding the numbers of the Specifi- 
cation. ] 
Grants and Dates of Provisional Protection for Six Months. 


1503. Forcre-HamMers, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Pierre Schrabb and Auguste Terrien, 
Paris.—l5ith April, 1875. 

1548. Parina or Currine Linserp Cakes, Michael Fenton and Samuel 
Nurse, Kingston-upon-Hull.—17th April, 1878. 

2086. Prorectine Hats, &c., from being STOLEN or ExcuanoeD, John Guy 
Wilson, Market-street, Manchester.—< ication from August 
Osw Uhlich, Gérlitz, Germany.—24th May, 1878. 

2134. Preraration of SurGicaL BanpaGes, Connell Berthon Loughnan, 
Elms, Wakefield. — 29th Muy, 1878. 

2244. ORNAMENTAL Strips for Draveut Stops, &c., Alfred Golding, Globe- 
road, Mile End, London.—5th June, 1878. 

2403. SoLes and Heexs of Boots and S#oes, Hippolyte Le Coq, Lille, 
France.—17th June, 1878. 

2430. CoLourep Pencits, Charles Edward Weaver and Charles Seimert, 
Queen Victoria-street, London.—A communication from Lothar von 
Fa ber, Stein, Bavaria.—18th June, 1878. 

2458. MAKING Gypsum Casts and Forms WasHaBLe, Friedrich von Dechend, 

nn, Germany.—20th June 1878. 

2486. Soar Compounps, Henry Bernhardt Gross, Liverpool.—22nd June, 
1878. 

2508. Srove Grates, Thomas William Simmons, Seymour-street, Euston- 
square, London. 24th June, 1878. 

2545, Propucine Novet Errects in Guass, Herbert Frederick Wittmann, 
Great Marlborough-street, London.—25th June, 1878. 

2571. ANHYDROUS SutpHuric Actp, Heinrich Gottlieb Bernhard Rober, 
Dresden.—-A communication from Mr. Johann August Wilhelm Wolters, 
Brunswick, Kalk, Cologne. 

2574. Prerarine Iypico for Dyemc, William Marriott, Huddersfield.— 

ith June, 1878. 











2592. Ratsinc Sunken Surps, William Chapman, Limehouse, and Samuel 


Kimbel, Poplar, London.—28th June, 1878. 

2636. Writinc and Caxcetiine Inks, Herbert Richmond and Walter 8. 
Richmond, New York, U.8.—2nad July, 1878. 

2652. Sroprerine Borries, William Onion, Sneinton, Nottingham.—3rd 
July, 1878. 

2684. Suurr_es wherein Cors are Usep, William Menzies, Perth, N.B. 

2688. Derectinc Heat in Bearines, Matthew Stobbs and Henry Poole, 
Grosvenor-road, Pimlico, London. 

2690. CoatTine or CoveRtING Inox, John Frederick Crease, Eastney Bar- 
racks, Hants. 

2692. AcrratinG WorT DURING FerMENTATION, John Siddeley, Liverpool, 
and Allen Michael Dearn, Retford. 

2694. CLeanino Carpets and Textite Fasrics, James Fisken, Wharf-road, 
City-road, London. 

2698. Steam Roap Rouiers, Thomas Aveling, Rochester. 

2700. ReoeLatinc Suprcy of Gas, William Frederick Tomlinson and 
George Brier Fearnley, Leeds. 

2701. Burrers for Wagons, &c., William Hamer, Northwich, Cheshire.— 
bth July, 1878. 

2706. PrintiING ORNAMENTAL or other Devices upon EARTHENWARE, &c., 
Alexander Liston, Glasgow. 

2708, Sprino Action for ArtiriciaL Teeru, Alfred Ellis Harris, Mile End- 
road, London. 

2710. Sarr CoLiars, John Hookway, Monkwell-street, London. 

2712. Portasite and Traction Enoines, Nathaniel Clayton and Joseph 
Shuttleworth, Lincoln. 

2714. ScutTTies, &c., for Contarnina Coat, Henry Tylor, East-road, City- 
road, London. 

2716. DistRIBUTING Skep or Manure, Nicholas Henwood, St. Germans, 

« Cornwall. 

2718. BARK MiLt, Edward Vavasour Brown, Exeter. 

2720. OPERATING or ADJUSTING RatLway Switcues, &c., William Robert 
Lake, Southampton-buildings, London.—A communication from Joseph 
Stokes Williams, Riverton, New Jersey, U.S.—tth July, 1878. 

2722. Treatment of OLD or Decomposep Caoutrcnouc, Ludwig Danck- 

werth and Richard David Kohler, St. Petersburg. 

24. Sarery Apparatus for Mine Caces, &c., John McKeller Main, 

Cumberland. 

2726. Manuracture of Sart, Henry Crompton Ashlin and Richard 
Pinder Asbridge, Liverpool. 

2728. Furnaces, William Robert Lake, Southampton-buildings, London. 
—A communication from John Ashcroft, Breoklyn, U.S. 

2730. Pittar and other Lerrer Boxes, &c., Thomas Lees and Frederick 
Leech Leech, Seedley, Manchester. 

2732. Removinec Kyors from WooLten Fasrics, Thomas James Smith, 
Flect-street, London. --A communication from Louis Alexandre Mar- 
gotin, Reims, France. 

ay Py Coverine, Joseph Robley, Brooklyn, New York, U.8.—8th 

uly, 1878. 

2736. Cup's Criss, Walter Gray Bellairs, Dalkeith House, Englefield- 
green, Surrey. 

2740. Reapinc MAaAcuHtNes, 
Gloucestershire. 

2742. Wasninc, Wrinctnc, and MAnNGiinc, Thomas Bradford, Man- 
chester. 

2744. RatLroap Spikes, Benjamin Joseph Barnard Mills, Southampton- 
wuildings, London. — A communication from David Servis, Charles 
Francis Sturtevant, and Corydon Horace Merriman, New York, U.S. 

2746. TAKING INsTANTANEOUS ProTroGgRAPHs of Onsects in Motion, William 
Morgan-Brown, Southampton-buildings, London.—- A communication 
from Edward Muybridge, San Francisco, California. 

2748. Looms for Weravine, James Crabtree, Shipley, and John Lister, 
Bradford. 

2750. Barrets for Ho_pina VoLatite Liqguips, William Robert Lake, 
Southampton-buildings, London.—A communication from Alphonso W. 
Blye, Syracuse, New Tork, U.S. 

2752. Axves, William Clark, Chancery-lane, London.—A communication 
from Robert Rea Moore, Lewisville, U.S. 

2754. Macuinery for RoLtuinc Wikre, Rops, or Bars of Merat, George 
Bedson, Maichester. 

2756. Moutprne and CompressinG Peat, Abraham Ripley, Southwark.-- 
9th July, 1878. 

2758. Nrepies, William Morgan-Brown, Southampton-buildings, London. 
~-A communication from Augustus Celanus Carey, Boston, Massachu- 
setts, U.S. 

2760. Gaver-cock, William Clark, Chancery-lane, London.-——A communi- 
cation from John J. Tonkin and John Newton Van Lew, Richmond, 
Henrico, U.S, 

2762, Conpensers, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Daniel Grimm and Heinrich Adolf Uhl, Ntirnberg, 
Germany. 

2764. Runs 
Gayford Lusher, Birmingham. 

2766. Currixe or PLaxtinc Woop, Richard Edmund Shill, Ashton Villas, 
Derwent-grove, East Dulwich, Surrey. 

2768. Wire Macnine-wevrino, Frank Wirth, Frankfort-on-the-Maine, 
Germany. -A communication from Gustav Adolf Pickhardt and Carl 
Wilhelm Sturmberg, Elberfeld, Germany 

2772. Dyeine Corrox, &c., Frederick Albert Gatty, Accrington, Lanca- 
shire. 10th July, 1878 

Brevoies, Edward Carl Friedrich Otto and James Wallis, Euston 
road, London. 

2776. Maxvractune of Sopa and Potasn, Walter Weldon, Rede Hall, 
Burstow, Surrey. 

2780. Repvere or Reavtatixne Ficiw Pressure, Thomas Melling, Gras- 
sondale Park, Aigburth, Lancashire. 

2782. Revenstwe Gran for Steam Exoixe, William Logan and Christopher 
Coats, Langley Park, Durham, 

2784. Comrnmeine and Peniving Aim, Alexander Brown Southampton 
Wuildings, London A communteation from Isidore Dreyfus, New 
York, U.s > 

3786. Looms for Wravenn, 
shire 114 Jaly, 1878 

v7). Tatton’ Mrasvame Toots, John Willlameon Drury-lane, Lowden 
A communteation from Ktham Osborn Thompson, lhiladelphia 
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Henry James Hogg King, Newmarket, 
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2800. PHoro-cHeMIcaL PrixtinG, William Willis, jun., Bromley. 

2802. CURING, &c., Provisions, John James Boyd, Wellington-chambers, 
London Bridge.—12th July, 1878. va 

2804. Currs for Wrists, William Morgan-Brown, Southampton-buildings, 
London.—A communication from Thomas Hedges, Ernst Moller, and 
Carl Graf, Hamburg. 

2806. Brake Apparatus, William Edward Newton, Chancery - lane, 
London. —A communication from Alexandre Lemaire Douchy, Paris. 

2808. VeNTILATING Rooms, John Smith, Leeds. 

2810, Ort MiLLs, James Whitham, Perseverance Ironworks, Leeds, _ 

2812. Castine and TREATING STEEL Pvates, &c., Samuel Fox, Stockbridge 
Works, Deepear, near Sheffield. 

2814, Sream and other Encrves, John Richardson, Torriano-avenue, 
Camden Town, London. 

2816, MaGneTisinc Meta, &c., George Edward Pritchett, Bishop’s Stort- 
ford.—13th July, 1878. 

2818. WEIGHING, SORTING, and CHECKING Money, Gerard Wenzeslaus von 
Nawrocki, Berlin.—A communication from Moritz Sachs, Niirnberg, 
Germany. 

2820. CHANDELIERS, &c., Alfred Powers, Wrentham Works, Wrentham- 
street, Birmingham. 

2822. Foipine Cuarrs, William Bendall, Birmingham. 4 

2824. VaLves and Basins for WaTer-CLOsETS, John Demarest, New York, 


2826. CLosED CisteRNS, John Carter, Coleshill-street, Eaton-square, Lon- 
don.—15th July, 1878. 

2828, Dossy Mecuanism for Weavine, George Parker, Preston. 

2830, Strrrcop Learners, &c., William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Pierre Phillippe Gaches, sen., 
Paris. 

2832. Dressinc Fiovur, Cecil Lindsay Wray, Liverpool. 

2834. Wincu, Thomas Edington, Lumedaine, Berwick, N.B. 

2836. Rees for Dressinc Fiour, Thomas David Jones, Water-street, 
Liverpool. 

2838. ORNAMENTAL FrILLINGs, Edward Jessett Earle, Cheapside, London. 
—Partly a communication from Jacob Steiger, Herisau, Switzerland. 
2841, Sprvninc, &c., Macuines, John Muir Hetherington and Samuel 

Thornton, Manchester. 

2842, LowerinG and Deracuinc Suips’ Boats, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Alexander 
Brice, Paris. 

2843, Spokes, Fevuies, and other Parts of WHEELS, Ernest de Pass, Fleet- 
street, London.—A communicatioa from Léon Pugh, Boulevard St. 
Martin, Paris,—16th July, 1878. 

2844. Tonacco Pires, George Castleden, Canterbury. 

2845. Gas Recucators, William Richards, St. Michael’s-road, Stockwell, 
London. 

2847. PropeLiinc Vessets, Joseph Allen Baker, Kingston, Frontenac, 
Ontario, U.S.—A communication from Benjamin Barton Brewer, Sacra- 
mento, California, U.S. 

2848. Boats, &c., Edward Davis, Liverpool. 

2849. ORNAMENTAL Desions, &c., Allen Oldroyd, Oliver House, Oliver- 
road, Leyton, Essex. ; 

2850. ConsrrucTING Mitts and other Burtp1nos, Thomas William Helli- 
well, Brighouse. 

2851. SEPARATING Tin from TrN-pLaTes, Berenth Siegler, Fenchureh- 
street, London. 

2852. CommunicaTING by EvecTRic CuRRENTs in Trains, Henry Wood- 
croft Hammond, Southamy buildings, London.—A communication 
from Victor Von Scheliha, St. Petersburg. 

2853. Venictes or WHEELED CarkiAGes, Léon Dathis, Rue de Copen- 
hague, Paris. 

2854. VeceraBLe and ANIMAL Putp, Edward Charles Vickers and Edwin 
William Knowles, Compton-street, Clerkenwell, London. 

2856. Sewine Macuines, Edmund Hunt, Glasgow. 

2857. ComBInep Ain GuNs and UmBrgLLA Sticks, William Robert Davis, 
Bloomsbury, London. 

2858. BoarpiINc and Breakine Hines, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from William Coupe, South 
Attleborough, Bristol, Massachusetts, and Edwin Alpheus Burgess, 
Providence, Khode Island, U.S. 

2861. Destroyine Insects in PLants, &c., William Crees Taylor, Liver- 








ol, 

osha. Cuttinc, Dressinc, and Naitinc Movutpies for Frames, William 
Gentles, Glasgow.—A communication from Emil Sittmann, Cologne, 
Germany. 

2865. THREAD Twistine and Wixpinc Macutxes, William Kilpatrick, 

Paisley. 

2867. PLares, Disues, &c., Howard Busby Fox and William Henry Smith, 
York-buildings, Dale-street, Liverpool. 

2869. CRANK AXLEs, Sir Joseph Whitworth, Bart., Manchester. 

2873. CoMPRESSING AIR, &c., Thomas Sturgeon, Newlay-grove, Horsforth, 
near Leeds. 

2877. Remove Gases from WATER Pipes, &c., Ernest de Pass, Fleet-street, 
London.—A communication from Victor Hugo Triibenbach, Chemnitz, 
Germany. 

2879. Wueexs, William Owen Aves, Alma-square, St. John’s Wood, and 
Frank Gilles, Stoke Newington, London.—18th July, 1878. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2942. Lamps, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Robert Hitchcock, Watertown, Jefferson, New York, 
U.S.—24th July, 1878. 

2972. CooLine Air, &c., Helen Marr Barnard, Washington, Columbia, U.S. 

-A communication from Thomas Cook, Philadelphia, Pennsylvania, 
U.8.—26th July, 1878. 

3002. Sprvnino, John Birkenhead, Massachusetts, U.S.—29th July, 1878. 

3003. RaILRoAD Tres, Gideon Wesley Cottingham, Denison, Grayson, 
Texas, U.S.—29th July, 1878. 

3005. Cure for Corns, &c., Levi James Dart, Albion, Mendocino, Cali- 
fornia, U.S.—29th July, 1878. 

3017. RevoLvinG Cannons, William Morgan-Brown, Southampton-build- 
ings, London.- A communication from Benjamin Berkley Hotchkiss, 
Rue Laffitte, Paris.—30th July, 1878. 

3018. Satcne. Borrom Paper Baas, Charles Broughton Stilwell, Rue 
Kepler, Paris.—30th July, 1878. 











Patents on which the Stamp Duty of £50 has been Paid. 

2709. ToorHep ,WHEELS, Thomas Billington and Charles Darbyshire, 
Black burn.—3lst July, 1875. 

2705. PoLe Heaps and Crass for Carriaces, George Bray, jun., Deptford, 
Kent.—s0th July, 1875. 

2726. Suaprne Staves, Charles Hewitt and Matthew Henry Heys, Swans- 
combe, Kent.—3rd August, 1875. 

2727. Propvcine 
August, 1875. 
722. BREECH-LOADING Firr-arms, Godfrey Anthony Ermen, Eccles.—2ad 

August, 1875. 
2725. Gas, Henry Aitken, Falkirk, and William Young, Clippens, N.B.— 
rd August, 1875. 

2739, VENTILATING BuILpINGs, James Livesey, Victoria-chambers, West- 
minster. —3rd August, 1875. 

2786. Firtnc Torpepors, Charles Ambrose McEvoy, London Ordnance 
Works, Bear-lane, Southwark, London.—7th August, 1875. 

2720. Magnetic Apparatus, Charles Edgar Wetton, Field House, Harrow. 
—srd August, 1875. 

2733, Permanent Way, Benjamin Atkinson, Stockport.—3rd August, 

toe 

Revotvine Suvtrers, Henry Woodburne, Ulverston.—4th August, 


CoLp, Raoul Pierre Pictet, Geneva, Switzerland.—3rd 



















de 

Sinkine of Cytinpers for Founpations, Alfred Munn, Glasgow.— 
4th Auguat, 1875. 

2758. CINDER Sirrers, &c., John Macdonald Moody, Gosport.—4th August, 
1875, 

2. Liquip Merers, Benjamin Joseph Barnard Mills, Southampton- 
mildings, London.—5th duguat, 1875. 
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Patents on which the Stamp Duty of £100 has been Paid. 


2008. Sopa and Porasn, &c., Walter Weldon, The Cedars, Putney, Surrey. 
Slat July, 1871. 


2106, PLares for Sux Picrunes, George Haseltine, Southampton-build- 
} 


ings, London.—17th August, 1ST1. 
2007, Ligurine Arranatus, Albert Marcius Silber, Wood-street, Cheap 
side, and Frederick White, Camberwell, London,—Slet July, 1871. 


| 204, Corrine Srone, &e., Archibald Munro, Arbroath, and William Ben- 


| 
| 


| soap 


net Adamson, Glasgow. —2ed Auquat, 1871, 

2000, Svoan, James Duncan, Mineing-lane, John Alexander Reina New- 
lands, Knoll-road, Brixton, Londen, and Benjamin Edward Rein 
Newlands, Charlton, Surrey.—st4 August, 1871, 

Tr sonara Poor, Samuel Sharrock, Atgburth, 

i aa tay 


Notioes of Intention to Proceed with Patents. 


1170. Motive Power Encines, Henry Stracey Barron, Lime-street-square, 
London.—23rd March, 1878. A 

1178. Locomorive Encryes for TRAMWAYS, John Hawthorn Kitson, Leeds, 
Yorkshire. 

1180. Grinpinc Grainy, &c., Henry Simon, St. Peter’s-square, Manchester. 
A communication from Edmund Schmeja.—25th March, 1878. 

1194. Supptyinc Water, Henry Cantrill Dean, Shoreditch, and Jobn 
Millard, Bow, London.—26th March, 1878. 

1222. Envevores, John Holmes, Manchester. 

1232. TRaNsmitrinc Power, William Mead, Laurence Pountney-hill, 
London.—28th March, 1878. 

1238. Looms, Alfred Waddington, Bradford. 

1242. INTERNAL Fire Sream Borters, Fountain Livet, Weston-road, 
Ealing, Middlesex.—20th March, 1878. 

1262. InpicatiInc Recuiator Cocks, Alfred, Adams, Narborough, and 
Thomas Coltman, Leicestershire. 

1253. MeraLiic Brusnes, George Ashworth, Robert Ashworth, and 
Elijah Ashworth, Manchester. 

1260. Purirication of Gas, Alexander,Poutey Ker, Birmingham. 

1272, RevoLvinc Fire-arMs, Alexander Melville Clark, Chancery-lane, 
London. — A communication from O¢cesterreichische Waffenfabriks- 
Gesellschaft.—30th March, 1878. 

1274. Sprines for GLoves and other Purposes, William Bown, Birming- 
ham. 

1278. Sveam Enoine Inpicators, John William Kenyon, Manchester. 

1285. Imrration LeatTHeER, Benno Beer, Berlin. 

1289. Curtains, Theodore Simis, Hamburg.—lst April, 1878. 

1300. SreERING Suirs, Samuel Wilkinson Snowden, Waverley-terrace, 
Kenilworth, Rathgar, Dublin.—2ad April, 1878. 

1332. Botts, Benjamin Ramsden, Leeds. 

1334. Hor-waTeR Heatino Apparatus, William Henry Byram, Bradford, 
Yorkshire. 

1343. Macuinery for CarpING, &c., Samuel Gauntlett and Charles Gaunt- 
lett, Trowbridge, Wilts.—4th April, 1878. 

1396. MeraL PackincG Rinos, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from Theodor Remus,—8th April, 1878. 

1410. Stoppers for Borries, William Robert Lake, Southampton-build- 
ings, London.—A communication from Franz Koeller.—9th Apvi!, 
1878. . 

1437. Repeatinc Matcu or Ientter, William Robert Lake, Southampton- 
buildings, London.—A communication from William Washington 
Batchelder.--10th Aprit, 1878. 

1453. Raitway CARRIAGE and other Racks, Edward Casper, Moorgate- 
street, London. 

1456. Fire-Grates, George William Herbert, Birmingham.—1l1th April, 
1878 


1d. 

1499. SupportTiING Persons in Water, Frederick George Charles Weir, 
Clifton.—1l5th Apri/, 1878. 

1511. Rorary Pumps, Edward Waldron, Gaywood-street, London-road, 
Surrey.—l6th April, 1878. 

1532. GLoves, Thomas Forster, Streatham, Surrey. 

1541. Cuairs, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from William Gardner and Oliver L. 
Gardner. 

1558. AppLyING Steam to the STeeRiNG of Surps, William Clarke, Gates- 
head-upon-Tyne.—17th April, 1878. 

1572. Bars, George Ashworth and Elijah Ashworth, Manchester. —18th 
April, 1878. 

1611. TRANsPOoRTING Grain, &c., Louis Charles Renard and Charles Marin 
de la Haye, Paris.—20th April, 1878. 

1664. Soirraires, &c., Walter Henry Collins, Great King-street, Birming- 
ham,—25th Apri/, 1878. 

1718. RatLway Provision Carri/Ges, William d’Alton Mann, Langham 
Hotel, Regent-street, London.—29th April, 1878. 

1755. DecoratineG GLAss, James Budd, Rawlings-street, London. —lst May, 
1878. 

1958. FitTeR1Inc Apparatus, Henry Edward Newton, Chancery-lane, 
London.—A communication from Albert LouisGeorge Dehne.—15th Moy, 
1878. 

1962, AtracninGc Currs to SLEEveEs of Surrts, Joseph James Macky, Milk- 
street, London. 

1972. Furs, John Coley Bramfield and Frederick Lackersteen, Poultry- 
chambers, London.—16th May, 1878. 

1990. MILLstones for GRINDING Gratin, Jules Aubin, Rue de Rivoli, Paris. 
—lith May, 1878. 

2000. Gas and WaTER Meter, William Robert Lake, Southampton-build- 
ings, London.—A communication from Emil Haas.—24th May, 1878. 

2239. Mine Pumps, William Allan, Kilburnie, N.B.—A communication 
from William Paris Barclay. 

2244. ORNAMENTAL Strips, &c., for Dravcut Stops, Alfred Golding, 
Globe-road, Mile End, London.—5th June, 1878. 

2327. Sewinc Bran, Peter Jensen, Chancery-lane, London.— A communi- 
cation from William Edwards Doubleday.—llth June, 1878. 

2416. AppiTIons to Buckets, &c., William Haden Richardson, Glasgow 
and William Wheeler, Middlesbrough.—18th June, 1878. 

2449. MANUFACTURE of Sopa, Hermann Unger, Leipsic, Saxony.—19th 
June, 1878. 

2500. Sarr, John Buckley Deakin and George Henry Deakin, Liverpool. 

24th June, 1878. : 

2578. Carps for CarpInG WOOL, Jean Nicolas Yonck, Verviers, Belgium. 
—2ith June, 1878. 

2631. Piament CompounD, Oliver Sarony, Scarborough, and John Robert 
Johnson, Red Lion-square, London.—1st July, 1878. 

2666. Carpinc Lenctus of Empromwery, James William Mason, Bread- 
street, London.- 3rd July, 1878. 

2690. Coatinc or CovERING IRon, John Frederick Crease, Eastney Bar- 
racks, Hants.—Sth July, 1878. 

2708. SPRING AcTION for ARTIFICIAL TeeTH, Alfred Ellis Harris, Mile End- 
road, London. 

2720. Rau.way Switcues, William Robert Lake, Southampton-buildings, 
London.—A communication from Joseph Stokes Williams.—6th July, 
1878. 

2724. Sarery Apparatus for Mine Caces, &c., John McKellar Main, 
Cumberland.—sth July, 1878. 

2750. BARRELS, William Robert Lake, Southampton-buildings, London.— 
A communication from Alphonso W. Blye.—9th July, 1878. 

2780. Repucinc Fium Pressure, Thomas Melling, Grassendale Park, 
Aigburth, Lancashire.—11th July, 1878. 

2809. Frxisotnc Woven Fasrics, Robert Orchar and James Graham, 
Dundee. 

2815. HaRVEsTING Macurines, William McIntyre Cranston and Thomas 
Culpin, Worship-street, Finsbury, London.— 13th July, 1878. 

2836. BessEMER CONVERTERS, Sidney Gilchrist Thomus, Queen’s-road 
Villas, Queen’s-road, Battersea.—16th July, 1878. 

2863. Sarery Hypravtic Lirts, Cyrus Baldwin, Strand, London. 

2864. Curtine, &c., MouLpiNGs for Frames, William Gentles, Glasgow.— 
A communication from Emil Sittman.—18th July, 1878. 

2918. TRaNsposiTion of the ScaLe of Music on MusicaL INSTRUMENTS 
having Keysoarps, Edward Kimball Milliken, Portland, U.S.--22ed 
July, 1878. 

8002. Spryxinc, John Birkenhead, Massachusetts, U.S. 

* RaiLroap Ties, Gideon Wesley Cottingham, Denison, Grayson, 


S. 
3005. Cure for Cancers, &c., Levi James Dart, Albion, U.S.—20th July, 
1878. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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EDISON’S MICRO-TASIMETER. 





But it is time we should turn to some notice of the 
book itself. Mr. André’s volume comprises five aaa 
under the following titles :—(1) The Tools, Machines, 
and other Appliances used in Rock Blasting ; ® Explo- 
sive Agents used in Rock Blasting ; (3) The Principles 
of Roc pny (4) The Operations of Rock Blasting ; 
(5) Subaqueous Blasting. 

In the first chapter, the methods of hand-boring, or 
¢ regres as it used to be called, the tools for effecting 
it, the steel for forming these, and the method of using 
them, are described with a minuteness which verges on 
we nisi blasting in all its ordinary details, from the 

ring, charging, and tamping, to the firing of the powder, 
is an art of the utmost simplicity, known for nearly four 
centuries, and to millions of quarrymen and miners, and 
it seems a superfluity of waste in paper, type, and 
engraving to describe in such detail what is so commonl 
known, and the book description of which is really of suc 
slender use. It does seem like book-making to carefully 
delineate in the plates and describe such simple tools as 
the little scraper for ongany out the pulverised rock 
from the bottom of holes, or the not profound instrument 
called the “ vent-wire” or pricker, which leaves a hole 
through the tamping by which the “squib,” or straw, 
or whatever else is to fire the charge, shall reach 
down to the powder. Some of the remarks made on 
sand and clay plug tamping are useful; the author, 
however, seems scarcely to attach sufficient weight to the 
most important of all properties of good tamping, that 
it shall wedge itself immovably in the hole y the instant 
effect of the ae ; this is most effectually obtained 
by the use of thin, angular fragments, or hard silicious, 
or schistose rock, mixed with dry clay, which has long 
been the favourite tamping of the German miner. The 
remarks made, as to the qualities of steel most suitable 
for jumpers, are not quite free from error. Is it true, for 
instance, that, “the steel which contains the least carbon 
will be the most brittle?” and most of the instructions 
given abvut tempering steel tools to a particular colour, 
in a darkened forge, seem here but a useless parade. A 
skilful smith, as the author tells us, must be employed 
to keep the drills in order. Leave the matter in his 
hands without book interference, which can never impart 
his skill to any one else. We notice another error in 
this chapter at page 26, highly detrimental to the memory 
of the late Mr. Bartlett, in which our author states, 
“that the first really practical solution of the rock- 
drilling problem is due to M. Sommeiller, whose machine 
was employed in excavating the Mont Cenis tunnel.” 
The first percussive rock-drilling machine was cer- 
tainly that employed in a modified form after- 
wards by Sommeiller, Grandi, and Gratoni, at 
the Mont Cenis Tunnel, but the machine itself was 
perfected by Mr. Bartlett at Turin, before the tunnel was 
commenced, or any contractor for it declared. Bartlett 
was then, and had been for many years, in the employ- 
ment, as a principal agent, of the late Mr. Brassey, and 
when the above-named firm obtained the contract for the 
tunnel, they appropriated Bartlett's machine, excusing 
themselves on the ground that they worked it by com- 
pressed air, while the inventor proposed to use steam—a 
statement in itself not quite true. The whole story may 
be found in one of the concluding volumes of the now 
extinct Practical Mechanics’ Journal, the statements 
pore | derived from documents furnished and authenti- 
cated by Mr. Bartlett himself. A few years later, he, 
being still in the service of Mr. Brassey, died of fever at 
Lisbon, as did also his wife. He never received any 
remuneration for his expenditure in perfecting the rock- 
boring machine, but his memory and reputation as an 
able and noble-minded man should be cherished by every 
—_ engineer, 

me new subjects, requiring to be treated of in any 
complete work on blasting, have resulted from theintroduc- 
tion of late years of explosive agents more formidable and 
rapid in their action than powder. The chief of 
these are gun-cotton and nitro-glycerine, Compounds, 
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or mixtures of these with other bodies, or analogous 
chemical compounds—such as those produced by sub- 
stituting woody fibresuch as sawdust for cotton—have been 
eagerly patented, and forced upon the market. The ve: 
briefest notice of such things, however, would have sufficed, 
in place of the diffusive account here given. At the same 
time, it is curious to find that the salts of picric acid, 
which produce a perfectly distinct series of powerfully 
explosive compounds, which have been proposed for use 
by Mr. Abel, and some of them actually employed for 
military purposes, are not so much as mentioned in Mr. 
André’s book—which is, indeed, throughout rather cha- 
racterised by diffuseness, both in topics and in their 
treatment, than by exhaustive completeness and accuracy. 
Forty or fifty pages are expended in discursively setting 
forth the chemistry and constitution, as given by chemists, 
of a variety of explosive compounds. Now it is not 
impertinent to ask, what conceivable use is 
all this parade of symbols, formule, and general 
cribbage from chemical writers who have dealt 
with the subject of explosives, to anyone requiring 
only a clear, succinct treatise on practical blasting? If 
Mr. André’s reader be already a well-instructed chemist 
and physicist, he knows already, or can easily find for 
himself in systematic works, like Watts’s “ mer ope of 
Chemistry,” all that is here spread before him in a diffuse 
and yet imperfect manner, of which notable examples 
may be referred to at pp. 66, 73, and 82. If he be not 
both chemist and physicist, the statements put before 
him will be to a great extent unintelligible; and in 
either case the information is perfectly useless to any one 
desiring practical instruction in blasting—as useless, in a. 
word, as would be an accurate knowledge of the chemistry 
of gunpowder to a marksman contesting for the prize- 
shooting at Wimbledon. The only use, indeed, of these 
pages is to help to swell the bulk of the volume, and give it 
an appearance of thoroughness and profundity which it 
does not possess. There are evident marks of this desire for 
“padding” in the thick paper, heavily-leaded type, and 
plates of useless illustration, as well as in occasional 
repetition and the introduction of irrelevant matter. 
The treatise on blasting, by the late Sir John ty hr 
which long figured amongst the volumes of Weale’s Rudi- 
mentary Series, though now old and hopelessly behind 
time, was in size, selection of matter, clearness, and 
simplicity of treatment a model which we cannot but 
think Mr. André might have advantageously adopted 
for his guidance. The critic has an unpleasant 
task when obliged to condemn. It is pleasant 
work to praise; but while we are unable to find 
much ground for the latter, we might, did space 
allow, add a good deal to what we have already said 

inst this book. The author seems nowhere fully 
alive to the fact that, in haere & of ignition, inflamma- 
tion, combustion, and explosion, he is dealing with some 
of the most recondite and little-understood subjects of 
physical science. Is it so certain, for example, that ex- 
plosion is nothing more than very rapid burning? On 
the still more obscure subject of what is now called 
detonation, he has not even given his reader such imper- 
fect theoretic light as Mr. Abel brought forth in his paper 
on the facts presented to the Royal Society, and printed 
in its “ Transactions.” 








THE MICRO-TASIMETER. 

Tue recent solar eclipse invisible in England, but visible in 
North America, has not passed without adding to our scien- 
tific knowledge. Not only have the telescope and spectrosco 
been brought to bear on solar phenomena, but one of the 
latest instruments of Mr. Edison has been successfully used to 
measure the heat of the sun’s corona, A short time ago Mr. 
Edison favoured us and other E' scientific papers with 
illustrations and description of his instrument, but we heard 
on — authority that the instrument was being tested and 
modified for use in astronomical researches, and therefore we 


preferred to wait and give our readers a description of its 


| 





latest form. Fig. 2 almost explains itself; D is a vulcanite 
disc containing a block of carbon, as shown in section by 
Fig. 3. A platinum plate E connects the carbon with A, 
which by means of a binding screw is connected through a 
galvanometer with one pole of the battery. Contact on the 
other side of the carbon is made by another platinum plate in 
which is a little cup G, connected to the other le of 
the battery. Opposite G is the metallic es: B, holdin 

the screw follower H, carrying a cup I. A strip o 

some material sensitive to heat, such as hard rubber, is 
placed between I and G. The influence of heat upon the 
rubber is to cause it to expand, and therefore to increase the 
pressure of the platinum plate G on the carbon disc. This 
increase of pressure influences the electric conductivity of 
the carbon, and causes an alteration in the current. is 
alteration is immediately shown 4! the galvanometer needle. 
The modified instrument, as used by the eclipse expeditions, 
is shown in Fig. 1. A is the carbon, C the hard rubber. 
The pressure upon the carbon can be regulated by the screws 
F aiid D. The screw F also causes the main finger H to travel 
about the graduated index face G. One hundred turns of F 
cause one turn of E, and depress the vertical screw one- 
tenth of aninch. One turn of the thumb-screw will give a 
pressure of 1-1000th of an inch. The graduated face of the 
index is divided into 100 parts, and the motion of the steel 
finger over one degree will indicate a depression of 1-100000th 
of aninch. For the purposes of the late solar expedition the 
instrument was well insulated, so as not to be sensitive to the 
heat of surrounding bodies, and was enclosed in a case filled 
with melting ice, so as to insure an uniform temperature of 
the whole apparatus. 

The heat to be measured was admitted by a slit an inch 
long, but so narrow that it could not be threaded by the finest 
hair, and the heat rays were then allowed to pass through 
a prism of rock salt to the rubber G. The instrument was 
employed to compare the heat received from parts of the sky 
remote from the eclipsed sun with that received from the 
corona, and it gave the clearest possible evidence that heat 
as well as light comes from this portion of the sun. 








BRIDGE OVER THE DOURO, NEAR OPORTO. 


In further illustration of the bridge over the river Douro, 
and near Oporto, we give on page 94 enlarged drawings of a 
portion of the main arched girders, of the piers, and a cross 
section of the roadway, all accompanied with enlarged sec- 
ticnal details, the points at which the sections are taken being 
inaivated by corresponding letters. Fig. 1, it will be seen, 
represents a part elevation of one of the arch girders from the 
haunch upwards, and shows the method of bracing, of fixing 
the pivot, and the height to which the web filling is carried. 
Sections on various parts of this figure are placed in the right- 
hand corner, Fig. 4 being a section on the axis of the piece 
shown. The sections on Fig. 2 are the two placed nearest 
to it, the four Figs. EF, AB CD, and GH, p between 
the three main figures — sections on Fig. 3 at the positions 
indicated by the corresponding letters. 








80-HORSE POWER WINDING ENGINE. 
Our two-page engraving completes our illustrations of the 
fine winding engines exhibited at Paris by Messrs. Beer. 
The engravings we have already published, and a description 
of i on will be found in our impression for July 19th 
and 26th. 








OLDHAM ScHoo.or Science AND Art.—The seventh Whitworth 
Scholarship gained by students of this school has been awarded to 
J.E. Needham, who is sixth on the list of the successful candidates, 
and second in the highest number of marks for science subjects 
in the theoretical section. In the competition between the 1875 
scholars for the Whitworth Scholarship prizes, Franklin Garside 
has for the third time kept his place and carried off the fourth 

rize, value £40. Of the 1877 scholars, Fred. Ogden has won the 
rst prize, £100, in addition to the £100 per annum. F. Garside 
is placed third in the final competition. These students are 
attending classes at the Owen’s College, Manchester. The 
— and prizes = ve — — of £300, er 

e possible aggregate £800 ng the three years o' 

tenure, Of the number of scholarships gained, Oldham stands 
ighest, seven; London and Manchester, six each ; Crewe and 
olverton, four each; Glasgow, three. 
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SOCIETY OF ENGINEERS. 
May 6th, 1878. 
Mr. Rosert Pavtson Spice, President, in the Chair. 
The following paper, “‘On Modern Roadway Construction,” 
was read by Mr. Henry 8. Copland :— 
i of the branches of the profession of a civil 
at the 


ineer which 
esent time is ype much attention, and upon which 
a very rge portion of the = lic money is constantly expended, 
is that o' porate oe —_ may not nt ee 
necessary to apo or introducing before a Society such as this 
a subject, which, however trivial and subordinate a branch of 


practice it may at first appear, especially when com with 
the great structural and mechanical monuments of scientific 


research and practical skill which have been conceived and 
executed by the eminent members of our profession, who during 
the present have contributed so much to the advance- 
ment of civi i in i first 
importance. And it is to be hoped that it will be 
evening that the subject of this paper is one in which not only 
large public interests are at stake, but one which, however it may 
have been neglected at various times, offers a wide and promising 
field for the skill of those who have the control of the mainten- 
ance of our great city thoroughfares, and of the highways of the 
country. There is no doubt that the necessity for the means of 
easy communication between one great centre of habitation and 
another was among the earliest wants that were felt in all states 
of society ; and thus the formation of public roads and carriage- 
ways, with their accessories of bridges and viaducts, was possibl 
the first formin which the occupation of the engineer was joie 
The author may therefore be pardoned for introducing the subject 
by reference to the practice at an oer vaee and from which our 
— systems have toa great extent been gradually evolved. Thus 
rnal Diaz, who was one ef the companions of Cortez in his 
conquest of Mexico, describes the ancient capital as containing 
many squares surrourded by paved roads, and he states moreover 
that upwards of 1000 men were employed daily in sweeping and 
watering the public streets. The city was also approached from 
various directions by paved roads 30ft. in width and from two to 
three miiesin length. When the Spaniards under Pizarro first gazed 
upon the fertile regions of Peru they were surprised to find, 
among other indications of an advanced state of civilisation, that 
the inhabitants had constructed a network of high-roads superior 
even to those of their own country. One of the most important 
of these traversed fertile equatorial plains, treacherous morasses, 
and rugged mountain passes from Quito through Cuzco into the 
kingdom of Chili. No obstacles were avoided, all were boldly 
met and overcome. The road extended for more than 1800 miles, 
was about twenty feet broad, and faced with heavy flags of free- 
stone, in some cases covered with and set in an asphaltic cement. 
Along all the great routes were post-houses about five miles apart, 
and attached to each were a number of runners, employed in 
forwarding the Government despatches ; and so far did the good 
state of the roads facilitate their progress, that it is said, though 
these men made the journey on foot, fresh fish caught one day at 
Lurin on the Pacific, have been eaten the next day at Cuzco, the 
distance traversed being 300 miles by a road passing through the 
wildest and most mountainous country in the world. But it was 
under the Imperial sway of the Cesars that road-making was 
in ancient times carried to the greatest perfection. And in many 
places the ancient Roman roads still form the highways of the 
countries through which they pass; and though generally in a 
state of ruinous neglect, often heightened by the depredations 
of more modern times, they still bear testimony to the persever- 
ance and skill of their constructors after having in many cases 
borne without material injury the traffic of over nineteen 
centuries. These roads or Praetorian ways were — con- 
structed with the view of facilitating the transport of the Sime 
Legions; and like those of Peru, were generally laid out in the 
direct line of route from one city to another, seldom avoiding any 
obstacle, and usually for defensive purposes keeping to the higher 
rounds. The roads were themselves, for this reason, as well as 
or cross-drainage, raised above the surrounding surface, and in 
many places further protected by side ditches. They thus 
frequently involved the construction of extensive viaducts and 
embankments, the removal of massive rocks, and the safe passage 
of extensive swamps, and necessitating steep gradients which 
must otherwise have been avoided. But it must be remembered 
that the traffic to be provided for was principally that of horse- 
men, as well (asin Peru) as for the foot soldiers and 


But long after this, and so late as a.p. 1736, the roadways of 
London and the neighbourhood were so imperfect that in wet 
weather it sometimes took not less than two hours to drive from 
Kensington to St. James’ and it was no uncommon occur- 
rence for a carriage to stick fast in the mud ; the streets of most 
other towns were in a still worse condition. It was not till the 
middle of the last century that any decisive steps were taken for 
improvement, and shortly afterwards a — vance was made 
by the introduction of the systems of Telford, McAdam, Parnell, 
and other road-makers well-known at the commencement of the 
nt century. Since then a succession of improvements have 
onan and the systems in use have now b 80 
that it will be found desirable to describe them under the distinct 
heads of ised pavements, pitched or stone block pave- 
ments, asphalte, wood, iron, and miscellaneous pavements, and 
afterwards to compare the merits of the various systems, pre- 
mising that the chief points to be desired in a good modern street 
pavement are safety, durability, easy traction, cleanliness, quiet- 





quie 
ness, and facilities for repairs, not only to itself, but to the gas: 


and water mains, &c., which now generally pass beneath. 
Macadamised Roads. —It has become customary to class all 


roadways having a surface of hard, roughly broken stones, under | fixing 


the above general head. The most important of these are the 
two distinct systems introduced by McAdam and Parnell, and 
Telford. The pavement introduced t by the latter is well described 
in the rules issued by him for repairing the coach roads from 
London to Liverpool and Holyhead. In these he directed that 
‘*the cross section of the surface should be that of a flat ellipse, 
as this shape assists the water to pass from the centre towards the 
sides without making the sides too round, and greatly contributes 
to the drying of the road by allowing the action of the sun and 
air to produce a great degree of evaporation, When the materials 
are quarry or field stones, the hardest part of them only should 
be used. Each stone should be so broken that it may, in its 
largest dimensions, pass through a ring of 2hin. in diameter. 
When the materials consist of gravel, the stones only which ex- 
ceed 1in. in size should be taken from the pits for the use of the 
middle part of the road, and every gravel stone ex ing 2in. in 
diameter ought to be broken.” In constructing a new road— 
Fig. 1—he directs that a paved foundation should be carefully 
laid by hand, 7in. deep in the middle, and reduced to 3in. at the 
sides ; the stones, none of which should exceed 5in. in breadth on 
its face, to be set on their broadest ends, and the cavities filled 
with stone chips. Over the eighteen centre feet of this pavement 
6in. of broken stone or hard pebbles, not exceeding 2}in. in dia- 
meter, should be laid. The six feet of roadway at each side may 
be made with good clean gravel or small stones, the whole to be 
covered with a coating of small gravel lin. in thickness. He 
directed that all such roads should have a total depth of 14in. of 
firm material in the centre, and 5in. at the outer edges; that all 
layers of stone should be placed only in wet weather, and during 
the winter months. But however carefully such a road was laid, 
it has been found that the larger stones in the lower bed have 
a, pat worked to the surface, which has thus been in places 
rendered dangerous. Telford subsequently modified his practice, 
and in the first instance spread 4in. of stone, broken to a 2}in. 
gauge, which was to be worked in by the traffic. All ruts to be 
raked in as formed till the surface was firm, after which he laid 
2in. more of similar material, treated in a like manner, and the 
whole was covered with lin. of good clean gravel. At Coventry 
he covered the pitching with a Gin. layer of Nuneaton stones, 
broken to a gauge of 2hin., and well raked into the surface of 
these a covering of ag vel binding 1hin.fin thickness. The 
method introduced Me. McAdam was as follows—Fig. 2:— 
He dispensed with the foundation of large stones, and, if any- 
ing, pref a soft substratum to a hard artificial one, and 
selec angular fragments of granite, basalt, or whinstone, 
broken sufficiently small to pass through a ring 24in. in diameter, 
preference being given to stones from 1 0z. to 2 0z. in weight; 
and he in no case allowed the use of stones exceeding 6 oz., the 
larger ones being broken to the regulation size—which, after 
m experience and many careful experiments, was still further 
reduced to cubes of lin. to 14in. in every direction. Flint has 
also been used in the same manner, but is found more liable to 
splinter and grind to powder, and is therefore more productive of 
ust and mud than the other materials. Such roads should not 
be laid, but carefully formed by scattering shovelftl after shovel- 
ful to the required depth of 6in. to 10in., according to the intensity 
of the traffic, under which it is likely to form a hard crust on the 
surface opapemen vey impervious to moisture. Various modifi- 
ro oO! 





of the empire. They were formed by the placing of several strata 
of sand, gravel, and cement, and paved with large accurately 
jointed stones, granite being used in the proximity of Rome and 
all the provincial capitals in Asia-Minor, Syria, and Europe, 
which were connected with each other by such highways, com- 
mencing from the Forum, traversing Italy and the provinces, 
and terminating only with the frontiers of the empire. They 
were accurately divided by  mile-stones; post-houses . and 
redoubts were erected at convenient points about five or six miles 
apart along the main routes, and at these were constantly 
stationed relays of horses in readiness for imperial use, and 
by this means it was usual to convey the imperial messages 
at a speed of over 100 miles a day. Morevver horse-blocks 
were fixed at intervals for the convenience of travellers. Such 
roads were also not ynfrequently provided with raised foot-paths. 
These highways varied from 8ft. to i5ft. in width, and a 
good example of the usual mode of construction is to be 
seen in the Appian Way, leading from the Porta Capena at 
Rome to the city of Capua, and partly constructed by Appius 
Claudius Ceecus during the year of his censorship, 313 B.c. In 
this case the loose soil was removed and replaced by well-rammed 
strata of gravel and lime of an uniform composition ; upon this 
was placed the pavement, consisting principally of large hexa- 
gonal blocks of basaltic lava, roughly dressed to a level surface, 
and closely jointed together so as to present a ractically smooth 
surface. Rondie of this road are still visible at Terracina. 
Other secondary routes were the consular roads, used chiefly for 
commercial purposes ; these varied much in width, but in any 
case the centre portion over which the heaviest traffic passed was 
formed of large ill-dressed stones, placed side by side so as to 
form a compact mass 12ft. to 20ft. in width, Some of these 
routes were laid with two such tracks, with a smooth intermediate 
brick-paved footway having raised stones fixed at intervals along 
the sides, on which travellers could rest. One important point 
always observed was that their road-makers replaced any soft 
loose earth liable to work to the surface by a bottom of well- 
drained solid materials, upon which were laid courses of concrete 
composed of small stones, or broken tiles and earthenware, run 
in with 9 coarse cement before finishing with the final course of 
heavy surface stones. But with the disruption of the Roman 
Empire came a period at which the construction and maintenance 
of the public highways were neglected ; and most of the medieval 
cities were practically samapel till about the twelfth century, 
when the principal streets of the chief towns were first protected 
by stone, the following being the manner usually adopted : When the 
natural soil was not of a solid nature the street was prepared with a 
solid gravel or concrete bed having a slightly convex cross-section, 
and on this the pavement was laid, consisting of deep rectangular 
blocks of granite, trap, or other hard rock, generally 10in. to 
12in. in depth, of irregular width, and from lft. to 2ft. in length, 
bedded and jointed in strong mortar, In many continental cities 
this method of street paving is still pee to. But at this 
period the roadways of England were in a worse condition than 
those of most European countries, and they me quite impas- 
gable even in the heart of great cities. An attempt was, however, 
made in 1346, during the reign of Edward IIL, to improve the 
goads which now form part of the streets of London by levying 
@ toll for their repair ; and in 1555 a general Act of Parliament 
was passed to effect the same object in other parts of the kingdom, 





cAdam’s system have since been adopted with vary- 
ing success. Among others, Mr. Thomas Hughes laid a foundation 
of gravel and lime, on which he placed an ordinary macadamised 
road, and from the fact that the substratum was less liable to 
work to the surface, such road retained’ its form longer, was less 
a fer of mud, and entailed less expense for scavenging. 

. Baylis, in his suburban practice — Fig. 3—has laid a 3in. 
coat of 2in. cubes. which were allowed to become nearly consoli- 
dated by the traffic, when he spread a second coat of the same 
thickness, and covered it with a thin gravel binding. On town 
roads he spread 6in. of granite cubes in one coat, covering after- 
wards with a good coat dam gravel or metal screenings, well 
rolled in. Perhaps the best foundation which has been suggested 
for a macadam road is one of slag or hard foundry refuse, from 
6in. to 8in. in depth; this does not choke, but always affords a 
natural drainage ; when such material is not obtainable a layer 
of stones may be laid to the same depth, but not rolled, as they 
then bind better with the surface layer, while rolling would fill 
the cavities and impede the drainage; upon this a coating of 14in. 
metalling may be spread, increasing from a thickness of 2in. at 
the curbs to 3in. or 4in. at the crown. The whole to be run in 
with a hot mixture of 2lb. of pitch to 30 gallons of tar and a 
proper proportion of dry sharp sand and fine screened gravel to 
set firm and rough on cooling. One of the most recent modifica- 
tions of a macadamised roadway is the system of concrete 
macadam introduced by Mr. Joseph Mitchell, of Inverness, in the 
midsummer of 1865, This consisted of granite cubes broken to the 
usual size, and spread over the road to the required thickness, a 
strong grout of Portland cement and sharp sand being well raked in 
and immediately afterwards rolled toa uniform surface. Suchroads 
possess greater solidity, and are less productive of dust and mud 
than ordinary macadam. They are consequently more durable, 
the wear under average traffic being about 4in. in three years ; but 
after the lapse of nine years the surface had worn very irregularly, 
owing principally to its rigidity, and the difficulty of spreading 
the materials in uniform proportions. 

Pitched Pavements.—Next to macadamised roads, the class of 
road-covering which has been most generally adopted is that 
which may be generally described as pitched pavement. is, 
being better adapted than macadam to resist the wear and tear of 
heavy trattic, has been mostly used in the main thoroughfares of 
large cities. The mode of construction has greatly varied with 
the period at which it has been laid and the practice of the 
locality. The ancient Peruvian and Roman roads previously 
referred to may be taken as examples of the methods first 
adopted, A similar system is still in use in many Italian and 
other continental cities, and also in some parts of this country. 
On the Continent, especially in Austria and Germany, it has 
been most usual to prepare a foundation of ballast, or fine 
gravel, upon which a thin layer of sand is spread. The blocks 
of granite, basalt, or other hard stone, which are by no means 
uniform in size or shape, are then laid to a comparatively level 
surface with close joints, rammed firmly in place, and filled in 
with sand, sometimes lime grout. Such.a road of necessity 
soon loses its regularity of surface, gives a very uncertain foot- 
hold, is very productive of dirt and dust, which works wu 
readily from the bed, is costly to maintain, and offers grea) 
resistance to traction. ‘The next improvement in such roads 
was the dressing of the surface stones to a cubical form and 
approximately uniform gauge, to admit of laying in 





courses, thus sectiring gtea 

and a more reliable foothold for horses, . ane izes. ppgally 

adopted for ‘these cubes have been @ of Tin. to 9in., 
to 


ter uniformity of traction resistance 






length varying from 6in. to l6in., and width of from 3in, , 

Gin.; but the best results’ have been obtained from cubes of 
in. to 3}in. wide and 7in, to 9in. in length; the best foothold 
being secured on the narrower a risk of a. loss in 
stability. ‘The material generally preferred ‘in this country is 
Aberdeen, Guernsey, or Mount 31 nye the dimensions 
varying with the nature of the ‘traffic, the smaller sizes being 
best adapted for a light, fast, and miscellatieous traffic, whereas 
the larger cubes, i in d are best suited’ for the 


in 
henty-trailicta es helghbolrbbod of dotkaiid warehouses, &e. It 
has been usual to lay such a pavement on a foundation of gravel or 
river ‘ballast, firmly bedding each cube! im sand,‘ andofi the 
joints. with strong lime grout, each stone being driven firmly 
on .its bed by the repeated, blows of .a:56 1b, rammer:till it 
ceases to descend, and the whole being covered with about'lin. 


of: screened: gravel, which has the double effect of deadening 


the impact of the traffic when first brought over’ the oe 
ment, and,"by being forced into the joints, assists in ly 
the ‘setts in position, en noise and dust. are 
matters of minor consideration, such a roadway: when 
newly laid has generally proved satisfactory, but’ constant 
traffic and frequent heavy rains cause the rapid formation of 
depressions, in which the mud worked up from. beneat' collects, 
giving rise to inereé cost of mally ng and also rendering 
the road more dangerous, and difficult, for the passage of vehicles. 
This defect has been, partly overcome by substituting for, the 
ballast bed one of concrete, varying from 6in. to 12in. in thick- 
ness, but in such cases ‘the same result has only been deferred ; 
meanwhile the comparatively inelastic, nature of, the lower 
stratum, on which the cubes have placed, causes the speedy 
rounding and slipperiness of their surface, and the impact of 
these setts upon the concrete being assisted\by the infiltration of 
surface water, has resulted in the irregular ugration of the 
concrete below, and produced the inevitable, though more or’ less 
deferred formation’ of surface depressions, which once commen 

catise the speedy disruption of thé whole paved surface., ..Mr. 
Taylor was among the first to perceive the defective elasticity of 
such a ite’ roadway; and when laying out the space in front 
of the Euston Station about:1843+ Fig. 4+-he formed his founda- 
tion of three separate layers of gravel, each 4in. thick, and care- 
fully rammed’ at each ‘course, “Upon ‘this he placed his setts of 
Mount Sorrel granite, 3in. wide, 4in. long, and 3in, or din. deep, 
carefully squared, well rammed with rammers of the usual size, 
and thoroughly flushed with a stiff strong grout. “This pavement 
was practically impervious to wet, very quiet for a granite pave- 
ment, and, owing to the elasticity of the bed) the’ stones did not 
wear much, and afforded a good foothold; but, unfortunately, 
depended too much upon good workmanship.and careful ;super- 
vision during construction, for when tried, under ordinary citcum- 
stances, it has not succeeded, and rapidly subsided: into hollows. 
Moreover, when once disturbed for sewer operations, the break 
in its continuity has invariably ‘resulted in sudden and penal 
collapse. Granite pavement has been largely adopted’ for’, the 
roadways of Manchester, where it, has, for some time been usual 
to lay it in the following manner—Fig. 5:—Caernarvon granite 
setts 6in. deep by 4in, wide are laid with open joints on w bed’ of 
concrete, slag, or ballast, the joints being ‘closely’ packed ‘with 
small prvbies and the interstices flushed ‘in with’ melted pitch 
and oil, or British asphalte, in a heated state, resulting in-a 
uniform, firm surface, affording a good. foothold, and ,in:conse- 
quence of the comparatively impervious nature ofithe road:cover- 
ing, productive of but little dust. or mud, and being ‘less‘liable 
than usnal to surface depressions, Another method ‘of laying 
stone pavement is pretty generally ‘in ‘use on the Fapsiney 
at the present time, forming a large proportion of the roadway: 





nee FQ 





of the large cities of Austria, principally in Vienna and 
Trieste, the material used for the surface being. granite-or a 
basaltic limestone. The soil is generally removed: to | a/depth of 


about, 2ft, 3in. and replaced by about! 9in. of broken ‘stones, on 
this is laid about 6in. of gravél or river’ ballast, and this again is 
covered by about 6in. of fine ‘sand! The ‘pgranité blocks af in. 
thick and ‘averaging about a, foot square) are firmly. bedded» on 
this in dtajrotill courses with side binders, ;, the.) joints: ae 
thoroughly flushed .with a strong: lime grout.’ ‘The: finish 

surface varies from a dead level to a camber, averaging Teint 
1 in 20." Such pavement, ‘besides being nojgy, is apt'to tvear very” 
smooth and become very dangerotts in’ frosty weather, when. i. 
is continually requisite to rough-tool the surface, in, erderito 
obtain a foothold. ‘When proper care has beentakenowith ithe 
foundation sueh pavement.is moderately durable, easily cleahsed,~ 
and produces a comparatively small amount of dust arid ;miud, 
Recent experience has pivwes that in‘order't6 provide for, good 
surface drainage, the best general surface, cross-section; of, a 
»itched pavement is that of a flat ellipse, having a: rise; varying 
Son 4in. to 8in, at. the crown, according tothe width of the 
road, and the rate of longtitudinal inclination. roseoslD 


(Zo be continued.) , 
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Tue Inviexipte.—The Inflexible, double-turret ‘ship, ; ttlade 
her first run afloat'on Tuesday morning, the, oecasion, being a: 

reliminary trial of ‘her machinery by the manufacturers, e 
5 ohn Elder and Go,, of Glasgow, who were represented by Mri< 
Bryce.. The ship made'several runs betwéen the ‘Warner and Sf. 
Catherine’s Point, the maximum results’ showing, an’ indigated . 
horse-power 7294, with 62 revolutions of the engines per ming 
The contract power is 8000 horses, which, it, ,.w) take 4 
revolutions to realise. But though there was.an,abundanee of 
steam without recourse being had to the blast, the engines 6ould* 
not take all that was generated in consequence of being \ pver- 
weighted with the screws. It is consequently intended to replace 
the present screws, which have’ a diameter ‘of 20ft. anda biteb 
of 23ft. Gin., by cornerless screws of less, diameter, by. which: 
means the engines ‘will, be relieved., "The speed. realised. .was 
133 knots. he surface condensers were afterwards discoti-_ 
nected and the engines worked with the jét injections,’ the obset-- 
vations. in these circumstances giving ‘a'speed' of T1}' "Kt 
46} revolutions, and 3172-horse power, The machinery, worked. 
admirably and gave tio trouble. “The yentilation of the engine- 
room, however, was exceedingly defective, and will require to be: 
remedied at once. Ag Sader dae 

Epon and His ‘PHones.—Not’ content with patepiing a 
carbon telephone, Mr. Edison has ddded other prefixes to this affix 
to describe recent inventions,, The megaphone, for hearing! and 
speaking long distances, is a simple contrivance, and 'so ‘far as’ the 
hearing, portion .is concerned \is. somewhat similar! to'a Huge dar 
trumpet. He uses two immense sound collectors, and’ e ite 
the sound tothe ¢ar by’ a flexible rubber ttibe... If should, be 
noticed that Mr. Edison makes, use of paper very largely tesicoms: 
struct his sotnd collectors and distributers. :The.werophond, with — 
some minor changes, is, expected to-enable-conversation to be ‘held * 
at a distance of several miles. The principle used is to'act: Upoh 
a current of air forced past by means of a vibratifi feat agin. 
In this way the air current is converted intd wave tiotion, ai 


Edison intensifies: 
the sound, The phonautograph is a modified elt 
was used to collect and .register.the sounds upon the ‘rail- 
road of New York. A long paper: funnel collects’ the sohnd 
waves, which impinge against a diaphragm. The, vibration of the, 
diaphragm actuates a straw carrying a ight hristle, which moves 
on the surface ‘of a ‘cylinder. “This cylinder is; covered. with 
carbonised paper, prepared by , blacking,.with the . ce: from ° 
burning camphor. Every movement of the bristle is registered, 


The cylinder is rotated uniformly, ‘and it is possible to 'thake ; 
against 


using a sounding board and a huge, funnel, Mr. 


special marks on the carbon paper, so'a8 to have a record again: 
the wave line caused by the constant sounds at any point. 
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1503. Forcr-Hamaers, William Edward -street, Strand 
London.—-A. rt a Pierre abba ‘Auguste Terrien, 
Paris.—1lith A 1875. 

ON uree Kin or Gurmna,L en eens. | 

ares, i gston-upon-. — ¥ s 
Hats, &c., from being STOLEN or a po ay John Guy 
leon, Matic ‘t, Manc .—A comm from A\ August 


ae ~o , Gorlitz, Germany.—24th May, 1878. 
2134. PREPARATION of Suraical Banpages, Connell Berthon Loughnan, 
Elms, Wakefield. —29th May, 1878. 


2244, PM beosen 92 Srairs for Draucut Stops, &c., Alfred Golding, Globe- 
Mile End, London,—ith une, De 1878. 
9403, Sores and Hees of d SHoEs, Hippolyte Le Coq, Lille, 
France,—17th June, 1878. 
2430. CoLoureD Pencits, Charles Edward Weaver and Paaig. y Seimert, 
Queen Victorin-street, London.—A communication from Lothar von 
Fa ber, Stein, Bavaria.—18th June, 1878. 
2458. Marino Gypsum Casts and Forms WASHABLE, Friedrich von Dechend, 
in, Germany.—20th June 1878. 
2480. Sar Compounps, Henry Bernhardt Gross, Liverpool.—22nd June, 
1878. 
2508. Stove Grates, Thomas William Simmons, Seymour-street, Euston- 
square, London.— 24th June, 1878. 
2545, Propucine Novet Errects in ren creas er Wittmann, 
Great Marlborough-street, yea June 
2671. ANHYDROUS SULPHURIC AcID, Hi Sonich Gottlieb Rober, 
en.—A apy ac vernal from Mr, etalon ohann August Wilhelm Wolters, 
Brunei; Kalk, Col 
2574. PREPARING INDIGO oP “Dyeta, William Marriott, Huddersfield,— 
26th June, 1878. 
2592. Raman SunKEN Sutps, William Chapman, Limehouse, and Samuel 
bel, Poplar, London.—28th June, 1878. 
2636. Writina and CANCELLING Inks, Hocbert Richmond and Walter 8. 
Richmond, New York, U.8.—2nd July, 1878. 
2662. SrovPEnixa Borr.es, William Selo. Sneinton, Nottingham.—3rd 
July, 1878. 
(2684. Seurmss wherein Cops are Usrp, William Menzies, Perth, N.B. 
2688. Derectina Heat in Bearinas, Matthew Stobbs' and Henry Poole, 
Grosvenor-road, Pimlico, London, 
2690. ce ante, or CoveRING Tron, John Frederick Crease, Eastuey Bar- 
rac ‘ants. 
2692, AGrraTina Wort DURING FerMENTATION, John Siddeley, Liverpool, 
and Allen Michael Dearn, Retford. 
2694. CLEANING Carpets and TextiLEe Fasrics, James Fisken, Wharf-road, 
City-road, London. 
2698. Tereah Roap Routers, Thomas Aveling, Roches’ 
2700. RecoLatina Suppty of Gas, William Trederloke Tomlinson and 
George Brier Fearnley, Leeds, 
2701. Burrers for Wacons, &c., William Hamer, Northwich, Cheshire,— 
5th July, 1878. 
2706, PRINTING ORNAMENTAL or other Devices upon EARTHENWARE, &c., 
Alexander Liston, Glasgow. 
fi0e,, Srey Action for Lerurmass. Teetu, Alfred Ellis Harris, Mile End- 


on. 
9710. Sait CoLLaRrs, John Hookway, Monkwell-street, Lo’ 
2712, Portasue and ‘Traction Enarnes, Nathaniel any ‘and Joseph 
Shuttl Lincoln. 
2714. ag elroy &c., for Cowrarnina Coat, Henry Tylor, East-road, City- 


ndon, 

Fb ISTRIBUTING SEED or MAnung, Nicholas Henwood, St. Germans, 

lornw: 

2718. BARK Mit, Edward Vavasour Brown, Exeter. 

2720. OpeRatine or ApsustING Rattway Switcues, &c,, William Robert 
Lake, Southampton-buildings, London,—A communication from Joseph 
Stokes Williams, Riverton, ‘ew Jersey, U.S.—6th July, 1878. 

2722. TREATMENT of OLD. or DecomposeD Caourcnouc, Ludwig Danck- 
werth and Richard David Kohler, St. Petersburg. 

2724, Sarery Apparatus for MINE Cacgs, &c., John McKeller Main, 
Cumberland. 

2726. MANUFACTURE of Satt, Henry Crompton Ashlin and Richard 
Pinder Asbridge, Live 1. 

2728. Fornaces, William Robert Lake, South ton-buildings, London. 
—-A communication from John Ashcroft, Breoklyn, U.S. 

2730. PiLLar and other Letrer Boxes, &e., Thomas Lees and Frederick 
Leech Leech, Seedley, Manchester. 

2732. ReMovixd Kyors from WooLLex Fasrics, Thomas James Smith, 
Fleet-street, London.--A communication from, Louis Alexandre Mar- 
gotin, Reims, France 

a a ers CoverRING, Joseph Robley, Brooklyn, New York, U.8.—8th 

2736. Sas Criss, Walter Gray Bellairs, Dalkeith House, Englefield- 
green 

2740. Hiner MaAcuines, Henry James Hi King, Newmarket, 
Gloucestershir rt. as " 


©. 
a oe aca Wrinaino, and Manctinc, Thomas Bradford, Man- 


e744. "ianenas Spikes, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London. — A communication from David "Servis, Charles 
Francis Sturtevant, and Corydon Horace Merriman, New York, U.S. 
2746. TAKING INSTANTANEOUS | HOTOGRAPHS of Onsncts in Motion, William 
Morgan-Brown, § ener ge communication 
from Edward Muybridge, San Francisco, California, 
2748. orem for Weavinc, James Crabtree, Shipley, and John Lister, 








2750. BaRRELs for. ‘Houpine Voratite Liquips, William Robert Lake, 
London.—A communication from Alphonso W. 
@, Syracuse, New York, U.S. 


oe ig thm Filion Clark,” ‘lane, London.—A communication 
from Robert Rea Moore, Lewisville, U.S. 

2754. Macutnery for ROLLING Wire, Rops, or Bars of Meta, George 

» Manchester. 

2756, Movupine and CompresstNa Prat, Abraham Ripley, Southwark.-— 
9th July, 1878. 

2758, Neepves, William M. th ton-buildi London. 
Ths pena nogene from pa aaa Carey, Boston, Massachu- 
se 

2760. GAvGE-cock, William Clark, Chancery-lane, London.—A communi- 
cation from John J, Tonkin and John Newton Van Lew, Richmond, 
Henrico, U.S. 

2762. ConpEensers, Frank Wirth, Frankfort-on-the-Maine, German; 
cue from Daniel Grimm and Heinrich Adolf ‘Uni, Nireberg, 











German: 
2764. pr &c., of Me erga John Carpenter Smith and George 
Gayford Lusher, Birmin ‘ 

2766. Currino or PLANING Woon, Richard Edmund Shill, Ashton Villas, 
Derwent-grove, East Dulwich, Surrey. 

2768. Wire MACHINE-BELTING, Frank Wirth, Frankfort-on-the-Maine 
Germany.—A communication from She ‘Adolf Pickhardt and Carl 
Wilhelm Sturmberg, Elberfeld, German 

2772. Dyeme Corton, &¢., Frederick ‘Albert Gatty, Accrington, Lanca- 
shire.—10th J uly, 1878. 

274, Bicvorrs, Edward Carl Friedrich Otto and James Wallis, Euston- 


2776. tamovaorone of Sopa and Potasn, Walter Weldon, Rede Hall, 
Burstow, Surrey. 


2780. Rebucrna or Reovutatine Fiuip Pressure, Thomas Melli: Gras- 
sendale Park, Aigburth, Lancashire. ‘ — 


2782, REVERSING Gear for Steam ENotwe, William nand Christoph 
Coats, Langley Park, Durham i 1 ile 
2784. Compressine and PcRiFyiNa Air, Alexander Brown, Southampton- 


jem con, 2 , London. — A communication from Isidore Dreyfus, New 
, 
2786, Looms for Weavrna, Yates Duxbur; +5 O Darw 
opihire—1lth Jaaby, 1878. A ae. Fien Over nner 
90. TatLors’ MeasuRinG Toots, John Williamson, Dtury-lane, London. 
—A communication from Etham Osborn Thompson, Philadelphia, 


U. 
2702. Paper and other Boxes, John Post Lawrence, St. 
don.—A ‘communication from Charles L. Tock ued, Philadalphdny 


Pemsy! vania, U.S, 
2704. Crncutan | Saw Bencues, Richard Alfred Upstill, Chard, Somerset- 


2796, Htnoes, James Tertius Collins, Birmingham. 
9798. ScourinG, SizEinc, and WarPina WooLLen Yarns; &c., John Leach, 





2802. Corina, &c., PRo 
London 


2804. Currs for Wrists, Witla i -Brown, Lorie rag te romp 
ae tly tee communication from. Thomas Ernst Moller, 
Cau! Graf, 

Bra x: ABA’ William Edward Newton, Chanowe rite + lane, 

a ey + Arve WS from Alexandre Lemaire Douchy, Paris. 


2810. Om Muxxs, James tham, ‘ks, Leeds. 
“> Lay oo and TREATING STEEL Puares, &., Samuel Fox, Stockbridge 


‘ks, Deepcar, near Sheffield. 
sae "srea and other Enaives, John Richardson, Torri e, 
Camden Town, London. 





| 2816, MaGnetisine Merat, &c., George Edward Pritchett, Bishop's Stort- 


ford.—18th July, 1878. 
2818. WeicuinG, SorTING, and CHEeckING Money, Gerard Wenzeslaus 
Nawrocki, Berlin.—A communication from from Moritz Sachs, Nurnberg, 


2820. Cecnvinsiane &c., Alfred Powers, Wrentham Works, Wrentham- 
street, ham, 


2822, FoLpina Cuarrs, William Bendall, ham. 
2824. Vatves and Basins for WATER-CLOSETS, J Demarest, New York, 


8S. 
2826. CLosrp CisteRNs, John Carter, Coleshill-street, Eaton-square, Lon- 
asi" Donvy nes usr for W: es Parker, ven 
OBBY MecuanisM for Weayine, 
2830. Strrrope Leatuers, &c., William Ed -street, 
Strand, Loudon.—A communication from rene eitippe Gaches, sen., 


2882, DRessina Fiovr, Cecil Lindsay Wray, Liverpool. 

2834. Wivog, Thomas , Lumsdaine, Berwick, N.B. 

me? Reers for Dressine Frour, Thomas David Jones, Water-street, 
vel 


2838. ORNAMENTAL Fritiines, Edward Jessett Earle, Cheapside, London, 
—Partly a communication ot hem Jacob Steiger, Herisau, Switzerland. 
2841. Sprnnino, &c., Macuines, John Muir Hetherington and Samuel 
Thornton, Manchester. 

2842, LoweR1Ne and DeracHine Surrs’ Boats, Alexander Melville Clark, 
foe hoe London.—A communication from William Alexander 

ce, Paris 

2843, Spokes, Fe.ies, and other Parts of WHEELS, Ernest de Pass, Fleet- 
street, London.—A communication from Léon Pugh, Boulevard St. 
Martin, Paris.—16th July, 1878. 

2844. Tobacco Pires, George Castleden, Canterbury. 

14 oe Bee Raanenes William Richards, St. Michael’s-road, Stockwell, 


2847. PropeLLine VessELs, Joseph Allen Baker, Kingston, Frontenac, 
Ontario, U.8.—A communication from Benjamin Barton Brewer, Sacra- 
mento, California, U.S. 

2848. Boats, &c., Edward Davis, Liverpool. 

2849. ORNAMENTAL pene &c., Allen Oldroyd, Oliver House, Oliver- 


2850. . Coparaperine Mrtas and other Bur_pinas, Thomas William Helli- 
we 

2851. r Lev pyaeeny Tix from Tin-pLates, Berenth Siegler, Fenchurch- 
street, London, 

2852. CommunIcATING by ELEctric CURRENTS in Trains, Henry Wood- 
croft H ndon,—A communication 
from Victor Von Scheliha, St. Petersburg. 

yg oe ond or WHEELED Carriages, Léon Dathis, Rue de Copen- 

e 

2854, VeGETABLE and ANIMAL Pup, Edward Charles Vickers and Edwin 
William Knowles, Compton-street, Clerkenwell, London, 

2856. Sewine MACHINES, mund Hunt, Glasgow. 

2867. Comptnep Air GuNs and UMBRELLA Sricks, William Robert Davis, 
Bloomsbury, London. 

2858. Boarnpine and Breakine Hives, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from William Coupe, South 
Attleborough, Bristol, Massachusetts, and Edwin Alpheus Burgess, 
Providence, Rhode Island, U.S. 

2861. Destroyine INsrcrs in Puants, &c., William Crees Taylor, Liver- 





asia. C Currin, Dressina, and Nartina Mouuprines for Frames, William 
Gentles, Glasgow.—A communication from Emil Sittmann, Cologne, 


Germany. 
ios ae zeeeap Twistinc and WinpiInc Macuines, William Kilpatrick, 


ey: 
287. Piates, Disues, &c., myee Busby Fox and William Henry Smith, 
York-buildings, Dale-street, Li t, Li 
2869, Crank AXxves, Sir Joseph Whitworth, Bart., Manchester. 
glad Sueraqnare Air, &., Thomas Sturgeon, Nowlay-grove, ‘Horsforth, 


os? ‘Renova Gases from WATER Pipzs, &c 
London.—A communication from Victor Hogs Chemnitz, 
Germany. 

2879. WueEexs, William Owen Aves, ‘Alma-square, St. John’s Wood, and 
Frank Gilles, Stoke Newington, London,—18th July, 1878. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2942. Lamps, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Robert Hitchcock, Watertown, Jefferson, New York, 
U.S,—24th July, 1878, 

2972. Cooiine Arr, &c., Helen Marr Barnard, Wash , Columbia, U.S. 
a4 Sey ae ane from Thomas Cook, ” Philade elphia, Pennsylvania, 

$.—26th July, 1878. 

8002. SPINNING, Birkenhead, Massachusetts, U. aged July, 1878. 

8003. RaILRoap Ties, Gideon Wesley Cottingham, D , Grayson, 
Texas, U.S.—29th July, 1878. 

8005. Cure for Corns, &e., Levi James Dart, Albion, Mendocino, Cali- 

fornia, U.8.—29th July, 1878. 

8017. Revouivina Cannons, William Morgan-Brown, Southampton-build- 
ings, London. A communication from Benjamin Berkley Hotchkiss, 
Rue Laffitte, Paris.—30th July, 1878. 

3018. SarcHEeL Borrom Pare "pace, Charles Broughton Stilwell, Rue 
Kepler, Paris.—30th July, 1878. 


Emastd de Pass, Fleet-street, 
benbach, 





Patents on which the Stamp Duty of £50 has been Paid. 

2709. ToorHeD jWHEELS, Thomas Billington and Charles Darbyshire, 
Black burn.—31st July, 1875. 

2705. Poue Heaps and Craps for CarriaGes, George Bray, jun., Deptford, 
Kent.—30th July, 1875. 

2726. SHAPING Braves, Charles > ae and Matthew Henry Heys, Swans- 
combe, Kent.—3rd Augus 

2727. Propvcina CoLp, Rani Pie Pierre Pictet, Geneva, Switzerland.— 
August, 1875. 

— more LOADING FireE-aRMs, Godfrey Anthony Ermen, Eccles, —2nd 

ugust, 

2725. Gas, Henry Aitken, Falkirk, and William Young, Clippens, N.B.— 
3rd August, 1875. 

2739, VENTILATING BuILpinas, James Livesey, Victoria-chambers, West- 
minster.—3rd August, 1875. 

2786. FIRING TORPEDOES, Charles Ambrose McEvoy, London Ordnance 
Works, Bear-lane, Southwark, London.—7th August, 1875. 

aT, Maaxerio agen Charles Edgar Wetton, Field House, Harrow. 
hee ugust, » 

2733. PerMaNent Way, Benjamin Atkinson, Stockport.—3rd August, 


ge REVOLVING Suotrers, Henry Woodburne, Ulverston.—4th August, 


2748, Sinkrne of CyLinpers for Founpations, Alfred Munn, Glasgow.— 
4th August, 1875. 


2753. CINDER SiFTeRsS, &c., John Macdonald Moody, Gosport.—4th August, 


1875. 
2772. Liquip Meters, Ben: Barnard Mills, Southampton- 


jamin Joseph 
buildings, London.—5th August, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 

2008, Sopa and Porasu, &c., Walter Weldun, The Codars, Putney, Surrey. 
—Blet July, 1871. 

2166. PLates for Sun Pictures, George Haseltine, Southampton-build- 
ings, London.—l7th August, 1871, 

2007, Liguttne APPARATUS, Albert Mareitis Silber, Wood-street, Cheap- 
side, and Frederick White, Camberwell; London,— slat July, 1871. 

2034, Curtina Srone, &e., Arehibald Munro, Arbroath, and ‘iam Ben- 
net Adamson, ee 2nd aoa 1871. 

2000. Sucar, James 5 ~ rag -lane, John Alexander Reina New- 
lands, Knoll-road, wag on, and Benjamin Edward Reina 
Newlands, Charlton, yn segues 1871. 

2089. TELEGRAPH Posts, Samuel Sharrock, Aigburth, Liverpool.—sth 
Avgust, 1871. 


Notices of Intention to Proceed with Patents. 
1129. Desrrovina VeceTaBLe Matter, &c., Alexander Southamp- 
pag por London.—A communication from from Charles Thomas Aga- 
thon Leclercq.—21st March, 187: 
1139. Presses, Arthur Bilverthorse Hallam, Friday-street, London.—A 
woe from Jean Auguste Prosper V: 22nd March, 


1108, ‘inant, William Caldwell, Tiverton. 








1178. Locomotive Enaryes for TRaMways, John Hawthorn Kitson, Leeds, 
Yor 


rkshire. 
1180. pee: beeen &c., Henry Simon, St. Peter’s-square, Manchester. 
‘A communication from Edmund Setimtla 25th March 1878. 


tch, and John 
, Bow, tendon) ith March, 1878. 

1222. ENVELOPES, John Holmes, Man 

1282. TRANSMITTING PowER, William Mead, Laurence Pountney-hill, 
London,—28th Eg 1878, 

1238, Looms, Alfred Waddington, Bradfo' 

1242, InTeRNAL Fire Steam BOoI.ers, Fountain Livet, Weston-road, 
Ealing, Middlesex.—29¢h March, 1878. 

1262, Inpicatinc Reautator Cocks, Aifred Adams, Narborough, and 
Thomas Col Leicestershire. 


tman, 
1253, MeTaLiic BRUSHES, George a i Boi Robert Ashworth, and 
Elijah Ashworth, Manchester. 


1 Purirication of Gas, Alexander: tey Ker, Birmin 
1272. RevoLvixc FrrE-ARMS, be Me ville Clark, C cery-lane, 
London. — A communication from Oesterreichische Waffenfabriks- 


—80th March, 1878. 
yy Sprines for GLoves and other Purposss, William Bown, Birming- 


1278, SreaM Enorne Inpicators, John William Kenyon, Manchester. 

1285. Imrration LEATHER, Benno Beer, Berlin. 

1289, Curtatns, Theodore Simis, Hamburg. —Ist April, 1878. 

1300. Steerinc Sarps, Samuel Wilkinson Snowden, Waverley-terrace, 
Kenilworth, Rathgar, Dublin.—2nd April, 1878. 

1332. Bours, Benjamin Ramsden, Leeds. 

a paraene Haatine Apparatus, William Henry Byram, Bradford, 

or! 

1348. Macutnery for Carpine, &c., Samuel Gauntlett and Charles Gaunt- 
lett, Trowbridge, Wilts.—4th Aprils a 

1896. Merau Packine Rinos, Frank W: irth, Frankfort-on-the-Maine, Ger- 
many.—A communication from Theodor Remus,—Sth A ril, 1878. 

1410. Storrers for Botrtzs, W. Robert Lake, Sou’ ipton-build- 
ings, London.—A communication from Franz Koeller.—9th April, 


1 
1487. haseiiioe Marcu or Iantrer, William Robert Lake, Southampton- 
buildings, London.—A coramunication from William Washington 
Batchelder.--10th April, 1878. 
ae ag CARRIAGE and other Racks, Edward Casper, Moorgate- 
on, 
148 FIRE-GRATES, George William Herbert, Birmingham.—1lth April, 


1499. p RTT Persons in Water, Frederick George Charles Weir, 
Clifton.—15th April, 1878. 

1511. Rotary Pumps, Edward Waldron, Gaywood-street, London-road, 
Surrey.—16th April, 1878. 

1532, GLOVEs, Thomas Forster, Streatham, Surrey. 

1541, Cnarrs, &c., William Robert Lake, South ton-buildi 
a ree communication from William’ Gardner and Oliver he 

ner. 

1558. Aprtyine Steam to the Steerine of Surps, William Clarke, Gates- 
head-upon-Tyne.—17th April, 1878. 

me ar Ta Ashworth and Elijah Ashworth, Manchester. —18th 

[pri 

1611. TRANSPORTING Grain, &c., Louis Charles Renard and Charles Marin 
de la Haye, Paris.—20th April, 1878. 

1664, Sotrraires, &c., Walter Henry Collins, Great King-street, Birming- 
ham.—26th April, 1878. 

1718. RatLway Provision CARRIAGES, William d’Alton Mann, Langham 
Hotel, Regent-street, London. aes April, 1878. 

o onmrmee Gass, James Budd , Rawlings-street, London. —lst May, 





1958. Fiurerina Apparatus, Henry Edward Newton, Chancery-lane, 
rs —A communication from Albert LouisGeorge Dehne.—15th May, 

1962. ATracHine Currs to SLEEVEs of Surrts, Joseph James Macky, Milk- 
street, London. 

1972. Furs, John Coley Bramfield and Frederick Lackersteen, Poultry- 
chambers, London,—16th May, 1878. 

1990. MiLLstones for GRINDING Grain, Jules Aubin, Rue de Rivoli, Paris. 
—l7th May, 1878. 

2090. Gas and WaTER METER, William Robert Lake, Southampton-build- 

ings, London.—A communication ‘rom Emil Haas.—24¢h May, 1878. 

2090° Mane Pumps, William Allan,®Kilburnie, N.B.—A communication 
from William Paris Barclay. 

2244. ORNAMENTAL Strips, &c., for Dravcut Stops, Alfred Golding, 

Globe-road, Mile End, London. —5th June, 1878. 

2327. SEWING ’BRarD, Peter Jensen, Chancery-lane, London.—A communi- 
cation from William ecg we Doubleday.—llth June, 1878. 

2416. ApprTions to Buckets, William Haden Richardson, Glasgow 

and William Wheeler, Middlesbrough 18th June, 1878. 
bps thee 7 na of Sopa, Hermann Unger, Leipsic, Saxony.—19th 
une, 1 

Poa et sok Lpnetsier Deakin and George Henry Deakin, Liverpool. 
—24th June, 1 

2578. Carns for Ghkbiina Woot, Jean Nicolas Yonck, Verviers, Belgium. 
—27th June, 1878. 

2631. Piament CompounD, Oliver Sarony, Scarborough, and John Robert 
Johnson, Red Lion-square, London.—1st July, 1878. 

2666. Carpine Lenerus of EMBROIDERY, James William Mason, Bread- 
street, London,-~-3rd July, 1878. 

2690. COATING or COVERING Iron, John Frederick Crease, Eastney Bar- 
racks, Hants.—5th July, 1978. 

2708. Sprine Action for ARTIFICIAL TeeTH, Alfred Ellis Harris, Mile End- 
road, London. 

2720, Rai.way Switcues, William Robert Lake, Southampton-buildings, 
London.—A communication from Joseph Stokes Williams.—6th July, 


1878. 

2724. Sarety Apparatus for Mine Cages, &c., John McKeliar Main, 
Cumberland.—sth July, 1878. 

2750. Barres, William Robert Lake, Southampton-buildings, London.— 
A communication from Alphonso W. Blye.—9th July, 1878. 

2780. Repucine Fiuip Pressure, Thomas Melling, Grassendale Park, 
Aigburth, Lancashire.—11th July, 1878. 

2809. hunger Woven Fasrics, Robert Orchar and James Graham, 


ee 
2815. Harvesting Macuines, William McIntyre Cranston and Thomas 
» Worship-street, Finsbury, London.— 13th July, 1878. 
2835, BESSEMER Converters, Sidney Gilchrist Thomus, Queen’s-road 
Villas, Queen’s-road, Battersea.—16th July, 1878. 
2863. SAFETY HypRaviic Lirts, Cyrus Baldwin, Strand, London. 
2864. Curtina, &c,, MouLpines for FRAMEs, William Gentles, Glasgow.— 
A communication from Emil Sittman.—18th July, 1878. 
— of the ScaLe of Music on MusicaL InsTRUMENTS 
= . tome, Keysboarps, Edward Kimball Milliken, Portland, U.S.—22nd 
uly, 


$002. Nn na John Birkenhead, Massachusetts, U.S. 
3003. RAILROAD Tixs, Gideon Wesley Cottingham, Denison, Grayson, 


8. 
we Cure for Cancers, &c,, Levi James Dart, Albion, U.S.—29th July, 





All ha’ in opposing any one of such applications 
should leave parti a2 vies of their objections to such application 
rang the office of the Commissioners of Patents within twenty-one days after 





List of apenas doing the week ending 


4016, 84.; 4468, 6d.; 4496, 2d.; 4516, 6d.; psy 1s.; 4624, 84.; 4626, 6d.5 
4634, 6d.; 4637, 6d.; 4648, 6d.; 4647, 6d.; 4657, 6d.; 4653, 8d.; 4674, 10d.; 
4675, Gd.; 4676, 8d.; 4695, 8d.; 4698, 6d.; 4710, 6d.: 4725, 6d.; 4726, 6d. 
4727, 6d.; 4784, 6d.; 4746, 6d.; 4752, 4d.: b 4757, 6d.: 4759, 8d.; 

6d.; 4763, 8d.; 4764, 6d.: 4766, 4d.; : 4778, 6d.; 4774, 6d.: 
4775, 6d.; 4776, 4d.: 4777, 6d.; 4782, 6d.; 4784, 6d.; 4790, 6d; 4791, Sd.; 
4800, 6d.; 4804, 6d.: 4807, 6d.: 4810, 6d. ; 4812, 6d.; 4813, 6d.; 
4814, 6d.; 4816, 4d.: 4819, 6d.: 4820, 6d.: d.; 4822, 4d.; 4825, 6d.; 
6d.; 4829, 6d.; 4830, 6d.; 4833, $ 4837, 8d.; 4839, 6d.; 

6d 6d.; 4845, 6d.: 4847, 6d.: 4850, oa’; 4852, 4d.; 4854, 6d,; 
4856, 6d.; 4857, Oa 4858, 6d.; 4862, 6d.; 4863, 4864, 8d.; 4866, 6d.; 


6d.; 
4866, 10d.; 4867, 4868,.6d.; 4872, 6d.; 487, 6d.; 4876, 6d.; 4877, 6d.; 
4879, 6d.; 4881,’ 6d.; 4882, 6d.; 4884, 6d.; 4885, 6d.: 4891, 6d.: 4897, 6d.; 
4898, 6d.; 4902, 6d.; 4904, 6d.; 4905, 6d.; 4906, 6d.: 4909, 6d.: 4911, 6d.: 
4912, 6d.; 4913, 6d.; 4914 6d.; 4920, 8a; 4927, 60.; 4930, 6d.; 4939, 6d.; 


4942, 6d.; 4946, 6d.; 1, 6d.; 2, 6d.; 3, 6d 
13, 6d.; 14, 6d.; 15, 6d.; 16, 2d.; 17, 6d.; ‘is, 2d. 
22, Gd.; 23, 6d.} 24, 6d., 25, 6d.; 26, 2d.: 28, 2d.; 29, Id 
35, 6d.; 36, 4d.; 39, 8d.; 41, 6d.; a 6d.; 43, 2d.; 44, 2d. 
50, 2d.; 51, 2d.; 56, 2d. 58, 2d.; 62, 2d.: 63, 2d.; 65, 6d.; 66, , 2d. 

69, 8d.; 70, 2d.; 72, i 74) Od. 4 2d? 76° 2d.: 77, 44.3 79, 2d.; 82, 24.4 





84, 2d.; 85, 6d.; sg 6d,; 93, 2d ;'105, 6d.; 110, 4d.; 112, 6d.; 138, 6a 
165, 6d.; 212, 6d.; 275, 10d.; 570, 6d.; 592, 6d.; 768, 6d.; 860, Gd.; 1062, 
6.3 oa, fs ; 1475, 6d. ; 1040, 44.; 1641, 6d.; 1662, 8d.; 1704, 1s.: 1897, 
*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of gn agen Sums exceeding 1s. re ty 
remitted by aes pevetie at the Post-office, 5 — 
Holborn, to Mr. H. Reader Lack her Majesty’s Patent-office, So 


cnguenealidings Chancery-lane, By 

















to improvements on 


motion by means of a pinion to the wringing rollers. 
both the dasher and the 

of the machine. A cap is 
Churns are made with a vertical dasher, and have a 
the tub with an inclined 


7. Pours J. H. Beckwith.—Dated 6th December, 
In order to avoid the blows to which valves are subject when pumps are 


led, and contains a flexible 
on one side of which communicates with the pump 
space on the other side communicates with 
an Opening in the chamber. 
4623. Fuusnixe Meratiic Hinces, J. Underhill.—Dated 6th December, 


the two flaps and the knuckles of the 
of a flat steel bar, wider than the hinge 

groove to receive the knuckles. Teeth 
are cut across bar deep enough to reach below the bottom of the 


procating 
placed on a bed-plate 
ion. 
4684. Exrractine Paosrnorvs From Iron, Steet, &c., H. Schulze-Berge 
.—Dated 10th December, 1877. 
regular introduction of fluid haloid 
salts of the alkaline earthy metals, in « state of fine subdivision into = 


fiuid irons, and the intimate and continuous mixing of this latter 
operation being conducted so that all 


‘worked quickly, a closed 
chamber is 


at the same time is f 


given to the bar, the 
dressed 


oes. PorTABLe oR TaBLE Fountains, H. Badcock.—Dated 10th December, 
1877. 6d. 


The pedestal consists of a closed chamber containing tartaric acid and 
bicarbonate of soda, which, by their chemical 
into an inner chamber filled with water, upon 
it exercises sufficient pressure to cause a jet of water to pass 
ibe dipping the chamber and open outside to the air. 
Ch. Sum For Boots anp Sons, J. Keighley.—Dated 11th December, 


A light wooden sole is divided across the bend of the foot ina 

uarter of an inch in width is ved 

d about three-quarters of 

A piece of india-rubber of such a 

of the wood cut away is then cemented 
a fiexible and waterproof joint. 

4702. Bicycies, R. Ha’ 

Ina“ ” head 


width half through from the 


rrington.—Dated 11th December, 1877. 6d. 
the set pin which bears 
by a plain cylindrical piece ho! 


is a: with a — 
upper —- ece, 
head self. justing’ Phe 
consist of as by #4 
kept pieces, thus forming a frame w! 
revolves with the rollers and in which the rollers revolve. 
4705. Macuinery ror Compine Woot, 
Wright.—Dated 11th December, 1877. 6d. 
This relates to aes on Ss mg No. a — 15th May, 1877, 
e falling pressing metal 
teeth or , such blades 
the circle or feed head of the inner 


, &., R. Beecroft and F. H. 


733. Umprewias, J. 8. Mignot.—Dated 13th December, 1877. 
In order to make the stretchers radiate from a 
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4d. 
For the outer line or lines of each strip, fillet, or sheet of cards, hardened 
and tempered steel teeth are used, the inner or main ion of the cards 
com: Sant a aa ae Se cards of svuft 


4793. eet C. W. Siemens.—Dated 17th December, 1877.—{ Not 


plates of armour are built up so as to form a series of triangular 
cells of sufficient size to admit workmen for repairs. These cells may be 
filled with cork to insure buoyancy should the walls be penetrated. 

4795. Batancep, SAFETY, AND OTHER VALVES, M.J. Roberts.—Dated 17th 


ber, 1877. 6d. 
This consists in connecting the seats of two valves together by a con- 
nection of the same (or as so as possible), and of same 
rate of expansibility the action of heat as that which connects the 


5 
F 


two valves together, and also in placing connections of the seats and 
of the valves near to each other, and consequently any change of tempera- 
ture that takes place affects both sets of connections equally, an equal 
expansion in length ensues, and as the valves and their seats thus move 
together, a perfect fit between them exists at all temperatures. 
4796. Pentacraruic Evaravinc Macuines, J. Bryce. — Dated 17th 
December, 1877.—{ Not proceeded with.) 2d. 
je Ee a ante ae ae atin Pret, perpen Mane 
roughened pentagraphic machine, several repeats of the 
on at the same time. ee ei aainne 
~~ paaemaaiae corned and small steel milling wheels are sub- 


ony pe Hinaes, S. Hill and G. EB. Williams.—Dated 17th December, 


The are provided with a spring driver capable of lateral and 
longitudinal movements, and provided with bearings for exerting an 
ual pressure uj manana ant 6 SS re Se 
for im y closing the door after it has n opened and 
upon its being released, and formed in one or more parts. 
4798. Boxes ron Matcues, Topacco, &c., W. L. Hubbell and F. Ochs.— 
Dated 17th December, 1877. 6d. 
The box is made in the form of a bottle, the base of which is made 
hile to tetpetince or witha Sdeas oF tebnnee 
4799. Apparatus ror SyncnRonisine CLocks, J. Brockie.—Dated 17th 
December, 1877. 6d. 

The minute hand is fitted with two pins on its inner face, with which 
an S-shaped bar engages every hour so as to place the hand ¢: at the 
hour revolution, should the clock or Te The bar is fitted 
toas le acted upon by a magnet w! causes it to make a quarter 
revolution at the soneedl time. 

1. ReGvLATING AND Cueckine Fares, L. Butler.—Dated 17th December, 
1877.—(Not with.) 2d. 

A box attached to a strap is locked round the waist of the conductor of 
the vehicle each as enters receives a numbered ticket, 





t 
nuthber of which should be the one immediately preceding that which 
the conductor has next to present to a passenger. 
Meratiic ELEMENT FoR GALVANIC ‘BATTERIES, M. F. Roberts.— 
Dated 17th December, 1877.—{ Not proceeded with.) 2d. 

This consists of an alloy formed by running together by means of heat 
equal quantities of zinc and mercury, and then introdu the alloy into 
eae ee it parts zinc to 
one fo 
4805. Covup.inos ror Pipes or Hose, J. Gresham.--Dated 18th December, 


1877. 6d. 
This consists of a tube with a V or bevel flange round it, forming the 
“he” , and a tube forming a socket to receive the “‘ he” part; and 


upon socket pt there are two levers jointed, one end of each lever 
having a bevel ik upon it to catch upon the bevel cong? upon the 
“he” part (or these hooks may be reversed), the other end of each lever 
having a spring acting = it to the bevel hook end of the lever 

ween two parts of the coupling there is a 
washer of india-rubber or other elastic material. Modifications are 


4806. Setr-acrinc Stream Lvupricators, W. N. Baines.—Dated 18th 
1877.—(A communication.) 6d. 

The bod fot the lubricator is constructed in the form of an oblong 

hollow cylinder, standing upright on a shank terminating either ina 


screw or for the of fixing it to the steam pipe or valve 
treet ba be Mwicanad e shank has two holes upwards, and is 
fitted with a stop cock, the plug of which has also oles or 


it with those in the shank, one passage 
ly into a stand pipe within the cylinder,fthrough which stand pi 
the lubricant is emitted : while the second passage leads the steam for 
condensation into a hole up the side of the cylinder, either 
inside or outside, to a pipe ed over and outside the top of the 
‘ylinder, and di ding on the other side, passes into the cylinder 
nearly to its bottom, there discharges the condensed steam under 
the lubricant, and Jas the latter floats upon the former, it is gradually 
emitted down the internal stand pipe as the condensed water accumulates 
in the body of the cylinder. 
This comsiste ta adupets ee boiling oe pi 
pting aj e “mene pe 
having its discharge from —_es er point than ordinary 
fe ees: Ne ed wi 3 ay 
tho stesinay and eodingts Sect teins hok, F gna ot 
preven it ¢ ~ 9 scra 
worked as required from the outside of the co . The said pipe 1s 
a See syphon or otherwise, so as not to interfere with any 





another tube, or com: caused to flow 

into the tube at the bend the tube, so that the com- 
yg pee the » 

a direction at or nearly so,§to their upward e 

preventing, striking the bend of the and abrasing it 


by thelr eutting . 
4815. Pocxer Lamp axp Matcn Case, G. W. Thomas.—Dated 18th 
» 1877.—{Not proceeded with.) 2d. 


metal ivGaesesae uneq 
A case is di oto hecsatioalio ehoeed ual 
to, So ae one of which is closed with the 
a wick from end. 
With epartt or unkeoral off for the supply of the wick The smaller com- 
partment contains§the matches. 
4817. Suurries, J. Leadbeater.—Dated 18th December, 1877.—(Not pro- 


ceeded with.) 2d. 
This relates to those shuttles which are used in broad looms, such 
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. seany al J. Chisholm.—Dated 19th December, 1877.—(Not pro- 


The backing-off chain, which has been made slack by 
faller wire until it is near the spindle point, is taken w 
before the backing-off commences. T: 
- Ty incline as the carriage 

the out stretch. On 


oe 


on the framing near 


lepresses 

turning the snail plate 

4838. Gotr Batis, W. Currie. 
This consists in 


to which the chain is attached, thereby 


—Dated 20th December, 1877. 4d. 
such balls from india-rubber, combined with 
ground leather, or vegetable fibres blen: 


cevering the same with rubber. 
4842. Prevention or Waste 1x Dovsiina, FinisHinc, AND SINGLING 
Yarns anD THREADS, J. and R. Weir.—Dated 20th December, 1877.— 


Two rollers are fitted to a bracket, one of them be’ 
ratchet teeth at one end. Parallel to the axis of this 
ged at one end to the frami 

Tf hae 
er o! es, ani 6 yarns are 
separate guide; and are thence conducted each 
nder, and then round the 


of ‘such substances, and 


whilst the other end is 


paral , 
toothed cylinder to the winding 
y free ends of the bars clear of the ratchet 
roller, but when a yarn breaks, the bar under which it 
the teeth and stops the rotation of the bobbin, wh: 
being wound, and waste of thread or yarn is thus prevented. 


: ‘ , W. 8. Harris.—Dated 20th December, 1877.— 
The mouth of the bag is folded over laterally for two or three folds, and 


The mouth is then unfolded and a 
hole fastened in the 


4843. Bacs or ENVELOPES. 


two or three holes punched therein 


ci le 

thickness of the folds. id a metallic fastener 

with a rounded bet ate through the 

4846. Macuine ror Puncuine, SHEARING, AND STAMPING META 
20th ~—(A communication.) 

of a heavily-weighted pendulum 


A. M. Clark.—Dated 
mainly in the ae Py 

mo’ of a 

mosee Tp] eftective actly 

is secured by the expenditure of a small amount of 

4848. Steam Enaines anp Borers, H. 

—{Not proceeded with.) 2d. 


her large 
A valve is provided on the valve chest of the 
a valve on each end of the cylinder is 
aon oe ee 


machine, whereby a 
Widmark.—Dated 20th 


have fallen eo low that 


piston the pressure would be less than the 


4851. Inpex Counter, W. S. Hall and C. D, West.—Dated 20th December, 
1877.—(Not a with.) 2d. 

A graduated is furnished with a hand, to which motion is given hy 
@ worm wheel and worm. This hand 
quantity of wool has passed 
is shown the proper moment for cutting off. 
ae. RalLway a? f 8. Willams.—Dated 20th December, 1877.— 

‘ - 


-) 2d, 
y in the combination with the levers or other 
, of bolts, bars, rods, pla’ similar 

operating in such a manner as to prevent any 

improper or incorrect movement or adjustment of the levers or other 

moving parts of the signal or switch apparatus. 

a: Fasteners, 7. Parkes.—Dated 21st December, 1877.— 
wr 


dle end of the arm or bar of an 


machine, and the person 


devices, arranged an 


{ook bolt is provided at rego 
oc! , ON at the 

the top of the box and is then connected 
the box is open, and the sliding piece 
unless held up by the person holding the knob or 


to the knob or handle, 
4859. Looms, R. Hardman.—Dated 21st December, 1877.—(Not proceeded 
stop rod a lever arm, which 

hen the reaches the position 

of the shuttle is to be effected. 
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sufficient quantity of ¢ dissolved in water. The whole is 
Fiizd tela with te sai ‘of amorphus phosphorus and powdered 
of potash intoa pasty. mass, . - ; is 4H 
Manuracrore Or CuEtst, J. Smith.—Dated 22nd Déteniber, 1877. 
Bare FESS ces contsitnanl iocaion, "ene whey ba taeea’a ofl op 
cen 
Tas contstiesah terenser she ieacetna aertecghabn donkta tir eee. 
The spiral cutter used wipro Bee ors fabrics is replaced a 
roller in ‘bearings Wistlos biel ine oreaghe in 
fxct with the fabric, a0 as to produce the design by Fusing & Dap 
4875. Direct-actrna Vacuum CaamBer Steam Lier and Force Pomps, 


aan M. Thomson:—Dated 22nd : 1877. {A communication.)— 


ranged round a” 


. : the: ‘ or 

each connected at the lo discharge 
valves over them sreaily dtrided round the.lower.part qpainaide 
oe, Map re close on the vacuum led ormed in 

the cylinder, water through them | discharge 
pipe at the top in the central. or chard th Chom the cylinders. . 
4880. Manvracrure or Sopa AND Porras. By THR LEBLANC Process, W. 
Weldon.—Dated 24th pecgpier ST 44 ene gee 4d.. Be 

I e quan erro-¢: 
eat ctiiguo too panfs oeoiom tthe Sack fe danke tae 
li peng ae in the 


y ull cast. in. one,. with: the wacoum. vessels 


adding to the charge 

: the hag is near'y finished, a 
additional quantity of sulphate of soda, which, upon being inti- 

mately mixed therewith, destroys by oxidation the cyanide of sodium 

the black ash contains. 

4883. Looms, C. Crossley.—Dated 24th December, 1877.—(Not proceeded 


with.) 2d. ; 
‘king in suitable Poets 


This salen to an improved rubbing i aepamer 
steel blade mounted upon a cast iron feather wor! ; 

and in such a posi the front 
‘woven and on its passage to the beam. 
ment is communicated by means of a lever 0) 
the bottom shaft of the loom or by other suital 
4886. Axes anD Frame Pyi_usys ror Winpow Sasues, d&c.,.D. White- 

house.-Dated 24th December, 1877. 2d. 

Both cheeks of the axle y are qromed. ont of oun, Bese sf motel. 
The holes for the axle are formed in the —< vend vg is bent 
back to the ch 
out of the same piece of metal with 
plate, the metal erming. exch check being bent flat against the 

e front plate, to give 
back at right angles 


F 


necessary overlap, and the remainder is 
to the front plate. ; 
4888. Accromeratina CuemicaL Supstances, 8. Pitt. — Dated 
December, 1877.—(A communication.)—{ Not with.) 2d. 
salammoniac 


The of coming from gasworks, or other sources, are 
pulv and moistened with water, ae oy! thus obtained being com- 
on a mould, and on being deprived of its water, becomes as hard 


as the sublimed crystals. 
4802. Arro-sreamM Generators, W.R. Lake.—Dated 24th December, 1877. 
—(A communication. ies greseete’ with.) 4d. ‘ 
In order to thoroughly ut’ their heat, the gaseous or vaporous 
currents are caused to pursue«a winding circuitous route through the 
body of the water in the generator before 


from the surface 
thereof. ese are heated to a very hig! in a furnace 
lined with fire-clay, before they are delivered into the generator. A 
rous circulation of the water in the generator is caused during the 
infection of the heated currents, in order to more effectually bring the 
latter in contact with the water. 

4893. DyNnAMO-ELEcTRIC AND MaGNeTo-ELEcTRIC Macuines, A. M. Clark. 

- -Dated 24th Decéinber, 1877. 4d. 

This consists in arly dynamo or magneto-electric machine, whereby 
currents, ‘naturally invariable in direction, aré reproduced, thereby 
dispensing entirely with any means for rendering them uniform in 
direction. 


4894. Rotary Pump, A. M. Clark.—Dated 24th December, 1877.—(A com- 
munication. )—{ Not “) with.) 2d. ‘ 

This consists of a single ved cylinder, having the corners of its 

ves rounded off, in combination with packing strips attached to the 

se of pump case, and with the vane drum, in the combination of a 
water-tight wheel c1s9 and bearings with the pump case for enclosing the 

ar wheels and the journals water-tight, and in the bushings and bear- 
, ae having a passage between their walls connected with a hole through 
the upper side of the bearings and a hole through the lower side of the 
bushings for oiling the journals when under a water pressure. 

4896. Furnace ror Heatine Arr, &c., W. F. Nast.—Dated 26th December, 
1877.—(Not proceeded with.) 2d. 

Four grates are in the lower part of a brick structure and 
above these isa s within the walls divided into four compartments 
by vertical partitions. A flue from each fire-place opens into one of the 
com ents, each of which are divided into layers or storeys commu- 
nicating with each other at alternate ends, so as to give the products of 
combustion a tig-nag course. Air is forced by a fan into the top series 
of storeys and travels downwards in the opposite direction to the smoke 
and flames until it reaches. the bottom storey, where it issues through a 
pipe or channel. 

4899. Apission AnD Exuavst Vatve, J. Hall.—Dated 27th December, 
1877.—(Not proceeded with.) 2d. 

A conical Few babe with an admission and an exhaust port is caused 
to revolve continuously within a corresponding recess into which the 
ports of the cylinder open. 

4900. Spixnina, J. W. Wattles. —Dated 27th December, 1877.—(Not pro- 
ceeded with.) 2d. 


This relates to improvements of rings of ring spinning frames, and con- 
sists in the combination of «a single race ring having a short excentric 
shank with a ring receiver rebated to reecive the shank, and provided 
with a cross ent and’ an excentric shank to enter the ring and be 
secured by ascrew. ‘ 

4901. Draven RecuLators ror SreaM Borers, H. J. Haddan.— Dated 
27th December, 1877.—(A communication.) 6d. 

A cylindrical casing is sécured to the and contains a coil of pipin: 
which forms 4féxtble oseillating vonduit joints this piping 1s conhested 
with the boiler and with a curved pipe passing to the bottom of an air 
chamber. Fluid is forced froni' the ler into the coil, and through the 
curved pip into the air Chathber, compressing the air therein ; as the 
pressure decreases the fluid is forced back into the boiler by the expan- 
sive force of the air. The regulator is thus worked by means of a lever 
-or other equivalent attached to it. j 
4907. Treatino THE ReFusE or SEeatsKins, F. G. Morton.—Dated 27th 

December, 1877.—( Not proceeded with.) 2d. 
The waste cuttings or fleshings are cleaned and redticed to a pulp in'a 





rag engine, and after draining off the water the pulp is formed into 
continuous lengths, which may be used as driving bands, card backs, 


floorcloths, or millboards, or the pulp may be moulded to make boot 
heels or other useful articles. 
4908. Provens, S. Corbett.—Dated 27th December, 1877. 8d. s 
The ht iron coulter is abolished and the share is cast with a 
vertical as well as the ordinary longitudinal one, so that it cuts 
both vertically and horizontally. The vertical cutter projects above the 
land, and by deflecting the rubbish prevents it collecting on the coulter. 
The frame is fitted to the beam by means of a frame an excentric, 





which turns in a longitudinal slot in the frame, and by its position causes 
the plough to have moré or less inclination. Small pl breasts are 

ployed, ving forks are fixed to the beams of ‘across 
the tails of the ploughs.. The furrow wheel of multiple is 


attached to the off beam by a transverse bar, to which the wheel is fixed 
by means of a box with set screws, so as to allow the wheel to be - 
lated wider or r; a small stud is formed on the near beam, fs 
hole punched in arm of the wheel to connect the arm to a lever. 
By moving the arm the depth of furrow is regulated, and the same lever 
ts the plo out of the ground at the end of the furrow. The fi 
end of multiple ploughs is arranged by forming boxes on the fore end of 
the beams, and passing a transverse bar through them, the wheel being 
fixed on each end of the bar outside the beam, and between the ms 
is fixed a copsil to attach the horse to, and made to slide along the trans- 
verse bar between the beams, so that the qplough can be worked by a 
© fore end of single wheel 
the main beam, and has two straps at its 
its to the beam. Sideways through the beam 
is a box to receive a transverse bar to secure the wheels on each side of 
the beam, and to the fore end is fixed the copsil which ites the 
width for one or more horses. The 
double or triple ploughs is made so as to allow the 
wider or a wider or narrower furrow. F 
the fore end of the left-hand beam, 
it, and fix the copsil in 
required width by a set screw. The other end of 
to the right-hand beam. 


S&S  1877,—{ Not ¢ 


branches fitted with dis. | 


aa Saas a RTT 


A 
like a Bath c in which the patient may be taken for an 
‘the "bedstead te ; for. ventllation’ pubpanae: 
fitted with a table drawers, rests, or cradle to 


« December, 1877. eet sie 4s 
— pts yp A one for dogs and On tee ee 
mad ? -chopped meat, y boiled 
or raw ginger or carra seeds, mt eee with 
without meal or other ally utritions seed. 2 cs 
Cement Kitns ee R. A, Gidbons.—Dated 29th December, 





E 


is pumped, and the hot gases from the kiln are 
: ah one or other of the chambers, first drying the slurry 
dry the first is 


a 


‘}-in one, and then passing to the other whilst the slurry in 


d and the ch recharged. 
4028. Apparatus ror CONDENSING, WASHING, AND Puriryina Gas, 
&e., F. N. Kirkham, D. 8: Chandler, sen., and S. Chandler, jun, 
Dated 29th December, 1877. ‘ 
This relates to improvements on patent No. 1814, dated 10th May, 1877, 
send consists of mounting a number of clusters of annular plates upon the 
same shaft, each cluster di ‘into water or other suitable liquid con- 
stained in a vessel divided into a series of chambers, in each of which 
revolves one of the clusters of plates, These chambers communicate with 
each other at the centre, and the gas enters at one end of the vessel and 
from one chamber to another until it reaches the other end, where 
escapes through an outlet. , 
4029. Passencer anv Fare IxpicaTina Apparatus, H and G. Benttall. 
—Dated 29th December, 1877.—( Not with) 2d. 
A turnstile is fitted with a wi hay projections and inclined 
an ore = bower with the ta dupreneet , | 
a ng stop which can y means 

locks bearing the amount of the fare, which. have to be placed in a 
suitable recess by the conductor, and which, us the turnstile revolves, is 
pushed into a receiver. . 

4931. Apparatus ror Arrixina PostaGE Stamps, P. Jensen.—Dated 29th 
December, 1877.—{ A communication.)\—(Not eded with.) 2d. 

* The lower part of the Fe sen its of a hollow column containing 
an interior space of the of the stamps to be affixed, the gummed side 
of the stamp being placed downwards. The bottom of the chamber is 
formed by a thin having a narrow slit through the whole width at 
the left side. Above the stamps there is a piston working in the 
chamber, and capable of being on to the stamps, a 
raising it again w 
cham 





il 


nm the pressure of the hand thereon is released. The 
a door on one side for inserting the stamps. The piston 

has a projecting rib on the under side opposite the slit in the bottom 

of the chamber. At the right-hand of the bottom is fixed a narrow 

piece of sponge or pad. 

4933. Fire nana 4 &c., M. Wilson.—Dated 29th December, 1877.—(Not 


This consists of a drum or barrel in which is a mainspring. On the 

riphery of the drum:are teeth, and the drum is fixed in a box or outer 
sey on the inner side of which are fixed metal plates Soe eee 
the ends, The points of these plates work against the on the 
peri) ofthe drum, The is set. in. motion by means of a catch 
working in the teeth of a ratchet wheel attached to the axis of the drums, 
so tl as soon as the catch is released the drum revolves at a t 
velocity, and the teeth on its periphery striking against-the ends of the 
plates causes an alarm to be given resembling the noise of a rattle. 
4936. Baance Pumps, B. Bourne.—Daied 31st December, 1877.—(Not pro- 

ceeded with.) 2d. 

The lower valve and the bucket and clack are of the ordinary kind, 
having a stuffing-box or cover immediately above them; the water is 
diverted from the straight column by a branch pipe in a right line 
with the lower pipe, having at its top or upper end a second valve. This 
branch pipe then takes into a pipe which continues the. main column 
which has been broken, and it is open at its lower end, and the water is 
supported on the plunger working within it. 

4937. Gas Moror Enaines, H. Simon.—Dated 31st December, 1877.—(A 
communication. )\—(Not proceeded with.) 2d. 

A cylinder, open at ends, contains two pistons, the rods of which 
extend in opposite directions, and have eads working in guides 
and connecteci to the ends of sway beams carried by the framing, the 
other ends of which beams are connected by rods to opposite pen i on 
the engine shaft. The pistons are so arranged that at the end of their 
i kes they meet at the middle of the cylinder, which has at this 
point ports governed by a rotary slide, having suitable passages and 
connections to a gas and air supply, whereby a combustible charge of gas 
and air is first admitted between the tons, then ignited by a gas 
flame, and after the combustion has taken place the gaseous products 
are allowed to escape. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


I HAVE been informed that a syndicate of capitalists had been 
formed in London to buy up the stocks of pigs now in makers’ 
hands in Middlesbrough, and to acquire, at the same time, some 
25,000 tons of Staffordshire pigiron. If such an association has 
been established it is easy to understand that the prices of raw 
and finished iron must strengthen, and that an impetus will be 
given to buying which will have a stimulating influence upon 
consumption. far as any facts corroborative of the announce- 
ment are traceable, I am in a position to state that an agent from 
another district has, in the past few days, opened negotiations 
with the pig iron firm who are now producing the greatest quan- 
tity of any blast furnace concern ‘in’ South fforshire, for the 
purchase of 4000 tons of pigs. The maker ultimately consented 
to sell him 2000 tons, and the offer is to remain open till Satur- 
day this week, Meanwhile the market is nota little excited x4 
the report. To-day in Birmingham there were few pigs whic 
were not stronger than a week ago; and the firms who had with- 
stood the earlier tendency to ease were more than previous! 
confirmed in their resoluteness. Derbyshire makers who h 
before asked 52s. per ton, would not look at any offer under that 
figure ; and other irons smelted in the same district were diffi- 
cult. to get at the 50s. which would last week» have been taken. 
So Yorkshire brands likewise which have got into much favour 
here were stiffer; while native irons, both excellent and 
inferior in quality, were stronger than at quarter day. All- 
mine was quoted by leading makers at £4, and though 2s. 6d. and 
in some cases 5s. less had been taken, it was difficult to-day for 
some buyers to get transactions booked without an advance upon 
the lower figures. Qualities for which £3 10s. had in the past 
few weeks been asked, were not to be had in much bulk at that 
ee! and quotations which had been £3 5s. for all-mine, and 

5s. part mine, both easy, had to-day lost all flexibility, and 
the prices would be accepted only for small lots and for prompt 
delivery. Though more business was done in ig iron to-day 
than for three weeks, the market, in the action buyers and 
sellers alike, was distinguished by caution, and the business done 
was not great. Finished iron was in a little more demand both 
in Birmingham and also in Wolverhampton. Consumers of 
small individual lots evince a disposition to purchase more than 
will suffice to meet immediate requirements ; most of the varied 
sorts of finished iron rolled in this district are in slightly improved 
demand, The leading mails of the week have more valuable 
than they were by last previous delivery. New Zealand, the 
West Indies, and the chief South American markets are in this 
—_—— Quotations remain in leading instances at £8 10s. for 
marked bars; £7 10s. to £7 for good medium bars; £6 15s. to 
£6 10s. for inferior bars, and £6 5s. to £6 for cinder bars. Sheets 
were still quoted £8 10s, for excellent singles, and some makers 
of this sort of iron were here and there securing rates which were 
last week refused by consumers. Excellent boiler plates are in 
good demand at certain prominent works, where the quotations 
ket : — To. oo Be on a le, but 
a ices depressed the competition of Middlesborough. 
At of the South Staffordshire Mines Drainage Com- 





a 
missioners, held in Wolverhampton on W. > & 
Sin ee ta. 


drainage rate for the half year, ending June 


ae as : anal 3 aaa, 7 
rests on carriage springs axles, pret ae ant 


in | 
orner Foop ror Dods, &c., P. W. Barr.—Dated | 










merchants are more dispose to consign va 0g Rn ebay 
the Black Sea, and the than recently. Cyprus 

it has passed into the occupa: of 
seth the im aaah will be ver striking. Nevertheless, 
one firm of Wolverhampton merchants has made arrange- 


ments for a _ personal ge Paes pein and 
hardware likely to be in demand are being got together. 

The Nailmasters’ Association have called a meeting with a view 
to seeing w something cannot be done to put an end to the 
strike in the trade. Meanwhile, in the Sedgley district the dis- 
pute threatens to extend ; the horse nailmakers, a distinct branch 
of workmen, and the only one that has continued at work, have 
now de: led a large increase in wages. Up to the present 
merchants report that they have experienced no difficulty in 
getting all the supplies of wrought nails that they need. The 
class of o} Dative Imally termed the ‘‘dollied” chainmakers of 
the Old Hin and Cradley Heath districts have determined to give 
notice for ‘‘ the 4s. revised price list.” This list has been revised 
so that the makers of best chains shall be paid at the same rate as 
those of common, instead of being favoured by higher prices, as 
before. Ata meeting of the South Staffordshire Mining Engineers 
on’ Monday last, there were long discussions on yon y Mr. 
as illiams (lecturer to the Institute) on ‘“‘ ntaneous 
Combustion ;” on ‘‘ Spirorbis Limestone,” a paper read by Messrs. 
Daniel Jones, F.G.S., and Mr. H. Johnson ; and on 2 paper by 
Mr. W. Wardle, entitled, ‘‘ Ventilation, Causes of Spontaneous 
Combustion, and Falls of Roofs.” In Wolverhampton a branch 
league has been formed of the Central Reciprocity League, an 
Association just founded in London, with Lord Bateman at its 
head. A quarterly meeting of the Birmingham Town Council 
on Tuesday authorised the Water Committee to borrow £300,000 
for the waterworks undertaking. Orders for finished iron are 
reaching the North Staffordshire mills in increasing numbers, 
and the works are running longer time than has been usual for 
some time past. Export orders are still very meagre. Prices 
show signs of stiffeni: The pig iron trade participates in the 
better state of things, but not in so marked a degree. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

“TERE is no very material change to notice in the iron trade of 

this district, the salés for present consumption being still very 
small, and there was again but a quiet market at Manchester on 
Tuesda: , with no better prices obtainable for any description of 
iron. The anticipations of improvement which have been so 
freely indulged in for the last three weeks are only being realised 
very slowly, and manufacturers and consumers are not yet experi- 
encing any sufficient revival of activity to induce them to pur- 
chase largely for present delivery, but there is no question that 
more confidence is felt with regard to the future, and considerable 
quantities of iron could be sold for forward deliv at present 
rates. Indeed, some makers have sold pretty largely as far for- 
ward as March next at about current prices, but —_ advance 
upon present quotations has at once a tendency to check business, 
buyers not being at all willing to give higher rates,'and until there 
is a substantial reduction of the heavy stocks now held, it is diffi- 
cult to see how any material upward movement in values can be 
effected. ie ; 
The position of Lancashire makers of pig iron is much the 
same as last reported. They continue firm at their full list rates 
of 50s. to 50s. 6d. per ton for No. 3 foundry, and 49s. to 49s. 6d. 
for No. 4 forge, less 24 per cent. delivered into the Manchester 
district, and decline to sell very far forward, even at these rates ; 
but in the face of the much lower prices at which outside brands 
can be obtained, their sales are only to a moderate extent, and 
there are large stocks lying at the works, which it scarcely seems 
probable will be aaused off for some time to come. 

Outside brands of iron continue to be pushed in this district at 
as low prices as ever, and the reports of diminished stocks at 
Middlesbrough have had no effect — this market. Lincoln- 
shire irons are still the lowest-priced brands offering here, some 
of them being quoted at figures which even north-country makers 
cannot compete with, and Middlesbrough iron appears just now 
to be almost out of this market. For delivery into the Man- 
chester district the average — prices are about as under: 
Derbyshire, No. 3 foundry, 50s.; No. 4 forge, 49s, per ton, less 
4 per cent.; Middlesbrough, No. 3 foundry, 47s. 3d. to 47s. 9d.; 

o. 4 foundry, 46s. 9d.; and No. 4 forge, 46s. 3d. per ton net 
cash ; Lincolnshire, No. 3 foundry, 47s. 6d. to 48s.; and No. 4 
forge, 47s, per ton, less 24 per cent., but there are some of the 
last-named brands which can be bought at lower figures than 


ese, 

There is no particularly new feature to notice with regard to 
the finished iron trade. The probability of some good specifica- 
tions being placed in the market before long is x gts of, but the 
amount of business doing at present is only small, and prices con- 
tinue as low as ever, Lancashire and Middlesbrough bars delivered 
into the Manchester district being quoted at £6 to £6 2s. 6d., and 
North Staffordshire ditto at £6 5s. per ton. 

I understand that a considerable portion of the Manchester 
Corporation contract for 6000 tons of pipes has gone into the 
hands of a Glasgow house, who have quoted an extraordinary low 
price to eapare tee order. : 

e coal trade continues in a very depressed condition, and 
although the reducti 1 last week in the Manchester 
market have produced a little better demand for house fire classes 
of fuel generally throughout Lancashire, all descriptions of round 

continue very difficult to move, and heavy stocks are accumu- 
lating except where the pits are only running about half-time. 
Engine classes of fuel stil) meet with a fair demand, and slack is 
slightly stiffer in price. The average quotations at the pit mouth 
are as under: Wigan Arley, 9s. to 10s. per ton; common 
ditto, 7s. to 8s.; Pemberton four feet, 7s. to 7s. 6d.; common 
coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; and slack, 3s. 6d. to 4s. 


per ton. 

The shipping trade continugs very dull. Foreign consumers, 
notwithstanding the low priceat which coal is now offered, are 
only buying from hand-to-mouth, and the home coasting trade is 
also very quiet. 

In the North Lancashire and Cumberland hematite district it 
is observable that the steel trade has assumed great activity, all 
the works being fully and regularly employed in the production 

ye 5 The cheap rate at 





of railway steel and general merchant 
which steel is now p! in the market, and the a penmest at an 
early date of a large business in this article fetching up prices, 


has induced many buyers to speculate. &@ consequence the 
iron trade has been considerably benefited, as is shown in the 
fact that at the large works at Barrow alone no fewer than nine 
of the ten furnaces are ucing Bessemer iron, while the output 
of forge shows a marked decrease. Stocks at ers’ works are 
still large, and until they are cleared out no great advance in the 
value of iron can be expected, but some makers are prepared to 
hold these stocks, and ultimately participate in improved prices. 
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buildings, specially designed for the 
ve systems of frame, floor plate 
ee en other plating, shoeing and 
~~ | &c., all of which are dependent on skilled man 
labour, are dispensed wi hanical liances and 
skilled labour taking their place. ‘The result 
, lighter, and less expensive ship BaP tears oe a 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE most serious item of news in the South Yorkshire district 

affects the coal trade. At this moment the number of di 

anything known since the reconstitution of the ers’ 
Union. At Thorps Gawber Hall Collieries, some 700 men and 
boys will this week be thrown out of employment, unless they 
consent to reductions to which they at present re to agree. 
There are also disputes at Wharncliffe Silkstone Colliery, at 
Woolley, at Church-lane, Manvers Main, and other pits, there 
being between 2000 and 3000 colliers who resolutely refuse the 
fresh reductions sought to be imposed by the yers. I am 
informed that coal for manufacturing purposes sells better, and 
this is a certain indication of improvement in trade. There has 
undoubtedly been a better call for pig iron and ironstone. If 
this is, as people generally expect, the beginning of better trade, 
then the colliers will probably have the better of the struggle 
with the coalowners. On the other hand, the colliers are weak 
compared with what they once were, and their association has been 
all but impoverished by the Shirland Co-operative Colliery failure 
and the long period of depression. For house coal there is a more 
languid demand, owing to the fine weather; but the winter 
orders will soon come in after the harvest is over. 

Coalowners are not very jubilant at present, and the limited 
companies, whose reports reach the public, are certainly not 
encouraging. Thorps Gawber collieries show a total loss on the 
half-year of £3740 17s. 4d., made up as follows :—Loss on trade 
account, £1397 5s. 3d.; profit and loss account, £2293 15s. 6d. 
The directors state that the loss on the trade account is due to the 
depressed condition of trade, and to the decline in the prices of 
coal during the half-year. An attempt has been made to sell the 
Whittington and Sheepbridge Colliery property, which includes 
two mansions, offices, plant, and 82 acres of land, situate at 
Whittington, the seams of coal lying under the blackshale and 
Mickley seam of coal and blackshale ironstone lying under 8 acres 
of land adjoining, &c. The property was offered for £50,000, but 
no bid was made. The Whittington and engbaiign Was one 
of the companies floated when coal was at its highest price. For 
some years the operations and results have not been satisfactory 
to the shareholders, who have recently held several stormy meet- 


i 
co that the wagon oun in this neighbourhood 
have recently been doing better. e British Wagon Company, 
Limited, I hear, will be able to declare a dividend of 10 per cent. 
and carry forward a large surplus of profit. The North Central 
Wagon Company, Limited, have made during the last half-year 
between £6000 and £7000 profit, which will admit of a 10 per cent. 
dividend, and the appropriation of £700 to reserve ; 10 per cent. 
dividends have been say rare of late with local companies. 
The improvement in the heavy trades noticed in my last still 
continues, and the call for ship and boiler plates is also brisk. I 
am informed that the houses engaged in the silver and electro- 
plating trades are receiving better reports from travellers, i- 
cuiarly in the home markets. Dealers are showing more confidence 
now that political affairs seem somewhat settled. Among the 
artisans much interest is felt in the selection of representatives 
to proceed so Paris to report on the exhibits of foreign firms. 
Arrangements are being made by the workmen to facilitate the 


work of selection, as it is felt that upon the reports drawn up | 648. 


will depend in a very considerable measure the future conditions 
of labour in Sheffield. There is a feeling abroad that somethirig 
will have to be done to compensate in some way for the advan- 
tages enjoyed by the French, Belgian and German manufacturers 
—advantages which enable them to underquote English firms, 
sometimes even in the home markets and at their own doors. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

CONSIDERABLE improvement in the pig iron trade of the North 
of England has been manifested since last week, when the report 
was not altogether satisfactory. Since Tuesday the monthly 
statement of the Cleveland Ironmasters’ Association has been 
issued, and it shows, what 1 have anticipated, a substantial 
reduction in stocks. The following is the abstract :— 


Tons. 
Increase in make of Cleveland iron upon June, 1878.. .. 8,686 
Decrease in makers’ stocks upon June, 1878.. .. .. .. 18,477 
Increase in stocks in public stores upon June, 1878 .. 5,468 


Decrease in stock in makers’ stores upon June, 1878. . . 5,705 

The make of Cleveland iron for the month was 139,015 tons, 
and the other kinds of iron, including hematite and spiegeleisen, 
amounted to 29,816 tons, or a total make of 168,831 tons. Hema- 
tite and spiegeleisen have been increased in quantity ; the output 
of the seventeen furnaces used in the make of this class being 
826 tons in excess of that of last month. It will, therefore, be 
seen that taking into consideration the increase in the make of iron, 
23,226 tons of iron have been sold in excess of the nominal output 
of the furnaces. The shipments during the month of July, both 
foreign and coastwise, have incre: considerably. e per- 
centage of increase in foreign shipments has been about 17, as 
compared with the figures of July, 1877, and about the same as 
compared with June, 1878. e shipments coastwise have 
increased in a good ratio. In June last 38,572 tons were shipped 
coastwise, while last month 40,888 tons were exported. 
There are now 165 furnaces, ninety-four of which are 
blowing and seventy-one out of blast. The figures which 
I have just given-afford a good index to the present state of the 
district as pigiron. There can be no doubt that the care 
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received widely into favour throughout the world. He was also 
the chairman of the directorate and one of the chief promoters of 
the Southern States Coal and Iron Company, whose works are in 


‘Tennessee, U.S. His local reputation was of the fairest kind. 


Everybody respected him, his admirers were many, and ‘his 
friends perhaps more numerous than those of most men. A 
splendid figure of a man in physique, of high scientific attain- 
ments, and a Christian gentleman, was he who at the age of 
forty, in the midst of his career of public usefulness, was cut 
down so unexpectedly. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been quiet and steady during the greater 
part of the week, the prices of Pigs, warrants and makers’ 
iron, being again rather weaker, though the decline is not so pro- 
nounced as in the preceding week. Shipments are better thai 
they were at the date of last report, but re much below what is 
desirable. Last week’s amounted to 5971 tons, as compared with 
8241 in the corresponding week of 1877, and there is a total 
decrease for Soaees year, so far as it has gone, of 45,126 tons. 
Imports from Middlesbrough are on the increase, and pigs are 
being stocked in 1 r quantities, both at the public stores and 
at the ironworks. ce * eaeeg Connal and Co.’s stores 2096 tons 
were pl in the course of the week, making the total quantity 
now in store there 186,298 tons. There are ninety-six furnaces 
in blast, as against 107 at the same time last year. The warrant 
market was dull on Friday, with holders manifesting consider- 
able anxiety to sell, business being done in the morning at 
49s. 10}d. cash and 50s. 04d. to 50s. one month, the cash prices 

aid in the afternoon being 49s. 11d. and 49s. 10}d. Monday 
aw a bank holiday, the market was closed. On ‘l'uesday the 
tone was steady at 49s. 10d. to 49s. 104d. cash, 50s. one month 
open being likewise paid for several lots. There was little doing 
in the afternoon. On Wednesday the market was firm, business 
being done at 50s. to 50s. 1d. cash, and 50s. 3d. to 50s. 2d. one 
month. The afternoon was quiet; prices, 50s. cash. Small 
business to-day—Thursday—at 50s. cash; closing, sellers over 
buyers, 49s. 11d. 

Malkers’ iron is dull of sale, but there is not much change in 
value. Coltness No. 3, has declined 6d.; Summerlee, No. 1, 6d.; 
and Clyde, No. 3, 6d.; the quotations now ey follows :— 
G.m.b., f.o.b. at Glasgow, per ton, No. 1, 50s.; No. 3, 49s. 0d.; 
Gartsherrie, No. 1, 57s. 6d.; No. 3, 53s.; Coltness, No. 1, 60s. 6d.; 
No. 3, 54s.; Summerlee, No. 1, 54s. 6d.; No. 3, 50s.; Langloan, 
No. 1, 57s.; No. 3, 51s. 6d.; Carnbroe, No. 1, 50s. 6d.; No. 3, 
49s. 6d.; Monkland, No. 1, 50s. 6d.; No. 3, 49s.; Clyde, No. 1, 
54s.; No. 3, 49s. 6d.; Govan, at Broomielaw, No. 1, 503.; No. 3, 
49s.; Calder, at Port en hag No. 1, 56s. 6d.; No. 49s. ; 
ay ee at Ardrossan, No. 1, 55s. 6d.; No. 3, 51s.; Eglinton, 
No. 1, 50s. 6d.; No. 3, 49s. 6d.; Dalmellington, No. 1, 50s. 6d.; 
No. 49s. 6d.; Carron, at Grangemouth, No. 1, 65s.; No. 3, 








; at Leith, No. 1, 58s.; No. 3, 55s.; Kinneil, at 
Bo'ness, No. 3, 50s. 
The Caledonian Railway Company have issued a revised list of 


rates for the cartage of coal to the various depéts in Glasgow and 
the other towns, which came into operation on Tuesday. In the 
new rates certain concessions are made to the trade, but these are 
said not to be so large as was anticipated. 

Very little business is being done in manufactured iron, and 
the shipments of iron manufactures from the Clyde are limited 
in bulk and importance. Latest exports included £7762 worth 
of machinery for Calcutta, Huelva, and Seville; railway wagons 
to'the yalue of £6439 for Calcutta, and £1500 worth of miscel- 


us > 

In the western mining counties the coal trade continues in a 
very inactive state, the demand for cargoes for foreign export not 
being so large as in the preceding week, while the continuance of 
fine weather has very much contracted the domestic require- 
ments. There is much less inquiry than usual for steam coals. 
The above remarks aeenity danesibe the condition of affairs in 
the eastern counties as well, where competition for orders is very 
keen, and prices cut down to a low figure. All over the country 
stocks are accumulating at the collieries. 

At ameeting of the executive of the Fife and Clackmannan 
Miners’ Association, held at Dunfermline the other day, it was 
stated that the men were workirig nine days a fortnight and 
earning on an average 3s. 10d. a day. Men working on contract, 
however, were admitted to be pa about double that amount. 
The miners are working longer hours than usual as a rule in the 


western district, and their wages are very low. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Bute docks continue to exhibit a large amount of activity. 
Nearly 90,000 tons left last week out of a total of 115,000 tons 
sent from all the ports of Wales and Monmouthshire. Out of 
this total Newport figured for the gratifying total of 18,324 tons, 
or nearly double its former totals. In the case of iron 


shipments, Newport sent 750 tons to 502 tons sent by 
Cardiff, and in imports of iron ore, principally from Bilbao, 
it continues to take a very high position. The coal trade may be 
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A Deer Gas Weti.—Operations on the Tarentum oil well, 
near Pittsburg, were lately stopped. The well is down some 
2,300 feet, at which depth no oil was obtained, but a good 
supply of gas has been secured, sufficient to run any large manu- 
facturing establishment. 

Insprcrion or THE Hawes Rattway.—On Tuesday the 
Government inspector, with a number of the officials of the 
Midland Railway Company, passed over the length of line from 
Hawes town to the Hawes Junction for the of passing 
the line for the running of passenger trains. It is arranged that. 
passenger trains will commence to run regularly on Saturday 
next. 

Sours Kensincroy Museum.—Visitors during the week ending 
Aug. 3rd, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 os to 10 p.m., Museum, 9586; mercantile marine, building 
materials. 


other collections, 2708. On te 
day, and Friday, admission 6d., from 10a.m. to 6 — usenm, 
1652; mercantile marine, building materials, an other collec- 


tions, 150. Total, 14,096. Average of corresponding week in 
former years, 18,328. Total from the opening of the Museum, 


17,393,108. 

Society or ENGINEERS.— ements have been made for a 
visit of the members and associates of the society, on Wednesday, 
the 14th inst., to the New Law Courts now in . After 
leaving the New Law Courts, the members and associates will 
proceed to the engineering works of Messrs. Pontifex and Wood, 
in Shoe-lane, which will be in by permission of that firm. 
The members and associates will then proceed to the engineering 
works of Messrs, Samuel Owens and Co., Whitefriars-street, 
which will be inspected by permission of that firm. Members. 
and associates will assemble at the New Law Courts, Temple 
Bar, at half-past eleven o’clock, Messrs. Pontifex and Wood’s 
Works will be reached about 3 o’clock, and Messrs. Owens and 
Co.’s Works about half-past 4 o’clock. 


We have received a copy of a hand-book on ‘‘ Newport and 
Cardiff as Shipping Ports,” recently compiled by Mr. J. C. 
Parkinson, the president of the Newport Chamber of C ¥ 
and suppl ing information which enables the reader to weigh the 
claims of Newport and Cardiff as shipping 2. The author 
points out that Newport, as com with Cardiff, possesses 
many sareahians, one of the chief being that the new and splendid 
Alexandra docks at Newport are accessible at all times and in any 
state of the tide, whereas it ay that on very many days of 
the year the Bute Docks at Cardiff cannot be entered by vessels. 
beyond a certain tonnage at low water. This, of course, is a most 
important matter, but the author, while strongly a | the 
superiority of Newport, remarks that the two ports should be 
allies, and not opponents in ministering to the trade of the dis- 
trict. A map and plan of Alexandra (Newport) Docks, and a 
map of the = froma 4 direct railway between the Rhondda and 
Newport are appended tothe book. 
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MILLING MACHINERY AT THE PARIS 
EXHIBITION. 
No. I. 

Tue exhibition of this class of machinery in the 
Champ de Mars offers perhaps a more striking illustration 
ofa secur revolution than any other branch of industry 
represen From the remotest ages down to within 
the last forty years, almost the very same appliances 
for grinding corn have been used with only slight 
variations of detail in every 
quarter of the globe; and 
nearly all the improve- 
ments made during an 
immense aig were ra- 
ther in the appliance of 
power than in the ma- 
terial or form of ma- 
chinery employed. From 
the use of the pestle and 
mortar, as chronicled on 
Egyptian bas reliefs, we 
come as far as_ history 
affords us any clue, at one 
step to the 5ft. mill-stones 
found amongst the ruins 
of Pompeii. Nevertheless 
it must not be supposed 
that the adoption of larger 
stones, and the consequent 
necessity of increased power 
in driving them, was by 
any means general, for 
Columbus is said to have 
found the small stones 
alone in use amongst the 
tribes of America, and 
only two years ago we 
lighted on a mill at work 
in a farmhouse in Galicia 
of the type and dimensions 
given below. A is a beam 
tixed in the wall, B a bent 
bough fitting ina hole in 
the alee A, and in another 
cut in the headstone C. 
C a headstone with concave 
face and a hopper-shaped 
eye in the centre for feed- 
ing the grain, D is the 
nether stone with convex 
surface sunk into the table 
E, fitted into the wall and 
supported by a leg. The 
motion is given to the 
head-stone by hand, the 
bent bough being worked 
like the handle of a ratchet 
brace. 

Although we find the 
earliest record of the use of elementary power 
for driving mills in the writings of Vitruvius, in 
which he describes a sort of undershot water- 
wheel, it is not improbable that from the size of 
the stones found at Pompeii other than manual and 
animal labour had been employed at a very early age. 
The form of millstones then found differs so little from 
those used in the so-called “German” milling system, which 
gave way towards the end of the last hagcey to the 
system prevailing in Pennsylvania and on the banks of 
the Mississippi, that it may safely be surmised that the 
progress made in and the impetus given to the art of 
milling are due less to the advance of science in the old 
world than to the spontaneous ingenuity of the new. 





















GALICIAN MILL. 
The introduction of windmills in the fifteenth century 
does not appear to have had much influence on the altera- 
tion of system, nor even the use of steam at the end of 
the last century, or until 1825, when the so-called “ Ameri- 
can” principles were pretty generally adopted throughout 


Europe. e substitution of iron rollers for millstones, 
although working in combination with the latter, by 
Sulzberger in 1834, who followed in the unsuccessful foot- 
steps of others, marks the turning point in this important 
branch of manufacture; and as it is to the ingenuity of the 
Austro-Hungarian millwrights that we are indebted for 
the perfection to which they have brought their machines, 
we will describe first of all the-different appliances exhi- 
bited at Paris by them, as affording the best and most com- 
plete illustration of the peculiar ary, by which 
they are guided, and of the superiority of the results they 
have thereby obtained. The distinguishing characteristics 
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of the two kinds of grinding, high and low, irrespective of 
the veubaeth TAs ceoaat rocess, are that in the first the 
grainis successively and gradually reduced, and thesepara- 
tionof the products partially effected on thestonesorrollers 
pow nae and in the latter, or low-grinding, that the 

in is reduced as age bro gooey and the sorting of 
the flours obtained is e by the use of expensive 
auxiliary machines. Without entering into the question of 
the comparative nutritive properties of the two resultant 
products, of the¥difference between the necessities and 
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MARTIN’S PATENT DRESSING MACHINE. 


luxuries of life, or any of the other absurd arguments by 
which those left behind in the race of life endeavour to 
persuade a progressive world that what is is nace enough, 
if not the best, we will appeal to those who have been 
fortunate — to partake of the bread and pee of 
Vienna for confirmation of the statement, that the neces- 


sities of life may be converted into luxuries when the 





MECHWARTS PATENT MILL. 


proper means are omres and will proceed to describe 
the appliances by which the softer grain of other coun- 
tries than the —— Banat may be made to produce 
an equally table and luxurious a ae The 
most general forms of the roller mills, inclu the 
smooth and ribbed cylinders, with parallel or differential 
speeds, as well as the disc roller mill, have already been 


illustrated in Taz Encrneer. It remains, therefore, 
only to note any improvements in these forms, or any 
de re from the arrangement of the cylinders, 

essrs. Hoerde and Co., of Vienna, exhibit six of their 
well-known machines, the first (1) of which is an universal 
rolling mill, No. 2, a a, well known without further 
description. @) A centrifugal dressing machine—Martin’s 
patent—intended toreplace the long and cumbersome flour 
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cylinders whether the process of grinding be low, half 
high, or high. The annexed illustrations, Figs. 1 and 2, 
will be easily understood. 
The machine consists of 
an outer wenly coma reel 
case of the reel proper, 
and of the skeleton of fans 
contained in the latter. 
One pulley suffices to drive 
the reel and the internal 
mechanism. The centri- 
fugal cylinder can be used 
as top, middlings, ~ 
rating, and flour cylinder, 
and as it takes up only 
about a quarter of the 
space of the old cylinders, 
and will turn out more 
work, the favour it has met 
with will readily be under- 
stood. (3) A No. 3 size 
of the well-known “ Sensi- 
tive.” (4) A cutting and 
eracking machine, either 
for the preliminary pro- 
c.sses of grinding or for 
preparing grain for brew- 
eries, distilleries, or cattle 
feeding. It consists of a 
metal ring with ribbed or 
s2rrated segments, which 
revolve against a fixed 
ribbed cheek-piece, which 
ci be adjusted to suit the 
quality of grain. (5) A 
cracking machine on 
Escher, Wyss, and Co.’s 
system, with two ribbed 
horizontal cylinders whose 
value depends principally 
01 the system adopted in 
the working of mills. (6) 
An automatic grain weigh- 
i 1g machine—patent Kaiser 
—1 very compact and accu- 
rately-constructed_appara- 
tus. The levers and weights 
are so arranged that the 
influx of giain is instan- 
taneously cut off as soon 
as the scale is filled, and 
the escape into the hopper 
remains open until the Jast grain has fallen through. 

is grain scale has been adopted by the Italian 
Government as the best out of sixty-three designs sub- 
mitted for competition, and, as far as we can see, is the 
best of its kind. 

Messrs. Ganz and Co., of Budapest exhibit also six 
machines, a grindin mill—single—with smooth rollers 
for finishing the product. A reducing machine for pro- 
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ducing semolina or fine groats, also intended for the low 
grinding c see has two sets of rollers, one of which 

_ as above and the other for obtaining coarse 
groats. ouble-action cracking-mill with four ribbed 
rollers, in which the ribs have a pitch in the direction of 
the length of the cylinder of one-ninth of its diameter, 


| and vary in coarseness according to the character of work 


demanded of them. A single finishing or “ ausmahl” 


| machine with three rollers, in which, by the insertion of 


| any s 


trays, two operations can be carried on simultaneously ; 
this is an innovation on the old form, whereby one 
cylinder is got rid of, and consequently the driving power 
reduced 25 per cent.; but as it has been adopted by other 
makers we shall leave the description of it until we come 
to discuss the mills exhibited by Messrs. Escher, Wyss, and 
Co. Anew feature inthe construction of rollermills, and one 
well deserving attention, has been applied to the vertical 
mills, and isvery well illustrated by the annexed engraving. 
It consists of an annular steel bearing ring—patent Mech- 
wart—which rotates with the spindles of the cylinder, and 
by the movement of a hand lever can be so adjusted as to 
produce a greater pressure on the cylinders without in- 
creasing the friction. Running at so high a speed as the 
Pas 9 do, this is a very important improvement over 
the old lever and spring, and should the arrangement 
stand the test of time—and wesee no reason why it should 
not—it will obviate one of the most troublesome impedi- 
ments the constructors of roller mills have had to con- 
tend with. The last machine on the stand is the so- 
called Ofen-Pester Schrott-Stuhl or cracking mill, with 
three cylinders fitted with the usual arrangement of pres- 
sure lever and spring. This machine does not for 
cial remark, except that it is a general favourite 
in mills, where the space at command and the system 
adopted allow and require independent — for 
special operations. Messrs. Ganz and Co. have oo 
mented their exhibit with several specimens of cylinders 
that have been at work for periods varying from four to 
six years, which fully bear out the excellene of the 
quality of material employed, and the accuracy with 
which their machinery is fitted; neither cylinders nor 
spindles show any appreciable signs of wear, and as the 

are stated to have been in constant use for the above period, 
the test they have undergone has been sufficiently severe 
for any requirements of modern oe: Adjoining the 
above stand are two machines of four rollers each, two of 
which are smoothand tworibbed, by Messrs. J. Woernerand 
Co., of Budapest. The firm is, we believe, a compara- 





tively young one, and without wishing to discourage them, 
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we think have hardly done wisely in exhibiting their 
Se ee ike 


p- of 
construction to them, and are far behind the 
older firms in point of execution and finish. There may 


be some advantages in 
cannot judge; but even so, the least costly if 
indifferently are usually the most nsive. 
Unfortunately, the impetus given to this branch of manu- 
facture has called into the field of competition more 

manufacturers than the market demands, and before lo 
a serious reaction must take place which will prove fa 
to all who are not pre-eminent in their particular line. 
The change which is taking place is by no means com- 
plete, nor are the opinions of practical men in unison as 
to the class of machine which will be most universally 
adopted in the future. The question is subjected to so 
many influences of difference in taste, in climate, in the 
yee A of grain, and in the requirements of the market, 
t there will always be admirers of different systems ; 
but sufficient partiality has not at yet been shown for any 
of the earlier forms to guarantee manufacturers in 
adopting a principle unless they can improve the con- 
struction or produce an equally valuable machine with 
the same excellence of execution at a very reduced price. 
Whatever form roller-mills may take, whether the rollers 
-be smooth or ribbed, or a frictional movement be obtained 
by discs and cylinders, or by differential s the 
principle remains more or less the same, and the value of 
each will be estimated by the variation in detail, the 
exactness of erection, the reduction of driving power, the 
capacity of the mills, and the quality of their produce, 
and not by their price. ‘ 


to cost price of which we 








THE PARIS EXHIBITION. 
No. XXVII. 

NEVER since the days when the Psalmist expressed his 
desire to possess the “pen of the ready writer” has the 
want of ingenuity in discovering the traces of this long 
lost improvement been more deeply deplored than at the 
present moment, never has it been more required to enable 
one to chronicle the crowd of events which the inter- 
national show at Paris has called into existence from 
every depth of scientific exploration. The unfortunate 
precedent of Berlin has suggested the application of the 
terms “conference” and “congress” to the smallest dis- 
cussion on any conceivable subject, regardless of its 
magnitude or absence of importance, and every advantage 
has been taken of the presence of strangers, if not to solicit 
their opinions in arriving at conclusions, at any rate to 
make them listen to the views of the native savants con- 
cerning nearly every subject under the sun. The nicety of 
distinction between the ante-meridian “congress” and the 
_afternoon “conference” is too subtle for mundane apprecia- 
tion; but we should not be surprised if at the last a “con- 
ferential congress” be convened to enlighten the uniniti- 
ated on the differential influence on the nomenclature of 
scientific subjects of the rising and setting sun. The 
first programme issued for the Caen Congress of 
Civil Engineers, to be held in the so-called “Conference ” 
Hall of the Trocadéro, contained no less than forty-five 
different subjects to be lectured on and discussed within 
the moderate space of nine days of four hours each, but 
fortunately for thé possible success of the meetings this 
was at the last moment wisely reduced to the more 
modest limits of twenty subjects for morning congress 
and five for afternoon conference. The attendance in 
each case was out of all proportion to the importance 
with which the meetings fon been invested, and the 
absence of foreigners was as conspicuous as the want of 
punctuality in opening the sittings. Without entering into 
the particulars of each day’s proceedings, we will merely 
observe that the subjects for discussion in the morning 
were divided into nine sections, one for each day, in the 
following order :—Section 1, “ Mines and Metallurgy”: 
Comprising boring and sinking, their progress and result, 
daylight and subterranean transport. Section 2, “ Agri- 
culture and Rural Engineering” : Steam ploughing and 
reaping. Section 3, “Machinery”: Supervision of 
boilers by societies, uniformity in the dimensions of the 
constituent parts of machinery and in the relative data 
for calculation. Section 4, “ Roads, Rivers, and Canals”: 
Movable dams in rivers, new method of erecting iron 
bridges. Section 5, “Railways”: Continuous brakes, 
tramway locomotives, cheap road railways. Section 6, 
“River and Sea Navigation” : Communication through 
the Pas de Calais, towing on sunk chains. Section 7, 
“Public and Private Buildings”: Drain of towns, 
waterworks, removal of ordure, sewers, ventilation 
of acoustic buildings (theatres, &c.), distribution of 
water in towns, and natural filtration. Section 8, 
“Physical and Chemical Industries”: Transformation 
of mechanical power into heat, ice machines, production 
of light, gas furnaces and analysis of gas. Section 9, 
“General Industry”: Latest invention in paper pulps, 
and their mode of production ; domestic engines. The 
afternoon conférences publiques were upon (1) “ Public 
Works in the United States.” (2) “Commercial Appli- 
cation of rye (3) “Dynamite and other 
losives.” (4) “The Employment of Water to Agricultural 
wget in Irrigation, dec.” (5) “On the Gas Engines 
at the Exhibition of 1878.” As two hours only were 
allotted to each morning congress and afternoon con- 

ference, the subjects were naturally not treated at an 
= length. e hall in which the papers were med, 
ing intended for a picture gallery, is not at all suited 
to the purpose; and the continued interruptions from the 
workmen e ed in completing the lift, which, although 
at work, is still in the hands of the constructor, and from 
belated visitors whose sole aim and object appears to be 
to explore out-of-the-way and forbidden entrances, made 
it almost impossible to follow the thread of many of the 
papers. The general desire of the public to get as much 
as possible for everything, and everything for nothing, 
must account for the better attendance at the gratuitous 
conferences, and as every conceivable subject apart from 
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a the mt phy 4 articl a 
ing to preparation o an icles o 
domestic use, we trust that the wholesale diffusion 
of will have a beneficial effect in sen oem | 
the audience to persona! sy Soe of the merits claim 
by one of the lecturers for i 

vantages of which are too much to the theo- 
retical technicalities of manufacture and too little acknow- 
] to bring the article into general use. 

ith the exception of the hebdomadal influx of Satur- 

day to Monday excursionists, the falling off of visitors to 
the Exhibition and the s tion of business, have pro- 


duced a state of lethargic indifference from which it of 


appears impossible to revive. The alternating official 
permission to remove small arti 

visitors, and the refusal of 
bitors in a pleasant state of excitement, and add a 
zest to the purchase, according to the gambling . pro- 
pensities of the investor. The inconveniences of visiting 
the building itself on account of the cab strike, have 
been alleviated as much as possible by the introduction 
of more boats on the river, and the appearance of as 
heterogeneous a class of veliicles and drivers as has been 
seen in the streets of Paris for many a year; and judging 
from the apparent and actual incapacity of the greater 
number of the improvised coachmen, the authorities have 
evidently either relaxed their supervision of the public 
safety, or consider that the endangerment of the lives and 
limbs of strangers is a matter of inferior importance, 
and quite beyond the pale of their comprehensive 
jurisdiction. The failure of the — shore abutment 
and first pier of the Pont des Invalides, the repetition 
of a similar disaster two _ ago, has closed one of the 
main thoroughfares to the Porte Rapp, and the state 
in which the land arch appears to be, and the apparent 
necessity of reconstruction, there can be no chance of its 
reopening for many months. Possibly after the closing 


of the English Parliament, and the ingathering of the | tho¢ 


crops in the provinces, a little more life may be infused 
into the apparently moribund Exhibition. e distribu- 
tion of the prizes will doubtless produce a spasmodic 
resuscitation ; but unless the authorities can invent some 
other method of reawakeni public interest than the 
prohibition of private musical enterprise in the grounds, 
the gratuitous occasional performance of the grand organ 
just completed, the provision of free lectures, the permis- 
sion to take a bird’s-eye view from the Trocadéro at the 
cost of a franc, and an irritating interference with 
rights of the exhibitors, the undertaking which opened 
under such favourable auspices is more than likely to 
come to a premature, if not an official close, even before 
its allotted time. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘_ the opinions of our 
correspondents. 





CLEMINSON’S RADIATING AXLES. 


Sir,—I have read with much interest, not unmixed with 
amusement, the letter by Mr. Thomas Midelton which ap 
in your impression of the 9th inst. With every desire to do Mr. 
Midelton’s effusion justice, I fail to make more of it than that in 
his opinion, firstly, my patent is not valid; and, secondly, my 
> parr is a mistake; for he does not adduce a single fact or tittle 
of evidence beyond his own ipse dizxit in support of his statement, 
either in his communication to you or his more lengthy epistle to 
your contempo the Hobart Town Mercury. Now, touching 
the first part of Mr. Midelton’s opinion, I need only refer you to 
the correspondence between Mr. Fidler and myself, which 
appeared in your columns some time since, to which Mr. 
Midelton alludes, and by aid of which your readers have already 
drawn their conclusions and will likewise be able to assess, in 
pursuance of Mr. Midelton’s invitation, the value of the same as 
proof of the profundity and correctness of his aan. It is 
with the second element therefore that I have to deal in this case, 
and to this I at once address myself. 

Mr. Midelton boldly declares that my system is ‘‘ a mistake ” 
because he thinks that, ‘‘ practice over twelve months or so, will 
demonstrate the fact both theoretically and practically.” Ireply 
that the testimony of those who have had it in use over two 
years, and have it still in operation, is evidence to the contrary. 
Again, in his opinion, my system ‘“‘is only correct when all the 
six wheels of a —— are fairly on a curve.” Here is a paradox, 
my system is a mistake and yet correct! 
before of a correct mistake? Further, he insists that ‘‘ Mr. 
Cleminson’s plan is worse than a rigid six wheel carriage, and his 
system onl ae te to work after one-half of the total wheel base 
has ente’ a curve,” &c. 'y, how very extraordinary ! 
As many men, Mr. Editor, of sound sense and reasoning powers 
have involuntarily fallen into the like misconception, it would be 
manifestly unfair to you to occupy your valuable space in 
describing the elements of mechanics for the benefit of Mr. 
Midelton, and in dispelling the haze into which he has drifted. 

Again, he opines that ‘‘ where slacks occur in the road, as can 
be seen in Australia, either the middle or end wheels would drop 
or jump off the road, and the carriage be subjected to extraordi- 
nary strains. This would also occur on the top of a grade, espe- 
cially on the apex of two ies.” 

I may, Sir, have made another mistake, but I am haunted bya 
suspicion that if the slacks in question are of such proportions as 
to permit the wheels to drop off the rails, no system on earth, be 
it ie, rigid axle, or other yet to be invented, will prevent 
them. However, Mr. Midelton affirms that the slacks are there, 
and Australian engineers having any a for their reputation, 
if not for their necks, will do well to look these “‘ slacks” squarely 
in the face, and brace them up. As to the special character of 
this danger of leaving the road on the tops of grades, or at the 
— of abutting inclines, I fear the susceptibilities of Mr. 
Midelton will be shocked to know that Cleminson radial rolling 
stock having a wheel-base of 20ft.-is and has long been success- 
fully working over gradients of lin 10, which abut on to other 

ients of 1 in 60 both up and down, This appears a tolerably 
test, occurring as it does daily. 

Mr. Midelton says he has advised his friend in New Zealand 
“that he cannot use a better carriage than a double bogie, well 
and 'y arranged.” Pray mark the condition which I have 
italicised, in order to more forcibly impress it upon the minds of 

our readers. Now, Sir, if I am not mistaken once more, I 
lieve Mr. Midelton has never had a single day’s experience in 
either designing, the construction, or working of double bogie 
carriages ; he certainly had very limited practice with rigid axle 
carriage and wagon stock until he entered the service of the 
Tasmanian Main Line Railway Company, and I know he has 
never had any experience with Cleminson’s radial stock. It 


would be instructive, therefore, to a degree to know what Mr. 
Midelton’s ideas are of a ‘‘ well and properly bogie 
car, I imagine American designers and builders of rolling stock 
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would receive and regard them with unfeigned interest ; 
car builders would assuredly “devour ” them with avidity. 
Ihave done. Mr. Midelton does me the 


cae 


‘ 
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m engaged under me, was one who an innate 
aversion to be considered ignorant upon any point pase a any- 
thing or anybody, he always knew som of everything and 
ee in such cases he was a mark for the sport 
of his more shrewd fellows. On the occasion in question one of his 
tormentors — if he knew mathematics, whereon our savant 
a = ed, ‘‘ No, I never know’d Matthew, but I knows 

i brother ‘om very well.” JAMES CLEMINSON, 
5, Westminster-chambers, Victoria-steeet, Westminster. 
August 14th. 








SHEAF-BINDING REAPING MACHINES. 


Srr,—In the report of the sheaf binder trials at Bristol in your 
journal of the 9th inst., the following remarks are made :—‘‘ Mr. 

eale’s machine, undergoing a good deal of fitting and 
erecting in the farmyard, went about five yards, in reality doing 
nothing.” You afterwards proceed say, ‘‘Both Messrs. 
Hetherington and Neale displayed a ey deal of want of judg- 
ment in entering their machines, even for exhibition. They have 
not sufficient experience in the field, and in their machines there 
is much evidence that their ideas of a sheaf-binding reaper are of 
a ine to cut and bind straw into bundles, There is not 
sufficient appreciation of the difference between the behaviour of 
straw in a workshop and crops in a field, and they have yet to 
learn to consider the machine and its action as a complete whole, 
and not as a cutter andasabinder.” It appears almost incredible 
in such an ably-conducted and generally-reliable journal as 
Tue EnGIneerR, such wholly unfounded statements should be 
made. The Neale sheaf binder was not, and has not been, at the 
trial at all, nor was it within 100 miles of Bristol during the 

i Your correspondent has not seen it, has not asked for 
any information, and, consequently, can know nothing of its 
action, merits, or demerits. may mention that many thou- 
sands of pounds, much care, thought, and perseverance have for 
the past two or three years been expended in the experiments, 
constructing, and private trials of my machine, and it has 
attracted interest from all of the world. A machine 
is exhibited in the Paris Exhibition, and another was pre- 
pared for tbe Bristol show, but, unfortunately, it was not 
completed in time; and it“was only by kind permission of the 
stewards that it was admitted into the showyard during the last 
days of the show, and then only on condition that it did not com- 
pete with the other exhibitors. The machine was not shown in 
operation, but merely exhibited, and was removed from Bristol 
immediately on the termination of the show, and it is now about 
to be publicly demonstrated in the harvest field, when it will 
remain to be seen whether it fulfils the requirements of a perfect 
sheaf binder or not, and if it is competent to travel “‘ five yards.” 
Seeing the great influence and circulation of your journal, it is 
difficult to estimate the serious consequences of =< report. I 
think it due both to yourself and me that a full and searching 
inquiry -hould be instituted at once. MELVILLE NEALE. 

2 uckingham-street, Aug. 13th. 


[Our reporter informs us that the facts concerning the matter 
in question are as follows:—‘‘ With several other machines 
standing in the farmyard was one which was in parts the whole of 
the first and part of the second day of the trials. This machine 
was evidently unable to compete in the trials of the first day, so 
after examining it and hearing it spoken of as “‘ Neale’s” 
machine, I left it to attend the trials going on in the other parts of 
the farm. I again examined this machine on the morning of the 
second day’s trial and found it still ag a yey for work, but on 
returning from the lower part of the farm on which the trials of 
machines in barley were made, I found that this machine, spoken 
of as Neale’s, had been taken into the field, that it had been set 
to work and had stopped and given up after cutting about five 
‘tne When writing my report I referred to the society’s cata- 
ogue and found that Mr. M. T. Neale had entered a machine for 
trial, and I concluded from this fact, and from its being spoken 
of in the field as Neale’s machine, that this was really his. I 
very much regret the error made.”—Eb. E.] 





S1r,—For the favourable opinion expressed last week upon the 
future of our sheaf-binder we are much obliged. With reference 
to your remark—‘“‘ It was unwise to enter the machine at present, 
for though it had been tried in some clean, long wheat near 
ford, this told little of the-capabilities of the machine,” we 
agree entirely with you but the fact is we declined to enter the 
machine for trial, The officials of the Society, however, took the 
very unusual course in the case of any new machine exhibited at 
the show, for they impounded it, and compelled us to submit to a 
competitive trial. An early attempt will be made to get this 
rule of the woe = f repealed. We are glad to say that we have 
already remedied the defects which the Bristol trial revealed ; 
the machine has been at work for several days, and we hope very 
soon te get it so near perfect as to warrant us in exhibiting it at 
a public trial. JAMES AND FREvpERICK Howarp. 

ritannia Ironworks, Bedford, August 15th, 





LAFARGUE'S HYDRAULIC STEERING GEAR, 


Srr,—In answer to the rather unintelligible letter of your 
correspondent, Mr. A. B, Brown, who makes out that the Paris 
Exhibition gives excellent opportunities for foreigners to copy, 
for his information I beg to say, as an English-born subject, that 
I have not — anyone’s invention at the Exhibition. 

My hydraulic steering gear was invented and made by me in 
this country. I was not aware my valve was similar to his; it 
seems a pity he did not inspect my model more minutely, as he 
would find that my valve is a double-piston equilibrium valve 
with two ports, and not the ordinary flat sliding valve with three 
ports ; further, the novelty of Se, agg y does not consist in 
slide valves and its gear (which since been made of an en- 
tirely new design to that of my original patent), but in moving 
the tiller by a single piston thrusting upon inclined oe on the 
tiller-head, vhich is, to my mind, simpler than employing double 
cylinders and rams. 

I will further state that my accumulator differs entirely from 
his, and also my double-acting pumps, the latter being made by 
the firm of Sir W. G. Armstrong and Co. LAFARGUE. 

London, August 13th. 








A TUNNEL under the Solent has been proposed to connect the 
Isle of Wight with the main land, for the accommodation of the 
fast iamieeing traffic between these. The distance would be 
about five miles, but though the strata through which such a 
tunnel would pass would make the work comparatively easy, it 
does not seem that the traffic warrants the expenditure, 
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RAILWAY MATTERS. 


Tue London Dock station of the Great Eastern pr pon 
Company is closed, and everything will hitherto be received at 
forwarded from Bishopsgate at the same rate. 


A TRAIN of 191 empty coal cars, drawn by one of the new coal- 


dirt burning locomotives, passed up the (U.S.) Railroad 
a short time since, and is said to have been the train that 
ever passed over that road. 

Tue Clacton-on-Sea Railway, by which communication with 
London will be established through the Hun 
Railway, will be about four miles and a quarter in length, and 
will, it is expected, be completed in July next year. 


Ir is proposed to construct a new line, running from Didcot 
Junction, on the Great Western Railway, vid Newbury, to 
Micheldever, on the South-Western Railway, in order to establish 
a direct communication between the great manufacturing towns 
of the North and Southampton. 

A. TRAMWAY, similar to that which has long been in successful 
operation on the South Cliff, Scarboro h, is now about to be 
opened on the North Cliff. The cars convey arene ge by 
means of hydraulic power, from the top to the bottom of the 
a nearly ninety yards, and about fifteen beyond the Promenade 

er. 


OnE of the n -— vans of the Great Western train which 
left Pad m at 4 on Saturday morning last, was discovered to 
be on fire when between Reading and Swindon. The fire wasnoticed 
as the train passed ene Pangbourne station, and the officials 
telegraphed to Goring and there stopped the train by signal. The 
imprisoned, frightened, and almost-suffocated passengers in the 
next compartment having been got out, efforts were made to save 
the contents of the van. Altogether nearly a ton weight, it is 
said, of papers intended for South Wales was destroyed. The 
fire was extinguished by water from a engine which drew 
up alongside. ‘The communication with the driver seems to have 
been either unintelligently used or out of order. 


A New train service has just been started between New York 
and Philadelphia of which our American friends are very proud. 
The time occupied in running the ninety miles between the two 
places is two hours. On the ~y 4 to New York no stoppage is 
made, and there is _ one on the return journey. Every pre- 
caution is said to be taken for the safety of the train, and the 
ride is said to be ‘‘ exhilarating to the last degree ;” yet ‘‘ fast as 
this going is the traveller scarcely notices any difference between 
it and the ordinary twenty-five miles an hour trains of other 
roads.” We wonder what our friends would say of the Great 
Nortliern Scotch express or the Great Western “ Flying Dutch- 
man.’ 


TuE contract for the new bridge of the Chicago and Alton 
over the Missouri river at Glasgow, U.S., has just been 
awarded to the American Bridge Company, of Chicago. . 
Sooy Smith is the —— of the bridge, the whole of which is to 
be made of steel. It will be the first example in America of 
@ truss bridge made entirely of that material. It will be a single- 
track — of five spans of 315ft. each, which are to be Pratt 
trusses with pin connections. The ae for the contract 
was narrowed down to the Keystone, timore, Delaware and 
American bridge companies, and all their bids were very close. 
The timber caissons for the piers are now being laid by the 
pneumatic process, the sand and dirt being discharged by steam 
ejectors, which are, we are told, working very successfully. 


AN influential meeting was held on the 7th inst., in the Town 
Hail, Grangemouth, to petition against the lowering of the pro- 
posed Forth Bridge. It was stated that it was a matter of agree- 
ment in 1873 that the bridge was to be 150ft. in height, and that 
with new docks and a deeper channel, provision must, it was 
thought, be made for larger and higher vessels. One speaker, 
who evidently wants to get the bridge out of sight, said that, 
instead of 150ft., the height should be increased tol? t. or 180ft., 
and that a ship recently at Grangemouth was 145ft. The chair- 
man added that ships of at least one-half more would come when 
the new docks were made. Did he mean ships with masts 
145ft. + 72ft. 6in.? For 217ft. Gin. would be rather tall. A com- 
mittee having been formed to take necessary steps, the meeting 
separated. 

THE tramway connecting the town of Lausanne with its 
harbour Ouchy, on the Lake of Geneva, consists of two lines of 
rail, and two trains which are connected by a wire rope passing 
over a winding drum, by which the two trains are put in motion, 
the one ascending upon one line while the other dennatis on the 
other line. The tramway is 1650 yards long, is straight, and the 
steepest gradient is 1 in 9. The winding drum is driven by 
two Girard turbines, working under a head of 393ft. The two 
turbines are connected to a horizontal shaft, which carries also a 
brake wheel. The winding drum is 19ft. 8in. in diameter and 
13ft. long, and is covered with wood lagging. It transmits 
about 180-horse power, and is placed in a position el to the 
direction’of the tramway and considerably lower than the level 
of the rails. The rope is wound on the m in two coils 
the two ends being made to pass over two guide pulleys carri 
in sliding a These agen move to and fro along the 
winding drum and regulate the coiling. 

A COMPRESSED air locomotive for mines is now at work in 
the Pensher Colliery, near Pensher Station, Durham. It is 
described, as having an iron frame about 6ft. in length, upon 
which is an iron reservoir, 2ft. diameter, and containing 20 enbic 
feet of air at a pressure of 2001b. upon the square inch. This air 
supplies two small cylinders, 4in. diameter, 8in. stroke, working 
on to four 15in. wheels coupled, gauge 30in. There is no link 
motion, but only two single loose excentrics of the ordinary kind 
attached direct to the slide valve, so that if it is desired to reverse 
the engine the whole machine is pushed backwards until the 
excentrics Bet into the —— ition. The air is cut off at one- 
fourth, and it works from b. on the square inch down to 801b. 
The whole machine weighs 14cwt., and cost from £50 to £60. 
It draws from two to three tons of coal along a level road at a 
speed of from six to eight miles an hour, and is completely under 
command. It works on roads rising 1 in 15, but itis not desirable 
to put it on any steeper gradient. 


THE instructions recently issued by the German Empire with 
regard to the qualifications required of men in different branches 
of rail service are as follows for locomotive runners (Loco- 
motivfithrer) : (1) Bodily vigour, and especially sight and 
hearing. (2) Knowledge of the pom = taught in the common 
schools, especially reading and ting, the four fundamental 
rules of arithmetic, and fractions both vulgar and decimal, and 
the ability to prepare written statements in suitable form con- 


cerning any occurrence within the sphere of an engineman’s 
a (8) r eneral knowledge of the treatment of the different 
metals an 


imbers used in machine construction. (4) A general 


knowledge of the —_ laws of physics, and especially of steam 





and its effects. (5) A special knowledge of the locomotive and of 
its separate (6) Also special knowledge of the manage- 
ment of the tive while running and when laid up. (7) A 


knowledge of the rules for road police and operatives, of the 
directions for making up trains, of the signals, and of the 
instructions issued for execution on the road on which he is 
e 3, also of the instructions for locomotive drivers and 
pe mar station foremen, conductors, switchmen, track 

an 


’ 


emen, so far as these regulations affect the duties of the 


locomotive runner. (8) An acquaintance with the line he is to | electrified 


run on. 


(9) Service for at least one year in a machine sh 
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NOTES AND MEMORANDA. 

Tur Academy of Sciences of Paris has elected Dr. Darwin, 
F.R.S., a corresponding member, by a majority of 26 votes out 
of 43 voters. 

Tue French Association for the Advancement of Science, 76 


Rue de Rennes, will hold its annual meeting in Paris on the 32nd 
of A; and six following days, omitting Sunday, the 25th. 
M. E. y is president. 


Pure zine, for laboratory use, is of great importance in the 
reduction of ferric to ferrous salts in volumetric estimations of 
iron with chameleon. Here it is indispensable that the zinc should 
be free from iron and carbon. hannon suggests the prepara- 
tion of pure chloride of zinc by tlie wet process, from metallic 
zinc, and the precipitation of its iron by ammonia. The chloride 
thus obtained is to be reduced by means of metallic sodium in a 
porcelain crucible. 


THE Hessen Gewerbeblatt remarks that it is well known that 
iron rich in carbon is less subject to oxidation than iron poor in 
carbon. Wrought iron, therefore, exposed to influences which 
promote oxidation, rusts more rapidly than cast iron. The v 
simple experiment of laying samples of both sorts in damp 
and leaving them there for a cient time will show the differ- 
ence in their rates of —— The duration of wrought pipe 
when laid thus is likely to be less than that of cast pipe, and this 
is proved to be the fact in practice. Commonly gs: ing, the 
temperatures of water running through pipes in use is lower than 
that of the surrounding bodies, and the walls of the tube are 
constantly condensing moisture, which powerfully promotes 


Sicnor PALAMEDE Guzzi has investigated the mean temperature 
of the smoke in chimneys, and the draught which arises from it. 
By means of a sprin ce of ponte form he weighs the 
volume of smoke in the chimney, and thus deduces its densit 
and temperature. The following is given as the formula at whic 
he has arrived :— 

ata, He 
2 H — 0°002927 3. ¢’ 
in which H is the height of the manpage in metres; , 7, the 
extreme temperatures in the chimney ; +, the absolute temperature 
of the external air; 3, draught force, at the foot of the chi 


e 
in millimetres of water. ‘The greatest difficulty in the applicetios 
of the formula is in the determination of §, which may be found 


by extended experiments upon boilers of different types and 
sizes, 


A PERUVIAN newspaper, the Bolsa, says that extraordin 
phenomena have teen observed in connection with the “Con 
puna” volcano in the Province of Castilla which have caused 
great alarm among the population. The immense banks of snow 
which have crowned its summit from time immemorial have 
suddenly melted away with such rapidity as to cause torrents to 
rush down the sides of the mountain, washing out immense quan- 
tities of stones and earth. e river below being unable to 
contain the great body of water so suddenly added to it, over- 
flowed its banks, causing great damage and distress. A great 
chasm or lateral crater next opened on one side, throwing out 
volumes of smoke and steam as well as tongues of flame, which 
were distinctly visible at night, accompanied with loud sub- 
terranean rumblings. It had never been supposed that the 
Corpuna was or could be a volcano, and there is no tradition 
that it was ever in a state of eruption. Nor within the memory 
of man has its crown of snow ever been absent. 


Sicnor F. Rosertt has made the temperature of flames the 
subject: of a series of investigations. For this purpose he has 
made use of the calorimeter of his own invention. The maximum 
temperature of a Bunsen flame he has found to be 1360 deg. Cent., 
obtained by the combustion of one volume of gas and two and 
one-fifth volumes of air. The admission of either a greater or 
less quantity of air reduces the temperature. Changes in pres- 
sure have but slight influence on the temperature. The flame given 
by gas diluted with its own volume of nitrogen shows a 
temperature of 1180 deg., and diluted with three volumes of 
nitrogen, 1040 deg. The same degrees of dilution with carbonic 
acid show respectively 1100 oe, and 780 deg. Among other 
temperatures noted were the following :—From Locatelli lamp, 
920 deg.; stearine candle, 940 deg.; petroleum lamp with chimney, 
1030 deg.; the same without chimney, illumiyating part, 920 deg.; 
sooty envelope, 780 deg.; alcohol lamp—alcohol, 0°912—1170 deg.; 
do.—alcohol, 0°822—1180 deg. ‘The difference in the heating 
power of alcohol resulting from widely-differing percentages of 
water is considerable. 


By means of a strip of thin copper or platinum sheet, about 
fin. wide and 2in. or 3in. in length, rolled up into a coil and 
inserted half its depth in the ae opening of a Bunsen burner- 
tube, where it remains by the force of elasticity, M. Renard pre- 
vents the descent of the flame. He gives the following explana- 
tion of the retreat of the flame: ‘The mixture of and air 
coming out of the cylindrical tubes does not escape with the same 
velocity in all mond ar ipl the outer part by friction on the wall of 
the tube is retarded, and has less velocity than the middle part. 
Hence arise counter currents, which, with w pressu 
cause the combustion of the outer parts of the gas mixture to 
extend downward, ere the tube is somewhat narrower in its 
lower part than in its upper, a counter current and retreat of the 
flame occur the more ily. This can be bores by widening 
the tube from above with a file. Thus is explained the action of 
the sheet cylinder. It narrows the opening of the combustion- 
tube, so that the gas current escapes in all parts with approxi- 
mately the same velocity, and the counterflow is compensated.” 
M. Renard’s explanation is very ingenious, and may be accurate. 
As a matter of fact, we have tried Bunsen burners filled with 
coils years ago, and we have found that they are worthless. The 
coils will not prevent the retreat of the flame, and they interfere 
with the regia delivery of the gas. 


Some time since reference was made in this column to a new 
material known as Ralata or Balata. The useful properties of the 
material caused its annoucement to attract much attention. 
From a contribution of Dr. W. Riegler to the Wochenschrift des 
niederoesterreichischen Gewerbe-Vereines, we glean the following 
facts relating to this new article of commerce, which bids fair to 
become of great importance, in view of the constantly increasing 
demand for elastic =, and the rapid destruction of the trees 
which furnish rubber and gutta-percha. B is inferior in the 
extent of its uses to caoutchouc, but surpasses gutta-percha, and is 
said to have already become an important article of commerce. 
It is the milky sap of the bully-tree, which flourishes on the banks 
of the Orinoco and the Amazonin South America. The operation 
of winning the gum is similar in every respect to that employed 
with caoutchouc and gutta-percha. It resembles gutta-percha so 
closely in its general og: ago that much of it is shipped from 
Guiana and sold yearly for gutta-percha—although it has many 
— of superiority. It is tasteless, gives an agreeable odour on 

ing warmed, ~~ be cut like gutta-percha, is tough and 
leathery, is remarkably flexible, and far more elastic than gutta- 
percha, It becomes my may be joined piece to piece, like 
asked at about 120 deg. Fah., but requires 270deg. Fah. 

fore melting (higher than ome ag It_is completely 
soluble in benzole and carbon di-sulphidein the cold. Turpentine 
dissolves it with the application of heat, while it is only partially 
soluble in anhydrous alcohol and ether. It becomes strongly 
friction, and is a better non-conductor of heat and 
electricity than gutta- on which account it may find con- 
siderable application for electrical and —— uses. Caustic 
concentrated hydrochloric acid do not attack it ; but 
concentrated sulphuric and nitric acids attack it as they do gutta- 
percha, which it closely resembles in all other properties, 
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MISCELLANEA. 
THE ceremony of o the Irvine Water | which have 
been erected at a cost of about £40,000, took place on the 


8th inst. 

Ar a special meeting of the Manchester City Council, on Wed- 
nesday, the Thirlmere water su ——— was again discussed, 
and by forty-two votes to two th uncil expressed its determi- 
nation to obtain a water supply from Thirlmere. 


Tue largest flour mill in the world is now, according to an 
American oy being built at Niagara Falls. Its capacity will 
be about barrels a day. The-structure is placed on the 
hydraulic canal, which has a perpendicular fall of about 190ft. 


A company has been — by the Foulton paper mill 
people, at Wheeling, says the American Manufacturer, for the 
manufactureandintroduction of a new articlecalled ‘‘ leatheroid,” 
which it is intended shall take the place of gutta-percha and 
leather in the manufacture of trunks and other like articles. 

AN inhabitant of Detroit has invented a machine for foldin; 
and wrapping newspapers for post. The newspapers are f 
from a continuous roll, and in three motions the machine fo lds 
the paper, encloses it, and pastes the wrapper. The paper comes 
rg is said, much more neatly folded than it could possibly be 
by hand. The work is done very rapidly. 

Tue number of persons that can be elevated at once by the 
great Trocadéro lift is fifty. Ina single day 1200 persons ‘have 
used it. The time required for ascending is about four minutes 
for an altitude of fifty-three metres. The velocity is rather great 
at first, but gradually diminishes, and is very slow at the end. The 
distance run is about one-tenth of the elevation reached by the 
captive balloon. 


Tue Sydney people begin to fear that they have acted very 
precipitately in announcing an exhibition for 1879. At ameeting 
of the cultural Society of New South Wales, held on the 
12th ult., the proposal again came under discussion, and a motion 
to abandon the project, unless special funds were provided during 
the current month, was negatived by eleven votes to ten, the 
matter being referred to a special general meeting of the members 
to be held that day month. 


At a meeting of the Severn Navigation Commissioners held at 
Worcester on Monday, the proposal of the Liverpool Corporation 
to procure its water ip 6g Bas the sources pf the Wyrnwy, 
a Welsh tributary of the Severn, was considered. Fears were 
expressed lest the abstraction of a large body of water from the 

ymwy might affect the navigation of the Severn ; and it was 
ultimately resolved that an engineer should be instructed to pre- 
pare a report upon the matter for further consideration. 


Tue Montague Paper Company, Turner’s Falls, have been, 
says an American paper, b' Y m peat successfully, 
under their boilers set with the Jarvis 
soon as the owners of peat bogs in that hen found it could be 
burned successfully without drying, they raised the price so high 
that the mill has gone back to screenings again. Peat landin the 
New England States is not worth, on an average, over £1 per 
acre. It costs about 2s. per cord to dig and haul peat when 
within a mile of the mill. Three cords of green peat, burried by 
the Jarvis process, are equal to one ton of the best soft coal, and 
the economy over anthracite coal is from 30 per cent. to 40 per 
cent. Every mill having peat lands near at hand can supply 
their own fuel at a small expense, as the peat is not dried but used 
as dug, with little soft coal mixed. 


Four accidents in blast furnaces, all more or less serious, caused 
by the explosion of finely-divided carbon, have, it is said, recently 
taken place in America. e more recent of these deserves 
mention :—‘‘On the 8th of July a blast furnace was shut 
down for repairs and workmen began shovelling out. Soon 
afterwards all the loose stock was out, leaving the scaffold 
hanging against the sides above the boshes. Workmen were 
cooling the suspended mass by means of a stream of water from 
below, when it suddenly fell with an explosion, burning eight 
men, three of whom died. In the opinion of those present the 
explosion was caused by ignition of the finely-divided carbon. 

ter the explosion the air was full of it, and it settled on every- 
thing in the neighbourhood. There is no evidence that the 
explosion was caused by the escape of confined steam or gas, as 
the mass lies as it fell, and nothing about the stack is broken or 
displaced.” 

SMALL quantities of a new variety of fibre are received in England 
from time to time for which a great demand is likely to arise if 
its production on a sufficiently large scale can be reliedupon. It 
is the produce of a variety of aloe said to be peculiar to Mauritius 
or which, at any rate, grows in abundance in that island, and 
from the leaves of which long fibrous threads of peculiar tenacity 
and pliability are extracted. The leaves are simply crushed, and 
do not require to undergo the complicated processes necessary for 
preparing hemp or flax, so that the cost of labonr is greatly 
reduced. Threads and ropes formed of these fibres are said to be 
superior to any known material of similar kind. One of the chief 

roperties of the material is that it is believed to be free from the 
iability to rot which characterises all other fibres when exposed 
to the action of salt water. If this should prove to be the case, 
it would be invaluable for the manufacture of ships’ rigging and 
for similar purposes. 


News reaches us from Bombay that fot anxiety has been 
caused by a slip having occurred at the Toolsee tunnel, and that 
fears were entertained lest the Toolsee dam should give way and 
precipitate its water into Vehar. Although it is said that the 
whole contents of the Toolsee would only raise the water in the 
Vehar Lake 3ft., yet the terrific rush with which the water would 
burst through the Nonud Valley, leading to Vehar, would 
probably cause one of the Vehar dams to give way, in which case 
there would be a total end to the water supply of Bombay. To 
prevent this calamity the water in the Vehar Lake is being 
reduced by the escape pipe. A large quantity has been already 
drained off, in addition to which measures have been taken to 
lower the weir. If matters get worse, it is proposed to blast 10ft. 
of the weir, which would oy insure the safety of Vahar. 
According to the Times, Sir Richard Temple has visited Toolsee 
Lake and consulted with the engineers with reference to pre- 
caution measures. The dam is stated to be safe for the 
moment, but it was neccessary to reduce the northern dam in 
order to lower the lake and remove the severe pressure on the 
threatened dam. 


Ar the last quarterly meeting of the Scarborough Town 
Council, a report was read from the Water Committee, stating 
that the Acts of the Waterworks a and of the Corpora- 
tion had received the Royal assent. e Waterworks Company’s 
Act empowers them to construct and maintain a reservoir at 
Fylingdale; a reservoir with filter beds at Scalby ; a line of pi 
from Fylingdale to Scarborough ; and a line of pipes from 
to Scarborough, with the different requisite junctions and neces- 
sary works, and to prepare or divert the several streams shown 
upon the plan. The committee embody in their report the sub- 
stance of a report presented by Mr..Filiter, C.E. to the Water 
Company, on the scheme proposed by him for obtaining, on the 
gravitation principle, an extra supply of water. A table showed 
that within the past ten years the daily consumption of water 
had increased from about 545,000 gallons to 817,000 gallons, or 
an increase of about 29,000 gallons daily for each year, and at 
this rate the maximum summer demand would ten years hence 
amount to 1,100,000 gallons daily. Any new source of supply 
should not only afford this quantity at once, but should be capable 
of furnishing double or more. e committee recommend the 
py ge a of an engineer to confer with Mr. Filiter and report 
on heme, and generally as to the most desirable course to be 
ces, 


is sc! 
adopted by the Corporation under all the circumstan: 
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THE PARIS EXHIBITION—TRAMWAY ENGINE. 


ve 





THe four-wheeled coupled tramway engine illustrated} the -water tank, ..The principal dimensions over all are, 
above, and exhibited by the Société St. Leonard Liége, and | extreme length, l4ft.; width, 7ft.; and height, including 
constructed on Vaessen’s system, is one of those in which the | chimney,’Iift, 4in. The engine rests on six wheels, four of 
constructors have aimed at entirely concealing the machinery. | which, with a diameter of 24im., are coupled ‘at a distance of 
It is especially remarkable for the means adopted for getting | 28in. between centres , the other two, with a diameter of 20in. 
rid as well of the steam as the smoke. The steam is being free to turn on their axle; the latter its of a slight’ 
divided into three parts; one part serves to increase the | lateral displacement’ to assist in ing si curves, 
draught, another is carried to a circular pipe pierced with | extreme wheel base is 6ft. 4in. ; diameter of cylinders, 7inv; 


-8i holes, placed in the smoke box near the tube cag the | length of stroke, 24in.; heating surface of fire box, 18°30 


steam which escapes through these holes serves to beat down | square feet; tubes, 123°70 square feet; total, 142-00 square 
the sparks. The third portion condenses in 2 coil placed in | feet ; weight of engine in service, 8°72 tons. 











THE OCTUPLE TELEPHONE. 






PLAN 
SHOWING OPENING & SUBDIVISION 
OF MOUTHPIECE 


PLAN ON LINE A.B. 
RADIAL WINES SHOWING ARRANGEMENT | 


» 


& DIVISIONS OF DIARHRACMS. © 











SECTION 


ELCV/ TION 


_ We have pleasure in giving herewith illustrations of an | these instruments a practical success was an increase of the 
improved telephone, manufactured by Messrs. Cooke and Sons, | volume of sound. Almost all who have attempted to im- 
Y 1 prove them in this respect have endeavoured to do so by 
engaged upon experiments with Bell’s telephones, found, as | increasing the size of the diaphragm, and the number of coils 
many others have done, that the great thing needed to make | acting upon, or acted upon by one and the same diaphragm 


York. Mr. Cox Walker, electrician to the firm, whilst 





tive feature of t! 


Pee: 


at the same _ The seule sinks ghey & way as 
been more or successful ; angi} . Cox Walker 
ofall cgiaake te Rave cdoplad ‘he tingle which 


two such dia) 
with its coil and et, and united the 
each into one mouth or earpiece, and thus conveyed them 
simultaneously to the ear or diaphragms, that a greater 
volume of sound would be the natural result. He accord- 
ingly tried an instrument so made, and found the result 
beyond his expectations—the volume of sound transmitted by 
this duplex instrument being more than;double that from 
one with a single diaphragm! of- the e size. This he 
accounted ota: fact that in mdking the du instru- 
ment*he had-bent the usual_bar_ magnet ¢ 
into a horseshoe form, with a coil-an each 
of making the diaphragms separate 5 
late, as an armature diaphragm, across 
orseshoe et, and then virtually-divid 
ite-vibrations, by tightly nipping it-between aid’ 
of the openings containing the coils. Thus” theeitiductive 
action Bg each pole of the magnet maintained the'dia) 
ina more powerful state of etisation, and thereby in- 
creased its reactive effect upon the magnets and ‘coils. It 
also resulted from the form of the mouthpiece that 
the diaphragms were at an angle with the axes of open- 
ings conveying the sound waves ; in this respect eta aa 
well-known peculiarity of the form of the human ear. d- 







ing the results so satisfactory with two diaphragms, united 
as described, Mr. Walker next tried four, and then eight, 
uniting all by a special mouthpiece in a similar manner, as 
illustrated, and with equally successful results. Indeed, we 
hardly see why a room side full of, such diaphragms might 
not. be tried... The, mouthpiece. is, perhaps; we most distinc- 
improvement, and we tnderstand Mr. 

it. Our illu: - 
trations will probably explain its construction much better 
than any description. The single opening which is placed at 
the ear or mouth, branches out into two, four, eight, or more 
subsidiary openings or small funnel-shaped es, which 
direct the sound waves upon the centre of the diaphragms, or 
from them to the ear. ‘he coils are connected together as 
for a series of electro-magnets, and the:current passes through 
them all at the same moment_in one continuous circuit, The 
articulation is perfect, and the*Yolume of sound appeats to 
increase in proportion to the @ncrease in the mum of 
diaphragms and coils used. In-prder to test their penetra- 
tive powers, Mr. Willoughby Smith, the well-known jelec- 
igian, in company with,other jgentlemen, tried gne of the 
plex and quadruplex)instrdments a few weeks agoion a 

e coiled in tanks, at the works of the Telegraph Main- 

‘ ¢and Construction Company ati Greenwich. | His’ first 
2X] nt was with 14 knots of{coiled cable, through Which 
he “heard distinctly ;” his next) trial =e through 414 knots 
of cable, with“ good results.” ot haVing.a greater léngth 
a cable available, Mr. ith then tested the instrument 














. Fesistance , ing ohms in the circnit— 
equalling, probably, 200 miles of gi 
results,” and afterwards increasing the resistance to 10,000, 


on, and singing was ‘“‘ very ;” with 200,000 ohms “ sing- 
ing and ing |were very indistinct,” though the call of 
“cuckoo” was heard distinctly through the 
resistance “oft, 000;000-ohms;- . 

only just distinguishable. Thegejregults, vouched for by sucn 
an eminent authority as Mr. Willéughby Smith, are extra- 
ordinary, and jexhibit in a w ul manner the excessive 
sensibility of the Bell teledhorte A receiver. 


F, ; 
MAILSCOVERED FLEXIBLE TUBING. 


20,000, and 40,000 ohms, tirongh which talking was carried 


ost fabulous 
ssnging and talking were 
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HerewirH te illustrate what tha makers, with considerable 
show of reasgp, call an meee flexible tubing. Jt was 
designed cli fore i 


“air and vacuum brakes, 
wer of resistance to wear makes it 
drills, mininggidyother purposes. 

i he Bose, thoroughly 

¥ s@als the cut ends, 
prevents it 
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adjacent point like 
ordinary hose. It ca I 
by sudden pressure; it a08 
wear easily by abrasion at a i 
factured by the Droge and FE 
New York city. ‘si 


twis' " enaily collapse, or 
nd dat an angle. It is manv- 
(Manufacturing Company, 








Cyprus.—From thé ‘list 6f) Aew!éémpanies registered, the 
particulars of which are given —. in the Investors’ Guardian 
newspaper, it appears that within the past fortnight six com- 
panies, with an aggregate capital of £445,000, have been regis- 
tered for the purpose of carrying out rations in’ connection 


with our recently acquired possession of The companies 
are as follows: and Asiatic Tur! Investment and 
Lan tal £2,000,000, in £10 shares. Island of 
Cyprus Land and ing £100,000, in £5 
shares. Bank of Cyprus and ital £25,000, 


£5 shares. prov 
0 shares. Land M Investment. and 





£1,000,000, in 


Trust Company of Cyprus—Capital £1,000,000, ‘in £10 shaves. 
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CONTRACTS OPEN—CROYDON RURAL SEWERAGE WORKS. 


MR. BALDWIN LATHAM, M.I.C.E., ENGINEER. 
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‘OONTRAOCTS OPEN. Hamlet of Wallington, in the county of Surrey, required by the | porated on a platform before mixing. The mortar shall be com- 
a. \ silt — Croydon Rural Sanitary Authority. Mr. Baldwin Latham, — of two. parts of clean sharp sand, and one part of best 
CROYDON RURAL SEWERAGE WORKS. M.1.C.E., Westminster, is the engineer, and tenders must ortland cement. The mortar to be used in building the engine 
Tue following 'is'an’ abstract of the: specification of the works | sent to Mr. A. G. Blake, \28," George-street, Croydon, on or | and boiler house, chimney shaft, and cottages above the ground 
required to be executed in constructing sewers of brick, concrete, | before the 27th inst. After setting forth very fully the condi- | line, shall be composed of Dorking lime and two parts of sand. 
earthenware and concrete pipes, and for theerection of an engine- | tions of contract, and the qualities and kinds of materials, the | The works of engine-house, boiler-house, and chimney shaft and 
es mang chimney shaft, sewage filters, and cottages; the | specification proceeds :— ecttages, below the ground line, and all the tanks, wells, &., 
providing and se to work a pair of rotative condensing steam | All concrete that may be ordered to be used in the works shall | will be set in Portland cement. The contractor shall construct 
pumping es and Cornish boilers, and other machinery for the | be composed of six measures of clean gravel, ballast and sand ; | the brick and concrete sewers as indicated on the drawings. The 
sewage Ww 3, the ‘and boring of an Artesian well, and the | no stone shall be larger!{than will pass & h contractor 


1 rough a sieve with _ excavate the ground to the de and 
, draining; and eget eal vena eager agp. pom sD eone-nagen The ere — : pe sevenanennne that the - acme eer — on a heer : list - 
sewage carriers, embankments, roads le comple e i paces betw: e | sixteen iven to Ww ture t 
walls, and the construction of & bridge over the river Wandle, in ele aw eye e . waa re with: In , os: 0008,” oe. Bad Grou 


u e d th capvegnte if necessary, be washed. | to be dealt with. In case any loose, soft, or bad ground 
connection with’ the a and et of the sewage of the | Six measures of the ate shall be mixed with one measure of | is met with, the contractor shall excavate the same to a 
péwishes of Beddington, * tcham, Morden, and the | best Portland cement, the materials shall be well incor: | solid folindation, and shall fill up the excavation to the level of 
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the sewer with concrete ; for this he will be paid extra. All the 
stoneware sewer and drain shall have the thicknesses and 
dimensions when burnt as given below :— 

In. In. In. In. In. In, In, In, 


Sizeofpipes .. .. .. .. -. 6 9 10 12 15 18 21 27 
Thickness of material.. .. .. i sie Be | 2 2 
Depth of socket .. .. .. .. 1 2 2 2 2 of a 2 
The contractor shall construct such sewers as may be di 


ee ee ne es sees eee Be id cement. 
The pipes shall have the following thicknesses :— 

»: be. in. ie. he -e.--ie,- e-- is. 

- &. 2 Bsa kh 2S 

a 1 1 1 1} lh 1} 2 2} 
The sockets of these pipes shall be formed with ogee rebated 
joints. The contractor shall bed such of the pipes as'may be 
ordered in Portland cement concrete; as, for example, 18in. 
pipes in 3in. at thinnest t, 2lin. with 4in., 24in. with 4}in., 
and 27in. with 6in. All junctions with the main a ag 
shall be formed with curved pipes inserted in the sides in the 
direction of the streams, and tangential with the main pipes. The 
ends of the curved pipes to radiate to the centre whence they are 
_—, The a shall — gt necessary cast per 
pi or carrying the sewers underneath the rivers, streams, an 
iow or in any other position shown on the drawings, or that 
may be ordered by the engineer. All the pipes and castings shall 
be of the best quality and free from defects. The pipes shall 
have the Scowing dimensions I 

n 


Depth of 
diameter. Thickness. socket. 

in. in. in. 

9 2 
10 2: 
12 3 
15 *3 
18 3 
21 3 
24 Z 
27 1 


The contractor shall build all the manholes where shown on the 
lans and sections. Provision shall be made at various points 
or forming flushing stations for flushing the sewers, and for this 

P the contractor shall sink a well for collecting water for 

ing purposes. The contractor shall provide and fix all the 
ventilating manhole covers as shown on the drawi all of which 
shall be 20in. clear diameter. The contractor shall provide and 
fix all the cast iron ventilator chambers as shown on the draw- 
ings, all of which shall be 15in. clear diameter, having circular 
covers, and of C description. The contractor shall provide all 
materials and labour for i good all settlements. 

It being the intention of the Rural Sanitary Authority that the 
rainfall shall not be admitted into the new system of sewers, the 
present system of drains is to be preserved. e contractor shall, 
at the points indicated on the p construct the overflows for 
the sewers, and shall also suppl e tankard valves for the 
overflows. The contractor will be uired, as part of his con- 
tract, to disconnect the house drains from the existing sewers, 
re-lay a portion of every house drain with proper fall to the 
sewer, and re-connect every house drain with the new sewers. 
The contractor shall excavate the ground for the construction of 
the sewage tanks shown upon the drawings. The division walls 
shall be co with blue brick on edge, set in neat Portland 
cement. e sluice and frames which are inserted in the walls, 
the frames shall be oak, and the doors of 1}in. red deal. The 
cross bands to be worked into proper handles at the top, for the 
purpose of closing or opening. The contractor shall construct, as 
shown on the drawings, the mud pit and p: es from the tanks 
communicating therewith. The contractor shall supply manholes, 

., with cast iron penstocks, with rack and pinion motion, to be 
fitted into the places shown on the drawings. 

The contractor shall build the engine-house, filter-house, sewage 
chamber, boiler-house, chemical and coal sheds, and chimney 
shaft, as shown on the drawings. The contractor shall set the 
two boilers in concrete and brickwork, as shown in the drawings. 
The contractor shall lay 4in. drains from each of the drop spouts 
of the new buildings to a rain-water tank to be provide by the 
contractor, the overflow from which shall be connected with the 
main drain on the sewaged land. The ccntractor shall make all 
bolt holes, and cut out ‘any brickwork that may be required for 
fixing the engines, boilers, or other machinery. The contractor 
shall build the flue to connect the boiler-house with the chimney 
shaft. The contractor shall pave with brick on edge the floor of 
the coal shed, front of the boilers, chemical shed, and filter-house. 
The contractor shall supply the following stones for the engine- 
house, which shall be Soaniey Fall stone, or other stone to be 
approved by the engineer :— 

34 blocks 18in. by 14in. by 9in. for roof principals. 

10 blocks 18in. by 18in. by 6in. for base of columns, 
1 block 4ft. by 4ft. by 12in. base lime mixer. 

12 blocks 9ft. by 18in. by 6in. shafting. 

16 blocks 18in. by 18in. by 12in. pump girders. 

The contractor shall supply and work any sleeper stones that 

a he — for supporting the ends of any iron or wooden 

girder. e contractor shall supply the moulded and carved neck 

mould and brackets for the chimney shaft. The stone shall be 
ground box stone. The floor of the engine-house shall be paved 
with 2hin. polished York paving, laid on Gin. of concrete. The 
whole of the timber to be used in the building, unless otherwise 
specified, shall be Memel or Dantzic, of the first quality. The 
contractor shall provide two pairs of 2hin. panel or framed doors 
for the engine-house, the upper part to be glass. The principal 
doors shall have 6in. by 4in. ‘wrought, rebated and chamfered 
frames, dovetailed into the stone steps, the frames to have Gothic 
heads. All the window frames shall have oak sills. The frames 
shall ve 44in. ja wrought, rebated and chamfered. The 
casements shall be 14in. hinged, to open in. The contractor shall 
supply the timber framing i the roof, and shall cover the roof 
with 1} beaded and rebated boarding placed diagonally over the 
framing, and shall supply and fix the ventilators. The contractor 
shall supply 5hin. semicircular gutters, and 3in. drop spouts for 
the roofs of the engine and boiler-house, and other buildings. The 
contractor shall provide all lead that may be required for running 
in the bolts into the stonework, and sh: poet and fix a light- 
ning conductor, to consist of copper stem and boss, carrying not 
less than five’ points. The stem shall be connected with the 
ground by a gin. copper wire rope. The contractor shall flash 
round the louvre vent rs on roof with 5 lb. lead, and shall also 
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same very pipe as n’s press. ‘To supply a washing 
for the cloths of the filter presses ; and in dition the cloths of 
the presses. The contractor shall provide and fix the girders 
necessary for fixing the pumps in the sewage well, and perform 
all work necessary for conveying the sewage from the mud tank 
into the filter The contractor shall excavate a trench 
not less than wide all round the area proposed to be laid out 
for the intermittent filtration of the sewage. Such trench, in 
wef case, shall be carried down to the clay. The contractor 
8 form an embankment 12in. high along the side of the irriga- 
— land next the river, on the land the property of the Rural 
nitary Authority, and shall raise present embankment at any 
low point. The contractor shall level, excavate, embank, form 
and lay out, and pare and fit the whole of the area enclosed 
by the puddle wall, so that it may used as an intermittent 
ter. All clay above the level of the subsoil drains shall either 
be removed and its place substituted with porous material, or it 
shall be burnt into ballast, and then be returned to the filter 
area. The contractor shall properly crop the whole of the land. 
The contractor shall form, em excavate, and make all the 
roads shown on the plan. The roads shall all be metalled for the 
width shown on the detail drawings. The foundation of the 
roads shall be formed with 6in. of burnt ballast, burned from 
clay to be excavated from within the filtration area or other land 
of the rural sanitary authority, as may be di e cover- 
ings of the roads shall consist of good wall gravel, the large 
stones being broken to pass a 2in. ring. The contractor 
shall provide three pairs of wrought-iron gates, for rr on 
the entrance to the roads. The contractor shall build the 
brick piers, and provide and fix the caps for these gateways, 
which s be constructed in accordance with the drawings. 
The contractor shall provide a close boarded oak fence between 
the pier adjoining the stile and the boundary of the adjoining 
property at the point where the ditch enters the land. e con- 
tractor shall construct all the carriers necessary to equally dis- 
tribute the sewage over the filtering area. The eastern carrier 
will consist of an 18in. earthenware pipe. The western main 
carrier will an open carrier constructed in concrete. The 
contractor shall build intv this concrete carrier all the 
earthen blocks, as shown, for outlets. Each of these blocks 
shall be provided with a wooden shuttle. The contractor 
shall lay in the upper plots 9in. a goer] pipes as carriers below 
the surface. The contractor shall build in concrete, and shall 
cover with tooled York slabs, the sluice chambers on the pipe 
carriers, and shall build all the chambers requisite for the + peony 
distribution of the sewage over the filtration area, and shall build 
in all sluice frames and provide proper sluice doors. The frames 
of all these sluices shall be made of oak, and the sluice doors of 
ood red sound deal. The sluice doors are to be provided with 
andles at the top, worked out of the cross bands. All the sluice 
doors shall be 14in. in thickness when finished. The contractor 
shall supply 150 elm stop boards for the open delivery carriers. 
The contractor shall excavate and refill all the trenches required 
for the under-drainage of the filtration area, and for the purpose o: 
forming any manhole or ventilator. He shall construct the main 
drain, as shown in brick and concrete, and shall form and con- 
struct the man-holes, and provide and fix the covers as shown 
for these man-holes. At the outfall of the main drain the con- 
tractor shall construct a square shaft, in which a groove shall 
be made, and into which a apg for gauging may be fixed, 
and the contractor shall — ly a suitable gauge-board for this 
purpose. The cross drains, leading into the main drain, as shown 
on the plan, shall all be formed of 12in. perforated earthenware 
glazed socket-pipes. The contractor shall give a price in his 
schedule for executing any other perforated drains of from 12in. 
to 6in. diameter. At the foot of thé puddle-wall, or at such 
suitable level that will be fixed by the depth of the drains in the 
land, the contractor shall lay in a benching, cut out of the inner 
side of the trench for the puddle-wall, a Gin. drain pipe. The 
contractor shall sink and bore, as nearly perpendicular as possible 
an artesian well on the site shown on the plan. The well shall 
be bored the whole depth, and shall pass through the London 
clay and tertiary beds, and 30ft. into the chalk. It is anticipated 
that the chalk will be found at a depth of about 200ft. from the 
surface. The contractor shall line the bore-hole with 6in. cast 
iron pipes, fitted with wrought-iron sunk collars. The aes to 
be turned and fitted, so that when the collars are fixed the a 
a! be flush both inside and outside. The bore-pipes shall 0 
be fitted with a steel shoe at the bottom. The contractor shall 
form the open basin in cement concrete 8ft. diameter for receiving 
the water from the bore-pipe, and shall fix a small iron gauge 
dam for measuring the quantity as it flows from the basin, and 
shall lay on the water to the engine-house. The contractor shall 
remove the existing buildings from the site of the intended 
works. He may, however, have the use of these buildings 
during the construction of the works, and license given to use any 
of the materials found on the property for the purpose of the 
works. A part of the present cot and premises shall be 
fitted by the contractor as an office for the resident engineer. 
The contractor shall construct the bridge over the river Wandle 
as indicated on the drawings. It shall consist of two wrought- 
iron plate girders, lattice-work fence, rolled et pee and 
planked flooring. The foundations of this bridge shall be formed 
in concrete to be carried as deep as the excavation for the puddle- 


line the valleys of the roof with the same description of lead. The | wall 


contractor shall glaze the windows of the building with seconds 
crown glass, 24 0z. to the foot, with the exception that the 
windows of the boiler-house and filter-houses shall be glazed with 
rough plate glass. The contractor shall stain and varnish the 
timber works of the roofs, and paint the ironwork, and shall 
paint, grain, and varnish all the external doors. The contractor 
shall cover the walks and drives around the buildings with a 
coating of gravel Gin. in thickness, on a foundation of burnt 
ballast Gin. thick. The contractor shall build the chimney shaft 
as shown on the drawings. The contractor shall build two 
detached cottages on the sites shown on the plan. The contractor 
shall provide a pair of horizonal rotative condensing pumpin; 
engines, to be manufactured by Messrs. Hathorn, Davis, an 
Davey, or other makers to be approved by the engineer. Each 
engine and pump to be capable of raising 62,000 cubic feet of 
sewage in eight hours when they are working not more than thirty 
revolutions per minute. In addition to this work at the same 
time each engine shall be capable of driving the ing for work- 
ing one of the two chemical mixers, and one of the pair of Need- 
and Kite’s 4in. pumps for the filter presses as hereafter 
described. Each steam cylinder shall not be less than 12in. dia- 
meter, by 20in. stroke, filled with separate main slide and expan- 
sion valves, and provided with suitable apparatus so 
that the of expansion may be varied while the engine is at 
work. e piston to be of ample depth, fitted with metallic 











THe Fata Accipent at THornaBy Ironworks. — The 
remains of Mr. John Thompson, foreman fitter, were conveyed 
to their last resting place at South Stockton Cemetery on 
Thursday afternoon, the 8th inst. They were followed by Mr. 
William Whitwell, J.P., Mr. J. Watson, cashier to the firm, and 
the whole of the workmen, in addition to eight mourning i 
containing friends and relatives. The coffin bore a simple 
inscription comprising the name and age of the deceased (50 years), 
and dates of his birth and death. There was a] attendance 
of the general public. The body of Mr. Thomas itwell was 
interred on the afternoon of Friday, the 9th inst., atthe “‘ Friends,” 
burial ground, Stockton-on-Tees. The funeral was more largely 
attended than any which has there taken place for several years. 
The interest evinced by the general public was intense. The 
ae perv was nearly a mile in length, and the whole route was 
ined on both sides by dense crowds of ple. The hearse was 

receded by the leading members of all the principal public bodies, 
including the Cleveland Institution of Engineers, and was 
followed by the relatives and intimate friends of the deceased, by 
the whole of the workmen employed atthe Thornaby Iron- 
works, and by the members of the various philanthropic societies 
—— he —————. rca me Ae oi do wen a 

upon it name and age of the deceased years) an 
the date of his death. 
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THE BRITISH ASSOCIATION. 

On Wednesday evening the public i of the 
British Association for 1878 began at Dublin, with the 
reading of the presidential address of Mr. Wm, Spottiswoode. 
The meeting promises to be an exceedingly lively one in the 
matter of festivities and amusement, the inhabitants of 
Dublin, and various noblemen residing in the vicinity having 
made arrangements on a most hospitable scale to entertain 
their visitors, All the hotels are full, extensive as is the 
hotel accommodation of Dublin. Intellectual quality as well 
as quantity is already well represented in the arrivals; for 
instance, at the General Committee Meeting on Wednesday 
morning, the following occupants of the presidential chair 
during various years were present: Mr. William Spottis- 
woode, Professor Huxley, Sir John Hawkshaw, Professor 








tank | Williamson, Professor Allen Thomson, and Dr, Hooker. In 


addition were Professor Henry Smith, the recent Liberal 
candidate for the representation of Oxford University in 
Parliament, Sir John Lubbock, the Lord Mayor of Dubli 

the Earl of Rosse, Mr. F. J. Bramwell, and the Rev. 8. 
Haughton. The following is an abridgment of the re of 
the council read at the General Committee on Wednesday 


morning :— 

‘‘The following resolution was referred by the general 
committee at Plymouth to the council for consideration, and 
for action, if it should seem desirable, viz.:—‘ That the ques- 
tion of the appointment of a committee, consisting of Mr. F. 
J. Bramwell Mr. J. F. Bateman, Mr. G. F. Mr. 
Rogers Field, Captain Douglas Galton, Mr. R. B. Grantham, 
Mr. Baldwin Latham, Mr. C. W. Merrifield, and Mr, G. J. 
Symons, for carrying on observations on the rainfall of the 
British Isles, be referred to the council for consideration, and 
action, if it seem desirable; and that the sum of £150 be 
placed at the dis of the council for the purpose.’ : 

“*The council having considered the resolution, and having 

laced themselves in communication with Mr. Symons, 

eciled that it would not be desirable to appoint the pro- 
committee, as, under the system — by Mr. 
ymons, the grant which had been made in former years by 
the Association could be discontinued without detriment to 
science. 

“The general committee adopted last year certain modifi- 
cations of the rules of the Association, which had for their 
object the exclusion of unscientific or other unsuitable papers 
and discussions, from the sectional proceedings of the Asso- 
ciation; and the council have, during the past year, further 
considered this question. 

‘‘The council are of opinion that the existing rules of the 
Association, with the additions hereto subjoined, will afford, 
if carried out in their integrity, a sufficient guarantee for the 
exclusion of unscientific and unsuitable papers:—‘1, That 
the appointment of sectional presidents, vice-presidents, and 
secretaries be made either a year in advance, or at such early 
period as the council may find practicable.’ ‘2. That no 

per received after the commencement of the meeting shall 
Be read, unless recommended by the committee of the section, 
after it has been referred and reported upon.’ 

‘‘At the meeting of the Association held at Plymouth, 
invitations were laid before the general committee, for the 
year 1879, from Swansea and from Nottingham. The invita- 
tion from the Mayor and Town Council of Nottingham to 
meet in that town in 1879 was accepted ; and it was under- 
stood that it would be preferable to defer the meeting at 
Swansea until 1880. In the course of the autumn the council 
received a communication from the Town Council of Notting- 
ham to the effect that it would not be convenient for them to 
receive the Association in 1879. The Mayor and Town 
Council of Sheffield have intimated to the council that they 
are desirous of receiving the Association in 1879 ; and invita- 
tions from the Mayor and Town Council of Sheffield, and 
from the scientific bodies in that town, will be laid before the 
general committee in due course. The invitations from Swan- 
sea for 1880, received last year, will be renewed on the present 
occasion ; and it will be in the recollection of the general com- 
mittee that an invitation was received last year from York, 

roposing that the fiftieth anniversary of the Association be 
hel in that city in 1881. 

‘In accordance with a recommendation made by the com- 
mittee of Section D, at Plymouth, and adopted by the general 
committee, the ‘Rules for Zoological Nomenclature,’ drawn 
up at the instance of the Association, have been reprinted 
and published. 

“‘The following men of science, who have attended meet- 
ings of the Association, have been elected correspondin, 
members :—Professor H. L. F. Helmholtz, Berlin; Dr. H. 
Kronecker, Berlin; M. Akin Karoly, Pesth; Dr. Lindeman, 
Bremen; Professor Moissonet, Paris. 

‘«The council have nominated the Duke of Abercorn, K.G., 
and the Earl of Enniskillen, F.R.S., as vice-presidents of the 

resent meeting; and they submit these nominations for con- 
Semetion by the general committee. 

‘The council regret that pressing engagements compel Mr. 
Griffith to withdraw finally from the position of assistant 
general secretary after the present erney Sed the Association, 
and take this opportunity of expressing their high estimation 
of the value of the services which Mr. Griffith rendered 
to the Association during a period of sixteen years, and of 
the serious loss which his retirement will occasion to the 
council and to the Association. Mr. Griffith remains an ex- 
officio member of council, as a former general officer, so that 
the council trust they may still retain the benefit of his 
experience, ~ , 

**In accordance with the report of last year, the council 
will propose to the general committee that the post of assistant 
secretary be filled by Mr. J. E. H. Gordon.” 

The paragraphs in the foregoing, putting restrictions on the 
——— papers, are chiefly the result of Professor Barrett 
and others having caused much excitement at Glasgow by 
describing to the meeting certain so-called psychic facts of 
nature which they had witnessed, 

On Wednesday evening the president, Mr. W. Spottiswoode, 
delivered in the Exhibition building, to a os audience, an 
able address, of which the following is a slightly condensed 
report :— 

On looking back at the long array of distinguished men who 
both in this and in the sister countries have filled the chair of the 
British Association ; on considering also the increased pains 
which have been bestowed upon, and the increased importance 
attaching to, the presidential address ; it may well happen when 
as on this occasion, your choice has fallen upon one outside the 
sphere of professional science, that your nominee should feel 
unusual dence in accepting the Two considerations 
have, however, in my own case outweighed all reasens for hesi- 
tation: First, the uniform kindness which I received at the 


hands of the Association throughout the eight years during which 
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I had the honour of holding another office ; and, secondly, the | in mechanical practice, and is in fact nothing else than that | these. And, in the absence of any means of observing them 
conviction that the same goodwill which was accorded to your of universal mechanics which accurately singly, Professor Tyndall has su a scale of these minute 
treasurer would be extended to your President. These ahaathesa: 


tions have led me to arrange my observations under two 
viz., I propose first 
——— of the Association with which, through your su 

have been so long and so agreeably por Brace. and, secondly, 


pod ner in a few reflections, not indeed upon the details or 
technical progress, but upon the external asi and tendencies 
of the science which on this occasion I have the honour to 
re nt. 


ime was when the Royal Societies of London and Edinburgh 
and the Royal Irish Academy were the only ye el ies 
of British science and the only rece memoirs relating 
thereto. But latterly, the division of labour, so general in indus- 

trial life, has o; in giving rise to special societies, such 
the Astronomical, the Linnean, the Chemi the Geological, 
the Geographical, the Statistical, the Mathema' the Physical, 
and many others. To both the earlier, or more general, and the 
later or more special societies alike, the British Association shows 
resemblance and affinity. We are general in our comprehensive- 
ness ; we are a in our sectional arrangement; and in this 
respect we offer not only a counterpart, but to some extent a 
counterpoise, to the general tendency to sub-division in science. 
Further still, while maintaining in their integrity all the elements 
of a strictly scientific body, we also include, in our character of a 
microcosm, and under our more social ag a certain freedom 
of treatment, and interaction of our various branches, which is 
scarcely possible among separate and independent societies. The 
noral business of our meetings consists, first, in receiving and 

i 


‘sections into which our body is divided, with ons thereon ; 
secondly, in distributing, under the advice of our committee of 
recommendations, the funds arising from the subscriptions of 
members and associates; and thirdly, in electing a council upon 
whom devolves the conduct of our affairs until the next meeting. 
The communications to the sections are of two kinds, viz., papers 
from individuals, and reports from committees. 

Among the communications to the sections, sprees the 
most important, as a rule, are the reports; that is to say, - 
ments issuing from specially appointed committees, some of which 
have n recipients of the grants mentioned above. These 
reports are in the main of two kinds, first, accounts of obser- 
vations carried on for a series of years, and intended as records of 
information on the special subjects; such, for instance, have 
been those made by the Kew committee, by the committees on 
luminous meteors, on British rainfall, on the speed of steam- 
ships, on underground temperature, on the exploration of certain 
geological caverns, &c. 

One of the principal methods by which this Association 
materially promotes the advancement of science, and conse- 
quently one of its most important functions, consists in grants of 
money from its own income in aid of special scientific researches, 
The total amount so laid out during the forty-seven years of our 
existence has been no less than £44,000; and the average during 
the last ten pes has Leen £1450 per annum. 

Besides the funds which through your support are at the 
disposal of the British Association there are, as is well known to 
many here present, other funds of more or less similar character, 
at the disposal or subject to the recommendations of the Royal 
Society. There is the donation fund, the property of the Society ; 
the Government grant of £1000 ae annum, administered by the 
Society ; and the Government fund of £4000 per annum—an 
experiment for five ee be distributed by the Science and 
Art Department, both for research itself, and for the support of 
those engaged thereon, according to the recommendations 
of a committee consisting mainly of Fellows of the Royal 
Society. To these might be added other funds in the hands of 
different scientific societies, 

Passing from the proceedings to other features and functions 
of our body, it should be remembered that the continued exist- 
ence of the Association must depend largely upon the support 
which it receives from its members and associates. Stinted in 
the funds so arising, its scientific effectiveness would be materially 
impaired ; and deprived of then, its existence would he precarious. 
The amount at our disposal in each year will naturally vary with 
the population, with the accessibility, and with other circum- 
stances of the place of meeting ; there will be financially, as well 
as scientifically, good years and bad years, But we have in our 
invested capital a sum sufficient to tide over all probable fluctua- 
tions, and even to carry us efficiently through several years of 
financial famine, if ever such should occur. This seems to me 
sufficient ; and we have therefore, I think, no need to increase our 
reserve, beyond ae the moderate addition which a prudent 
treasurer will always try to secure, against expenditure which 
often increases and rarely diminishes. 

As regards the addresses delivered by presidents, one thing 
appears clear from a retrospect of past experience, viz., that first 
or last, either at the outset in his choice of subject, or in the 
conclusions ultimately drawn therefrom, the President, according 
to his own account at least, finds himself on every occasion in a 
position of ‘‘ exceptional or more than usual difficulty.” And 
your present representative, like his predecessors, feels himself 
this moment in a similar predicament. The reason which he 
now offers is that the branch of science which he represents is 
one whose lines of advance, viewed from a mathematician’s own 
point of view, offer so few points of contact with the ordinary 
experiences of life or modes of thought, that any account of its 
actual progress which he might have attempted must have failed 
in the first requisite of an address, namely, that of being intel- 
ligible. Now if this esoteric view had been the only aspect of 
the subject which he could present to his hearers, he might well 
have given up the attempt in despair. But although in its 
technical character mathematical science suffers the inconve- 
niences, while it enjoys the dignity, of its Olympian position, 
still in a less formal garb, or in disguise, if you are ple 80 to 
call it, it is found present at many an unexpected turn; and 
poe some of us may never have learnt its special language, 
not a few have, all through our scientific life, and even in almost 
every accurate utterance, like Molitre’s well-known character, 
been talking mathematics without knowing it. It is, moreover, 
a fact not to be overlooked, that the appearance of isolation, so 
conspicuous in mathematics, appertains in a greater or less degree 
to all other sciences, and perhaps also to all pursuits in life. In 
its highest flight each soars to a distance from its fellows. Each 
is pursued alone for its own sake, and without reference to its 
connection with, or its application to, any other subject. The 
pioneer and the advanced guard are of necessity separated from 
the main body, and in this respect mathematics does not materially 
differ from its neighbours. And, therefore, as the solitariness of 
mathematics has been a frequent theme of discourse, it may be 
not altogether unprofitable to dwell for a short time upon the 
other side of the question, and to inquire whether there be not 
points of contact in method or in subject-matter between mathe- 
matics and the outer world which have been frequently over- 
looked ; whether its lines do not in some cases run parallel to 
those of other occupations and purposes of life; and lastly, 
whether we may not hope for some change in the attitude too 
often assumed towards it by the re ntatives of other branches 
of knowledge and of mental activity. In his preface to the 
“Principia” Newton gives ex on to some general ideas 
which may well serve as the key-note for all future utterances on 
the relation of mathematics to natural, including also therein 
what are commonly called artificial, phenomena. ‘The ancients 
divided mechanics into two rational and practical; and 
since artisans often work inaccurately, it came to pass that 
mechanics and geometry were distingushed in this way, that 
everything accurate was referred to geometry, and everything 


inaccurate to mechanics. But the inaccuracies appertain to the | h 


artisan and not to the art, and geometry itself has its foundation 


to offer some remarks upon the tebe fi 


as | are clear. He 


in i 
iscussing communications upon scientific oy ates at the various | th 





down and 
the art of measuring.” He next explains that 
rational mechanics is the science of motion resulting from 


‘orces, 

me to lie in investigating the forces of nature from the phenomena 
of motion, and in demons that from these forces other 
phenomena will ensue.” Then, after stating the problems of 
which he has treated in the work itself, he says, “I would that 


all other phenomena might similarly be deduced from 


natural 

mechanical ciples, For many thi move me to s 

that ev Cay upon certain forces in virtue of which 
the particles o’ ies, through forces not yet understood, are 
either impelled er so as to cohere in igures, or are 
repelled and le from one another.” Newton’s views, then, 
mathematics, not as a method independent 
of, though applicable to, various subjects, but as itself the higher 
e or aspect of the subjects themselves; and it would be little 
more than a tion of his notions into other language, little 
more than a paraphrase of his own words, if we were to describe 
the mathematical as one aspect of the material world itself, apart 
from which all other aspects are but incomplete sketches, and 
however accurate after their own kind, are still liable to the 
imperfections of the inaccurate artificer. Mr. Burrowes, in 
his Preface to the first volume of the ‘‘Transactions of the 


Royal Irish Academy,” has carried out the same ent, 
appoachin, it from the other side. ‘‘No one science,” he says, 
“is so little connected with the rest as not to afford many prin- 


cone whose use may extend considerably beyond the science to 
which they peta y belong, and no proposition is so purely 
eoretical as to be incapable of being applied to practical pur- 
poses. There is no apparent connection between duration and 
the cycloidal arch, the properties of which have furnished us with 
the best method of measuring time; and he who has made him- 
self master of the nature and affections of the logarithmic curve 
has advanced considerably towards ascertaining the proportion- 
able density of the air at various distances from the earth. The 
researches of the mathematician are the only sure ground on 
which we can reason from experiments; and how far experimental 
science may assist commercial interests is evinced by the success 
of manufacturers in countries where the hand of the artificer has 
taken its direction from the philosopher. Every manufacture is 
in reality but a chemical tpn | and the machinery requisite for 
carrying it on but the right application of certain — in 
rational mechanics.” far your academician. Every subject, 
therefore, whether in its usual acceptation, scientific, or other- 
wise, may have a mathematical aspect; as soon, in fact, as it 
mes a matter of strict measurement, or of numerical 
statement, so soon does it enter upon a mathematical phase. 
This phase may, or it yo 4 not, be a prelude to another in 
which the laws of the subject are expressed in algebraical 
formule or represen’ by geometrical figures. But the real 
gist of the business does not dane lie in the mode of expression, 
and the fascination of the formule or other mathematical 
paraphernalia may after all be little more than that of a thea- 
trical transformation scene. The process of reducing to formule 
is really one of abstraction, the results of which are not always 
wholly on the side of gain ; in fact, through the process itself the 
subject may lose in one respect even more than it gains in another 
But long before such abstraction is completely attained, and 
even in cases where it is never attained at all, a subject may to 
intents and purposes become mathematical. It is not so 
much elaborate calculations or abstruse processes which charac- 
terise this phase as the principles of precision, of exactness, and 
of proportion. But these are principles with which no true 
knowledge can entirely dispense. If it be the general scientific 
spirit which at the outset moves upon the face of the waters, 
and out of the unknown depth brings forth light and living 
forms, it is no less the mathematical spirit which breathes the 
breath of life into what would otherwise have ever remained 
mere dry bones of fact, which re-unites the scattered limbs and 
re-creates from them a new and organic whole. And as a matter 
of fact, in the words used ty Professor Jellett at our meeting 
at Belfast, viz., ‘‘ Not only are we applying our methods to 
many sciences already recognised as belonging to the 
legitimate province of mathematics, but we are learning 
to apply the same instrument to sciences hitherto wholly 
or oy independent of its authority. Physical science 
is learning more and more every day to see in the 
phenomeria of nature modifications of that one phenomenon— 
namely, motion—which is peculiarly under the power of mathe- 
matics.” Echoes are these, far off and faint perhaps, but still 
true echoes, in answer to Newton’s wish that all these phenomena 
may some day ‘‘be deduced from mechanical principles.” If, 
turning from this aspect of the subject, it were my purpose to 
enumerate how the same tendency has evinced itself in the arts, 
unconsciously it may be to the artists themselves, I might call as 
witnesses each one in turn with full reliance on the testimony 
which they would bear. And, having more special reference to 
mathematics, I might confidently point to the accuracy of 
measurement, to the truth of curve, which, according to modern 
investigation, is the key to the perfection of classic art. I might 
triumphantly cite not only the architects of all ages, whose art 
so manifestly rests upon mathematical principles ; but I might 
cite also the literary as well as the artistic remains of the great 
artists of Cinquecento, both painters and sculptors, in evidence 
of the geometry and the mechanics which, having been laid at 
the foundation, appear to have found their way upwards through 
the superstructure of their works. And in a less ambitious sphere, 
but nearer to ourselves in both time and place, I might point with 
satisfaction to the great school of English constructors of the 
eighteenth century in the domesticarts; andremind youthat notonly 
the engineer and the architect, but even the cabinetmakers devoted 
half the space of their books to roan and to the principles 
whereby solid figures may be delineated on paper, or what is 
now termed descriptive geometry. Nor perhaps would the 
sciences which concern themselves with reasoning and speech, 
nor the kindred art of music, nor even literature itself, if 
thoroughly probed, offer fewer points of dependence upon the 
science of which I am speaking. What, in fact, is logic but 
that part of universal reasoning; grammar bvt that part of 
universal speech ; harmony and counterpoint but that part of 
universal music, ‘‘ which accurately lays down,” and demon- 
strates—so far as demonstration is ible—precise methods 
appertaining to each of these arts? Rnd I might even soges 
to the common consent which speaks of the mathematical as 
the pattern form of reasoning and model of a precise style. 
Taking, then, sion and exactness as the characteristics 
which distinguish the mathematical phase of a subject, we 
are naturally led to expect that the approach to such a 
phase will be indicated by increasing application of the prin- 
ciple of measurement, and by the importance which is attached 
to numerical results. And this very necessary condition for pro- 
gress may, I think, be fairly described as one of the main features 
of scientific advance in the present day. If it were my 
purpose, by descending into the arena of special_ sciences, to 
show how the most varied investigations alike tend to issue in 
measurement, and to that extent to assume a mathematical 
phase, I should be embarrassed by the abundance of instances 
which might be adduced. I will, therefore, confine myself to a 
passing notice of a very few, selecting those which exemplify not 
only the general tendency, but also the special character of the 
measurements now ay required, viz., that of minuteness, 
and the indirect method by which alone we can pera hope 
to approach them. An object having a diameter of an 80, 
of an inch is perhaps the smallest of which the microscope could 
give any well-defined representation ; and it is improbable that 
one of 120,000th of an inch could be singly discerned with the 
ighest powers at our command. But the solar beams and the 
electric light reveal to us the presence of bodies far smaller than 





and adds, ‘‘The whole difficulty of penely seems to | b 





objects in terms of the lengths of luminiferous waves. To this 
he was led, not by any attempt at individual measurement, but 
yy taking account of them in the aggregate, and observing the 
tints which they scatter laterally when clustered in the form of 
actinic clouds. The small bodies with which experimental 
science _ Bor omg hy we into — a not confined oe 
gaseous mo. es, but comprise complete organisms ; an 
the same philosopher has made a profound study of the 
momentous influence exerted by these minute organi in the 
economy of life. And if, in view of their specific effects, whether 
deleterious or other, on human life, any qualitative classification, 
or quantitative estimate ever ible, it scoms that it 
must be effected by some such method as that indicated above. 
oo to enumerate a few more instances of the measurement of 
minute quantities, there are’the average distances of molecules 
from one another in various gases and at various pressures; the 
length of their free path, or range open for their motion without 
Soa collision ; there are movements causing the pressures 
and differences of pressure under which Mr. Crookes’ radiometers 
execute their wonderful revolutions. There are the excursions 
of the air while transmitting notes of high pitch, which through 
the researches of Lord Ra: a3 appear to be of a diminutive- 
ness altogether unex ‘ ere are the molecular actions 
br vty ood into play in the remarkable experiments by Dr. Kerr, 
who succeeded, where even Faraday failed, in effecting a 
visible rotation of the plane of polarisation of light in its passage 
through electrified dielectrics, and on its reflexion at the surface 
of a magnet. To take one more instance, which must be present 
to the minds of us all, there are the infinitesimal ripples of the 
vibrating plate in Mr. Graham Bell’s most marvellous invention. 
Of the nodes and ventral segments in the plate of the tele- 
phone which actually convert sonnd into electricity and electricity 
into sound, we can at present form no conception. All that can 
now be said is that the most perfect specimens of Chladni’s sand 
figures on a vibrating plate, or of Kundt’s lycopodium heaps 
in a musical tube, or even Mr. Sedley Taylor’s more delicate 
vortices in the films of the phoneidoscope, are rough and 
sketchy compared with these. For notwithstanding the fact that 
in the movement of the telephone plate we have actually in our 
hand the solution of that old valk problem, the construction of 
a speaking machine; yet the characters in which that solution is 
expressed are too small for our powers of decipherment. In 
movements such as these we seem to lose sight of the distinction, 
or perhaps we have unconsciously passed the boundary between 
massive and molecular motion. rough the phonograph we 
have not only a transformation but a permanent and tangible 
record of the mechanism of speech. But the differences upon 
which articulation (apart from loudness, pitch, and quality) 
depends, appear from the experiments of Fleemin Jenkin and 
of others to be of microscopic size. The microphone affords 
another instance of the unexpected value of minute variations— 
in this case of electric currents; and it is remarkable that the 
gist of the instrument seems to lie in obtaining and perfecting 
that which electricians have hitherto most scrupulously avoided, 
viz., loose contact. Once more, Mr. De La Rue has brought 
forward as one of the results derived from his stupendous battery 
of 10,000 cells, strong evidence for supposing that a voltaic dis- 
charge, even when apparently continuous, may still be an inter- 
mittent phenomenon ; but all that is known of the period of such 
intermittence is, that it must recur at exceedingly short intervals. 
And in connection with this subject, i may be added that, what- 
ever be the ultimate explanation of the strange stratification 
which the voltaic discharge undergoes in rarefied gases, it is clear 
that the alternate disposition of light and darkness must be 
dependent on some periodic distribution in space or sequence in 
time which can at present be dealt with only in a very general 
way. In the exhausted column we have a vehicle for electricity 
not constant like an ordinary conductor, but itself modified by 
the passage of the discharge, and perhaps subject to laws differ- 
ing materially from those which it obeys at atmospheric pressure. 
It may also be that some of the features accompanying stratifica- 
tion from a magnified image of phenomena belonging to disrup- 
tive discharges in general; and that consequently, so far from 
expecting among the known facts of the iatter any clue to an 
explanation of the former, we must hope ultimately to find in 
the former an elucidation of wnat is at present obscure in the 
latter. A prudent philosopher usually avoids hazarding any 
forecast of the practical application of a purely scientific research, 
But it would seem that the configuration of these striae might 
some day prove a very delicate means of estimating low pressures. 
Now, itis a curious fact that almost the only small quanti- 
ties of which we have as yet any actual measurements are the 
wave lengths of light; and that all others, excepting so far 
as they can be deduced from these, await future determina- 
tion. In the meantime, when unable to approach these small 
quantities individually, the method to which we are obliged 
to have recourse is, as indicated above, that of averages, whereby, 
disregarding the circumstances of each particular case, we calcu- 
late the average size, the average velocity, the average direction, 
&c., of a large number of instances. But although this method 
is based upon experience, and leads to results which may be 
accepted as substantially true; although it may be applicable to 
any finite interval of time, or over any finite area of space (that is, 
for all practical purposes of life), there is no evidence to show 
that it is so when the dimensions of interval or of area are inde- 
finitely diminished. The truth is that the simplicity of nature 
which we at present grasp is really the result of infinite com- 
plexity ; and that below the uniformity there underlies a diver- 
sity whose depths we have not yet probed, and whose secret 
laces are still beyond our reach. The present is not an occasion 
or multiplying Ghusteations: but I can hardly omit a passing 
allusion to one all-important instance of the application of the 
statistical method. Without its aid social life, or the history of 
life and death, could not be conceived at all, or only in the most 
superficial manner. Without it we could never attain to any 
clear ideas of the condition of the poor, we could never hope for 
any solid amelioration of their condition or prospects, With- 
out its aid, sanitary measures, and*even medicine would be power- 
less. Without it, the politician and the philanthropist would 
alike be wandering over a trackless desert. It is, however, not se 
much from the side of science at large as from that of mathemathics 
itself, that I desire to speak. wish from the latter point of 
view to indicate connections between mathematics and other 
subjects, to prove that hers is not after ali such a far-off region, 
nor so undecipherable an alphabet, and to show that even at 
unlikely spots we may trace under-currents of thought which 
having issued from a common source fertilise alike the mathe- 
matical and the non-mathematical world. Having this in view, I 
propose to make the subject of special remark some processes 
culiar to modern mathematics ; and, partly with the object of 
incidentally removing some current misapprehensions, I have 
selected for examination three methods in respect of which 
mathematicians are often thought to have exceeded all reasonable 
limits of speculation, and to have adopted for unknown purposes 
an unknown tongue. And it will be my endeayour to show not 
only that in these very cases our science has not outstepped its 
own legitimate range, but that even art and literature have 
unconsciously employed methods similar in principle. The three 
methods in question are, first, that of imaginary quantities ; 
secondly, that of manifold bend and thirdly, that of geometry 
not according to Euclid. First it is objected that, abandoning 


the more cautious methods of ancient mathematicians, we have 

tted into our formule quantities which by our own showing, 

and even in our own nomenclature, are imaginary or impossible ; 

nay, more, that out of them we have formed a variety of new 

algebras to which there is no counterpart whatever in reality, 

but from which we claim to arrive at possible and certain results. 
(Continued on page 116.} 
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PARIS.—Madame Borveav, Rue dé ta Banque,’ {§ |) | 
BERLIN.—AsHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Grro_p and Co., Booksellers. 














TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of 4 wiry addressed to the 
public, and intended for insertion in this must, in all 

cases, be accompanied by a large legibly directed by the 

writer to himself, and ing a 2d. more, me enn et 

answers received by us may be to their inate No 

i ich do not: comply with 


notice will be taken of communications which 
Pgrsdit 


these t . 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied the name and 
address of the writer, not necessarily for ication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

— (Slag Wool).—Jones, Dade, and Co., 140, Leadenhall-street, E.C., 

‘On. 


J.J. F.—The Proceedings” of the Institution of Civil Engineers are to 
seen in most scientific libraries. They are supplied to members of the 
H.R. (Dronfield). —We pre refer to. the Carnforth Hematite fron 
- B. —We presume you to ‘or 
Company. Their works have been in progress for years, and are not 


yet sinished, : 
A. K.—It is quite beyond our province to : ished theories of the 
kind to which you refer. You would do wel subject por d the 


the 
Institution of Naval Architects, Adelphi-terrace, St 
E. P. (Trimmingham).—{1) Boz's treatise-on ‘* Heat" will your 





» anewer 
purpose. (2) There is a paper by Mr. Rapi in the ' Proceed- 
ings” of the Institution of Civil Bnagineers, vol. i, On the Fixed 
Signals of Railways,” which will no doubt supply the in ion you want. 
(3) About 8in. (4) The governors are run too fast. (Rither drive them at a 
lower speed, or put rn a stronger spring. = t sunienen 

H. B.—Almost the entire strength of your casting lies in the thickened toed 
just behind the jaws, 6hin. X 12in. = 78 square inches. Good tough cast 
iron will bear a tensile strain of about 7 tons on the squareinch. The 
breaking weight of your casting would fore be about 546 tons. 
The line of pressure falling outside of the piace where the casting would 
break, a small al nade for leverage. It is likely that 
your casting will stand 500 tons, exerted at the place marked in your sketch, 
provi the casting is quite sound. We doubt, however, that a really 
sound casting of the kind could be got, and we should not like to put more 
than 50 tons on as a working strain. 

Rock Bvastine,— Ie have received from Mr. André, the author of the work 
on ** Rock Blasting,” reviewed in our last impression, a letter covering five 
pages with complaints concerning owr-review of his work, which we must 
decline to publish. The tone of acri which characterises it is not 
supported by any logical contravention of our strictures. We have recurred 
to the work itself, and find that the reviewer is quite correct in his statement 
that the “‘ picric acid” explosives, alarge ahd important series, are not even 
mentioned, nor can we modify the other objections we have made to the work. 
If journals such as owrs were to publish the remonstrances of every author who 
Jeels himself aggrieved by an unfavourable notice of a book sent to us for 
review, their pages would be filled with matter possessing no general interest. 
We always find it more pleasant to praise than to blame, but we owe a duty 
to our readers which cannot always be discharged without saying that which 
authors do not like. 
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*,* The charge for Advertisements of four lines and under is three shillings 
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THE THORNABY ACCIDENT. 
THE coroner’s inquest on Mr. Whitwell’s body was 
opened on Wednesday, the 7th, and adjourned till the 
following Monday, the 12th, when it was completed. 
That upon the body of Mr. Thompson was held and 
terminated on Wednesday, the 7th. The evidence given’ 
and the verdicts returned were substantially the same ; 
and, indeed, it was only from the circumstance that the 
deaths took place on different sides of the river, and, 
therefore, in two counties, that a double inquiry became 
necessary. The juries agreed in deciding that the deceased 
met their deaths from scalds or burns, accidentally 
received ; and in recommending that the size of the 
stokehole should be increased. Beyond this, however, 
they differed. The first jury found that the damper was 
down at the time, and the gas was pent up in the furnace, 
and somehow caused the scalds or burns, though how 
they do not say. The second jury attributed the scalds 
and burns to a fall of hot coals consequent on the removal 
of fire-bars, which caused an explosi 
say, however, how an explosion cot 
The witnesses examined, and-whose ey 
upon the mystery, were really only, 
= yo ge me to the — = s ply x 
ion of the furnace ; Joseph Stwker,. furnacema 
who proved its condition at the time, and that he himself 
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Bu 
vic’ | water upon @ large and hotefire, ptalipg 


all-ap 


per se. 


and another man had been scalded before in the same 


way, tho in a lesser degree; Thomas Bro 
foreinany Who pid the damper up ‘just before Mr 
Whi and Thompson went down; and Thomas 


the millwright, who alone was near at the 
time of the accident, and who saw the deceased at work 
in the ash-pit. These four, together with the medical 
witnesses, yielded the whole evidence obtained. 

In reviewing the proceedings of the inquests, we con- 
ceive it to be our duty as engineering journalists to 
devote our attention to the following points, viz.:—The 
actual cause of death, the conditions contributing to pro- 
duce those causes, the question’ whe similar condi- 
tions do not exist elsewhere, and if so, what should 
be done to prevent further disasters of like nature. 
As to the actual causes of death, the evidence seems 
to point unanimously to the conclusion. that déath 
was caused by scalding rather than burning. The hair 
— hiskers of a age ogee (ie erlnegh wa 

n singed as a e bursting out upon them, 
probably when ‘hey were pulling out the 4 but 
it could not have been more than a flash, for their clothes 

= unburnt. At the same time they were scalded 
from head to foot in spite of their clothes, and the scald- 


ing extended inte to the respiratory organs. If the 
Hitatration we 
disaster 







l uu last week of the scene of the 
carefully examined and considered it will be 
clearly comprehended that, startled, and’ py aw blinded 
with dust as they must have; been at 0 

or said that Thompson came w 
white ash—they would not have found the 
out some diffieulty. In realising what 
finding the , and mounti i 
steps’ oné “after the other, they could not conceivably 
have occupied less than a minute.’’ During this minute 
they must have been enveloped in an atmosphere of 
steam at atmospheric pressure, or 212 deg. temperature. 
If we take the dimensions of the pit at 9ft. by 5ft. by 
10ft., we obtain 450 cubic feet as the capacity of the part 
behind the ash-pit doors; or, putting the extra part 
within the ash-pit doors as a set-off against the part above 
their heads, we may conclude that it was only gar ees 
to fill 450 cubic feet at the lower part of the pit wit 
steam at 212 deg. to displace all the air and produce con- 
ditions fatal to any human being occupying such a place. 
To produce 450 cubic feet of steam at atmospheric pres- 
sure, the evaporation of little more than one-quarter of a 
cubic foot of water is necessary. Steam represented by this 
quarter of a cubic foot of water, or a quantity not mate- 
rially less, was no doubt produced: by the fall of incan- 
descent fuel as soon as the two grate-bars were removed. 
An opening was thereby made of 2ft. by 9in., and the fuel 
accumulated on the dead-plate slid down and poured 
through into the ash-pit water, which was about 8in. deep. 
There has been much discussion as to whether this 
sudden downfall of the fuel into the water was éxpedited 
by an explosion of gas in the producer owing to the 
damper being down, and the singeing of the hair has 
been — to as proving that there was@ gas explosion, 

s well as a simple generation of stedm. It may have 
so, but in our opinion the known causes were. quite 







the| competent to produce the observed effects..without 


seeking further. If any person throws a tumbler of 
near it at the 
he will in the first place observe a blaze, and in the 
place will be fortunate if he is not scalded in the 
he steam suddenly generated. A third effect is 
dust and ashes will enter the room and 

very object. The blaze arises from the decom- 
¥ by the incandescent carbon of a certain quantity 
mand there-turning of the hydrogen intosteam again. 
in the case we are considering, these circumstances 
r to have taken place; we have the blaze which 
singed the hair, the generation of steam which filled the 
whole pit, and the cloud of white ash which was seen to 
ascend, and with which Thompson at least was covered. 
If there had been a gas explosion of any magnitude, the 
pit would have been occupied firstly by flame, and 
secondly by. carbonic acid gas; and if the two men had 
been for a minute under such conditions, we doubt if the 
would ever have ascended alive at all, and if they het 
their clothes would certainly have been more or less 
burnt. We think, therefore, we are justified in conclud- 
ing that death resulted from the deceased having been 
immersed in an atmosphere of steam at atmospheric 
pressure for, say, a minute. 


As to the conditions contributing to produce the 
cause, and as to the question whether similar condi- 
tions do not exist elsewhere, and if so, what should be 
done to prevent further disasters, we may best consider 
these points together. There are some who now say, and 
naturally, that the Bicheroux furnace is to blame, and 
must be done’away with. Whatever may be the merits 
or demerits of this invention, we do not think that the 
present accident is in any way attributable to the furnace 
\d there been no. water in the ash-pit there 
would have been no accident: Had there been no water- 
pipe in the tymp, an improvement introduced by Mr. 

itwell himself, there would have been no water in the 
ash-pit. _ Had there been an te? ga open at the back, so 
that steam and humanity could readily have 7 
there would have been no serious accident, even ad 
there been a fall of coal into shallow water. But there 


time, 









had been at least two accidents before in the same ash- 
pit, from the same cause and under similar conditions. 
hey had not 


| be fatal, and therefore they were 
scarcely heard of beyond those immediately concerned. 
But the fact that the fatal accident we are deploring was 
mally not isolated, i 
early enough to the a ag conditions attending all. 
icheroux furnaces have been worked at two or t 


, and webelieve on the 
of no acci then 
as we know, either de d close 


We think ~-we 













but one of a series of three, points | tread 





at the Thornaby Ironworks are simply abominations, and 
should be done away with at all hazards wherever they 
exist. If a furnace is of use only in a position where 
such a pit is the one alternative, then that furnace had 
better not be built at all, or only as an ordinary heating 
furnace, with every part above ground. This is the one 
lesson to be drawn from the lamentable occurrence it has 
been our "pai duty to chronicle ; and we trust that the 
responsible managers of our iron and steel works will not 
let the occasion -go by without eradicating at once and for 
ever any dangerous holes they may have about their 
works such as that which proved fatal to poor Thomas 
Whitwell,and John Thompson. 


THE BRITISH ASSOCIATION AT DUBLIN. 


WHILE these have been passing through the 

ress, thé British Association has been mustering in 
blin for the third meeting which it has held in the 

Trish capital ; and it may not be wholly unprofitable to 
cast _a backward glance at the two meetings now almost 
of the remote past, previously held in that city, and the 
first of which was especially and in all respects worthy, 
both of the: capital and the renowned university 
founded therbin Oy izabe We may draw, too, some 
conclusions as to the caréer of the iation itself, 
from bringing into contact and comparison some of the 
circumstances of the two past meetings in Dublin not 
deyoid of value. Churlishly and ill-received, if 
résented, as was the production of the late Mr. Babbage 
and some of his distinguished scientific friends, “On the 
Decline of Science in England,” it was yet a timely warn- 
ing which had a most salutary influence upon the teaching 
of science then in vogue, — at Oxford, and in 
greater or less degree at all British universities and 
colleges. The influence of the work has even since 
descended to our schools, and has been aided by 
the nation’s newly-discovered zeal for primary educa- 
tion and by many collateral forces. Upon this 
branch of the subject, however, we must not enter, for 
its adequate treatment, even if quite suitable to our 
columns, would involve more space than we can afford. 
The conception and inauguration at York in 1831, under 
the promaiaay of the Earl Fitzwilliam, of the British 
Association is, however, to a large extent traceable to 
the stir given to the public mind by the previous pro- 
clamation that science was declining in England, and 
was one of its most striking and permanent effects. The 
first meeting of the Association in Ireland commenced at 
Dublin in the autumn of 1835, the second at the same place 
in 1857, but similar meetings have also taken place at. 
Cork and Belfast. 

The founders of the Association sagaciously endea- 
voured to combine several noble objecis by its consti- 
tution and working. The real workers in_ science, 
shut up in college quadrangles, were then little known 
to the general ptiblic; it was seen that these dis- 
tinguished men must be personally objects of popular 
curiosity, and that if brought about in a saree style, 
they would ‘be not ill-content peripatetically to exhibit 
themselves, and show their special abilities and acquire- 
ments before the profane provincial world; and that 
that world would be well satisfied to pay for the exhi- 
bition. This, stripped of all euphuism, was thé financial 
basis on which the Association was to rest, and it proved 
for many years workable and adequate to the ostensible 
wants of the body as before the world. But the inner and 
higher life, or as we may say, the academic uses of the Asso- 
ciation involved higher and nobler ends, many of which 
have been nobly set forth in the address of William 
Rowan Hamilton, secretary of the Association for its 
Dublin Meeting in 1835. Need we say that William 
Rowan Hamilton, then a young man full of promise, and 
already of brilliant achievements as a mathematician, 
was the same, afterwards better known as Sir William 
R. Hamilton, whose fame as mathematician, astronomer, 
and physicist filled the higher world of science every- 
where, and conferred cadying lustre upon Ireland which 

ve him birth, and the University of Dublin in which 
5 was educated. A 

Sympathy and union of thought were the chief ends 
which the Association was destined to promote 
amongst the genuine leaders of science who formed 
its corps @élite, and as at once pointing this out clearly, 
and asa specimen of the lofty tone of thought of this 
address, which may still be referred to after the lapse of 
forty-three years with instruction and delight, we cannot 
forbear quoting the following — 

“The excitement with which this air is filled will not 
pass at once away ; the influences that are now among 
us will not, we trust, be transient, but abiding ; those 
influences will be with us long—let us hope they will 
never leave us; they will cheer, they will animate us 
still, when this brilliant week is over ; they will go with 
us to our,separate abodes, will attend us on our separate 
journeys ; and whether the mathematician’s study, or the 
astronomer’s Observatory, or the chemist’s laboratory, or 
some rich distant meadow unexplored as yet by botanist, 
or. some ‘untrodden mountain top, or any of the other 
haunts and homes and oracular places of science, be our 
allotted place of labour till we meet together again, I 
am persuaded that those influences will operate upon us 
all, that we shall all remember this our present meeting, 
and look forward with joyful expectation to our next re- 
assembling, and by the recollection and by the hope be 
stimulated and supported. It is true that it is the indi- 
vidual man who thinks and who discovers, not any aggre- 
gate or mass of men. Each mathematician for himself, 
and not one for any other, not even for one, must 
that more than royal road which leads to the palace 
and sanctuary of mathematical truth. Each for himself 
in his own personal being must awaken and call forth to 
mental view the original intuitions of time and space ; 
must meditate himself on those eternal forms, and follow 
for himself that linked chain of thought which leads 
from principles inherent in the child and the peasant. 
from the simplest notions and marks of temporal an 
local site, trom the questions when and where, to results 
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so varied, so remote, and seemingly so inaccessible that 
r Dip Ba me aeF we of full grown and really culti- 
vated man cannot and pass them without wonder 


and something of awe. 
It will be well if the reader of these pregnant words at 
the present day, when everything is assumed to be 
achieved by “money grants” and “co-operation,” realises 
for himself what Hamilton so insists a, that by indi- 
vidual effort alone is discovery achie 

The Earl of Mulgrave, afterwards Marquis of Nor- 


manby, a nobleman of culture and pot taste, though | As 


not of science, was then Viceroy or Lieutenant of 
Ireland. The University of Dublin, within whose 
spacious buildings all thé sectional meetings were accom- 
modated, 2s we believe. they will be at the present 
meeting, had invited to a grand banquet in their dining- 
hall the Viceroy and all the men distinguished by posi- 
tion or science, native or foreign, then assembled in 
Dublin. In the library—then a noble and lightsome 
classic building, the design of an Italian architect, but since 
destroyed to every wsthetic eye by the art barbarism of 
Messrs. Deane and Woodward, architects, of Cork,who were 
permitted by the “ Board” to convert the originally nobly 

roportioned and gsr —_—a by the ginger- 
bread application of stained deal, into a gloomy imita- 
tion of some medieval cloister—the brilliant assemblage 
was collected before dinner, and there the Viceroy con- 
ferred the honour of knighthood upon Hamilton. 
Besides the president of the Association, the Very Rev. 
Bartholomew Lloyd, the father of the existing provost, 
many great men were present who have since passed away, 
but whose names live in learning, science, or art. There 
was the lamented McCullagh, the yoke-fellow in physi- 
cal optics of Cauchy, Arago, and Fresnel; Graves, the 
author of the well-known “Clinical Lectures ;” Petrie, 
who solved the long-vexing enigma of the Irish and 
Scandinavian Round Towers, and many another whom 
here we must pass over. 

Besides these higher and nobler objects held in view 
by the founders of the Association, and which we have 
thus desultorily hinted at as space alone admits, were 
some others of a lower, though still of a worthy sort, 
which, as time has worn on, have not proved in all 
respects as propitious as was once expected. Money, 
for purposes of science, was to be obtained from the 
provincial places visited. To promote attendance at the 
sectional meetings, it was felt that liberty of speech must 
be unrestricted, and that provincial contributions to the 
sections should be received with indulgence. Many of 
that large class who love to hear themselves talk became 
more numerous, and their talk more voluble, as years 
rolled on and successive meetings occurred ; the gradual 
effect of this dilution of strength was, that the standard 
of merit of the reports on science, asked for, and pro- 
duced, was insensibly deteriorated also. For a fine 
example of the noble style of carefully thought out and 
compiled reports prepared for the Association in its 
earlier years, we may refer to that contained in the 
volume of Reports, 1835, by the Rev. William Whewell, 
M.A. F.R.S., “On the state of our Knowledge 
respecting the application of Mathematical and Dy- 
namical Principles to Magnetism, Electricity, Heat, &c.,” 
presented, along with another report on “The Present 
State of Mineralogy,” at this Dublin meeting. From 
this able report, which puts in a form accessible to all 
some of the transcendental methods of investigation 
employed by Laplace, Fourier, Poisson, and others, we 
can only afford one specimen, which we make choice 
because it inculeates a lesson of which some of the 
mathemathical analysts of our own time and country, 
who have applied analysis to questions of physical 
geology, have yet to learn: “'lhe great beauty and 
curiosity of many of the mathematical investigations 
which offered themselves to our analytical discoverers, 
have led them to wander in that deep and charmed 
labyrinth much longer and further than the demands of 
physical science required ; and this proceeding has been 
attended with the additional consequence, that all the 
cultivators of science, except a very few, well equipped 
for the mathematical race, have been left behind by the 
course of discovery, and have almost lost sight of their 
leaders.” The see yma ee of this have been pecu- 
liarly felt in retarding the progress of true scientific 
geology. Geologists, not being mathematicians, are apt 
to accept symbols as the test of truth, and many crude 
notions have been thus engendered and become popularly 
current, the fallacies contained in which it will take an 
age to exterminate. 

No such well-elaborated reports seem to be presented 
now. It is not pleasant to dwell on the progress of 
decadence, whatever be its character ; we may not omit, 
however, that in the interval between the first meeting 
of the Association in 1835, and its second in 1857, when 
the Earl of Eglinton was Lord-Lieutenant, a term of 
twenty-two years, the flood of communications, most of 
them being of very inferior merit, had becomesooppressive, 
and the tendency to talk so irrepressible, as seriously to 
impede the once healthy action of the six sections of the 
Association as originally constituted, and three or four 
new sections or sub-sections were in self defence consti- 
tuted. The too often trashy, ill-prepared, and inconclu- 
sive character of most of the communications made to 
these additional sections, have undoubtedly proved one 
of the most efficient causes of the decline in the status 
and scientific authority of the British Association, so that 
no man enjoying a first place in scientific eminence deems 
it now an accession of honour to occupy the position of its 
president or officers. It may, no doubt, be said that the 
design of the Association was to occupy a place which the 
progress of events since then scarcely allows to have any 
existence. This may be true, but those well acquainted 
with the career of the Association can trace emo to 
causes which now seem to portend a not distant atrophy 
and extinction, which a continuance of the wise and 
prudent management of its early days might have averted 
altogether, or postponed to a period yet remote. Had we 
space, some remembrances of interest might be recalled ia 





reference to the second meeting at Dublin of the Asso- 
ciation in 1857. Doctor Robinson, Astronomer of the 
; bservatory, was angen of the Mechanical 
Section, and his opening ad to that section presents, 
we believe, the first instance of that m of addresses 
by presidents of sections which since become 
habitual. Were all sectional presidents gifted with 
the wide range of knowledge — and felicitous know- 
ledge—of Dr. Robinson, the practice would be less 
objectionable, for it would at least be entertaining. 
i > however, we have a mere parade-ground 
for men of inferior ability, and in result a pure waste of 
time. Looking forward in his short address to a yet 
future meeting of the Association at Dublin—that now 
being held—Dr. Robinson says :—“ May we not venture 
to hope that when in the next of its cycles the Association 
shall return to this city those who may survive to witness 
that event shall have it in their power to record one yet 
more brilliant? I cannot expect to be of the number, 
but the recollection that I have, however slightly, been a 
partaker in those labours in which the Association has 
worked so well to increase the knowledge and happiness 
of mankind, and the anticipation that it will contmue to 
advance in the paths of the purest and highest wisdom, 
will cheer the remnant of my — time.” That 
anticipated meeting has now, after twenty-one years, 
come to and the venerable Astronomer of Armagh, 
now in his eighty-sixth year, is still, we are happy to 
record, alive, sti ssessed of vigour of mind and 
body, and will, we hope, be present at this meeting to 
falsify his own forecast. 

At the meeting of 1857 the voice of M. Léon Foucault, 
now silent in the tomb, and whose loss the world of science 
still deplores, was heard by a British audience when he 
gave account of his method of forming specula of glass 

ound to form and silvered, a proposal, which since has 

en carried into effect upon the largest scale and with 
complete success by M. Le Verrier, who has since then 
himself gone to the world of shadows. It was also 
characterised by the less eable incident of the mecha- 
nical section for the first time in the history of the Asso- 
ciation, being permitted to become the business tool of 
an individual, by a paper entitled “On a Proposed 
Stiffened Suspension Bridge over the Foyle at London- 
derry,” the design for a bridge at that site being then a 
matter of undecided public competition, and the obvious 
intention of the paper being covertly to influence such 
decision in favour of the author, as may be seen b 
reference to the paper itself in volume of “ Britis 
Association Reports for 1857.” The section was 
reminded by one then present that Bacon himself had 
warned us, that science was “not to be made a shop by 
the covetous man,” but the chairman of the section had 
not sufficient moral courage to stigm.atise the proceeding 
as he obviously felt it deserved, and the bad precedent 
thus set has been often since followed in the talkative 
sections of the Association. 


MARINE ENGINE GOVERNORS. 
To fit the marine engine with an efficient governor, is 
wigan d the most important improvement that can now 
introduced into an engine-room. A greater number 
of steamships is disabled by the breaking of their crank 
or screw shafts, than by all the other disasters which befal 
their machinery put together. But these shafts are almost 
always broken by the racing of the engines. A long 
steamer, especially if she is light, when steaming head on 
in a heavy sea, lifts her screw not unfrequently clean out 
of the water many times in a day, while the period 
during which it is at most half immersed is not much 
less a than that during which it is wholly sub- 
merged. The conditions under which a marine engine 
then works could only be paralleled on land, if the entire 
load on, say, a pair of cotton mill engines, were suddenly 
thrown off and put on again many times in an hour. It 
will be seen that the jerks and shocks to which the 
machinery of a steamship is exposed under such condi- 
tions must be excessively trying; and nothing indeed can 
avert a break-down but the everlasting vigilance 
of the engineer on watch, who, hand on throttle, 
marks each motion of the ship, and the moment he 
feels her stern rising shuts off steam. For many years 
attempts have been made to produce a governor which 
will take the engineer’s place at the throttle valve. 
Pitcher, of Northfieet, was one of the first, if not the 
first, engineers who fitted up a sea-going governor, which 
is still used for land purposes, and the construction of 
which is too well known to need description here. Then 
came Silver, and many others, who have left a record of 
their labours at the Patent-office, if nowhere else. It is 
not too much to say, however, that no thoroughly satis- 
factory marine engine governor is now to be found in 
anything like extended use, even if such an instrument 
exists at all, which we are inclined to doubt ; and it cer- 
tainly appears to be a somewhat remarkable fact that the 
labours of inventors extending over more than a quarter 
of a century have proved hitherto so useless. That a 
pee marine governor is wanted is indisputable, and we 
ave no reason to doubt that such an appliance would 
find a ready sale. That it is yet lacking shows either 
that the right kind of talent has not yet been brought to 
bear on its production, or that the difficulties which 
stand in the inventor’s way are insurmountable. Let us 
consider what these difficulties are. 

It is evident that no governor cf the pendulum type, 
depending solely on the action of gravity for its efficiency, 
can be used at sea because of the continual motion of 
the “oops wang of suspension. But it is quite 
possible to produce aes controlling instruments which 
do not require a pendulum. Take, for example, Silver’s 
governor. This may be described in a few words as a 
small, heavy fly-wheel mounted loose on a shaft. The 
hole in the boss of the wheel is cut with a screw thread, 
into which takes a similar screw on a portion of the 
length of the shaft. If the shaft revolves one way in 
the wheel boss, the wheel will be screwed along the t 
in one direction ; if the shaft then revolves the other way 





the wheel will retrace its course. Near each end of the 
shaft is a collar, and between one of these collars and the 
weel boss is a helical spring coiled round the 
shaft. The boss of the wheel is fitted with a groove in 
which the forked end of a lever gears. The other end of 
this lever acts on the throttle valve. The governor is 
usually mounted over head in some suitable corner in 
the engine-room, with the shaft horizontal, and revolves 


in proper at a high speed, imparted to it 
b : gut line from the i shaft. e wheel is 
a tted with wings, that the air may increase its 


resistance to rotation. Matters being thus arranged, it is 
clear that so long as the governor runs at a constant 
aeeed the wheel will remain at a fixed point on the length 
of its axle, the helical spring before referred to being a 
little compressed. Let now the governor axle begin sud- 
denly to run faster; the inertia of the wheel and thé 
resistance of the air on its fans will resist this accelera- 
tion, and the axle will turn quicker than the wheel, which 
will accordingly travel along the screw on the shaft, com- 
pressing the spiral spring, until a point is reached at 
which the friction between the wheel boss and the sprin 

will become so great that the wheel will be dragged roun 

by it at the same speed.as the axle. The motion of the 
wheel along the shaft meanwhile closes the throttle valve. 
The engine then runs more slowly, and the speed of the 
governor axle falls off, but the momentum of the wheel 
maintains its velocity. It now runs faster than the axle, 
and screwing itself along the axle, aided by the spring, 
it opens the throttle valve. Divers modifications of 
construction are adopted in practice, but we have said 
enough to explain the principle involved. In other 
green such, for example, as Durham’s, a small 
an revolving quickly in a cylindrical case filled with 
water or oil takes the place of the fly-wheel, and jack-in- 
the-box gear is the substitute for the screwed shaft, The 
principle involved in the action of this governor is not, 
it is true, identical with that of the Silver or fly-wheel 
a, but the difference is not very marked. Mr. 

ailey, of Salford, some years since, brought out a 
governor in which one wheel of a set of three, arranged as 
a jack-in-the-box, was kept at constant speed by a regular 
clock with a pendulum and escapement, while another 
was driven by the engine. The third wheel carried a 
lever which worked the throttle valve. If the engine 
went faster than the clock, the intermediate wheel of the 
three rose and shut off steam; if it went slower, the 
wheel fell and opened the throttle valve. This is a ver 
beautiful governor, and has, we believe, been used wit 

at success in cotton mills. So long as the pendulum 
is retained, it is clear that this apparatus cannot be 
used at sea, but by substituting a balance wheel and 
spring, and so converting the clock into a kind of huge 
watch, we have no doubt the governor might be adapted to 
a marine existence. But without going to these refine- 
ments and complexities of construction. It is possible 
that an ordinary rotating two-ball governor, with a spring 
and a horizontal shaft, of small size, and running at a 
high velocity, such as is now extensively used by many 
engine makers, could be readily adapted for use at sea. 
It may be taken for granted that there is no difficulty 
whatever in producing an apparatus which will work, no 
matter how much a ship tumbles about, closing and 
opening the throttle valve just as well at sea as does the 
best governor ever used on land. This being the case, it 
is clear that the obstacle which stands in the way of 
the production of a marine governor must be sought 
elsewhere than in the mere motion of the ship. Prac- 
tical experience afloat has taught engineers in what 
the objection to all marine governors hitherto made 
really lies, although it does not seem to have taught 
inventors. In one word, none of the marine governors 
yet made are prompt enough in their action. Be- 
fore they will operate at all on the throttle valve, 
the engines have begun to race. A governor which 
will anticipate the acceleration of the speed of 
the engines, and prevent it, is the thing wanted. An 
engineer, bringing his human intelligence to bear, knows 
when he feels the ship’s stern rising that in a few seconds 
more the screw will be out of the water; but a governor 
does not know this. Steam is shut off by the engineer 
before the load is taken off the engines, but no governor 
will shut the throttle valve till racing has actually begun. 
If we were dealing with non-compound engines, this 
would not be a matter of very grave importance; but 
compound engines contain steam enough to make at least 
a complete revolution after the throttle valve is close 
shut, and if a load of 500 to 2000-horse power or more 
is suddenly taken off an engine, it will be seen that even 
in the few seconds required to make one revolution 
an enormous velocity may be acquired by the pistons. 
This, then, is the true reason why the marine governor has 
not hitherto been of much service at sea. 

Two or three schemes have been tried to get over the 
difficulty. According to one, not only is the throttle 
valve acted on, but an air valve in the condenser is 
opened at the same moment. The air flowing in spoils 
the vacuum and neutralises the effect of the steam in the 
engine which would otherwise drive the low-pressure 

iston. Thisscheme has been tried at sea, and, as we 

ave heard, with some success. Nothing concerning it 
has, however, reached us for years ; so it is perhaps to be 
assumed that the invention would not stand the test 
of practical working, however well it might answer 
experimentally. Another device consists in putting the 
throttle valve in the exhaust port of the high-pressure 
cylinder ; this deprives the low-pressure cylinder of steam, 
and renders the high-pressure engine ineffective for 
the time by producing excessive back pressure. We 
know nothing of the working of this invention in practice. 
Recently another arrangement has been tried in the 
North. A throttle valve was fitted in the exhaust Baa 
to the condenser. The effect of doing this would, of 
course, be to check the engines. We understand that 
this invention prevented racing very effectually, but that 
it only did so by almost stopping the engines dead 
with a violent shock. It is possible, however, that if a 
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throttle valve in the exhaust were combined with a 
delivery valve loaded to not more than a pound or two 
above Smnepbetic pressure per square inch, that a good 
result might be obtained. The engines would, under such 
circumstances, only be rendered non-condensing for the 
moment. The vacuum in the condenser would not be 
impaired, but the steam, which would otherwise be 


either bottled up in the engines, or sent to the condenser, | th 


wala Wes be turned =, the air over the nrc . 
t arrangement wo prevent racing is tolera 
certain, and we cannot see how it would entail any ak 
on the machinery. Practical difficulties might, however, 
be incurred, which would do much to render the plan 
unfit for use at sea ; yet the idea appears to be worth trying. 

If an anticipating governor could roduced, then 
nothing would be required but the ordinary throttle valve 
to make it effective. To produce an absolutely antici- 
pating governor is impossible, save by the introduction 
of appliances which would, we fear, too complex to 
meet with favour from sea-going engines. A governor may 
be made very nearly anticipatory, however, if it is very 
delicate in its action, but such governors are quite un- 
suitable for use with marine engines, the velocity of 
rotation of the crank shaft of which varies continually 
through each revolution, and consequently the idea of 
using an astatic, bolic, or any other governor which is 
affected through large ranges of motion by very small 
variations in speed must be abandoned. An attempt was 
made some years ago to work the throttle valve by a 
piston supported in a column of water in communication 
with the sea. As the stern of a ship rose, the valve, and 
with it the piston, apparently fell, closing the throttle- 
valve, and when the stern fell the operation was inverted. 
The idea involved shows that its originator had accurate 
views as to what a marine governor should be; but prac- 
tical difficulties connected with the oscillation of the 
water in the stand pipe, and some other reasons, told 
against the invention, which, so far as we are aware, 
never achieved any success. 





THE NAVAL REVIEW AT PORTSMOUTH. 


THE naval review held at Portsmouth on Tuesday presented 
no features claiming particular notice in our , and a very 
few words will suffice to say all that we pal mt on a subject 
which has already been fully and ably dealt with by our daily 
contemporaries, A great deal may be written on such a topic by 
any one who is tolerably well acquainted with the great chan 
that have recently taken place in the construction of fighting 
ships ; but the direct or indirect benefit of this kind of liter- 
ature is more than doubtful. It may be amusing, it can hardly 
be instructive. Wooden men-of-war are things of the past, 
and very little indeed is to be pines b comparing them with 
the ships of the present and the immediate future. Probably 
not the least noteworthy feature of difference between the ships 
reviewed by the Queen on Tuesday, and those which shereviewed 
during the Crimean war is the enormous engine power of the 
modern vessels, which affords ree proof that the engineer 
has, to say the least, been able to keep pace with the naval 
architect. The fastest line-of-battle ship in the navy in 1856 
did not possess engines hip of exerting more than about 
1200-horse power indicated, or something like one-sixth of that 
to which engineers in the navy have now become, so to speak, 
acclimatised. It has been stated that the First Lord of the 
Admiralty had made such arrangements that he could have 
sent thirty well-armed merchant steamers t: sea as cruisers ina 
month had war broken out. The contrast between this fact 
and the puny efforts of Russia in the same direction is not a 
little suggestive. A review of such a fleet as Mr. Smith’s 
merchant cruisers would go farto discourageand confound those 
who assert that the commerce of Great Britain could be 
destroyed by privateers. It may not be generally known, 
and it may be worth while to state, that as far pa as 1849 
a committee of the House of Commons took evidence as to 
the practicability of arming merchant steamers for use in 
time of war. The committee reported: ‘‘That mercantile 
steam ships, of the size and strength nece: for the recep- 
tion of such guns as are in use in the Royal Navy, would bea 
most useful auxiliary force for national defence, and your 
committee do not see any difficnlty in carrying out such a 
measure. That the prompt development of the whole avail- 
able maritime resources of the country in the event of 
threatened hostilities is most desirable as a means for the 
preservation of peace. That the steps necessary for rendering 
such mercantile steamers available for the purpose, and the 
remuneration to be given by the public for fitting them and 
holding them liable to be called into the — service, must 
be matters of arrangement between the owners and the 
Government, upon which your committee do not deem it 
nec to offer an opinion.” We commend this report to 
the attention of certain modern politicians,’ 

SHEAF BINDING MACHINES. 

WE owe an apology to Mr. Neale and we hasten to offer it, 
It will be seen from a letter written by Mr. Neale, which will 
be found in another page, that our report of the trials of 
sheaf-binding machinery, which took place near Bristol on the 
5th and 6th instants, did him an injustice. Our reporter 
stated that a certain sheaf-binding reaping machine, which so 
far as the trials in question were concerned, proved a com- 
plete failure, was the invention of Mr. Neale, whereas it 
was really the ape sen of another gentleman. -We have 
inquired into the circumstances under which the mistake 
arose, and our reporter’s explanation will be found as a note 
appended to Mr. Neale’s letter. We can very well under- 
stand that our correspondent feels himself aggrieved, and it is 
due to him, to our readers, and to ourselves, that we should 
express the regret which we feel, that an error of the kind 
should have crept into our columns, We are happy to find 
that Mr. Neale to try his machine at an pe. date, and 
we hope to be able to record in our pages the success of an appa- 
ratus on whichsomuch money and thon ht have been expended, 
An announcement in ae that this machine has supplied 
the want long felt by agriculturists will, we trust, gofartoconsole 
Mr, Neale forthe annoyance which we haveinadvertently caused 
him. May we venture to add that exhibitors in the trial 
fields on this as on many other occasions do much to increase 
the difficulties of a reporter. In the present instance no 
sufficient means of identifying machines were supplied, exhi- 
bitors apparently holding that so long as the card bearing 
the official number of the ee is attached to it any- 
where, it matters nothing wh it can be readily seen or not. 


The machine which our reporter imagined was Mr. Neale’s \ Engineers and other societies, We notice, however, that 





was believed to be Mr. Neale’s by nearly everyone on the trial 
ground; no pains were taken to undeceive them, and the engi- 
neers to the Agricultural Society were themselves left 
for fig ast Pewer gage inty as to w - aa ay re wh ay 
was. e imple in question nearly the whole o: 
two days in a + oa te condition; the men 
insp-adjustingoriepeizingit wernby no means too willing to give 
any information concerning it. It certainly did not agree with 
e description of it supplied by the exhibitor and printed in the 
society’s catalogue; while there was nothing about it to show 
that it did not mens f with the description also published 
in the same catalogue of the machine entered for competition 
by Mr. Neale. For ynoy yeas complaints have been made 
that the Royal Agricultural Society are very lax in enforcing 
their rules, and making their catalogue a true index to the 
exhibits. Several instances of this laxity were to be found 
at the late show at Bristol. Machines were exhibited which 
could not be found at all in the ee while others in the 
catalogue were not exhibited. Official numbers become mis- 
pe to an astonishing extent; and no one appears to care to 

e the slightest trouble to prevent defects from creeping 
into a system which is theoretically very good. It is time 
that’ matters were amended in this respect; and particular 

ins should be taken to announce that machines are with- 

wn from competition when such is the case, If Mr. Neale 
will make the requisite inquiries, he will find that a wide- 
spread conviction existed, long before our own report 
appeared, among those present at the trials, that his 
5 gem had been and failed. May we trust that 
the circumstances, taken as a whole, will act as a warning to 
exhibitors who at the last moment withdraw implements from 
ec ange and that they will see that it would be but 
prudent that they should exert themselves to make it known 
that they do not compete. Especially is this necessary where 
the percentage of failures is sure to be large, and the tempta- 
tion to withhold information which may lead to the identifica- 
tion of a machine is proportionately great. 


A COLLIERY DISPUTE OF THE OLD SORT. 

Out of a dozen serious colliery disputes in the South York- 
shire district one is worth special mention. The Nunnery 
Colliery Company, Limited, Sheffield, recently asked the men 
to accept a reduction of 2d. per ton, The miners refused, 
and the fact of the request and refusal having become known, 
Mr. Emerson Bainbridge, the managing director, put the case 
before the public. e reduction, he says, is asked for 
because the working of the Parkgate pit has during the 
last few months resulted in a loss of upwards of £150 each 
fortnight. Whilst the am agen he adds, are quite 
willing to bear this loss tor a certain time, they feel that 
they can scarcely be expected to keep the pit going for 
an unlimited period. They also informed the workmen that 
if the reduction was acceded to, the 2d. per ton would be 
returned immediately trade revived, and for the remainder of 
the year six days’ work would be teed, although most 
collieries in the district were working only from three to four 
days a week. A committee, acting on behalf of the men, 
reply that it is none of their business that the Pxrkgate Pit 
is working at a loss. ‘The men,” to use their precise words, 
‘*have nothing at all to do with it. The question for the 
miners is a fair day’s pay for a fair day’s work, and that Mr. 
Bainbridge is not willing to give.” It certainly seems very 
singular that, after all the lessons of the last three or four 
years, the miners should be found saying that they have 
nothing to do with a pit at which they are employed being 
worked at a loss. One would think they were, next to the 
employers, the’ very people who had to do with it; and 
that common sense would suggest the folly of ignoring the 
fact that their interest is very closely associated indeed with 
that of the employers. We are evidently a long way yet 
from the time when capital and labour will feel, and act as the 
feel, that their interests are not antagonistic, but that wit 
the prosperity of the one is bound up, as in a bundle, the wel- 
fare of the other. 
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Concrete; its Use in Building and the Construction of Concrete 
Walls, Floors, &c. By Tuomas Potter. London: Spon, 
and F, W. Reynolds and Co. 

As a material for building heavy structures, concrete is 

now finding much favour in the hands of civil engineers, 

and its employment for lighter work is extending. Archi- 
tects, however, have not yet adopted the material in 
noticeable quantities. Conservatism and prejudice form 
important elements in their Ne seeps to its employ- 
ment; but the prejudice is probably as much due to their 
clients as to themselves, though there is not much proof 
of any endeavours to use the new material in warehouses 
and similar structures where ssthetic considerations of 
external treatment have very little weight as compared 
with the same questions in domestic architecture. The 
principal reasons for this reluctance to adopt a material 
possessing many advantages besides economy for certain 
classes of manufacturing and trade buildings, are probably 
the difficulty frequently experienced in securing the 
proper and efficient mixture of ingredients, and the neces- 
sary attention to instructions in building walls wherein 
are many window or other openings, and where provision 
must be made for ornamentation and fixtures. Engineers 
have, however, recognised the real value of the material, 
as evidenced by its very extensive employment for docks, 
sea and river walls, quays, and breakwaters. That 
cement concrete might advantageously be more widely 
used for house building admits of no doubt, and it is the 
object. of the author of the book before us to show how 
and why this should be done. He does not pretend to 
deal with the chemistry of cement making or setting, 
but takes the material as an intelligent builder, capable 
of testing its qualities for concrete making, and shows 
what he considers the most suitable applications in that 
form. He strongly advocates the use of cement concrete, 
but at the same time admits the rage sy peculiar 
to it. The latter, however, are not formidable, and his 
arguments in favour of the material, and his remarks 
generally on its application, are of a sound, practical 
character. Su ng a somewhat lengthy but useful 
introduction, is a — on “the different modes of 
employing concrete and systems of construction,” which 
might have very advantageously contained a brief but 
clear account of other modes of employment described in 
some of the papers read before the Institution of Civil 








this chapter is long enough to give a mild, much too mild, 
condemnation of ’ so-called fire-proof concrete 


buildi which are built of thin, soft concrete slabs 
fastened to a skeleton house of wood quartering, more 
exposed to the action of fire than the wood in half-timber 
structures. The selection of suitable “ ” and 


proper employment of different cements form the sub- 
ject of two succeeding chapters, which may be said to 
give the information required by those thinking of build- 
ing cottages, farm buildings, walls, and embankments, 
Making concrete by hand and by-machinery are for some 
reason, or want of it, considered in separate chapters. 
Wall and floor, and roof building, and the 3p liances 
employed are briefly, but for a practical builder suffi- 
ciently, set forth in separate chapters, and the “cost of 
concrete and the class of buildings for which it is most 
adapted,” occupy a chapter in which the ‘‘class of build- 
ings” part of the ve is very scantily treated. The 
last chapter is on the importance of proper specifications, 
and contains a specification which will be found useful 
in constructing small houses, farm, and other similar build- 
ings. Altogether, the book is one which may be advan- 
tageously possessed by those intending to use concrete in 
the construction of such buildings. 


Going to Sea; or, Under the Red Ensign. By Tuomas Gray, 
London : Simpkin, Marshall, and Co.; Kent and Co.; J. D. 
Potter ; Wilson and Pewtress and Co. 1878. 

THE title on the title-page of this little book is simply. 

“Under the Red Ensign,” but in a prospectus issued 


roan it the title is given as at the head of this 
notice. This we have repeated for the benefit of those 
who only read notices of books if the titles suggest infor- 


mation they would wish to possess. The book is intended 
as a guide to parents and guardians of boys on the true 
and proper way of going into the mercantile marine, and 
what to do when there. The first part of the book con- 
tains chapters for parents and guardians, and gives 
clearly-stated information on the sea service generally, 
the treatment of boys before sending to sea, selection 
of ships, what to avoid, and what to do. The second 
part contains chapters for boys, and tells them. briefly 
and in plain language what the merchant service is, what 
sort of people they will find in it, and how to treat them. 
Information is also given on the er duties, and 
obligations of the service; on the naval reserve; wages ; 
and in appendices A to N the author illustrates the com- 
parative safety of the merchant service, gives necessary 
particulars as to apprenticeship, floating colleges, training 
ships, and very clear directions upon going to sea, whether 
as a “rough boy,” apprentice, or midshipman. Mr. Gray’s 
long connection with sea service and the Marine Depart- 
ment of the Board of Trade has enabled him to learn 
exactly the requirements of those he addresses ; and as 
there are few who are not interested in boys “going to 
sea,” we notice the book as one which should be in most 
houses, including those of engineers. 
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«ever, we replace the idea of a line touching by that of a line 
cutting the circle, and the distance of the point of contact by the 
distances at which the line is intercepted by the curve, it will 
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we reverse it a second time, we shall find that we have come | as hi 


back to the original direction of measurement or of reckoning, 
kind of operation. Suppose, however, that at 
a calculation our formule indicate an alteration in 
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to the question on these ane we ourse 

must admit that we have here reached a definite “point of 
issue. Our science must either give a rational account 
of the dilem or yield the position as no longer tenable. 
Special modes of ,explaini is anomalous state of things have 
occurred,to mathematicians. But, omitting details as unsuited 
to the present occasion, it will, I think, be sufficient to point out 
in general terms that a solution of the difficulty is to be found in 
the fact that the ir ive rise to these — ue 

more comprehensive than the i ion assigned to them; an 
when we pass out of the be of things first contemplated 
they cannot—as it is obvious they ought ast —aye us any results 
intelligible on that basis. But it does not therefore by any means 
larged basis the formule are incapable 
interpretation ; on the contrary, the difficulty at which we 
have arrived indicates that there must be some more comprehen- 
sive statement of the problem which will include cases impossible 
in the more limited, but possible in the wider view of the sub- 
ject. A very simple instance will illustrate the matter. If from 
@ point outside a circle we draw a straight line to touch the curve, 
the distance between the starting point and the point of contact has 
certain geometrical properties. If thestarting point be shifted nearer 
and nearer to the circle the distance in question becomes shorter, 
and ultimately vanishes. But as soon as the point passes to the 
interior of the circle the notion of a tangent and distance to the 
int of contact cease to have any meaning; and the sam? anoma- 
ous condition of things -prevails as long as the point remains in 
the interior. But if the point be shifted still further until it 
emerges on the other side, the se ged and its ——— resume 
their reality, and are as intelligible as before. Now the process 
whereby we have passed from the possible to the impossible, and 
again repassed to the ible (namely, the shifting of the start- 
ing point) is a perfectly continuous one, while the conditions of 
the problem as stated above have abru If, how- 
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easily be seen that the latter includes the former as a limiting 
case, when the cutting line is turned about the starting point 
until it coincides with the tangent itself. And further, that the 
two intercepts have a perfectly distinct and intelligible meaning 
whether the point be outside or inside the area. The only 
difference is that in the first case the intercepts are measured in 
the same direction; in the latter in opposite directions. The 
foregoing instance has shown one purpose which these imaginaries 
may serve, viz., as marks indicating a limit to a particular con- 
dition of things, to the application of a particular law, or pointing 
out a stage where a more comprehensive law is required. To 
attain to such a law we must, as in the instance of the circle and 
tangent, reconsider our statement of the problem ; we must go 
back to the prizsiple from which we set out, and ascertain whether 
it may not be modified or enlarged. And even if in any par- 
ticular investigation, wherein imaginaries have occurred, the 
most comprehensive statement of the problem of which we are at 
present capable fails to give an actual representation of these 
quantities ; if they must for the present be relegated to the cate- 
gory of imaginaries; it still does not follow that we may not at 
some future time find a law which will endow them with reality, 
nor that in the mean time we need hesitate to employ them; in 
ance with the ya. _ of continuity, for bringing 

out correct results. If, moreover, both in geometry and in algebra 
we occasionally make use of points or of quantities, which from 
our precent outlook have no real existence, which can neither be 
delineated in space of which we have experience, nor measured 
by scale as we count measurement ; if these imaginaries, as they 
are termed, are called up by legitimate processes of our science ; 
if they serve the purpose not merely of suggesting ideas, but 
of actually conducting us to practical conclusions ; if all this be 
true in abstract science, I may perhaps be allowed to point out, 
in illustration of my argument, that in art unreal forms are fre- 
quently used for suggesting ideas, for conveying a meaning for 
which no others seem to be suitable or adequate. Are not forms 
unknown to biology, situations incompatible with gravitation, 
positions which challenge not merely the stability but even 
the ibility of equilibrium—are not these the very means to 
which the artist m has recourse in order to convey his 
— J and to fulfil his mission? Who that has ever 
revell: sd in the ornamentation of the Renaissance, in the ex- 
transitions from the animal to the —— from 

faunic to ficral forms, and from these again to almost purely 
etric curves, who has not felt that these imaginaries 

ve a claim to on very similar to that of their congeners 

in mathematics? How is it that the grotesque paintings of the 
middle ages, the fantastic sculpture of remote nations, and even 
the rude art of the pre-historic past, still im and have an 


interest over and abuve their antiquarian value; unless it be that | d 


they are symbols which, although hard of interpretation when 
taken alone, are yet capable, from a more comprehensive point 
of view, of leading us mentally to something ond themselves, 
and to truths which, althongh reached them, have a 








reality scarcely to be attributed to their outward forms? 
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experi or further steps, yet 
moder Sening. ner the vali of its concl: are in 
any Wa applying an analogous mental process to 
seimeay of three d ions; and by regarding figures in space 
of three dimensions as sections of figures in of four, in the 
samé Way that figures in plano are som es considered as 
sections of figures in solid space. The addition of a fourth 
i space not only extends the actual properties of 
geometrical figures, but it adds new properties which are 
often useful.for the purposes of ormation or of 
proof. Thus it has recer.tly been shown that in four dimen- 
sions a closed material shell could be turned inside out by simple 
flexure, without sear tyey | or tearing; and that in such 
a 8 it is impossible to tie @jknot. Again, the solution of 
problems in geometry is often effected by means of algebra; 
and as.three measurements, or rdinates as they are called, 
determine the position of a ir , so do three“ letters or 
meastitable “quantities serve for the same purpose in the 
language of algebra. Now, many algebraical problems in- 
i unknown or variable quantities admit of being 
gene so as to give problems involving many such quantities. 
And as, on the one , to every algebraical problem involving 
unknown quantities or variables by ones, or by twos, or by threes, 
there corresponds a problem in geometry of one or of two or 
of three dimensions ; so on the other it pear be said that to every 
algebraical problem involving many variables there corresponds a 
problem in geometry of many dimensions. There is, however, 
another aspect under which even ordinary space presents to us a 
four-fold, or indeed a mani-fold character. In modern physics, 
space is regarded not as a vacuum in which bodies are p and 
forces have play, but rather as a plenum with which matter is 
co-extensive. ‘And, from a physical point of view, the properties 
of space are the properties of matter, or of the medium which 
fills it. Similarly from a mathematical point of view, space may 
be regarded as a locus in quo, as a plenum, filled with those 
elements of geometrical magnitude which we take as funda- 
mental, These elements need not always be the same. For dif- 
ferent purposes different elements may be chosen ; and upon the 
degree of complexity of the subject of our choice will depend 
the internal structure or mani-foldness of space. Thus, beginning 
with the simplest case, a point may have any singly infinite 
multitude of positions in a line, wh ives a one-fold system of 
points in a line. The line may revolve in a plane about any one 
of its points, giving a two-fold system of ts ina plane; and 
the plane may revolve about any one of the lines, giving a three- 
fold system of points in space. Suppose, however, that we take 
a straight line as our element, and conceive space as filled with 
such lines. This wi the case if we take two planes, e.9., 
two parallel planes, and join every point in one with every point 
in the other. Now the points in a plane form a two-fold system, 
and it therefore follows that the system of lines is four-fold; in 
other words, space ed as a plenum of lines is four-fold. 
The same result follows from the consideration that the lines in 
a plane, and the planes through a point are each two-fold. 
Again, if we take a sphere as our element we can through an 
nt as a centre draw a singly infinite number of spheres, 
ut the number or such centres is hy ens hence space 
as a plenum of spheres is four-fold. d, generally, space as 
a plenum of surfaces has a mani-foldness equal to the number 
of constants required to determine the surface. Although it 
would be beyond our present purpose to attempt to pursue the 
subject er, it should not pass unnoticed the identity 
in the four-fold character of space, as derived on the ‘one hand 
from a system of straight lines, and on the other from a system 
of ephieres, is intimately connected with the principles established 
by Sophus Lie in his researches on the correlation of these 
figures. If we take a circle as our element we can around 
any point in a plane as a centre draw a singly infinite 
system of circles; but the number of such centres in 
a plane is doubly infinite; hence the circles in a plane form 
a three-fold — and as the planes in space form a three-fold 
it follows that space as a plenum of circles is six-fold. 

in, if we take a circle as our element, we may regard it as a 
section either of a sphere, or of a right cone—given except in 
position—by a plane perpendicular to the axis, Inthe former 
case epee of the centre is three-fold; the directions of the 
e, like that of a pencil of lines berpentieaies thereto, two- 
old; and the radius of the sphere one-fold ; six-fold in all, In 
the latter case, the position of the vertex is three-fold ; the direc- 
tion of the axis two-fold; and the distance of the plane of section 
one-fold ; six-fold in all, as before. Hence space as a plenum of 
circles is six-fold. Similarly, if we take a conic as our element 
we may regard it as a section of a right cone—given except in 
position—by a plane. If the nature of the conic be defined, the 
plane of section will be inclined at a fixed nnaie to Sm Aas 
otherwise it will be free to take any inclination whatever. i 
being 80, the position of the vertex will be three-fold ; the direc- 
tion of the axis two-fold; the distance of the plane of section 
from the vertex one-fold; and the direction of that plane one- 
fold if the conic be defined, two-fold if it be not defined. Hence, 
pope as a plenum of definite conics will be seven-fold, as a plenum 
conics in general t-fold. And so on for curves of higher 
— This is, in fact, the whole story and mystery of mani- 
fold space. It is not seriously regarded as a reality in the same 
sense as wera Me wg} it is a mode of representation, or a 
method which, having served its purpose, vanishes from the 
scene. Like a rainbow, if we try to grasp it, it eludes our very 
touch; but, like a rainbow, it arises out of real conditions of 
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it has been sufficiently shown that any of these more ex- 
tended ideas enable us to combine together, and to deal with as 
one, properties and paces which from the ordinary point of 
view present marked distinctions, then ‘they will have Fastified 
their own existence; and-in using them we shall not have been 
walking im ® vain Shadow, nor disquieting our brains in vain. 
These e ns of matical ideas would, however, be over- 

ing, ifthey were x0b compensated by\gome simplifications 
Sa eee oe 

ion only two, viz., metry of form, and mec 

Spetianens | arey. mathem  demy a fine art, and mathematics 
as & handicraft. And first, as to symmetry of form. There are 
many =" of algebra in which long processes of calculation 
at theo seem unavoidable. Results are often obtained in 
the first instance through a tangled maze of formule, where at 
best we can just make sure of our progress step by step, without 
- general survey of the path which we have traversed, and 
still less of that which we have to pursue, But almost 
within our own generation a new method has been devised to 
clear this en lement. More correctly speaking, the, method is 
not new, for it is inherent in the proces of algebra itself, and 
instances of it, unnoticed perhaps or Sieregardes are to 
be found cropping up, throughout _ nearly mathematical 
treatises. B ge, and to some extent also Gauss, 
among the older writers, the method of which I am speaking was 
pan ape as a principle ; but beside these, perhaps, no others 
can be named until a period within our own recollection. The 
method consists in symmetry of, expression, In algebraical 
formule combinations of the quantities entering therein occur 
and recur; and by a suitable choice of these quantities the 
various combinations may be rendered symmetrical, and reduced 
to a few well-known types. This having been, done, and one 
such combination havi n calculated, the remainder, together 
with many of their ts, can often be written. down ,at once, 
without further calculations, by simple permutations of the 
letters. Symmetrical expressions, moreover, save as much time 
and trouble in reading asin writing. Instead of wading laboriously 
through a series of expressions which, although successively 
dependent, bear no outward resemblance to one another, we may 
read off r fomn< pnual formule, of almost any length, at a glance. 
A page of onchy Sormanilee, bopomnen, @ picture ; known mes are nen 
in defini pings ; their relative positions, or perspective asi 
may be called, ther very light and shadow, convey their meaning 


almost as much through artistic faculty as through any 
conscious Perens ve Brow. Few princi have been more 
suggestive of extended ideas or of new views and_ relations 
than that of which Iam now speaking. In order to pass from 
questions concerning. plane figures to those which, appertain to 
om to others 
which have many—in a word, from more restricted ess 
restricted problems—we have in many cases merely to add lines 
and columns, to our array of letters or bols already formed, 


and then read off pictorially the exten theorems. Next as to 
mechanical appliances. r. Babbage, when s ing of the 
difficulty of insuring accuracy in the long aw 


ions 
of theoretical astronomy, remarked, that the science which in 
itself is the most accurate and certain of all, had through those 
difficulties become inaccurate and uncertain in some of its results. 
And it was doubtless some such consideration as this, coupled 
with his dislike of employing skilled labour where unskilled 
would suffice, which led him to the invention of his calculatin 
machines. The idea of substituting mechanical for intellectua! 
power has not lain dormant; for beside the arithmetical 
machines whose name is legion—from, Napier’s Bones, Earl 
Stanhope’s calculator, to Schultz and Thomas’s machines now in 
actual use—an invention has lately been designed for even a more 
difficult task. Prof. James Thomson has in fact recently con- 
structed a machine which, by means of the mere friction of a 
disc, a cylinder, and a ball, is capable of effecting a variety of 
the complicated calculations which occur in the highest applica- 
tion of mathematics to physical problems. By its aid it seems 
that an unskilled labourer, may, in a given time, .perfoim the 
work of ten skilled arithmeticians, The machine is applicable 
alike to the calculation of tidal, of magnetic, of abtentaston, 
and perhaps also of all other periodic phenomena. It will solve 
differential equations of the second and perhaps of even higher 
orders. And through the same invention the problem of finding 
the free motions of any poate of mutually attracting particles, 
unrestricted by any of the approximate suppositions required in 
the treatment of the lunar and planetary theories, is reduced to 
the simple process of turning a handle. ' 
Coterminous with, space and coeval with time is the kingdom 
of mathematics ; within this range her dominion is supreme ; other- 
than according to her order nothing can exist ; in contradic- 
tion to her laws nothing takes owe her mysterious scroll is 
to be found written for those who can read it that which has been, 
that which is, and that which istocome, Everything material which 
is the subject of knowledge hasnumber, order, or position; and these 
are her first outlines for a sketch of the universe. If our more 
feeble cannot follow out the details, still her part has 





been drawn with an unerring pen, and her work cannot be 
So wide is the range of mathematical science, so 


+ ainsayed, 
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indefinitely may it extend beyond our actual powers of rg i 
lation, that at some momnients we ‘ure ‘inclined to fall 
down with even more than reverence before her, majestic 
presence. But so strictly limited ‘are her promises and powers, 
about'so much that we might wish to know does she offer no 
information whatever, that at other moments we aré fain to 
her results but a vain ching, and to reject them as.a stone When 
we had asked for bread. If one aspect of the subject encourages 
our hopes, so'does the other tend to chasten ‘our desires; and he 
is per _ the wisest and, in the long run, the happiest 
among his fellows who has learnt not only this science, 
but also the larger lesson which it indirectly teaches, namely, 
to temper our’ aspirations to that which is — possible, 
moderate our desires to that which is attainable, to restrict’ our 
hopes to that of which accomplishment, if not immediately ie 
ticable, is at least distinctly within the range of conception. That 
which at present is beyond our ken may, at some period and in 
some manner as yet unknown to us fall within our grasp ; but 
our science ‘teaches us, while ever yearning with Goethe for 
‘Light, more light,” to concentrate our’ attention upon that of 
which our powers are capablé, and contentedly to leave for future 
experience the solution of problems to which we éan at.present 
say neither yea nor nay. It is within the region thus indicated 
that knowledge in the true sense of the word is to be sought. 
Other modes of influence there are in’ society and in individual 
life, other forms of cnersy besides‘ that of ‘intellect. atte 
8 0 
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work ; there are the vicissitudes of 
cumstance, health, and disease, and all the perplexing issues, 
whether for good ‘or for evil, of impulse and of passion. 
But' although ‘the book of ‘life cannot at present be read’ by 
the light of scietice alone tior the St be be satisfied by the few 
loaves of Knowledge nor in our hands; yet it would be difficult 
to overstate the’ almost miractilous increase which may be ya 
duced by a liberal distribution of what we already have, and by 
a restriction of our cravings within the limits of possibility. In 
proportion as method is better than impulse, deliberate purpose 
than erratic action, the clear glow of sunshine than irregular re- 
flection, and definite utterancés than an uncertain sound ; in pro- 
rtion as knowledge is better than surmise, pot than opinion ; 
n that proportion will the mathematician value a discrimination 
between the certain and the uncertain, and a just estimate of the 
issues which —— upon one motive power or the other. While 
on the one hand he accords to his neighbours full liberty to re- 
gard the unknown in whatever way they are led by the noblest 
powers that they possess ; so on the other he claims an equal 
right to draw a clear line of demarcation between that which is a 
matter of knowledge, and that which is at all events something 
else, and to treat the one category as fairly claiming our assent, 
the other as open to further evidence, d yet, when he sees 
around him those whose aspirations are so fair, whose impulses 
so strong, whose receptive faculties so sensitive, as to give 
objective reality to what is often but a reflex from themselves, or 
a projected image of their own experience, he will be willing to 
mit that there are influences which he cannot as yet either 
fathom or measure, but whose operation he must recognise among 
the facts of our existence. ad 
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Asphalt Roads.—Many attempts have been made to supersede 
stone in the construction of modern roadways, ‘and no 
material has of late received ater attention than the 
various kinds of asphalte, either natural or artificial. 
The natural asphalte is found in various parts of the 
world, principally in Hanover, Sicily, Brunswick, Switzerland, 
and Trinidad. It is generally procured in the state of a h 
rock, principally composed of a bituminous substance mixed with 
limestone, sand, and other natural mineral substances, and is used 
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either in the form of a compressed powder, or as a heated mastic 
composition in conjunction with certain proportions of sand or 
other similar material. Artificial asphalte is principally made b: 
mixing the residue obtained from the distillation of the volatile 
oils from coal tar, with certain proportions of powdered chalk or 
limestone, and ‘coarse sand or grit, and is used in the form of a 
heated mastic, Rock asphalte was largel by the ancient 
Assyrians and Egyptians in cementir their stone pavements ; 
but'in modern times it has not been ated to any extent till within 
the last thirty or forty years; and was first. adopted for street 
paving. in Paris in 1838, Since then it has been dacgely introduced 
London, Paris, Berlin, St. Petersburgh, Moscow, Copenhagen, 
Figs, Edinbisgh and other large cities. It was first used in London 
in 1869 by the Val de Travers Paving Company—who obtain it 
from mines riear Neuchatel, in Switzerland—for paving Thread- 
needle-street, and su uently by others. The $a de Travers, 
and Anglo-Sicilian, also of late, the Limmer Paving Companies, lay 
their pavements as follows— Fig, 6:—A concrete foundation is first 
prepared from 9in. to 12in. in thickness, finished to asmooth surface, 
and with a very slight transverse camber—seldom exceeding 2in. 
in the Width of an ordinary roadway. The asphalte is then spread 
thereon in the condition of a heated powder, to the depth of about 
3in., compressed by heated iron beaters to about 2in. in thickness, 
and finished to an uniform smooth and hard surface. This is the 
most durable and cleanly of any system of asphalte pavement, 
being the least affected by the action of the sun’s rays, and as 
long as the skin formed on the surface after compression is not 
worn tiromih, it resists the abrasion of the traffic and produces 
an infinitesimal amount of dust, is easily cleaned, and dries 
quickly after rain ; but it becomes very greasy in damp or ina 


weather, and_at such times and during frost is exceedingly 
dangerous. When once the surface skin is worn through it wor 
tnore rapidly into holes, and is more reaeay affected by the sun’s 
rays. é Anglo-Sicilian and.Limmer ep altes are laid in 
the same as for a 
powder—Fig. 7, The saphatts is broken into small pieces or 
powdered, these are heated in a closed cauldron with certain pro- 
ions of a pitch flux, and when, thoroughly melted about 
r cent. of clean, coarse, well-dried grit is 'y mixed 
with it ; the heated mixture is then spread over.the concrete to a 
depth of about lin., and when cool a second layer of the same 
thickness, but containing a smaller proportion of finer grit, is 
spread evenly over the first, with which it firmly unites, and is 
inished to a perfect surface ready for traffic. Experience, has 
ved ext Sepealte laid in this way is fot nearly so. durable as 
the comp wder, and is sooner upon by the sun. 
The proportion of bituminous substances contained in the above 
natural asphaltes varies considerably—the Val de ‘Travers .con- 
taining 11 to 12 per cent., the rest being calcareous material ; the 
Limmer 17 pet cent., and 83 per cent. of lime ;. but when used in 
the form of a mastic, the proportions in the latter are altered 
after grinding by the addition of 5 to '6 Re cent. of bitumen, 
with which it is subsequently melted. e Seysel asphalte— 
Claridge’s—contains 7} to'8 per cent, of bitumen, the remainder 
ing a carbonate of lime, and when used as a mastic these 
prope ons are altered by the addition to, the powder of about 
to 6 per cent. of bitumen before melting. is considerable 
variation in the proportion of bitumen contained in the Sicilian 
asphalte, Mr. Fewtrell having found 16, 24, 27, and 30 per cent. 
in various samples, but considers that the best rock co an 
average of 27 per cent, It may be mentioned that the.asphaltes 
which contain the largest proportions of bitumen in natural com- 
bination will bear the admixture of grit, and. this 
be is increased by the addition of 10 to.15 per cent. of Trinidad 
pitch. Barhett’s nt pernalts is a mixture of Trinidad pitch 
with powdered calcareous limestone and iron ore. n’s 
and other British Cay ane are principally com of the 
residuuni from the distillation of coal tar mixed with certain 
ape oe of grit and powdered chalk or limestone; they are Tad 
a plastic heated condition in two ht to a total thickness of 
about 2in. or 2hin. on 4 concrete foundation about Yin. in depth. 
They are‘more readily acted upon by the sun than the 
asphaltes, and, therefore, not adapted for the road surfaces of 
crowded thoroughfares, as they are thereby liable to be squeezed 
by the traffic into a corrugated surface, and wear rapidly into 
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ruts and waves, which extend even to the exposure of the concrete 
bed. . An inferior substitute for asphalte has for some years been 
used for private roadways, and such as have a light traffic, Fig. 8. 
It is geeeriin com: of a foundation of about. 6in. of coarse 
gravel and brick rubbish or breeze, broken to pass through a 3in. 
sieve and well rammed ; on this is spread about 2hin. of a mixtwe 
of broken bricks, cinders, and gravel or grit, to pass through a 
1jin. pause, and mixed with hot common tar sufficiently stiffened 
with hot pitch to set firmly on cooling, and sprinkled with a light 
facing of anite or limestone well rolled in. Such a 
roadway, when well laid, is quiet, clean, gives.a good foothold, 
and is pleasant to drive over, but not suited for heavy traffic, as it 
rapidly deteriorates from the imperfect cementation of the harder 
mate by the plastic substances with which it is mixed, and is 
readily acted upon by the action of the sun. 

Wood Pavements,—Wood pavement has been employed more or 
less successfully in this country for the last forty years. It was 
first laid in the Old Bailey in 1839, but as it simply consisted of 

blocks laid on the levelled surface of the natural soil, it 
quickly proved a failure, the blocks rounding on the surface, and 
want of homogeneity in the foundation conducing to their 
rapid and irpoquler subsidence. It was afterwards—about 1847— 
laid. in the, following manner in the Euston-road, and to a great 
extent. in. other .parts of London and the provinces :—A firm 
ballast bed was formed, and thereon creosoted pine blocks, about 
6in,. deep by 5in. wide and of a prismoidal form, were placed in 
transverse courses, with the grain upwards and in contact in every 
direction... In addition to the mutual support thus obtained, they 
were united by oak, trenails jin. diameter, firmly keying the 
blocks of each course to the adjoining ones. . This pavement was 
quiet, but soon became subject to extended depression, and its use 
was abandoned on account of its slippery surface and the rapid 
decay engendered by its ready retention of moisture. _Subse- 
quently a system of wood pavement was introduced into the City 
and Southwark by Mr. Carey, _.This was merely formed by pine 
blocks. 7in, deep, 6in. or Zin, wide, and 12in, to 13in. long, laid 
with close vertical joints, without any special foundation, each 
block being rammed to a settlement, flushed with thin lime grout, 
and covered with gravel piteeing This pavement proved, as 
ight have been expaoted less durable than the previous one, 
retained all its objectionable features without an equivalent 
compensation in the slight reduction in first cost. For a long 
riod after this wood pavement fell into disuse in this country, 
ut in Canada and.the United States, owing to the plentiful 
local supply of timber, it was largely adopted from 1856, and 
in 1868, after thirteen years’ experience in those countries, was 
reported to be more durable economical than stone, and to 
offer a foothold equal to macadam and. better than granite 
pitching. The pavement thus in use was know as Nicholson’s, 
and_was constructed as follows :—The natural soil was carefully 
a and. formed to a correct. transverse section 13in. or 15in. 
low the intended road level, and covered evenly with Gin. to 
superposed by close longitudinal 
panking lin. thick, previously coated with, hot pitch and tar. 
pon this pine blocks 3in, wide, Gin. deep, and 6in. to 10in. in. 
length, previously steeped in coal tar, were laid grain upwards in 
transverse courses, with a space fin. in width between the courses. 
maintained by a strip of board 3in. in depth, placed on edge, and 
firmly, nailed through the blocks to the ks below. The upper 
rtions of the spaces were filled with heated screened gravel, 
ushed to saturation with heated coal-tar and pitch, the. whole 
surface being finally covered by about jin. of fine gravel, with 
which the wood became subsequently indurated by the abrasion 
of the traffic. It was reported that the above pavement 
remained in good condition after seven years’ constant use, the 
blocks removed after that period showing a wear of only Fo but 
the flooring rotted and settled into numerous hollows. How. ver, 
it was thought this objection had been overcome by greater 
care.in the formation of the more perfectly 


8in..of fine sand and.grav 


creosoting, the planks, and in Chicago, where seventy miles 
of road had been laid on this system x to the great fire, five 
years was, generally the limit of os 
regpained Sn, good, Fepait, them mostly white pine :£ 
jerepice quality. e failure of most sys' of wood pavement 
in America mz be chiefly attributed to this want of care in the 


e period. during which. it 
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use of materials, together with careless workmanship. the adhesion of asphalte to their sides. This latter result | * 
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but a portion subseq: laid there, the timber of which had | which asphalte runs, and when cool forms a firm key keeping —_—_ 

been previously steeped in proved more durable. Two | the blocks firmly in place till nearly worn through, and also pre- | [* Jt has come to our notice that some applicants to the Patent- 

other systems, the Perry and the pavements, were in use in | venting the bursting up of the curbs by the accumulated expansion | office Sales Department, for Patent Specifications, have caused 
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upwards on each other, the surface soon became and 
absence of solidity. The Store pavement 

and size of blocks, but was laid 

on a closely-packed sand foun th 


tion instead of planks, and the 

blocks were jammed by longitudinal rows of w driven deeply 
into the pd between the courses of blocks. pavement was 
easily removed for renewals and repairs, to sewers or gas pipes, 
&e., em pate a bad foothold, and was subject to sudden depres- 
sions id decay. For some years prior to 1832 wood pave- 
ment was as Scliows in St. Petersburg :—H. mal blocks 
of pitch pine, 9in. deep and about Gin. broad on each face, were 
placed in close contact on a firm bed of gravel and broken stone 

viously covered with a layer of pnd, Ss blocks oo | unii 

ry inch dowels driven at both ends for about 3in. into block. 
The interstices between the blocks were filled with sand, and the 
surface covered with boiling pitch, and afterwards with a coating 
of coarse sand. A similar system was patented in this country 
by Mr. D. Stead, in 1838, and a Bays me laid in Oxford-street, 
and subsequently in other places, the blocks being 7in. to 10in. in 
diameter at the top, and 9in. to 10in. in height; but the system 
was afterwards abandoned. The i traffic of London and 
_ other large cities having occasioned the necessity for the introduc- 
tion into our crowded thoroughfares of some system of pavement 
which should be less noisy and more cleanly than either granite 
pitching or macadam, and less dangerous than asphalte, attention 
was again di to the use of wood, which, though long 
since abandoned in this country, was re to have 
been so successful in America. Consequently, a number 
of systems were patented, and introduced to a ter or less 
extent. Of these the author proposes to describe briefly such as 
have come most largely into use. The first for consideration, 
being simply a modification of the Nicholson pavement, which 
had 80 largely adopted in America, was that for which Mr. 
Samuel Norris obtained a patent in 1870, since known as the 
improved wood pavement. is was laid in —— illiam-street 
in 1872, and since then quantities have nm laid in the 
metropolis, and various provincial towns, and The con- 
struction of this pavement is well known, and consists of a 
substratum of gravel or Fig. 9.—worked up with the old 
road foundation for a depth of about 6in., finished with about 
lin. of sand and fine gravel, firmly compressed and trimmed to 
the correct curve of the road ; this is covered with a layer of inch 
pine planks placed in contact across the road, coated with hot 
tar, and covered with a similar layer of tarred planks, laid 
longitudinally, and superposed by transverse courses of fir blocks, 
3in. wide. 6in. deep, and 9in. long, laid = upwards, the ends 
of the blocks touching, but with spaces about fin. to lin. in width 
between the courses, maintained by wooden fillets extending to 
about half the depth of the blocks, to which and to the ing 
they are nailed as in the Nicholson pavement. The upper portions 
of the pavement are also similarly filled with gravel and hot tar, 
and the whole surface flushed with heated tar and covered with 
about lin. of gravel binding. Next came the ligno-mineral 
pavement—Trenannay’s patent—laid in Gracechurch-street, 
Coleman-street, and elsewhere in London and the weer also 
in Paris. This pavement consists of hard wood blocks—Fig. 10 
—chiefly oak, elm, or beech, 6in. to 9in. long, 5in. deep, and 34in. 
wide, cut to angle of about 60 dey., so as to expose the fibre 
obliquely to the abrasion of the traffic, the weight of which is 
thus distributed over a darger area. These blocks were laid in 
transverse courses about jin. apart and in contact at the ends, 
the direction of the angle being reversed in alternate courses. 
The blocks are also formed with a V-shaped horizontal groove on 
each side at about lin. from the base, the joints being run up for 
about 2in. in depth with hot mastic asphalte, which fills these 
grooves, and on cooling keys the blocks of each course to those 
of its neighbours. The upper ee of the joints being filled 
with lime and gravel grout, and the surface covered with gravel 
blinding, a better foothold is at first obtained than if such 
surface consisted only of the hard wood, which shortly becomes 
eer ery and slippery by the traffic. Mr. Carey, of Bermondsey, 
as laid a wood pavement in Cannon-street and elsewhere on the 
following system—Fig. 11. He prepares a well consolidated 
ballast bed, 2in. to 8in. thick, according to the nature of the 
original bottom, and finished with about lin. of sand; on this he 
places transverse courses of Yo’ blocks gin. apart, laid grain 
upwards, and 4in. to 44in. wide, 9in. to 13in. long, by 5in, to 6in. 
in depth, according to traffic. These blocks are prepared with 
concave and convex ends, which fit into each other when 
laid, and after being rammed to a ing as for a stone 
pavement the joints are flushed with lime grout and the 
surface covered with about 2in. of coarse blinding to deaden the 
im of the traffic till the pavement is set, and afterwards 
indurate its surface. The author having frequently observed the 
objections to the systems of granite an am pavements for 
cities, and the imperfect manner in which asphalte and _ the 
original systems of wood pavement and those introduced from 
America, met the following requirements of a roadway, viz., 
safety, economy, quietude, cleanliness, durability, the minimum 
of resistance to traction, easy construction and renewal, and 
facilities for repairs to gas and water mains, &c., devised a system 
which he then expected would as far as possible attain those 
ends, and he trusts that his expectations were justified by the 
results attending the adoption of his pavement, which was 
designed a short time previously to the introduction of the two 
last-named systems, and has been in constant and rapidly in- 
creasing use in London, the provinces, and abroad, since a small 
experimental portion was first laid by him in Cannon-street, in 
the summer of 1874—the quantity now laid approximating to 
about 60,000 yards. The method that he adopted was the follow- 
ing, assuming that the element of stability originated in the 
foundation: — He first prepared a bed of concrete, which 
experience has proved should average from 3in. to 5in. in thick- 
ness, according to traffic, and the condition of the original 
bottom, and the surface of which should correspond with the 
intended camber of the road surface, the best form being that of 
a flat ellipse, having a rise of about 4in. for a road 30ft. in width 
and in proportion for other widths. The concrete being floated 
to a smooth surface and allowed to set, a layer of asphalte jin. to 
fin. thick is spread over it to prevent the percolation of surface 
water to the concrete, and thus preserve it from disintegration, 
and furnish a sufficiently elastic medium ween the compara- 
tively rigid bed and the road covering, and also to assist in the 
distribution of the strains induced by the of horses and 
vehicles. Upon this the surface — is p , consisting 
of transverse courses of red pine blocks, 4in. to 5}in. in depth, 
in. to 3in. wide, and 6in. to 9in. long according to the nature 

of the traffic, and material available in the market, with inter- 
mediate spaces varying from }in. to lin. in width, increasing 
with the steepness of the ient. The « are run up to 
about two-fifths of their depth with heated mastic asphalte to 


unite the blocks to each other and to the asphalt layer, secure 
them firmly in place, and more effectually to distribute the straina 





, are placed in transverse 
tarred roofing felt between 
course. The joints alone not sufficient to secure a firm 
—— a weewen surface groove is meray | a i —— 
= every fo’ co ving a partial old un e 
c has a the a, Bh bottom of the 
grooves, when s' pavement y likely to give an ap) 
ciable foothold, but is more likely to substitute a _greay urface. 
On completion the whole surface is indurated with a thick layer 
of ballast, which also deadens the shock of the traffic till the 
roadway has But from the 
mechanical connection between the blocks and the concrete, and 
from the want of rigidity in the felt, this can hardly ever be said to 
occur, consequently the blocks move gradually out of their straight 
courses into increasingly curved ones, as the reverse currents of 
traffic tend to press each end of them in opposite directions. This 
effect is a in a less or greater d in proportion to the 
extent of the gradient, and may be readily perceived in the piece 
laid down in Oxford-street. Many other systems of wood pave- 
ment have been ted or patented, but only those mentioned 
above have come into use on a scale, e@ may possess 
advantages which may be developed at a future time, but most of 
them appear unsuited for practical use, and it would be impos- 
sible to describe a tenth of their number in the limits of a single 


paper. 
(To be continued.) 








FortTNIGHTLY steam communication has been established 
between Liverpool and Cyprus. Two ships have already sailed 
for Larnaca, carrying miscellaneous cargoes such as hardware, 
building materials, and manufactured goods, chiefly such as are 
necessary for preliminary operations. 

Metropouitan District RarLway: FuLHAM ExtEenston.—The 
immediate object of this extension is to connect the District 
Railway directly with the neighbourhood of Fulham and Putney, 
and with the Thames at that point. The bill was introduced by 
the District Railway Company, and received the Royal Assent 
on the 4th of July last ; the n capital has been provided, 
the contract let, and the works will > be commenced. - The 
line begins by a junction with the District Railway at the present 
terminus of the West Brompton branch on the north-east side of 
the West London Extension Railway station, and ends in the 
Willow Bank grounds at Fulham, adjoining Putney Bridge. Its 
total length is one mile five furlongs. A pier and pontoon for 
the accommodation of steamers and rowing boats forms part of 
the undertaking. The line will first run in a south-easterly 
direction parallel to the West London Extension Railway, and 
between it and the West London Cemetery, for about 164 aie, 
on a falling gradient of 1 in 60. For this distance it will lie close 
against the existing south-west wall of the cemetery, which will 
be underpinned by a retaining wall; and there will likewise be 
a retaining wall on the other side of the new line, so that as much 
8 as possible may be left to the West London Extension 

ilway, as provided in the Act. It will then pass under that 
line on a curve of nine chains radius by a bridge, or covered way, 
about sixty yards in length, which will allow room for two addi- 
tional lines of way to be hereafter laid on the West London 
Extension Railway. After some twenty yards or so of open road 
between retaining walls, the new line will be taken under the 
London Athletic Club ground by a brick covered way made by 
“cut and cover,” about 64 chains in length, in order not to 
interfere permanently with the surface of the club’s recreation 
ground, ere will thence be about 164 chains of open cutting 
to Walham Green, where the line will cross near the Swan 
Brewery, by a bridge, under the Fulham or London-road, and 
Ann’s-terrace, which latter roadway is to be raised 2ft. Gin. The 
bridge, or covered way, under Ann’s-terrace, will be made lon 
enough to afford at the same time a roadway 40ft. wide to Ee 
Broo: on, as provided by the Act, which will be a great 
improvement on the existing narrow and circuitous access. At 
three-quarters of a mile the cutting ends, and embankment begins. 
The line on the north-west side of Crown-street, and 
—_ with it; then successively over Parson’s Greenlane, 

unster-road, and King’s-road, on bridges of 40ft. square span, 
and varying skew spans, with 16ft. minimum headway, as pro- 
vided by special clauses in the Act. Hurlingham-lane will be 
crossed close to its junction with Church-street, on a bridge of 
about 80ft. skew span on the east, and about 47ft. on the west 
side. There will be a column in the centre of the roadway on the 
long side, and perhaps also on the other, as specially provided in 
the Act. The last spd or so of the new line will be on a 
brick viaduct about 18ft. average height. A new road is to be 
made on the Willow Bank ground to give access from Fulham 
High-street to the Ranelagh Horse estate belonging to the 
Ecclesiastical Commissioners, and this road will be crossed by an 
arch of 40ft. square span, and 15ft. headway. There wilt be 
three stations besides the West Brompton station, namely, Wal- 

am-green, Parson’s-green, and Fulham. The steepest gradient 
will be 1 in 60; the s' t curve, 9 chains radius; the deepest 
cutting, 21ft.; and the highest embankment, 17ft.; total earth- 
works in cuttings, 100,000 cubic yards. The parliamentary esti- 
mate allows—for earthworks, £17,538 ; for bridges and viaducts, 
£94,382 ; for permanent way, £18,865 ; for stations, £25,000 ; for 
contingencies, £15,578 ; for land and buildings, £97,144 ; for pier 
and pontoon, £10,000; total, £278,507. The Act provides for 
— these works a separate undertaking, which has since 
been done by a resolution of the shareholders. The Fulham 
Extension stock is now being offered to the shareholders at the 
price of £102 10s. per centum. An opposition scheme was 
planned, consisting of a line leaving the Metro litan Railway 
at Hammersmith, communicating with the District Railway 
at West — but it had many disadvantages, and it was 
ultimately withdrawn without coming into committee. The only 
serious opposition to the District Com i 
Metropolitan Board of Works, the 
Works, and the Ecclesiastioal Commissioners, 
requirements were eventually satisfied by clauses inserted in the 
Act. The hee nf and estimates were Cy ree 
Mr, F. 8, ep woh edhe ok Eng ad -health. 
The bill was carried through committee by Mr. J. W. Barry, of 
23, Delahay-street, who has replaced Mr. Gilbert. The contractors 
are Messrs, Lucas and Aird, 


y's line came from the 
District Board of 





Grants and Dates of Provisional Protection for Six Months 


2084. Trrrpop Heaps for Transits, &c, Arthur pe isdorhie, Peon 
London.—A communication from Daniel Hoffman, Penn 
sylvania, U.S.—2tth May, 1878. 

Meal Seiipatas bata Gomeg-o caeeges on 

Lei; , Germany.—. 

Philipp Strelitz, Berlin, Germany.—17th June, 1878. 

Mix by Enpiess Wire or other Rores, John Howard 
ttaker Scott, and John Gilmour, Glasgow.—29tn 

June, 1878. 


2637. LicuTinc HovuseHotp Fires, Abraham Earp, Terrace-street, Wed- 
nes' , 
a Srripep Skirts and Aprons, Arnold Kalisky, Bradford.—2nd July, 


878. 

2663. Dishes, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Lucien Fisher, jun., Chicago, U.S., Chalmers 
Ingersoll, Beloit, U.S., and Henry Alonzo House, Bridgeport, U. 
3rd July, 1878. 

2702. SHuntine, &c., Rarmway and other Carriaces, William Hamer, 
Northwich.—5th July, 1878. 

2704. TREATING Smoke, &c., John Smethurst, Clifton. 

2717. Dress SuspenpeRS, Henry Manning Knight, Love-lane, Wood- 
street, London.—6th July, 1878. 

2733. TReaTING IMpuRE WATER or Liquip, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Dr. Ferdinand 
Theodor Moritz mcke, Bockenheim, Prussia.—8s8th July, 1878. 

2829. Corrina SuGAR into Lumps, Frederick Bradford McCrea, Carlton 

\ , and Edward Alfred Cowper, Great George-street, West- 
minster.—16th July, 1878. 

2859. Brxpinc of SHEaveEs or Bunpies of Corn, &c., William Peacock 

Savage, Burnham-Sutton.—17th July, 1878. 

2866. Boxes, &c., James , sen. ton. 

2870. MeTauiic Spring Larus for Bepsteaps, &c., Charles Samuel Phillip 


Wood, Birm’ e 

2874. PREPARING, &c., WooL and other fibrous materials, Henry Bernou Il 
Barlow, Manchester.—A communication from A Vimont, Paris. 

2876. Corsets and similar articles, Austin Kelley, New York, U.S. 

2878. Etecrric Motor, Ernest John Harling, City-road, London, and 
Henry Bull, Hackney-road, London.—18th July, 1878. 

2880. ExTRACTING METALLIC CopreR, Henry Doetsch, Copthall-buildings, 


London. 
2881. Improvements in Traction and Locomotive Enornes, Charles 
Burrell and Robert Edwards, Thetford. 


2882. ExTRacTING Copper, Henry Doetsch, Copthall-buildings, London. 

2883. Bricks, &c., William Short Batley, Rotherham. 

2885. Harrow, Peter Mitchell, Essendy Clunie, Perth, N.B. 

2886. BREECH-LOADING SMALL-ARMS, Henry Hammond and Edwin Ham- 
mond, Winchester. 

2887. SHAWLS, Robert Millar, patng SS 

2888. Snips’ Compasses, William ncis Reynolds, Commercial-road 
East, London. 

2891. WueeExs, William Arnold, Barnsley.—19th July, 1878. 

2893. Gas, William Phillips Thompson, Lord-street, Liverpool.--A com- 
munication from Victor Leon P: » Paris. 

2894. Tramways, William Mackison, Dundee, N.B. 

2895. TRANSPARENT and other Devices, James Evan Jefferies, Yeo Bank, 


C bury. 

2896. Fone or Stamp1nG Paper Bas, &c., Ernest Dangoise, Brussels. 

2897. Preservine Suaar, &c., Charles Perrot, Boulevard St. Denis, Paris. 

“. eens Liyks, &c., Joseph Needham, Wilton-place, Knightsbridge, 

mdon. 

2900. Boors and Suogs, Charles Horatio Keats and Alphonso Keats, 
Newcastle-under-Lyne. 

2901. Gas, &c., Encines, Richard Waller, Holbeck Moor Foundry, Leeds. 

2903. Jorntnc Parts of FurNirureand other Structures, Edward Griffith 
Brewer, Chancery-lane, London.—A communication from Albert Jean 
Baptiste Meaux and Leon Martin Lecuyer, Paris. 

2905. Brass Screw Nots, William Edward Everitt, Birmingham. 

2907. BricKMAKING, James Wright and Thomas Wright, Fir Tree House 
Foundry, Hindley. 

2908. ExHaustinc and Forcinc Fivuips, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Henri Félix Louis 
Worms de Romilly, Paris.—20th July, 1878. 

2909. Roap Locomotives, Richard Bréja, Zabrze, Germany. 

2910. Keys, Edward Burstow, Horsham. 

2911. Horsgsnor, Henry Harris Lake, Southampton-buildings, London. 
—A communication from Charles Jean Baptiste Peillard, Paris. 

2912. —s Designs upon Paper, &c., Walter Bentley Woodbury, 


Norwood. 

2913. K1Lns, Charles Amand, Boulevard de Strasbourg, Paris. 

2914. Rotitinc Rat Enps, &c., into Bitters and Bars, Alfred Colerick 
Pilliner, James Charles Hill, and William Williams, Vakfields Works, 


tarnam. 

2915. Sotip LEATHER Buttons, &c., Thomas Finch and Luther Finch, 
Worcester. 

20916. Sprnninc and Dovusiina Fisres, Edmund Tweedale and Samnel 
Tweedale, Accrington. 

2919. Currine or Ciippine Tuory, &c., Alfred§fRidgway, Market-place, 
Macclesfield.—22nd July, 1878. 

2923. Sropr-Tap Boxes, &c., Caleb Thomas Hill, Heywood 

2925. Yarns, John Clapham, Leeds. 

ve ——— Hooks, Herman Grabowski and Charles Henry Blood, 





rming! . 

2929. Preumatic Domestic SIGNALLING ApPpaRaTus, John Thomas Gent, 
Leicester.—23rd July, 1878. 

2933. Scorinc or MARKING at Bituiarps, &c., William Parke John Pittar, 
Redcliffe-square, South Kensington, London, and Charles Andrew 
Terrey, St. George’s-road, Southwark, Surrey. ¥ 

2935. AUTOMATIC SpooL or Bosstn Winpers, William Dawes, Kingston- 


ve, 

2937. TREATING ReFusE and Sewace Waters, Joseph Adamson and 
Henry Booth, Hyde. 

2939. TuBULAR, &c., Forms of Iron and Steet, Jacob Geoghegan Willans, 
Bayswater, London. 

2941. ATTACHING SERVICE Pires to WATER, &c., Mains, Richard Ravenor, 
Spee land, Berks. 

2943. Licutinc or ILLuminaTING Apparatus, William Robert Lake, 
South ton-buildi London.—A communication from Jacob W. 





De Castro, New York. 

2945. OperaTiIncG Winpow Bipxps, VENTILATORS, &c, Nathan Hunt, 
Ashley Down. 

2949. Curtinc SCREW-THREADS om METAL Pipes, &c., Henry Harris Lake, 
Southampton-buildings, m.—A communication from Frank Arm- 
strong, Bridgeport, Connectieut. 

2951. Locomotive Eneines, &c., Reginald Empson Middleton, West- 
minster-chambers, Westminster. 

2953. CovpLine and Uscoupnine RAILway CaRRIAgES, &c., James Brown, 
Barrow-in-Furness.. 

2955. Sewrnc Macures, William Searle, Silver-street, Regent-street, 
London.—24th July, 1878. 

2957. WaTERPROOF Faprics, Thomas Rowley and Arthur Critchley 
Salomonson, Manchester. 

ro Screw Macuine for Metat Screws, Francis Curtis, 





2963. — Fixper or Dostance Measurer, George William Hart, 

ydon, 

2965. Steam Enoine Vatves, Henry Harris Lake, Southampt 
London.—A communication from Jérome Wheelock, Paris. 

2967. DisTiLLING Ligurps, Archibald Douglas Bryce-Douglas, Burnbrae, 
Duambarton.—A communieation from Mr. Dixon Provand, Lima, Peru. 
—25th July, 1878. 

2971. MancLinc Macutyes, Ralph Barnett, a. 

2973. FURNACES Frew MeLtrna Metats and METALLIC ALLoys, William 

ward Everitt, am. 
2975. TreaTine Esparto and other Fisrovs MaTeRIALs, Andrew Masson, 


2981. Yarns, Johm Clapham, Leeds.—26th July, 1878. 
2983. PorTaBLe Tres for StretcuIne Boots, &c., Ludovich Montefiore 


hoila? 
45° 





2985. Gusses, Covcwes, Lounces, Toitet Guiasses, &c., Thomas Laycock, 
01 on. 
2987. Cups for SHeartno Horses, &c., Francois Antoine Casile and Louis 


2991. Looms for WEAVING, William Ashburn, Blackburn. 
2993. Diats and Scaues of Watcues, Ciocks, &c., Alexander Melvill 








Ave. 16, 1878. 
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Chancery-lane, London.—A communication from Henri Bertrand 


N ‘ 

2995. Tackine APPARATUS for use in Lastine Boots, &c., William Robert 
Lake, Southam) | .—A communication from 

- Franklin P. Hinds, Quincy, usetts.—27th July, 1878. 

2997. TRamways, James Thomson, Dundee. 

2999. Curriva, BunpLING, and Bixpinc Firewoop, Frank Kingston, 
Greenwich. 

3001. LirHocrapHic Presses, Théodore Dupuy, Paris. 

3007. Sprvniva Macuines, James Clarence Stanley, New Hartford, Con- 


necticut. 
3009. Picktina and Wasuinc Meta Puates, John Phillip Jenkins, 


one. Ses gee teem Drownrna, John Macintosh, Bayswater, London. 
3015. Daivixa Beuts of Corrox Frere, Edmund Schmidt, Chemnitz, 


y. 

3019. FoLpinc Boats or Vessets, John Wallace Douglas McDonald, Bem- 
bridge, Isle of Wight. 

3023. Increasine the Dravout of Cummeys, Francis Macdonald Robert- 
son, Croydon, and John Joyce, Edmonton. 

by — Porators, Lewis Augustus Aspinwall, Chancery-lane, 

on. 

3027. VenTILaToRs, James Norris, Wood-green, London.—30th July, 1878. 

3029. Paper Baos for Druacrsts’ Powpers, &c., Alexander Melville 
Clark, Chan -lane, London.—A communication from Newton 
Jenkins Alexander, Auston, Texas. 

— a or Bexts for Drivinc Macuinery, Robert Bibby Jones, 

verpool. 

3033. Rarkway SwircHes or Points, Egmont Feldtmann, London.—A 
communication from August Blauel, Breslau, Germany. 

8037. ARTIFICIALLY THAWING SNow and Frozen Water, Honore Romain 
Bruno Windels, Brussels, Belgium. 

8039. AUTOMATIC EGG-BOILERS, k Wirth, Frankfort-on-the-Maine.—A 
communication from Friedrich Wilhelm Wittmeyer, Hasserode, Werni- 
zerode, Germany.—3lst July, 1878. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3035. Grares for Steam Borter Furnaces, William Robert Lake, South- 
pe tng yg London.—A communication from Roys J. Cram and 
Arthur B. Cram, Detroit, Mic’ , U.S.—3Lst July, 1878, 

3048. Screws, William Robert Lake, Southampton-buil , London.— 
A communication from Charles Dake Rogers, Providence, Rhode Island, 
U.S.—lst August, 1878. 

3064. BaLinc Presses, William Robert Lake, Southampton-buildings, 
London.—A communication from Zelora Phillips, Arkansas, U.8.—2nd 
August, 1878. 

8103. DistRipuTING and Serrina Types, Herbert John Haddan, Strand, 
Westminster.—A communication from Augustus Corey Richards, New 
York, U.8.—6th August, 1878. 

3109. EvVAporaTiING Satine So.utions, Sidney Pitt, Sutton, Surrey.—A 
communication from Paul Piccard, Lausanne, Canton de Vaud, Switzer- 
land.—6th August, 1878. 











Patents on which the Stamp Duty of £50 has been Paid. 


2783. NumBerinG, &c., Tickets and other articles, Robert Wilson, Wood- 
ville Grove, Stoke Newington, London.—7th August, 1875. 

2018. BLEACHING VEGETABLE Fisrous Supstances, Alexander Melville 
Clark, Chancery-lane, London. —18th August, 1875. 

2803. Enecrric TELEGRAPHS, Robert Morley, Palmerston-buildings, 
London.—9th August, 1875. 

2806. AUDIBLE ALARM SIGNALS, Nathaniel John Holmes, the Hall, Prim- 
rose-hill-road, Regent’s Park, London.—l0th August, 1875. 

2843. ILLUMINATING Gas, George Anderson, Cannon-row, Westminster.— 
12th August, 1875. ‘ 

2812. BLeacuine Sik, &c., Thomas James Smith, Fleet-street, London.— 
10th August, 1875. 

rer ese &c., Frank Limouzin, Oakfield-road, Penge.—11th August, 


4oe 
2821. Stoves and Pipes, William Crossley, Greenscoe House, Dalton-in- 
Furness.—11th August, 1875, : 
2823. CLay Tosacco Pires, Richard Golding, Tooting.—11th August, 1875. 
2850. VENTILATING INDIA-RUBBER GARMENTS, Charles William Meiter, 
Gracechurch-street, London.—12th August, 1875. 
me _— Ores, Peter Cannell Bunn, West Dereham.—13th August, 
100 
2869. Stups for Fastentne Steeves, &c., James Muirhead, Glasgow.— 
14th August, 1875. 
2870. Hotper for Rattway Tickers, &c., Helen Jane Mountstuart 
Russell, Ashiesteel, Galashiels. -14th August, 1875. 
= Leena VaLves, Joseph Hopkinson, Huddersfield.—28th August, 
3404. AiR Enaines, John Garrett Tongue, Southampton-building 
_Chancery-lane, London.-—30th September, 1875. 








Patents on which the Stamp Duty of £100 has been Paid. 

2077. SEL¥-stoprinc WINDING Frame, Thomas Unsworth and 
Whalley, Manchester.—7th August, 1871. . gti a 

2085. Srrina Hinces, Benjamin Turner, Bartholomew-close, London.— 
8th August, 1871. 


2214. Looms, William Robert Lake, Southw - — 
7 pom tere » Southampton-buildings, London. 





Notices of Intention to Proceed with Patents. 

1248. InsuLators for TELEGRAPHING, Joseph O; — 
29th March, 1878. ee ee ee 
1266. ScREENS or Steves, Alexander Dick, Cannon-street, London.—A 

communication from Adolph Schmitt. - 
1270. Joint for Hose, &c., John Guy Wilson, Manchester.—A communica- 
tion from James Grether.—30th March, 1878. 
1279. ConveRtTING NoN-cHILLING IRON into CHILLING Iron, John Thom- 
ria i /. Liverpool.—A communication from Samuel A. Ford.—ist 
pra, 78. 
1294, ComBine WooL, &c., David Denby, Drighlington. 
1295. LuBricaTING STEAM ENGINE CYLINDERS, &c., Edgar Isaac Henry 
Se and Joseph Trubshaw Whitehouse, Coseley.—2nd 
pri . 
1315. Mowina and Rearine Macuines, Charles Hickman, Cardington. 
1319, Rac and Frock Grinpinc Macuines, William Sharp and Fred 
Smith, Morley. 
ty = ag Mowino Macuines, George Williamson, jun., Rubis- 
1823. Sprtroons, Albert Job and Alfred Job, City-road, London.—3rd 
April, 1878. 
1325. CLasps or DREsS-HOLDERS, Jean Nadal, Southampton-row, London. 
1330. Bicycues or VeLocirepEs, Edwin William de Rusett, South Penge 
‘ ee 
331. Botrom Door Fasteners for Wacons, Char 
‘ near Wakefield. m a Bae See 
835, WooL-comBina Macuines, Robert Hadd J 
Edward Astin, Halifax. : oh: Seem 
1837. ,CHECK-VALVE TRAP and Water Trap, William Morgan-Brown, 
mdon.— A communication from George 


Waring. 
=, ~ = An pare of Openers and Scutcners, Samuel Andrew, 
ley! e. 
1344, Surp Stanats, Samuel Canning, G ! 
oe caf yond sq ing, Great Winchester-street-buildings, 
pg sa for SMELTING GLass, Tom Kilner, Thornhill, Lees, near 
sbury. 
1370. TeLerHones, Adolph Paris, Hamburgh. 
1371. Grinpina and Poxisninc Meat, John Donnelly, Campbell-road, 


wn London. 
+ OAT-CAKE Macutnes, William Hebd 
and Henry Holt, Haslingden. eiticineledeasacan 
1883. Jack and INTERMEDIATE Frames, Benjamin Walter Scott, Levens- 
1984. Taman “grog Wirth, 
\e ‘ARIC ACID, rth, Frankfort-on-the-Maine.—A com- 
qsmunieation from Franz Diotrich.—6th April, 1878. 
387. Lass, SLATES, 3 
sent ote ae , TILES, &c., to Winpows, Alfred Henry Price, 
90. Composition for Cem 
ni, om EMENTING JornTs, &c., Emile Meyer, Cépenick, 
402. Vacuum Boxes for PAper-MaKkING Macuines, Sam Mason jun. 
Manchester, and John Wolstenholm Samuel idcliffe 
betes ath April 187, olme and uel Spencer, Radcliffe 
- Lusricators, William Du - _ 2 
cain ten tants presen inham, Mark-lane, London.—A communi 
1413. SeL¥-cLosinc Doors and Gares, William Martin, Oldham-road 
sblanchoster. E 
5. KNIFE-CLEANING Macutne, Fred 
oth April, 1818. , erick Bramley, Mile End, London. 
= Sonaeee ae, se McLachlan Sheffield. 
. SEMAPHOREs, Her! John Haddan, Stran inster.—. - 
munieation from Max Kaiserbliith. ps sdriegen ee 
ss Lg wags Lamps to their Stanps, William Frederick Spittle and 
1430. WarMine "RAILWAY Cars, &c., William Cowper Baker, 
10th April, 1878. ee iene 
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1449. Looms for WEeav: William Henry Hacking, Bury. 

1457. Corn and Seep Semuhend Sowrne Macuives, James Josiah Smyth, 
Peasenhall. —11th April, 1878. 

1460. Compressive OLEAGINovs or other Seeps, Charles Speck Brittain, 


Liverpool. 

1468, CastiING MetaL, Eric Hugo Waldenstrém and William Sumner, 
Manchester.—12th il, 1878. 

1479. WasHine, WRINGING, MaNGLING, &c., Macuines, Thomas Bradford, 
High Holborn, London. 

1485. Mautina Apparatus, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Marx and Co.—13th April, 1878. 

1495. VaLances for Beps, Winpows, &c., W Pearson and Thomas 
Pearson, Man: iter. 


1504. DETERMINING ORGANIC MATTERS ContTaineD in So.vutions, James 
Alfred Wi Westminster-chamb 


‘an an John Cooper, W 9 
Westminster.—15th April, 1878. 
ba pa i as OILs, erick Settle Barff, Kilburn, London.—1l6th 
prt, . 
1530. Lusricatine AxLEs and Bearinas, &c., Timothy White, Landport, 
Portsmouth. 
1557. Uritisinc Motive Power, Johann Maximilian Plessner, Golden- 
square, London.—17th April, 1878. 
1574. Burron-workinG Macutnes, Charles Max Sombart, Magdeburg, 
ermany.—A communication from Elisabeth » 
1584, ILLUsTRATING PERSPECTIVE DRrawina, Philip Jolin, Tuffnell Park- 
road, London.—18th April, 1878. 
1590, SELF-ACTING CLEANSING MEcHantsM for CARDING Enorngs, Jonathan 
Holden and John Edward Holden, Reims, France. 
1601. Fituine and Sroprertne Borries, &c., Frederick Baron Michell, 


outh. 
1603. Sarery Lamps, Joseph Rayner, M.A., Wakefield.—20th April, 1878. 
16380. Drawine and Writinc Siates, &c., Charles Conrey Shepherd, 
ic, New Jersey.—23rd April, 1878. 

1643. ComBine Frsrous Susstrances, Alexander Melville Clark, Chancery- 
2 Ee. London. — A communication from Heilmann-Ducommun and 

en. 

1652. Horsesuoks, Richard Winder, Farningham. 

1654. Srampinc or CrusHina Ores, Samuel Henry Fortnom Cox, St. 
Columb Major, Cornwall.—24th April, 1878. 

1656. KiLLInc and Preservine the Fiesx of ANnrMats, Richard Jones, 
Berkeley.—25th Apri, 1878. 

1687. Pumps, Aloxander Melville Clark, Chancery-lane, London.—A com- 
munication from Justin Hypolyte Henri Nines.—26th April, 1878. 

1740. TRaANsMITTING Motion in, and in CouNIERBALANCING the Movine 
Parts of Enornes, Alexander Melville Clark, Chancery-lane, London.— 
rig ame from Joseph Marie Hector Eugtne Vicaire.—30th 

pril, 1878. 

1960. BREECH-LOADING FirE-ARMS, Alexander Melville Clark, Chancery- 
lane, London.—A communication from the Oesterreichische Waffen- 
fabriks Gesellschaft.—l5th May, 1878. 

2091. Paper-cuTtinc Macunines, James Robertson, Springfield Mills, 
Lasswade,—24th May, 1878. 

2198. RapiaTING the AXLEs of Rartway Carriages, &c., John McLachlan, 
G w.—lst June, 1878. 

2217. TasLets, &c., of CampuHor, William Robert Lake, Southampton- 
buildings, London.—A communication from William Foreman Simes.— 
8rd June, 1878. 

2408. Torrepo Boats, William Robert Lake, Southampton-buildings, 
London.—A communication from John Louis Lay,—17th June, 1878. 

2411. Sipe Licuts and Sxutrers, Robert William Vivers, St. Martin, 
Boulogne-sur-Mer, France. 

2433. Firewoop, John Rowley, Camberwell-road, Surrey.—18th June, 


1878. 

2480. Curtinc SaLap, &c., John Ritchie, Stonefield-street, Cloudesley- 
square, London.—21st June, 1878. 

2503. VenTiLatina, &c., Boats or VessEts, Sir James Liston Foulis, 
Colinton.—24th June, 1878. 

2541, RoLuinc-up Paper, &c., Ernest Dangoise, Brussels, Belgium. 

2553. Removine Foon, &c., from between the teeth, Theodore Reid, 
Hendon.—A communication from Alfred P. Merrill.—25th June, 1878. 
2712. PorTasLe and Traction Enoines, Nathaniel Clayton and Joseph 

Shuttleworth, Lincoln. 

2713, Supe Vaves, Nathaniel Clayton and Joseph Shuttleworth, Lin- 
coln.- 6th July, 1878. 

ee gt Corron, &c., Frederick Albert Gatty, Accrington.—l0th 

‘uly, 1878. 

2781. Sroppine Ho ves or Leaks inthe Huts of Vessexs, William Price, 
—— and John Eardley Yerburgh, the Vicarage, Sleaford.—1llth 
July, 1878, 

2812. Castina, &c., Street INcots and PLates, Samuel Fox, Stocksbridge 
Works, Deepcar.—13th July, 1878. 

2823. WaTeR-cLosets, &c., John Demarest, New York, U.S. 

2824. WareR-cLosEts, &c., John Demarest, New York, U.S.—15th July, 








878. 
“e. Dossy Mecuanism for Weavina, George Parker, Preston.—l6th 
uly, 1878. 

2850. Mitxs, &c., Thomas William Helliwell, Brighouse. 

2856. Sewina Macuines, Edmund Hunt, Glisgow. —17th July, 1878, 

2869. CRANK AXLEs, Sir Joseph Whitworth, Manchester. 

2878. ELecrric Moror, Ernest John Harling, City-road, London, and 
Henry Bull, Hackney-road, London.—18th July, 1878. 

2896. Printine or STAMPING Paper, Ernest Dangoise, Brussels, Belgium. 

2908. Exuaustina, &c., Fiurps, Alexander Melville Clark, —— 
lane, London.—A communication from Henri Félix Louis Worms de 
Romilly.—20th July, 1878. 

2914. RoLLING Ratu Enps, &c., into Br.tets and Bars, Alfred Colerick 
Pilliner, James Charles Hill, and William Williams, Oakfields Works, 
Llantarnam.—22nd July, 1878. 

2943, Licutinc, &c., APPARATUS, William Robert Lake, Southampton- 
buildings, London.—A communication from Jacob W. De Castro. 

2945. OPERATING WrInDOW B.Inps, &c., Nathan Hunt, Woodbine-cottage, 
Ashley Down.—24th July, 1878. 

2995. TACKING APPARATUS, William Robert Lake, Southampton-buildings, 
London.—A communication from Franklin P. Hinds.—27th July, 1878. 
2999. Curtina, &c., Firewoop, Frank Kingston, Catherine Grove, Green- 

wich.—29th July, 1878. 

3018. SarcHEL Botrrom Parer Baas, Charles Broughton Stilwell, Wor- 
cester.—30th July, 1878. 

8035. Grates, William Robert Lake, Southampton-buildings, London.— 
A eee from Roys J. Cram and Arthur B. Cram.—3lst July, 
1878. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tun ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


4016. Sarety Vatves, A. Orme.—Dated 80th October, 1877.—(Not pro- 
ceeded with.) 8d. 


The valve is held upon its seat by means of a spindle entering a 
recess in the valve and continued upwards, where it enters a cap formed 
with a collar at the base to bear t the 3g gpa ay alls og 4 
and com it, when the spindle rises with the valve ugh the 
pressure in the boiler. The upper end of the spring bears on a cross- 
piece attached to bolts projecting up from the valve chest, and fitted with 
nuts at the upper end to regulate the pressure of the spring. 

4468. APPARATUS FOR THE ELECTRIC TRANSMISSION OF TELEPHONIC 
Ls we L. M. de Bejar y O'Lawlor.-—Dated 27th Ne . 
1877. 5 

relates to improvements on t No. 2327, dated 4th July, 1873, 
in which any number of tel struments in communication with 

a central station, by the same set of line wires one apparatus can never 

cut off the ion of signals from another that may be at that 

moment operating with the station until the latter instrument 
ceased ark The improvements consist in the application and 
combination with this apparatus of transmitting and receiving instru- 
ments of the kind known as “ telephones.” 





4496. Sranps ror Giass SuHapes, &c., H. C. Taylor.—Dated 29¢ 
November, ae “be — ra! 2d. 

A thin metallic shell of the shape of the stand to be manufactured is 

mad tamping in dies or by t 


the of shell is turned over the edge of the wooden core or 

su} so as to secure the latter to the former. 

46516. Meratic SHeer Roorine, D. Campbell and I. Summerhill. — Dated 
80th November, . 6d, 

This in the use of thin rectangular sheet plates of tin, terne 
or block sheet iron, either vanised or not, of a uniform length an: 
width, rolled longitudinally ugh between a set or pair of rollers, with 
two or more rounded or V-shaped grooves in the one and corres} a 
shaped ridges or ribs on the other, so as to roll longitudinal ribs, prefer- 
ably on the upper sides of the plates, to strengthen them in that direction, 
which would either leave the folded one up and the other down, 
either before or after being rolled with the ‘ribs by a separate rolling, 
pressing, or folding machine. 

4607. Apparatus For Maxine Cray Tosacco Pires, R. Goiding.—-Dated 
5th December, 1877. 1s. 

This relates to improvements upon specification No. 2823, dated 11th 
August, 1875. The apparatus is arranged to form each pipe by two 
successive operations, ‘‘rolls” or rough pipe blocks being first e and 
subsequently moulded into completé pipes, and automatic a tus 
being provided for transferring the rolls from the roll moulds to the 
fi or pipe moulds. 

4624. Macuinery For Maxine Nuts, 4. Pulman and C. Barraclough.— 
Dated 6th December, 1877. 8d. 

This consists of a framework having a groove formed therein for the 
introduction of a bar of iron, a portion of which is cut off by a pair of 
horizontal cutters ; the cutters are V-shaped. After the cutting opera- 
tion a vertical lifting rod lifts the piece that has been cut off out of the 
way of the cu’ bars, when it is forced against a stationary die 
forming one half of a nut) by means of a horizontal die forming the other 

of a nut, by which means the six sides of the nut are pressed or 
moulded into a more finished shape. The lifting rod then lifts up the 
nut underneath a punch or hammer, which “snaps” or rounds the top 

of the nut, when it is then taken hold of by a pair of fingers and 
pushed underneath a punch, and on these fingers releasing their hold 
another pair of fingers or dies take hold of the nut, squeezing it into a 
more finished shape, and holds it ia position under the punch until the 
hole has been punched therein. 
4626. Continvous Ramway Brakes, F. B. Armstrong.—Dated 6th 

December, 1877.—(A communication.) 6d. 

consists in uctuating railway brakes by compression of ai or 

vapour by means of pumps or compressors worked by the motion o :the 
vehicle itself, and drawing from a continuous tube or tubes, the fluid in 
which can be maintained in any required tension, and thus regulate the 
action of the pumps or compressors. 
4634. MacHINERY FoR THE MANUFACTURE OF O11 Cake, 7. McDenald and 

J. W. Lawrence.—Dated 6th December, 1877. 6d. 

The ig va containing the seeds is mounted on a frame having an 
opening, beneath which is hinged a counterbalanced measuring box and 
a damper to shut off the supply. The box and damper are onued upon a 
sliding platform, the former being lowered on to a false bottom covered 
by a cloth, the platform is moved to and fro, the box becoming filled, the 
edge of the hop, r frame acting as a strick, and the damper shutting off 
the supply. Folding rods are moved together on hinges so as to fold the 
cloth over the top of the seeds, which are then conveyec. to the press. 
4637. Fitters, F. 7. Bond.—Dated 7th December, 1877. 6d. 

This relates to improvements on patent No. 2747, dated 30th September 
1876, and consists in making the cover removable, and ene arim o 
india-rubber to effect a water-tight joint. A light cup is placed in th 
upper part or air chamber, such cup closely fitt: therein, and serving 
for drinking purposes. The filter consists of a cylindrical vessel open a 
both ends, the upper end being fitted with a cork through which passes 
a glass tube. The vessel is then filled with filtering materials supported 
by a piece of sponge inserted at the bottom. The top of the tube is con- 
nected to a flexible tube fitted with a tap, which, upon being opened and 
the air drawn out by suction, will cause the water to flow up from the 
vessel containing water in which the filter is placed, through the filter 
and out of the tube which acts as a syphon. 

4643. SuprLy APPARATUS FoR WaTER-CLOSETS, &c., W. Davies.—Dated 7th 
December, 1877. 6d. 

Astand _ is arranged within and attached to the service vessel con- 
stituting the measure for the supply, the lower end of which pipe passes 
through the bottom or other convenient part of the vessel, and forms the 
outlet leading to the pan of the water-closet, whilst at its upper end the 
pipe terminates above the level of the liquid in the vessel. Around this 
stand pipe is arranged a tube closed at its upper end, and formed with a 
disc or expanded portion, which tube is operated by the act of moving 
the handle of the water-closet so as to receive a vertical motion. The 
stand pipe {forms the long leg of a syphon, and tho surrounding tube, 
which acts as a piston, constitutes the short leg. During the normal con- 
dition of the — , the tube is filled to abéut the level of the liquid 
in the vessel. en the tube is moved vertically a portion of the liquid 
which it contains is carried over the top of the stand pipe, thus pro- 
ducing a partial vacuum in its interior, and liquid then entering through 
valves to supply the vacuum, the syphon is charged and the liquid flows 
off by the stand pipe. 


4647. Manvracture or Loar Suaar, C. D. Abel.—Dated 7th December, 
1877.—(A communication.) 6d. 

This consists, first, in charging a number of open-ended moulds with 
syrup, securing them one above the other with perforated plates between 
them, the perforations allowing the syrup to run from one mould into 
the other, while the sugar in the perforations when set can readily be 
broken ugh for ey memo J the moulds from each other; second, 
the construction of the drying table isting a chamber containing 
heating pipes enclosed at top by a plate having apertures, over which the 
sugar moulds are placed, and having at bottom a perforated plate through 
which air is forced in divided streams so as to become uniformly heated 
by contact with the pipes before issuing through the moulds. 

4657. Counter Cueck Books, R. Copley.—Dated 8th December, 1877. 
6d 





Acounter check book is constructed of slips of paper, having two com- 
plete bill or other headings printed thereon, one on the front and the 
other on the back of each slip, so as to present the a ice of two 
bills joined along one edge. In combination with the above a stamp is 
used provided with a knife or perforator, so arranged that when the 
cashier stamps and receipts one of the two bills the other is cut-off or 
detached, and kept for reference. The stamp may be fitted with 
— arranged to count and register the number of times such stamp 

used. 


4663. ImpartTiNG Motion To MACHINERY WITHOUT THE Usk oF 
Betts, 7. D. C. Leveritt.—Dated 8th December, 1877.—(A communica- 
tion.) 8d. 

This consists in making use of the steam by conducting it through 
appropriate pipes or tubes in a motor which im direct motive power 
to the machine to be acted on. The motor is fixed close to the machine, 
and consists of a steam cylinder into which steam is conducted by means 
of a regulating valve set in motion by a rod wor in a hollow tube and 
acting on thg expansion slide. On this same tube is fitted the governor, 
in such a manner that the balls on rising up cause a bar connected with a 
lever to rise also, and in so doing close one or more openings through 
which the expanded steam passes. In order to regulate the number of 
strokes per minute of the piston the lower part of the governor is put 
in communication with a crank on which works a weight, and by means 
of which a ter or smaller speed is obtained by app hing or 
removing it to or from the governor. 

4674. Hypravtic Presses, &c., AND DIFFERENTIAL ACCUMULATORS 
FOR THE SAME, W. Oram and W. Hartley.—Dated 8th December, 1877. 

10d. 

e 

Db 





The press is constructed with two movable ends or sides, which ar 
cnuted yy and run upon rollers at or near the top of the press, and they 
are moved to or fro by the action of four hydraulic rams and cylinders 
—— two on each side, and by this arrangement the sides or ends are 
moved in te directions ; these four rams are moved by the water 
from the hydraulic differentiai accumulator, which is put in action by 
means of valves or taps arranged for that b parnece, or the ends of the 
press may be moved by screws or levers, with bars and catches to hold 
them in position while the goods are being . The differential 
accumulator is constructed with a series of rams, three or more, which 
are attached to the weights of the accumulator table; these rams and 
the weights are raised to their proper heights by the water from the 
hydraulic pumps. 

4675. Foipinec anp Devivertina Paper, J. Farmer.—Dated 8th December, 
1877. 6 


. 6d, 
This consists of a number of rotary drums with grippers and sliding 
or fixed tongues which fold the paper as oe from one drum 
ee without the aid of ,tapes or for making the first 
fol 
4676. Pontoons, &c., R. Turnbull.—Dated 8th December, 1877. 8d. 
This consists in to the sides of toons angled projection 
frames, with or without rollers, to ride wi correspondingly led 
grooves, within or upon the side walls of a dock or structure, to enable a 
vessel and the pontoon to rise and fall with the tide, or the water’s change 
of level at an angle. 
4695. AppaRATus For SuPERHEATING Steam, &c., J. H. Johnson.—Dated 
11th December, 1877.—(A communication.) 8d. 


This consists of a superheater wherein the combustion cham 
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ing cylinder, in a direction from the back 
and with sliding holders or mechanical equivalents for 
the knives firmly in the recesses. 


the or through parallel slits or 
ings in the bolt cel Coadins wc tabling 06d desing ty On 
tion of press tools the or flange parts upon the back of the 7 
the bent, folded, or closed or flange parts being forced into recesses or 


4725. pase eeees, Staples and T. 8. Wilson.—Dated 12th Decem- 
ver, . 6d. 

Holes are drilled around the central hole in each of the corrugated 
plates of the press to admit of sewing. In the recesses at each side of 
etn woud plate is placed a pe metal or 8 , and 
th: filter are hung over the u corrugated plates, 
so that the ends of the cloths down over the . In those 


portions of the forated plates and filter cloths w! 
a" tes, holes of corresponding shape and 
and cloths are secured together by sewing 
through them with wire or twine or other suitable material. 
4723. Bac Finter, H. H. Murdoch.—Dated 12th December, 1877. 4A com- 
munication.) 

This consi.cs of a bag filter com of a horizontal case closed by a 
d vwr or cover at each end, and divided into three parts or compartments 
by vertical tube plates, in which are mounted sheaths or openwork tubes 
containing filter bags of linen, cloth, or other suitable textile fabric, the 
mutter to ve filtered admitted into the end compartments (each of 
which may be divided into several cham , and passing thence into 
the filter bags and through the openwork sheaths. 

4727. Prorectinc Vessets From TORPEDOES AND INCREASING THEIR 
Buoyancy anp Capacity, A. M. Clark.—Dated 12th December, 1877.— 
(A communication.) 6d. 

This consists of a series of pipes, curved to conform to the shape of the 
hull, and ‘placed on each side of the vessel a slight distance apart, at a 

itable dist therefr The ends of these pipes are ted 








plates with in and with flanges round the 
Sue Mabeien keel eee together form a 
and down side of the fire. 

4774. Curistuas CaRps AND VALENTINES, G. Clulow.—Dated 15th Decem- 


arr. Seem, T. H. Bryant.—Dated 15th December, 1877.—(4 communica- 
ion. 
This consists of a box closed at the 


by a lid made in two parts and 
hinged on opposite sides. Itis also with a movable base, which 
is provided with a rim part of the 


x. 
movable base is of a weight excceding of the lid, to the two parts of 
which it is connected just outside the hinge joints ‘by wires or similar 
in such a manner that when the casket is lifted by the body 
the weight of the base suspended from the parts of the lid causes them to 

rise, so that the contents of the casket are exposed to view, 
ory. es Our Leatuer, J. J. and J. R. Flitch.— Dated 1ith Decem- 
The skin is attached to the lower of two rollers, and passes over the 
surface of the upper re sn ag = a ge 3 of metal 
ions and angles. The rollers 

ite directions, 


the upper roller being driven 
at a greater surface speed the lower. * _ 
4782. poe Sreerine Apparatus, J. Harrison.—Dated 15th December, 


1877. 
This to the’construction of valves, and parts appertaining thereto. 
consists of a main valve operated by a hand wheel, or its po bra ey 
and in combination with an intermediate disc or auxiliary valve, which 
receives rotary motion from the main engines, 
4784. Potato Diccer anp Raiser or Evevator, H. Conradi.—Dated 
17th December, 1877.—(A communication.) 6d. 

The plough terminates at the upper end, over an endless band which 
conveys the potatoes and earth on to a sieve-like elevator made of two 
endless chains pussing over toothed excentric wheels at the top 
end, and over two concentric toothed wheels at the lower end. The 

are connected by hinged cross bars, and the excentric wheels 
cause the chains to be alternately drawn tight and then loosened, so 
that an endway reciprocating motion is obtained, which completely 
loosens the and allows it to tumble through the bars, the potatoes 
being carried to the top and falling into a receiver, above which is 
arranged a drum fitted with knives to cut off the leaves. 
4790. JacquarD ENGINES FOR REGULATING THE HARNESS AND Warp Enps, 

I. Thomis 4 J. and J. Crabtree.—Dated 17th December, 1877. 6d. 





by other pipes, to one of which on each side of the vessel a 
third is connected, which is also connected with a pump, by which air or 
water may be forced into or removed from the pipes. 

4734. Cow s anp Snarts, C. R. Stevens.—Dated 13th December, 1877. 6d. 
As regards cowls, this consists in furnishing the shaft thereof with a 
cap supported on it, but with a passage way or ways left round the shaft 
protected by a flayed or flared collar supported by partitions suspended 
irom the cap of the shaft which is covered. As regards s! , this con- 
sists in making them of one piece with a diaphragm or division running 
through, and thus in double sections, and ng one of such sections 
through the top of the improved cowl with an orifice to said section, the 
other section finishing with an open orifice under the cap. 
one. Kyirtinc Macuines, L. Woodward.—Dated 13th December, 1877. 


In place of using an additional point ha the same movement given 
to it as the other points, to fill up the gap which would otherwise be left 
in the work when widening, a latch needle is employed mounted on a 
slide, so that it can be moved forward or backward, independently of the 
other points. The slide works to and fro in the brass or block carrying 
the points, so that it shall move sideways to and fro with them. 
4752. Cove.incs ror ‘Ratway Carriaces, UV. Gibford.—Dated 14th 

December, 1877.—(A communication.)—{ Not proceeded with.) 4d. 

This consists in a draw-head com of a shank and two ti alar 
plates secured to the y 2 gd and lower horizontal surfaces respectively of 
the shank, the draw of the other car being received between these 
piates when the coupling is effected. 

4755. Currine Cuenttite Ciorn, R. N. Havers and R. G. Geach.—Dated 


14th December, 1877. 6d. 
is consists in an art t for adjusting and regulating the cloth 
before it is passed over the knives to be cut, so that the warp of the same 
is kept in a straight line and at an uniform distance from th: centre of 
the cutters or knives,’ 
4757. Narrinc Macutne, H. A. Bonneville.—Dated 14th December, 1877.— 
a communication.) 6d. 
consists in dressing and napping by means of operating rollers 
lined with brass wire or iron fillet cards placed across the stuff and pro- 
vided with an alternating or cuntinuous circular motion. 


4759. Drivinc Gear For SPINNING AND OTHER Macuinery, 7. Lazson. 
—Dated 14th December, 1877. 

This consists in driving the two spindles and the mechanism in con- 
nection therewith by means of one belt working on a pulley common to 
both secti of the hii This pulley is mounted loosely on a trans- 
verse fixed shaft situate at the end of the machine and in the plane of 
the driving shafts of the two sections of the spinning machine. The 
pulley is fitted at its opposite sides with a friction clutch, which clutches 
may be thrown into or out of action independently of each other. The 
clutch consists of a split ring fitting the inner periphery of the pulley 
and capable of expansion by means of a pair of tm, which surround 
the i 8) , and at their tail ends they are formed to receive between 
them aconical pin or wedge. The ring and tongs are enclosed in the pulley 
by means of a disc of smaller diameter than the pulley, and having for 
its boss a sleeve which carries at its end a bevel Saat, gees: intoa 
bevel pinion on the dri shaft at one section of the e. On the 
sleeve of the disc is a clu’ slide, which carries a conical pin or wedge. 
which enters a hole in the disc coinciding with the opening at the tail end 
of the tongs. 

4761. Lvpricators, W. Hainsworth.—Dated 14th December, 1877. 6d. 

This consists of a cup or reservoir in which a spindle or valve is pro- 
vided to regulate the amount of lubrication supplied. The valve is fitted 
or seated on the upper or inner end of a tube or passage through which 
the lubricant is supplied. This valve or spindle has one end extending 
into the tube or passage, and the other jecting into the reservoir or 
cup in order to supply the lubricant to the part. An oscillating motion 
1s imparted to the valve or spindle by means of a pendulum which is 
suspended from the id, and into which the upper projecting end of the 
valve or spindle is passed. 


4763. Manvuractore or Boxes, &c., FRom Parer Pur, F. Ransome and 
7. M. Gray.— Dated 14th December, 1877. 5 

The pulp is ti ly supplied to a chamber fitted with an over- 
flow pipe. Four form carriers are arranged so as to be successively im- 
mersed in the pulp, and then enter a mould wherein the pulp deposited 
on the form is subjected io a heavy pressure so as to express the water 
from the pulp. form carrier is perforated, and the interior part com- 
municates with a vacuum chamber. 

4734. Brescn-toapinc Fine-arms, E. G. Brewer.—Dated 14th December, 
1877.—{4A communication.) 6d. 

Tue parts of the striking apparatus are secured to the shield of the 
ti guard, and the hammer is cocked by means of a lever 
which brings down or up the stop or gas block. The forward part of the 
box is threaded and screws to the barrel ; the back part forms the tail of 
the breech made at the top, so as to be able to see inside the barrel. 
4766. Camwet Desks, W. 2. Lake.—Dated 14th December, 1877.4 com- 

munication.)—{Complete.) 4d. 

The desk is formed in two sections capable of revolving on a central 
shaft which also carries the writing table. Each section is formed with a 
recess to receive the wri table when not in use. The lower end of 
cach section is fitted with rollers running on a circular track —— 
on a frame below, and carrying a bracket to support the front end of the 
writing table. 

4767. Srorrixc Macuines Emptoyep is THe MANUFACTURE oF LooreD 
Faprics, T. Coltman.—Dated 15th December, 1877. . 
consists in each thread guide with a metallic rocki 
lever, the feeding end of which terminates in an eye or curl, throv 
which the thread is passed ; the opposite end of this lever upon the thread 
=e or ending will rest on a wire threaded th 
py the thread guides or other 
pleting an electro- 
with one or of 











insulating eyes 
parts of the machine, thereby com- 

ES SE, Se ES SD een 0 Grarte 
the teeth of a ratchet stop cam secured upon 


the driving ahaft of the machine, and adjacent te © friction pulley driven 
by a belt in the usual way. 
4773. Stoves on Heatiwo Arranatus, 8. C. Davidson.—Dated Vth 
December, USTT, Gd. 
This consists in constructing stoves ur heating apparatus of a series of 





This i e arrang it and combination of each card cylinder 
needle with two u ‘ht bars, which bars are connected together at the 
bottom by a cord or other flexible material that supports a grooved 
pulley or segment of a pulley and bar, to which is attached the harness, 
so that at any pick of the loom, when any one or more of the card 
needles are not actuated by the card cylinder, the upright bur or bars, 
and the harness and w: ends in connection therewith, will be lifted ; 
and if at the next pick of the loom the same or any of the same needles 
are not actuated, the same harness and warp ends in connection there- 
with will not move but remain stationary during the next pick. 

4794. Raiway Wueets, D. Drummond.—Dated 17th December, 1877. 8d. 

This consists in forming the boss of the wheel at the where the 
timber scgments abut upon it excentric to the axle and the tire, and 
the boss at the parts where the two side plates embrace and fit around it 
is formed excentric not only to the axle and tire and to the part upon 
which the segments abut, but also excentric the one to the other. 

4800. Sockerrep Pires, R. C. Robinson.—Dated 17th December, 1877. 6d. 

The die is made of solid metal with slots arranged at intervals 
round the portion forming the shoulder of the socket, such slots 
running in the direction of the length of a and being of a 
V-section, the narrow parts -_ into the interior and wid out 
towards the exterior of the die. These openings entering the mould in 
the form of narrow slits, oe not only for the escape and admission 
of air, but are also available by increasing their width, for the escape of 
— clay, when the socket part of the pipe is being pressed into the 
mould. 

4804. Lusricators, J. Hardinge.—Dated 17th December, 1877. 6d. 

For lubricating the pistons of cylinders, a cup or receptacle for tallow, 
suet, or oil has at its lower part a conduit tube screwed into it, the upper 
part of which is formed as a cylinder, and turned out to receive a piston 
and a spiral spring upon or around the rod of the said piston, and 
closed at its inner end with a screw cap and with passage ways for lubri- 
cant leading h the side from the interior of the main receptacle to 
interior of the cylinder. The lower end of the conduit tube has a centre 
conduit passage, and on or a screw by which it is attached 
or screwed into a hole in the casing, and at the side of the tune is a piece 
of metal, which is drilled out and partly or entirely tapped for the double 
purpose of fo a “‘supply chamber” in connection with the conduit 
tube cylinder and just above the piston working therein, and to receive a 
screwed plug for regulating the capacity of the chamber. 

4807. Steam BotLer anp oTHER Furnaces, A. M. Clark.—Dated 18th 
December, 1877.—(A communication.) 6d. 

A hollow metallic fire-bridge is provided, the width equal to the 
thickness of the bridge wall upon which it is set, and its length slightly 
greater than the inside width of the furnace and busti hambers, 
so as to project about an inch into each side of the wall. The bri 
consists of a fire-plate, a back or base plate, and a dispersing plate. e 
fire-plate is cor » 80 as to increase its s and allow for expan- 
sion and contraction. It is provided with a light bottom fi , Which 

bod snaniar 





rests upon the bridge wall. The back or base plate is a ligh: 
plate, conforming in the relative position of three of its sides to the fire- 
late. The plates are conn y bolts so as to form a hollow trough, 
which the dispersing plate, perforated in its whole length, is held in 
grooves. 
4810. Furnace Grates, G. Barker.—Dated 18th December, 1877. 6d. 

This consists in making fire-bars from steel solid and hollow, and 
ercee light wrought bars hollow for the passage of air or the circulation 
of water. 

4811. Stream Generators, C. Tyson.—Dated 18th December, 1877. 6d. 

A supplemental —- supply for a steam generator is obtained by 
means of an air ber conducting water to an evaporating coil in 
which it is vaporised, and through which it is conveyed to the steam 
chest of an Poe ny A submerged pump worked by the engine supplies 
the water to the air chamber, and a opting valve regulates such supply. 
The air chamber is connected with the pipe, the coiled portion of which 
- — in a furnace heated by petroleum, or other gas-generating 

uid. 

4812. Locomotive anp Traction Enatnes, C. Burrell, jun., and R. 
Bdwards.— Dated 18th December, 1877. 6d. 

Springs are placed between the boss of the wheel and the axle, which 
is made square and capable of sli in a hole in the boss. The boss is 
capable of sliding in the wheel in a ion at right angles to the move- 
ment of the axle, and as the weight of the engine rests on one or other 
of the springs they yield and prevent shocks to the machinery. The 
engine isjprovided with a crane post, jib, anc lifting gear, driven from the 
crank shaft, the crane post being moun behind the fire-box, 
or passing through the boiler in front of the same, and the jib is swung 
round by the power of the engine. 

4813. Raisivo Warer or oruer Liquips rrom Mrives, &c., R. Dunn.— 
Dated 18th December, 1877. 6d. 

In a cylinder fitted in as many lengths as required for the 
depth of the mine there works a bucket, which is attached to a rope or 
chain passing over pulleys or sheaves, the said — being sup; in 
bearings and actuated by any convenient means. bucket 1s ced 
in order to regulate the down stroke by adding a weight or weights, so as 
to cause it to descend at a quicker rate. The upst can ulated 
by the speed of the engine or other power applied. 


4814. Cramps, J. Malin.—Dated 18th December, 1877. 6d. 
The bar has a projecting head at one end with the usual tightenin 
screw, but in lieu of pin holes for securing the loose head, a series o' 
7 are formed thereon, and a fixed juw on the loose head is 
formed with y teeth which are forced into those on 
ea ee means 5 Se, eS the loose 
> pressure on the loose head spring is compressed 
the teeth disengaged. 





4816. Siipine Pewparts ror Bursino Gas, Panarrine, &c., J. M. Heit. 
—Dated 18th December, U8T7. 4d. 

This consists in screwing or otherwise securing to the upper end of the 
inner sliding gas, oil, or burner tube (in combination thereof), a conically 
shaped hollow plug, which fits into u split end of a second sur- 
in the outer of the pendant in such a 

upon pushing upwards the inner sliding gas, oil, or burner 
tube (from its lower or burner end), the conical plug is forced out or away 
tube, and two tubes can then 





the 
Tico pendant lengthened 
. Lamps For BurNinG MINERAL EssENCES, a G. Brewer.— 


height shall fully and 
its descent shall close the valve, such a regulation of supply of air is 
Cinloed Bet tho pemp, wither’, virving Oe spent US will 
act with its full en when the bellows is deflected and ually 
diminish in effect as maximum supply is arrived at. 
4821. Lupricators ror Steam CyLinpers, C. Torkington and J. Heys. 
—Dated 18th December, 1877. 6d. 
The lubricating chamber is mounted on a stem attached to the cylinder 
and a Down one side of the chamber runs a port som- 


Steam from the cham! port at the 
top, and con to the bottom, causing the lubricant in the 
chamber to float upwards in a state of oil and pass into 


a 

the cylinder. The lid of the lubricating chamber is secured by an 

excentric disc worked by a pin to draw up the cover, which is formed 

with internal inclined flanges. 

4822. Furniture Castors, 7. Kendrick.—Dated 18th December, 1877. 
4d. 


This consists in employing two or more castors attached each to an 
elongated bracket or arm formed in one piece with the socket through 
which the vertical pin from the foot of the article works; thus in a 
double castor consisting of two rollers there are five free bearings, one at 
the vertical pin on the foot of the article, working freely in the socket on 
the bracket piece ; one at the head of each horn at its junction with the 
bracket, the rough this horn working freely in the bracket; and one 
at each spindle of the castor bowls. 

4825. Gas Tap, J. Longshawe.—Dated 19th December, 1877. 6d. 

The inlet or outlet passages are separated by means of a descending 
division plate, and the communication between them is opened or closed by 
lowering or the level of a small quantity of mercury contained in 
the lower part a cup placed immediately below the two openings. 





When the mercury falls below the bottom of the division plate the yas 
can pass freely, but by turning the cup round, the outside of which is 
formed with pins w: 


in a spiral groove, the mercury rises above the 

division and closes the passage. 

482'7. ConpEeNnser Spoots or Boppins Usep IN THE MANUFACTURE OF 
Yarns, J. Kay.—Duated 19th December, 1877. 6d. 

The wooden barrel is bored through from end to end, and a square bolt 
passes through the whole, both ends of the same being turned so us to form 
pins or axles, and one end having a fixed collar and the other a movable 
collar or nut screwed thereon. Each end of the barrel is provided with a 
metal cap and washer,(cast in one piece), the outside of the washer having 
a square projection to receive the sheet metal head, which has a square 
hole also, so that it cannot turn round. The caps are cast with a mid- 
feather inside, which prevents them from turning on the barre). 

4828. ALARM APPARATUS FOR PAPER MAKING AND OTHER Macutnes, J. 

tson.— Dated 19th December, 1877. 6d. 

To the spindle of the roller which guides the web to the drying cylinders 
is attached a friction brake impinging against the side of a pu ley, to 
which a weight is suspended by a cord. The cord after jing round the 
pulley is attached to a second cord communicating with a pin support- 
ing a knife placed between the last drying cylinder and the d 
rolts, and a across the web. The pin also through the 
eye of a loop to which is attached a chain secured at the other end to a 
bell. The web being broken, the friction brake releases the pulley, and 
the weight descends, and a strain being exerted on the cord attached to 
the supporting the knife, the pin is drawn from its, socket, and the 

e falls on to the web, and thus cuts off the wet or brokenend. At 
the same time the loop to which the bell pull is attached is released, and 
the bell strikes. 

4829. Apparatus ror Moutpinec or SHapinc PLastic MATERIALS, R. 
Cosslett, jun.—Dated 19th December, 1877. . 

A convex plate or former of any suitable sweep or radius is-employed, 
which is caused to rock backwards and tetas over the clay or other 
plastic material to be moulded. The material is placed underneath on a 
bed or in a mould. The convex plate is with guides, racks, 
stops, or other suitable devices in order to secure uniform action. 

4830. APPARATUS FOR THE MANUFACTURE OF IRON AND Sreet, S. R, 
Smyth.—Dated 19th December, 1877. 6d. 

This relates to improvements upon patents No. 3840, dated November, 
1874, and No. 1767, dated 7th May, 1877, and consists in substituting for 
the domed top of the metal receiver a hood of iron lined with refractory 
material, which is bolted or otherwise fastened to the receiver, and is 
furnished with a blow-off outlet with relief valve. 

4833. Reapinec Lamps, A. Watt.—Dated 19th December, 1877. 6d. 

The sides, back, top, and bottom are stamped in one piece from sheet 
metal. The top is bent forwards and upwards from the back, 50 as to 
prevent the direct upward motion of the products of bustion, an 
the bottom is perforated to receive the —_—s socket for the candle, and 
so that such socket may slide therein. e front is provided with a door 
turning on a hinge joint, and fastened by a spring catch. A hole is 
formed in the door, and opposite the hole behind the candle is placed a 
reflector. A hook is attached fo the back of the lamp for suspending it 
when in use. 

483'7. Compinep REAPING AND Grain Straw Binpinc Macuines, W. Me 
I. Cranston. —Dated 19th December, 1877.—(A communication.) 8d. 

This relates to improvements upon patent No. 2629, dated 24th July, 
1875. The machine has one main bearing as driving or master wheel, on 
which, with an outside or grain wheel, it is mounted. The master wheel 
is fitted within this main frame, above which on one side at an angle is 
the vertical endless band for lifting the straws, and on the open side the 
screen or partition of the grain binder. The cutter or knife bar is caused 
to reciprocate by a detachable double hook-ended link, by its connection 
with a lever fitted on the end of a rod, which is held in position to the 

frame, and is carried to the rear of the e, where it has 
another lever receiving a segmental movement by the pitman, whose 
opposite end is operated by the balance wheel mounted on a shaft that 
receives its rotation by bevel pinion from a corresponding wheel on the 
main or master wheel. By means the cutter or knife bar at 

the front is driven from the back, the pinion being in connection with a 

clutch which is capable of being put into and out of gear by a hand lever 

from near the driver's seat. 

4839. Macuine ror Sawino anv Suarine, G. W. von Nawrocki.—Dated 
20th December, 1877. (A communication. 5 

A horizontal table supported on a suitable frame carries vertical dove- 
tail guides to receive slides fixed on the backs of the upper and lower 
horizontal bars of the saw frame. Behind the saw e is ave 
hollow spindle mounted in lathe centres in the table, and within which 
is a second spindle carrying the rotary cutter upon its upper end, whilst 
the lower end of a flat broad shape fits into a recess in the lower — of 
the hollow spindle. A screw thread is cut upon the lower end and serves 
to adjust the height of the cutter. The lower end of the hollow spindle 
carries a bevel pinion free to gear with one or other of two wheels 
tating lomgit ‘dina i ft de that the | tter may We ceher 
sliding 1 tu y in , 80 cul may 
left mbes driven in one direction or the other as desired. 

4840. Bearrinos anv LUBRICATING APPARATUS FOR SPINDLES OF SPINNING 
Macuinery, J. Nicholl.—. 20th , 1877. . 

This relates to improvements upon t No. 1182, dated 26th March, 
1877. For the neck or collar an w t dle a bush of brass 
or other suitable metal is provided, which bush is fixed in the neck rail 
so as to project down below bottom surface of that rail, in which 
surface no recess requires to be made. The driving warve or pulley has 
a cup formed at its upper part, and this cup has fitted or fixed to its top 
an annular cover formed with a short tube at its eye which projects 
downwards into the cup and is of a size to nearly fit the bush. The top 
end of the bush is by preference formed with a small recess for oil, and is 
fitted with an annular cover. 

4844. Arranatus ror Preventive Fravp py Ticker CoLLectors or 
Receivers or Money, W. 2. Lake.—Dated 20th December, 1877.—(A com- 
munication.) 6d. 

The fares are delivered into a drawer sliding in a = fitted with 
a pin which as the drawer is drawn out actuates the ng apparatus. 
The drawer is covered over except at one pa where a hinged door 
actuated by a is caused to fly open as draw is opened, and thus 
present an op lor the admission of the money. 

4845. Lirrixo, Torrino, anv Tartivo or Tunstirs, J, and A. MeDonald,— 

200A December, 











A strong central u frame carries all the and cw! parte 
and is straigh' the middle part, but up at two 
The leaves are first cut off in front of the rooting knives and 
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the front wheels ‘ an inverted U-shaped stem fixed/in an, eye in the | of fibrous material may be: introduced at-will between two'others. ‘The THE IRON. AND GENERAL TRADES 
central beam behind t wi! compound feeder consists of two and feed placed one sy . ae ae . 

with fhe sutoeling tem 0, Cees CES cosets | shove tots citar and cash tn tush eammmnieienraan tie teeta | OR ING WOLVERHAMPTON, AND 
tho centre Mf the where a correspondingly curved horizontal knife and the: of the feeders being in direct communication OTHER: 
and guide are placed, but sts oliver being widest and loweat infront with used in front of the carding engines. By this means t OF , , 
to go under the leaves side oh tien wei an WE guide the ofnlh svat Re grmecet Serien & q' of fibrous material on (From our own Correspondent.) 
deares to the carved Kaila seqieeting one ‘stems of | the outer surface, and the back of an quality. Quietness characterised the iron and coal market alike in 
the lifters close under the the narrow part of their ‘ Wissind Wainaind H. L. Wilson and J. | Ww. : siddass datden Bloced . 
where they eo on the neck of the tarnipe, toe louves of W 7 iletins dime peas Miegtem, Clegg.— | ' ae, sa Hiepnghecn ae The little 
j of: December, 1877, 6 mae i improvement recently observable certainly more 
Seecachatbnn et deeatdetoeeashanting ton tormige tation Axa ng the shafts to the rollers au clongated winged boss, having | marked since the last previous gatherings. A. few finished iron- 
4847. Tei A C. A. MeBvoy.—Dated 20th December, 1877. | ig hored for the shaft the latter is driven in, and the wings or projections | Masters t dep wipes or ana ig a i Pg org mya 

6d. eI SH wget cut or form holdings within the’ roller, aud prevent it turning upon the | Spoke of a off inthe activity. The for sheets is not so 

One is used for and ‘@ message. | shaft. For securing the studs to the end easting, studs recessed or | good’as three weeks’ or so.ago. Common and medium bars are 
purpose ee a pipe from the ber in projections or holes at the end, to be connected to the end frames ing better ‘than are bars of a high quality, .Only a few 
eS Ee eae een Cie teresa or are employed . ial makers of ‘‘ marked” barshavemuch todo. The inquiry 
‘octnenspedeountlt apakenpinas is “with elbow: 4873. ArrARATUS FoR FasTENINo, aND UnFAstesina Doors, Winvows, | for nail rods continues injuriously affected by the strike in the 
ee ee ented athena tetainiptbe uncial tiene to: &e., J. K.5 J. Wes W, Kaye.—Dated alegre 1877... 6d. wrought. nail trade. . Prices. of finished: iron. are sak severest: 
ear of the person using the apparatus, the trumpet mouth.may beat a The shell is fitted the door or. window -and contains.a | Quotations in actual transactions are, com with q y 
short distance in front of his mouth. , Soroush, the Eien Sintec, qnapeine 2t the cobeh rates, more-in- ‘favour .of buyers. ially they remain based 
4850. Looms, @. Richardson.—Dated 20th December, 1877. did rene ik anehoath ey on ephnlle, to cach, onal of whieh, | upon the £8 10s. for bars, and £9 2s. 6d. for Harl Dudley’s make. 

In rising box looms a cam on the crank shaft actuates a lever capable | jandie is attached. By ‘ein or pushing the other the outer Chevenen tana de still plentiful at £6. At. this figure, and even 
of WeREing Voom 4 denies, sd Which cortiee © nrerers a tud, | end of the pivotted ‘will the from the catch plate. | below it, nail.sheets, which were.never lower in price than now, 
eve patbemnanen sh! © agmatine mer etter . As soon as the handle is released, a spring forces the finger outwards | are mane in. large quantities, . Pig iron makers are 
vy tt "When the notch is over that stud the shuttle box is lifted, wut | Te4dy to engage with the catch plate when the door or window is pushed | generally. w employ and they have in some cases orders on 
when it is not to be lifted, the pendant rod is ‘moved on one side. back. i : their books that e one or two months to execute. The 
rod is connected at its end:to.a bell-crank lever, one arm ‘of which | 48'76. Preventina DRavGuts IN RatLway_Carriaces, Snips, &c., H. B- | fresh contracts, however, that were placed yesterday and to- 
is provided with an e, and upon the rod the Fox,—Dated 22nd December, 1877. 6d. day were small. Buyers are offers for extended 


through a lever and 
means of which the shuttle box is lifted ; in 
tion by the incline, and the bowl is fixed 
intervening lever or on the balance lever 
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manner described, the escends down the incline, thus 





assisting in 
the ri Fated pce hy pom iy yaa rns pe wf al oS 
interve: lever descends down the first-named incline, and the bowl of 
the lever acted u by 8) pressure the mentioned 
incline and helps to retard the gravitation of the box. 
4852. Tramways, FB, Bottcher.—. i ' 4d. 

The are si series of cast iron chairs suitable 
distances a) with a large base plate and a deep hollow 
box-like web for embedding in y. Thew part of the chair 

jects upwards at its outside so as to form a flange, inside 
Jaco of we e rail is secured by a screw bolt through the 
verse piece. 


‘ are connec! base by transverse screw bolts., 

4854. Apparatus ror Hoistive anp Lowerino Yarps, &c., or Surps, 
W. S. Melville.—Dated 21st December, 1877. 6d. 

e mast that they will oscillate 

freely in the direction of the yard, always keeping square or flat 'to the 

mast, being attached by truss bows to a ndicular bail or stud con- 

necting the truss bows, on or in which s or bail the yard swivels or 

. By this means the chafe on the mast is minimised, the tub work- 

amy and the yard bracing sharp up with ease without, straining 

the tie or halyards. 

4856. Seir-acrinc NeepteE ror Kwnirtinc Macuines, £.. Durand.— 
Dated 2ist December, 1877. 6d. 

The main body of the needle is made withan moines hooked. end, but 
Men pho oR groove or chase along the face, and sunk therein is 
fitted a sliding ates ama the front end,.so that when it is slid for- 
ward its point co’ mee the hook of the main body closes the eye, 
and when it is slid wards it leaves the eye open at the side. The 
sli mation map he Semented either to the rod whilst the main body 
is stationary, or to the in body while the rod is stationary, or to both 
alternately, so that the needle may be made double-acting, Near the 

inted end of the sliding rod is formed a longitudinal chase, sunk in 

e face of the rod to permit the insertion of .a pin for taking off a 
mesh. 

4857. Rerriceratine Liquips, W. Young and A. Neilson.—Datedl 21st 

December, 1877. 8d. 

a s ss tthe eK naar nd and ro 
linder, or ivalent, a 0! re! mi ine 
with the use, of the current of brine; thus when the coo! 

is eff by the evaporation of volatile liquids, the ether or other 
volatile liquid is placed inside the revolving drum or cylinder, from 
which the vap are p d ani the d d ether returned by 
pipes which pass through the trunnions of the drum or cylinder, or 
Lr ron the coil is cooled inside the drum or cylinder the ether or. other 
volatile liquid is. placed in a surrounding jacket or vessel outside the 
cylinder or drum. 
4858. Fancy Woopwork Boxgs, &c., A. Brown.—Dated 2st December, 

1877. 6d. 

This consists of a fixed dial with numbers. and a revolving ) pate. 
whereby different games may be played, the whole being fixed to the 
sides of a box for containing thread or other articles. 


4862. Parer Corrina Macuinery, W. Crosland.—Datéd 21st December, 
1877. 6d. 


‘The crosshead and is raised the required distance for introduc- 
ing and withdrawing the paper by means of a shaft beneath the 
table, and having at each e ty a crank conn by a rod to a stud 

ting 








the crosshead, this shaft being actuated a lever to 
pull down e crosshead and presser on to the dead centre of the eS 


to put on the requisite when the cui is being performed. 

rele the A, haneliasely the knife commences to rise again. 

4863. Apparatus For Coo.ine, Dryine, &c., ATMOSPHERIC AIR FOR 
REFRIGERATING Purposes, J. Sturgeon.—Dated 21st December, 1877. 


6d. 
Both the compressing and expanding cylinders are made of greater 
h id of one piston, 
two pistons are used [fixed on the same piston rod, thus dividing the 
cylinder into three , Viz., top, | compress 
cylinder is surrounded by a water jacket, through which a constant cir- 
culation of water is tained, the water os first aed into the 
interior of the pressing cylinder bet e two pistons, and passin, 
out into the water jacket or elsewhere. The expanding cylinder f 
supplied with water in a similar manner, but instead of the water 
jacket the expanding cylinder is covered with a non-conducting lagging, 
and in order to prevent the water between the two pistons from being 
frozen, its temperature may be regulated and kept above freezing point 
by mixing with the water a sufficient quantity of the water heated by the 
comp’ ng cylinder ; or glycerine or chloride ‘of calcium dissolved in 
the water may be used. 
4864. Moviprnc anp Compressinc GranuLaR Soaar, J. Neale.—Doted 
Qist December, 1877.—(A communication.) 8d. 

A series of moulds are fitted with pistons attached to a common head, 
which, as the sugar is carried forward upon a travelling table, and comes 
beneath the head, is actuated by cams so as to first descend the moulds 
upon the sugar and divide it into su‘table cubes, the piston then descend- 

and compressing the same. Other cams raise the head, and the 
fiished cubes are carried forward. 


4865. Gas BLow-rrpe Macuives, A. Silbermann.—Dated 21st December, 
1877. 6d 


A cylindrical case is formed with an outlet at the lower part, terminat- 
ing in a nozzle, where the mixture of gas and air may be burned. Within 
the case is placed an excentric shaft fitted with six arms of tin plate and 
wire gauze. On each side of the case is a chamber, into which gas is 





admitted through pipes, and which has a slide with two V open- 
ge Oe ee eae teen Motion is i to the 
shaft, as the gas and air enter the case they are thoroughly mixed 


’ 
by the arms and leave by the nozzle. 
4866. Cranes, G. Low.—Dated 21st December, 1877. 10d. 
The crane is fitted with a jib movable about a horizontal axis, so that 
it can travel Sue the v pape eng Ay ey tee —eoeanee 
or a. motion ven e connecting it’ an 
hydraulic press, to the Jd of which water 
opened ty hand to admit 
been to 
the jib with the load, as the jib passes the vertical the 
haust opened, so as to allow the jib to 
t to which the 


viously 
being imprisoned in the cylinder of the press, the jib is brought to rest. 
4867. lwr_ewewr ror Dicere on Cuitivatine THe Sort, & C. Davidson. 


—Dated 22nd December, 1877. bd. 
A horizontal knife, with tecth on its upper surface, is carried at one 


end of a shaft, to which, at or near the same end, is fitteda of wheels 
for ng the of the cut, The end of shaft has a 
handle to draw the im t , either by hand or by horses, and 


along, by 
the knife being brought into contact with the soil slices off the upper 
surface, which then comes in contact with the teeth and is broken up. 
4868. Canvino Bwotwwm veep rm ree Masvractune or Prat, J. Ad 
worth and C. Payant,—Datel Qad December, 1877, Od. 
Two feeders are Rito 1 to the carding engine, whereby an inoer layer 





Draughts are prevented by means of screens or. wind to 
windows and ventilators, or other apertures. The wind guard is, by. 
ference, constructed on the louvre principle, so that it can be a) om 
Ge stinated bits gualiscd What eguivedl: abies Gear ceayby Einged ts 
or ion when ; or the ma: to 
a duplex lever, so that the wind i red Soaring aaiod 
be applied to either side of the window or door. 


4877. Taxine Brnocotar Of Spack Puorocrarus, C. H. Lehmann.— 
Dated 22nd December, 1877. 6a. 
The object glass is more than 2)in. diameter, and: a space of 2}in. (the 
ag bet the pupils of the eyes) is eovered by any un- 
transparent fabric upon the object glass, and on both sides of this untrans- 
ere space ample space is left to admit sufficient light to produce the 





4879. GarMENT TO BE UseD as AN OVERALL, A. Lyons.—Dated 24th 
December, 1877. 6d. 
The jacket, trousers, and hood form a single garment, so that no braces 
or belt are required to attach the trousers, the whole mt being 
simply put on and fastened with buttons or other suitable etenings. 


4881. Sream Generators, &c., E. 7. Hughes.—Dated 24th December, 1877.— 
(A Leeder fg ag 6d. 

The boiler is vertical, the base nes ay ton ash pit, above which is the 
fire-grate and the fire-bux increasing in eter from the grate upward, 
and above which are suitable openings to ¢: 
open the shell is contracted for a short distance, and then continues 
up in a cylinder closed at the top and fitted with an cpeniee for 
the outlet of the ducts of bust: Centrally, within the shell is 
a cylinder extending down to the level of the fire, and closed by a cover 
at the top. The cylinder serves asa reservoir to the fuel and forms a 
base burning stove. Around the fire-box is a coil of tubing continued up 
through the space between the two cylinders and constitu’ the water 
- — the boiler, which communicates with a steam chamber outside 

e boiler. 


4882. Reaisterinc Speep, &c., of Ramway TRatNns AND OTHER 
a al L. R. Davies.—Dated 24th December, 1877.—(A comnunica- 
ion. . 

This consists in a method by means of which a strip of paper, parch- 
ment or other suitable material is moved forward at a uniform rate by 
clockwork, and a pencil or pencils at the end of a lever is moved back- 
wards and forwards across the strip of paper or other material by con- 
nection with an axle of the railway carriage, or machine of which it is 
desired to register the speed and stoppages by a diagram. 


4884. Buryers ror Lamps, &c., W. A. Pope.—Dated 24th December, 1877. 
—(A communication.) 6d. 

The material which is employed for the wick is non-combustible and 
porous and made by combining plaster of Paris, asbestos, sugar, or 
similar saccharine material and mineral wool, and moistening the same 
and moulding the material into the proper form. An ordinary wick of 
cotton conducts the oil up to the base of the mineral wick, and a packin, 
of asbestos or mineral wool may intervene between the cotton and paren, 
wicks, The lamp or heater is provided with a metal wick tube, and also 
a case outside the wick tube. By raising or lowering the case relativel 
to the mineral wick, or tae reverse, more or less of the mineral wick will 
be exposed, and the flame. or . 


4885. TransMitrinG, RECEIVING, AND PRINTING TELEGRAPHIC MESSAGES, 
F. J. Bolton.—Dated 24th December, 1877. 2 
Perforations are caused to be made on the slip in lieu of coloured marks, 
or such marks are converted into perforations by chemical, physical, or 
mechanical means; or a conducting slip is employed on which 
marks are produced by tle agency of the electric current, or vice versa. 
The marks or punctures are arranged in groups, which groups, as well as 
the individual marks or punctures, shall be approximately al teavet and 
distances from each other; this is effected by means of any 
convenient form of lator attached to eit’er the sen or receiving 
instruments, or to , or by means of curre; ‘ts of electricity which are 
made to start, stop, or regulate the receiving nostrument. 











THe Niconamrr Docx.—The following translation of an 
extract from the Nicolaieffsky Vesinik—Nicoiaief’ Messenger—of 
the18th July, 1878, possesses some interest as showing the opinions 
ente y Russians concerning the dock recently illustrated 
in our :—‘* We hear that our depositing dock will shortly 
lift the Popoffka—Vice-Admiral Popoff. The lifting of this 
heavy round vessel will be the last trial of the dock, after which 
its builder, Mr. Standfield, will receive final payment. Clark 
and Standfield’s dock, of which we have already given a detailed 
description in this journal, has done us great service since the 
ppenins of the navigation in March last, in cleaning and repair- 
ing an — e bottoms of our vessels. The following is 
the list of vessels which have been lifted this year :—March 22nd 
(3rd April), the steamer Lazareff (2700 tons). During April 
steamers Odessa (3300 tons), Pinderacklia, Tourok, Taman, an 
the Bombora. In May, steamers Constantine, Pinderacklia 
(second time); the schooners Bombora (also the second time), 
Outka, Redout-Kaleh; the steamers Vladimir and Elborous. In 
June, the Kasbeck, Ereclick, Korshoun, and the Russia 
(2400 tons; this vessel captured the Turkish steamer Mersina 
now the Pinderacklia). To show the small quantity of coal 
expended by the dock we may remark that during the_month of 
June, for raising and lowering the Kasbeck, Ereclick, Korshoun, 
and Russia only 650 poods (about 10 tons) of coal were con- 
sumed,” 


Drarnace or Torquay.—The great complaint made against 
towns si on the sea coast is the frequent occurrence of 
typhoid fever. ‘This is due, in a great measure, to the difficulty 
met with in —— of the sewage. The levels, as a rule, are 
very low, and closé to the shore; and in order to prevent the 
unsightly appearance of a sewer emptying on the beach, the 
drains are carried out under the sea. e consequence of this is, 
that at a certain state of the tide the flow of sewage is entirely 

and the contents of the lowest portion of the sewer 
f one compact body of fluid, act emp t meg in a pump, 
and, with the movements of the rising tide, drive the sewer gas 
out at the higher ends of the drainage system ; hence, typhoid 
and scarlatina in the houses. ‘Torquay determined afew years 
ews away with any suspicion of evils, and at the same 
e to t the sewage at such a point as to enable the strong 
current of the Channel to carry it away without the risk of its 
poliuting the beautiful waters of Torbay. This has been at last 
effected at a outlay of money and meets skill, and 
now, by a of tunnels under the various hills on which Tor- 
quey is built, the new main drain collects all the branches as the 
send towards the sea, and carries the sewage into the Channel, 
two miles from the town, at the extreme eastern point of Torbay, 
at such a height above sea level, that the tide does not interfere 
with the perpetual flow of its contents. There are very few 
seaside towns, if any, which can point to ao effective a system of 
finally disposing of its sewage as Torquay now possesses, 





making : 
forward delivery, but, as a rule, makers are declining.to bind 
themselves in this way, being uncertain how the market may by 
and bye turnout. Little that was fresh. appeared: to be known 
about the syndicate, and it must be reported that that little did 
not go towards confirming the statement of the negotiating broker. 
Messrs. Cochrane and 'Co., west of Dudley, have relighted one 
of their furnaces, with the object, it is believed, of being able to 


execute an extensive contract recently secured in their ironfound-’ 


ing department for heavy pipes. The same feature as to prices 
noticeable with respect to dniahed iron was to-day equally apparent 
as to. pigs, Prices. tended. downwards alike as to native products, 
and most of those imported from surrounding districts. Agents 
of Cleveland firms attempted to get better prices but failed. 
Rates varied from £5 5s. for very superior native pigs, down to 
below £2 for common cinder sorts. £4 for hot blast all-mine and 
£5 for cold blast remain officially the quotations for Shropshire 
pigs, but the instances are increasing in which £3 15s. and £4 15s. 
per ton is accepted without demur. Indeed, buyers are receivin 
written intimations from such makers that they are willing to sell 
at these latter figures. Tin-plates are somewhat improving in 
request.. This week the machinery is being started, ready for 
roductive operations early next week, at the works in Wolver- 
ampton, of Messrs. E. P. and W. Baldwin, which have been 
shut down since March of last year owing to want of orders. 
During the last four months the works have been partly 
renovated and improved at considerable expense. Prices of 
tin-plates are still wretched and show no signs of sireagthening 
There are galvanisers of sheets in Wolverhampton who report 
that orders during the past two or three weeks have declined 
considerably. Australia seems chiefly to blame for this, since 
customers out there are now countermanding orders. In one case 
a firm has in consequence reduced the night-turn hands by no 
fewer than fifty. ‘The countermanding of the orders is attributed 
to the colonists having bought in advance of their requirements 
previous to the quarterly meetings, as they feared that prices 
might, at that date, be declared up. 

The coal trade displays little movement. Consumers are 
receiving offers, in some cases from leading colliery owners, in- 
creasingly favourable as to price. Colliery owners place little 
faith upon a report which has this week been circulated, that the 
colliers of South Staffordshire and East Worcestershire are 
intending to demand from the employers an increase in the 

meral scale of wages. Nowhere, I am assured, do the masters 
a of any such movement. If there should be such a project 
on foot, it doubtless emanates from the union agents, who must 
now and again do something to maintain their position with the 
men. Any formal step in the direction indicated could only 
result in corapiete failure at such a time as this, when masters are 
freely losing money. 

The metal rolling trade of Birmingham and the vicinityis by no 
means so good as it should be. Ironfounders and engineers who 
are in a large way of business are not occupied nearly full time. 
Those in a small way are, however, as a rule, pretty fully engaged. 
Steam pumps and hydraulic work afford good employment. A 
principal steam gauge making firm in the Sistrict is making some 
extensive additions to its works. 

In certain cases in South Staffordshire there is a fairly good 
trade doing in iron tubes for water, gas, and steam purposes. 
The business is not, however, equally distributed. Ireland, 
London, Lancashire, and Yorkshire are sending orders into the 
district with tolerable freedom. Prices are kept. very low by 
native competition. . Local firms report that American compe- 
tition is particularly severe in the metropolis. 

In Wolverhampton the japanning and tin-plate industry is 
quiet, as the present period is just ‘‘ between the seasons.” Pros- 
pore for the winter trade are considered to be encouraging if 

usiness should go on improving, for ironmongers bought only 
sparingly last season. 

Cyprus continues to attract the attention of merchants and 
manufacturers. In addition to the Wolverhampton merchant 
firm indicated last week, who will be represented direct, one or 
two other merchants and also a prominent edge tool manufacturer, 
all established in Wolverhampton, are arranging for representation 
through London agencies. No great expectations are, however, 
entertained by any of the firms of the value of the business that 
will bedone. LF -hear of a leading maker of corrugated galvanised 
sheets who has declined to send goods upon the solicitation of 
London exporting merchants, as he is not prepared to run the 
risk of the goods not meeting witha sale. A conference between 
representative masters and men in the wrought nail trade was 
held in Birmingham on Tuesday. The men ref to agree to 
any settlement excepting on the basis of the 1875 list with 10 per 
cent. discount. This the employers declined to concede, but after 
the workmen had withdrawn the masters drew up a list in which 
they. offer an advance of from 10 to 20 per cent. on the last list 
by which the men were aoe. The men are holding meetings to 
consider the list offered, but it is believed it will be Gn The 
report of the Patent Shaft and Axletree Comes , Limited, for 
the year ended 30th of June, shows a net profit of £17,321. The 
directors propose a dividend of 5 per cent. per annum for the 
half year, partly taken from last year’s balance and the reserve 


fund. 

The Midland Railway Carriage and Wagon Co, held its annual 
meeting in Birmingham on Tuesday. A dividend at the rate of 
10 per cent. per annum was declared. 

he iron trade of North Staffordshire exhibits little alteration 
calling for note. The pig iron trade is not improving. e five 
new furnaces which are aie erected for Earl Granville are fast 


approaching completion. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

So far as any actual business doing for immediate requirements 
is concerned, the iron trade of this district continues very dull, 
and there was only a flat market at Manchester on Tuesday, 
al the attendance on 'Change was tolerably . The 
necess‘ties of consumers for present consumption of a 
very limited character, but the belief is maintained that better 

are at hand, « the improvement may only be 
— and, as I have soticed in pre reports, there is a fair 
ny 


uiry for forward delivery. Buyers, tly, have come to 
the conclusion that now fs the proper time to buy if extended 
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use of proper materials, together with careless workmanship. 
At Cleveland, Ohio, where ten miles of road had been laid on 
this system, the city engineer condemned it withinefive years ; 
but a portion subsequently laid there, the timber of which had 
been previously steeped in resin, proved more durable. Two 
other systems, the Perry and the Store pavements, were in use in | 
the United States prior to 1869; L.t the author is not aware of | 
their adoption elsewhere. The ‘frst, largely used in California, 
consisted of wood blocks, previously sat with a preservative 
solution of sulphate of iron and lime, laid in oblique courses and 
breaking joint, and narrower on the surface than at the base, so 
as to form V grooves between each course, which were 
filled with clean, unmixed gravel, to afford a foothold. ‘This had 
not the tendency of the Nicholson pavement to arch with the 
expansion of the blocks, by reason of their oblique direction; but 
the inclined position of their sides caused them to slide slightly 
BORA ES ae, Oe ene ee and 
there was a general absence of solidity. The Store pavement 
resembled the Nicholson in ‘anu size of blocks, but was laid 
on a closely: sand f tion instead of planks, and the 
blocks were by longitudinal rows of “ae driven deeply 
pn So between the courses of blocks. This pavement was 
removed for renewals and to sewers or gas pipes, 
e, bat gave a ba a bad ~—~ and was subject to sudden depres- 
For some years prior to 1832 wood 
ment was as on ows in St. Petersburg :—H locks 
of pitch pine, 9in. deep and about 6in. broad on face, were 
placed in close contact on a firm bed of gravel and broken stone, 
viously covered with a layer of sand, the blocks being united 
x inch dowels driven at both ends for about 3in. into block. 
he interstices between the blocks were filled with —y and the 
surface covered with boiling pitch, and afterwards with a coating 
of coarse sand. A similar sy: -_ was patented in this country 
by Mr. D. Stead, in 1838, and a portion laid in Oxford-street, 
and subsequently. in. other places, the blocks being 7in. to 10in. in 
diameter at the top, and Yin. to ioin, in height ; but_the system 
The of London 


ded th occasioned the necessity for the introduc- 
br +b our crowded fares of some system of pavement 
which should be less noisy and more cleanly than either granite | courses 


pitching or macadam, "and | less dangerous than asphalte, attention 
directed to the use of wood, which, though long 


since in aang Pi was reported to have 
been so successful in America. sequently, a number 
of were patented, ot aasaaen to a or less 


systems 
extent. Of these the author proposes to describe briefly such as 
have come most largely into use. 1 The first for consideration, 
~~ son be Taogely adlapted in Anse of the Nicholson pavement, which 
80 
Samuel Norris obtain a jent in 4870, since. known as the 
improved wood pavement. was laid in Ww -street 
in 1872, and since then large quantities have n laid in the 
metropolis, an and various provincial towas, and The con- 
struction of this pavement is well known, and consists of a 
substratum of gravel or ballast—Fig. 9.—worked up with the old 
gravel, firml pressed ey ; 
ly com and to 
Conve of tha south this is covered with a layer of inch 
the with hot 
similar layer of tarred planks, laid 
by transverse courses of fir blocks, 
ih laid M orrgty upwards, the end: 
. to lin. in width 
e courses, main wooden fillets exte: - to 
the = of the sey to which and to the g 
= are nailed as in the Nicholson pavement. The upper portions 
of the pavement are also meyer 4 —— with gravel and Not i 4 
and the whole surface flushed with heated tar and covered 
about lin. of gravel binding. Next came the Aare tater 
he smre meena eb s patent—laid in “tee renee 9 
Coleman-street, and elsewhere in a te nee 
in Paris. This pavement consists of hard wood Hock Fie 10 = 
—chiefly oak, elm, or beech, Gin. to 9in. long, 5in. deep, and 3! 
wide, cut to angle of about 60 deg., 80 a8 to the 
obliquely to the abrasion of the traffic, the t of which is 
thus distributed over a larger area. These blocks were laid in 
oe eager about jin. apart and in contact at the ends, 
the direction of the angle being reversed in alternate courses. 
The blocks are also formed with a V-shaped | a groove on 
each side at about lin. from the base, the j run up for 
about 2in. in depth with hot mastic as a Wh fills these 
grooves, and on cooling keys the blocks of each course to those 
of its neighbours. The upper portions of the joints being filled 
with lime and —— grout, and the surface covered with gravel 
blinding, a better foothold is at first obtained than if such 
suriace Sonslated only of the hard wood, which shortly rereneg 
polished and slippery by the traffic. Mr. Carey, of Bermon 
a: laid a wood ee il " ea, elsewhere th ro 
owing system—¥ e pre a well conso 
ballast bed, 2in, to 8in. thick, noting te the nature of the 
bott , and finisbed with about lin, of sand ; on this he | to 
places transverse courses of “4 blocks gin. apart, laid grain 
upwards, and 4in. to 44in. wide, 9in. to 13in. pe. Jr down to 6in. 
in depth, according to traffic. These blocks are pre) with 
concave and convex ends, eas fit into each er when 
laid, and after being rammed to a bearing as for a stone 
pavement the joints are flushed with lime grout and the 
surface covered with about 2in. of coarse blinding . deaden the 
— of the traffic till the pavement is set, and TW: 
urate its surface. The author havin ving frequently observed the 
objections to the systems of granite an ts for 
cities, and the i wes manner in which asphalte and the 
original systems ood pavement and those introduced from 
America, met the following requirements of a roadway, viz., 
safety, economy, quietude, cleanliness, durability, the minimum 
of resistance to traction, easy construction and renewal, and 
facilities for repairs to gas and water mains, &c., devised a system 
which he then expected would as far as possible attain those 
ends, and he trusts that his expectations were justified by the 
results attending the adoption of his pavement, which was 
designed a short time previously to the introduction of the two 
last-named systems, and has been in constant and rapidly in- 
creasing use in London, the provinces, and , since a 
experimental portion was first laid by him in piee arte} sq 
the summer of 1874—the quantity now laid 
about 60,000 yards. The method that he ie 
ing, assuming that the element of ity originated in the 
foundation: — He first a of concrete, which 
experience has proved should average from 3in. to 5in. in thick- 
ness, according to traffic, and the condition of the original 
bottom, and the surface ‘of which should correspond with the 
intended camber of the road surface, the best form being that of 
a flat ellipse, having a rise of about 4in. for a road 30ft. in width 
and in proportion for other widths. The concrete being floated 
to a smoo sattaog ual olioued 4s otk «ager of Gp Hk fo 
4in. thick is spread over it to prevent the percolation of surface 
water to the concrete, ani tion, 








ates 7773 follow- 


thus preserve it from disintegra’ 
and furnish a sufficiently elastic medium between the campara- 
| rigid bed and the road covering, and also to assist in the the 

distribution of the —— induced by the of horses and 
vehicles. Upon this the surface Risks ae P consisting 
of transverse courses of red pine blocks, 4in to Sin. in depth, 
2kin. to 3in. wide, and 6in. to 9in. long according to the nature 
the traffic, and material available in the market, with inter- 


mediate spaces varying from }in. to lin. in width, increasing 
with the steepness of the ient. al pad sgh ads pe 
about two-fi of their depth with h mastic asphalte to 


unite the blocks to each other and to the asphalt layer, secure 
them firmly in place, and more effectually to distribute the strains 


ards | The line 


by the adhesion of the asphalte to their sides. This latter result 


is S mrpvieee fur in the event of the blocks being damp when 
i by boring anger-holes in their sides, near the base, into 
which the asphalte runs, and when cool forms a firm key keeping 


| the blocks firmly in place till A wae Serer ee =a also pre- 
| venting the bursting up of the curbs b by ry weather 

| of the blocks after heavy rains 
portions of the spaces are filled with coarse sli oT oP 

| or cleaned screened dry gravel well packed 











| hot tar, sufficiently stiffened with jones to inet ‘ond i 
| after which the surface is till quite set and thoro 

a by, bans an way td ogoe rove indi » 

ev surface, anc about ten sor a fo 

oS ew ae ene Following the : tion bethe 
outiet ns ae ent last referred to, and which 


he has tat by Dabeata in is country and abroad, Mr. Henson 


patented a system in which he appears incipally to aim at 
stability of f impe = alastei , quietness, clean- 
liness, and slight resistance to traction, and, in the author's 


am. he oy eeeny attained the first two conditions. Mr. 

Fig. 13—commences with a 4in. layer of coarse concrete, 
on which is spread another 2in. of tine cement concrete, floated to 
a smooth surface ae me A v4 the a oe camber of the 
finishes, road; when firmly pe covered with sheets of 


Tin. deep, 
3h wide, and fin. to pen, hc lng are es Bee omy tronavellt 
tarred roofing felt between 


courses with a strip of similar f 
each course. The joints alone not sufficient to secure a firm 
— a vee surface axcove is ere = __e aie 
e every fo comme @ partial foothold un 
tae has nearly \ no py Ut od an to the bottom of the 
when such ement is hardly likely to give an appre- 
fiable fe foothold, 7 + cates likely to substitute a surface. 
On com "the whole surface is indurated wi with a thick layer 
of ballast, which also deadens the shock of the traffic till the 
roadway has settled on its bed. But from the absence of 


and | mechanical connection between the blocks and the concrete, and 


o— want of ri in the felt, this can hardly ever be said to 
, consequently the blocks move gradually out of their straight 

into curved ones, as the reverse currents of 
traffie t tend to press end of them i , opposite directions. This 
effect is uced in a less or greater d in proportion to the 
extent of the ient, and may be readily perceived in the aes 
laid down in Oxford-street. Many ong systems of wood 
ment have been s' or patented, but only those mantoned 
above have come into use on a scale. e may possess 
advantages which emer be developed at a future time, but most of 
them ap r practical use, and it would be impos- 
sible to describe a tenth of their number in the limits of a single 
paper. 


(To be continued.) 








Bg pane fon pementeetion amg ne fone ome 
tween Liverpoo! ‘yprus. wo ships have sai 
for Larnaca, carrying miscellaneous cargoes such as hardware, |ont 
building ann, 2 and manufactured goods, chiefly such as are 
necessary for preliminary operations. 
Merropouitan District Rarway: Futaam Extension.—The 
i object of this extension is to connect the District 
directly with the neighbourhood of Fulham and Putney, 
and with the Thames at that point. The bill was introduced by 
District Railway Company, and received the Royal Assent 
= the 4th of July ints the neceszary capital has been provided, 
the contract let, and the works will shortly be commenced. The 
line begins by a junction with the Disteict Relioos at the present 
terminus of est Brompton branch on the north-east side of 
the West London Extension Railway station, and ends in the 
Willow Bank grounds at Fulham, adjoining Putney Bridge. Its 
total length is one mile five furlongs. A pier and pontoon for 
the accommodation of steamers and rowing boats forms part of 
the undertaking. The line will first run in a south-easterly 
direction parallel to the West London Extension Railway, = 
between it and the West London Cemetery, for about 16} c 
on a falling gradient of 1 in 60. For this distance it will lie vod 
against the existing south-west wall of the cemetery, which will 
be underpinned by a retaining wall; and there likewise be 
a retaining wall on the other side of the new line, so that as much 


THE PATENT JOURNAL. 
Condensed from the Journal u of the the Commissioners of Patents. 
coomsion, | cigaet come to our notice that some applicants to the Patent. 


Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 





the Patent-office 8 by giving the number of the page of THE 
EnGiveer at n “7s require is referred to, 
instead of giving the eh the Specification. The 
has been made as Tus Le ayy ce plac 
a the numbers there hound, which only ler to in place 
taurnng those pages and finding the numbers olere of te 
cation. 


Grants and Dates of Provisional Protection for Six Months 
2084. Tripop Heaps for Transirs, &c, Arthur Davis, Newgate-street 
Lendon.—A comm from Daniel Hoffman, Philadelphia, Penn 
sylvania, U.S.--24th May, 1878. 
2402. Preventinoe the Raviation of Heat, Gerard Wenzeslaus von Naw- 
rocki, Leipzigerstrasse, Berlin, Germany.—A communication from 
‘Puilipp Strelitz, Berlin, Germany.—I7Th June, 1878, 
bg ig os omnes by Expcess Wire or other Rores, John Howard 
rick Whittaker Scott, and John Gilmour, Glasgow.—201 
sane S78 1878. 
ING HovuseHoLp Fires, 
nesbury 


2047, Revie Skirts and Aprons, Arnold Kalisky, Bradford.—fnd Ju/y, 


2663, Disues, John Somty bag J ya -inn- ~~ oe = —A 
commun: a le 4 r, jun., Chicago, U 
tieidgeport, U vs— 


1 U.S., and Henry Alonzo House, 
and selptanrs 1878. ~ 
2702. Suuntine, &e., Ramway and other — William Hamer, 


Northwich. th July, 1878. 

2704. TREATING Smoke, &c., John Smethurst, Clifton. 

2717. Dress SusPENDERS, "Henry Manning Knight, Love-lane, Wood- 
street, London.—6th July, 1878. 

2733. TREATING IMPURE WATER or Liqguip, William "~ Wise, Chandos- 
chambers, Adelphi, London.—A comm rom Dr. Ferdinand 
Theodor Moritz Yroncke, Bockenheim, an te 9 July, 1878. 

2829. CHoprinc Svcar into Lumps, Frederick Bradford McCrea, Carlton 
Ledge, Ealing, and Edward Alfred Cowper, Great George-street, West- 
minster.—l6th July, 1878. 

2859. Brxpinc of SHeaves or Bunpies of Conn, &c., William Peacock 
on Burnham-Sutton.—17th July, 1878. 

2866. Boxes, &c., James Beal, sen., Brighton, 

2870. METALLIC Sprixo Latas for Bepsreaps, &c., Charles Samuel Phillip 

2874. PREPARING, &e., Woot and other | fibrous materials, Henry Bernoull 
Barlow, M from A Augustin Vimont, Paris. 

2876. Corsets and similar es Austin Kelley, ae be York, U.S. 

2878. Ex.ecrric Moron, Ernest J , London, and 
Henry Bull, Hackney-road, London.—18th July, 7 

= Exraactixa Merauiic Correr, Henry Doetsch, Copthall-buildings, 

mdon. 

2881. Improvements in Tracrion and Locomotive Enornes, Charles 

a. and Robert ——— bi ree 

2882. Exrractinc Copper, Henry Copthall-buildings, London. 

2883. Bricks, &c. Mes William Short Batley, Rotherham. 

2885. Harrow, Peter Mitchell, Essendy Clunie, Perth, N.B. 

2886. Burzcu-Loapive SMALL-ARMs, Henry Hammond and Edwin Ham- 


—. 
. SHAWLS, Robert Millar petaley, N 
a. Suips’ ran William Bava Reynolds, Commercial-road 


2891. ay William Arnold, Barnsley.—19th July, 1878. 
2893, Gas, William Phillips rm Palliard, Pare Lord-street, Liverpool.- -A com- 
munication from Victor Leon 
2804. Tramways, William Mackison, Dende N. B. 
2895. a and other Devices, James Evan Jefferies, Yeo Bank, 
Co ury. 
2896. Prinrine or Stamprno Parer Baas, &c., Ernest Dangoise, Brtsscls. 
2897. Preservine Sucar, &c., Charles Perrot, Boulevard St. Denis, Paris. 
nko — Links, &c., Joseph Needham, Wilton-place, Knightsbridge, 
ndon 
. Boors and ——. Charles Horatio Keats and Alphonso Keats, 
ye thet under-Lyne 
2001. Gas, &c., E NGINES, Richard Waller, Holbeck Moor Foundry, Leeds. 
2903. Jomnine Paris of Fursrrureand other Structures, Edward Griffith 
, London.—A communication from Albert Jean 


nyer, Paris. 

2005. Brass ScREW Nots, William Edward Everitt, Birmingham. 

2007. Brickmakine, James Wright and Thomas Wright, Fir Tree House 
Foundry, Hindley. 

2908. EXHAUSTING and Forcinc Fivuips, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Henri Félix Louis 
Worms de Romilly, Paris.—-20th July, 1878. 

2909. Roap hecumesivan) Richard Brdja, Zabrze, Germany. 

2910. Keys, Edward Burstow, Horsham. 


Abraham Earp, Terrace-street, Wed- 








— as possible may be left to the West on Ext 
ilway, as provided in the Act. It will then pass under that 
line on a curve of nine chains radius by a bridge, or covered wa: 
about sixty yards in length, which will allow room for two addi- 
tional lines of way to be hereafter laid on the West London 
Extension Railway. After some twenty yards or so of open road 
between retaining walls, the new line will be taken under the 
London Atitletic € Club ground by a brick covered way made by 
“cut and cover,” about in length, in order not to 
interfere permanently with the surface of the club’s recreation 
growl, There will thence be about 164 chains of open cutting 
Walham Green, qo the line will cross near the Swan 
yet by a bridge, under the Fulham or London-road, and 
Ann’s-terrace, which latter roadway is to be raised 2ft. Gin. The 
bridge, nd pre pty rays under Ann’s-terrace, will be made lon 
eno’ same time a roadway 40ft. wide to Ee Ea 
Ome Ae Senedd Ing the hot, okies 
improvement on the existing narrow 
uarters of a mile the cutting ends, and embankment begins. 
passes on the north-west side of Crown-street, and 
ran with it; then successively over Parson’s Greenlane, 
unster-road, and King "s-road, on es of 40ft. square span, 
and varying skew foe with 16ft. minimum headway, as 
vided by special clauses in the Act. Hurlingham-lane ‘will be 
crossed close to its junction with Church-street, on a bridge of 
about 80ft. skew span on the east, and about 47ft. on the west 
side. There pare bea - saapey in the centre of the roadway on the 


long side, and perhaps also on the other, as specially provided in 
the Act. The last ) yards oF so of the new line will be on a 
brick viaduct about 18ft. average height. A new road is to be 


made on the Willow Bank ground to give access from 
High-street to the Ranelagh House estate belonging to 
aR eae Lnepenranenaen, ants ths vend will bo.cressed 

arch of 40ft. square span, and 15ft. headway. There wi te 
three stations besides the West Brompton station, namely, Wal- 
to | ham-green, Parson’s- yes Fulham. The steepest gradient 
will be 1 in 60; the curve, 9 chains radius ; ae den | 

cutting, 21ft.; and the Rich hest cubankment 17ft.; oulte pars 


works in cuttings, 100,000 © cubic yards ae 


mate allows—for earthworks, £17,538 ; ‘for 


£94,382 ; for permanent wa Moa dine 
contingencies, £15, pong for land 
and pontoon, £10, ovi ides to 
m ese wor ot sraee 
been done by a resohy the ve = diy The Fulks 





P of £102 10s. centum. iti by. 

pe fs line leaving the Metropol eye Be wae | 
st West B: oo but it had man: Tiseeg a Railway 
ai rompton, i i 
ultimatel malay without coming ing — arth one 
serious ition to the Distri y's line came from the 
Metropolitan hay | District Board of 
Works, — the Ec * Co ers, whose various 
requirement ev steied i Clauses inserted in the 
Act. The sitamentary plans ado Drepared by 

S bill rried 2 Bet to a by Mr. J. W. Boo 

Th ; ee y Mr. J. W. OF 
SMa! Tere chobaare Gilbert, The contractors 








2911. Henry Harris Lake, me buildings, London. 
—A communication from Charles Jean te Pei » Paris. 

a a Desicxs upon Paper, &c,, Walter Beutley Woodbury, 

orw 

2918. Krins, Charles Amand, Boulevard de Strasbourg, Paris. 

2914. Rotuuwc Rar Enps, ‘&c., into Briiets and Bars, Alfred Colerick 
Pilliner, James Charles Hill, and William Williams, Oakfields Works, 

tarnam. 


Lian 

one Dee o> LeatHER Burtrons, &c., Thomas Finch and Luther Fiuch, 

2016. (sere and Doveiixa Fisres, Edmund Tweedale and Samuel 
Tweedale, Accri 

2919. Curtine or CLIPPING Tuorn, &c., Alfred§Ridgway, Market-place, 
Macclesfield.—22nd July, 1878. 

2923. Sror-Tar Boxes, & , Caleb Thomas Hill, Heywood 

2925. Yarns, John Claphain, Leeds. 

2927. Detacninc Hooks, Herman Grabowski and Charles Henry Blood, 


Birmingham. 

2929, PNeumaric Domestic SIGNALLING APPARATUS, John Thoums Gent, 
Leicester.—23rd July, 1878. 

2933. ScortNe or MARKING at Biutarps, &c., William Parke John Pittar, 
Redcliffe-square, South Kensington, London, and Charles Andrew 
Terrey, dt. ‘s-road, Southwark, Surrey. 

2935. AUTOMATIC Spoo. or Bopsin WINDERS, William Dawes, Kingstou- 
rove, f° 
Treatinc Reruse and Sewacre Waters, Joseph Adamson and 

aor Booth, Hyde. 

2939. TuBuLaR, &c., Foros of Inox and Sree., Jacob Geoghegan Willans, 
Bayswater, Lon: don. 

2941. ATTACHING Service Prres to Waren, &c., Mains, Richard Ravenor, 


2943. _Licatinc “or “Ancomatixo Apparatus, William Robert Lake, 
, London.—A communication from Jacob “ “A. 
De Castro, New York. r 


2945. Orxnatixa Wrxpow Bamps, Ventitatorns, &c , Nathe;, Hunt, 
Ashley Dow 
the | 299. adam Sonne: gs amine" Pires, &c., He 
HN —A communicat! 
strong geport, ‘Cae jeu _ 


2951, yy Exaixes, dc 2, Roginal, Empson Middleton, West- 


2953. pest we amd ee ape R» 
2955. — M wr 
5 ‘WING ACHINES, 7 
Lond 24th July, 878, atlam Searle, Silver-street, Regent-street, 


2957, WATERPROOF Fy A eRICS, Thomas Rowley and Arthur Critchley 
onson, Mar’ nester 


= . Scanw Macums for Merit Screws, Francis Curtis, 
2983, 





wary Hartis Lake, 
from Frank Arm- 


‘sfLWAY CARRIAGES, &c., James Brown, 


“AANGE Fixven ot Distance MEAsU ReR, Georgo William Hart, 


anit hiilad 


“Uroydon 
2965. STeaM ENGINE Vatves, Henry Harris Lake, South 
as i —A communication from Jérome ¢ Wheelock: Paris. 
DisttuLinc Liquips, Archibald ow Bryce-Douglas, Burnbrae, 
Dumbarton. —A communication from Dixon Provand, Lima, Peru. 
2971. Manaitinc Macuines, Ralph Barnett, Hyde. 


—25th July, 1878. 

2973. Furnaces ’on Mevrrsc Metats and Meratiic ALLoys, William 
Edward Everitt, B ham. 

2975. Treatine Esparto and other Frarovs MareriAcs, Andrew Masson, 


Battersea. 
2981. Yarns, John Clapham, Leeds.—26th July, 1878. 
2983. PortasLe TREES for STRETCHING Boots, &c., Ludovich Montefiore 





Carmichael, 
2985. Cuairns, Coucnes, Lounaes, Torter Guasses, &c., Thomas Laycock, 


Northampton. 
2987. Ciirs for SHearino Horses, &c., Frangois Antoine Casile and Louis 


Boutet, Paris. 


2991. Looms for Weavina, William Ashburn, Blackburn, 
2993. Diats and Scares of Warcurs, CLocks, &., Alexander Melvill 
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Clark, Chancery-lane, London. —A communication from Henri Bertrand 
Nemitz, Paris. 

2905. Tackine Arraratus for use in Lastinc Boots, &c., William Robert 
Lake, Southampton-buildi London. — A communication from 
Franklin P, Hinds, Quincy, Massachusetts,—27th July, 1878, 

2007. Tramways, James Thomson, Dundee. 

2009, Currie, Bunpiinc, and Bixpina Fimewoop, Frank Kingston, 
Greenwich, 

S001. Lrrnocraviic Presses, Théodore Dupuy, Paris. 

4007, Srprvsivo Macurnes, James Clarence Stanley, New Hartford, Con- 
necticut. 

wo, Prektina and Wasnino Merat Prates, John Phillip Jenkins, 
Lilansamiet, 

Wi8, Savino Lire from Drowyinc, John Macintosh, Bayswater, London. 

20th July, 1878. 

wold. Drivine Bevrs of Corros Fiske, Edmund Schmidt, Chemnitz, 
Germany. 

wld. Fotprne Boats or Vessets, John Wallace Douglas McDonald, Bem- 
bridge, Isle of Wight. 

wo23, INcreastne the Dravout of Cammneys, Francis Macdonald Robert- 
son, Croydon, and John Joyce, Edmonton. 

3025, PLanrinc Porators, Lewis Augustus Aspinwall, Chancery-lane, 
London, 

u02z7. Ventitarors, James Norris, Wood-green, London.—30th July, 1878. 

uo20, Parer Baos for Drucaristrs’ Powpers, &c., Alexander Melville 
Clark, Chancery-lane, London. — A communication from Newton 
Jenkins Alexander, Auston, Texas. 

3031. Baxps or Bevrs for Drivinc Macuiwery, Robert Bibby Jones, 
Liverpool. a 

3033. RatLway Swrrcnes or Points, Egmont Feldtmann, London.—A 
communization from August Blauel, Breslau, Germany. 

4087. ARTIFICIALLY THAWING SNow and Frozen Water, Honore Romain 
Bruno Windels, Brussels, Belgium. 

8089. AUTOMATIC EGG-BOILERS, nk Wirth, Frankfort-on-the-Maine.—A 

communication from Friedrich Wilhelm Wittmeyer, Hasserode, Werni- 
zerode, Germany.—3ist July, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


0035. Grares for Steam Borter Furnaces, William Robert Lake, South- 
ampton-buildings, London.--A communication from Roys J. Cram and 
Arthur B. Cram, Detroit, Michigan, U.8.—-3l«t July, 1878. 

3048, Screws, W: n Robert Lake, Southampton-buildings, London,— 
\ communication from Charles Dake Rogers, Providence, Rhode Island, 
U.S.—lst August, 1878. 

3064. Bauixna Presses, William Robert Lake, Southampton-buildings, 
i A communication from Zelora Phillips, Arkansas, U.8S.—2ad 
August, 1878. 

3108. Disrrisutinc and Serrinc Tyres, Herbert John Haddan, Strand, 
Westminster.—A communication from Augustus Corey Richards, New 
York, U.8.—6th August, 1878. 

3109. EvaporaTinG Satine So.vurions, Sidney Pitt, Sutton, Surrey.—A 
communication from Paul Piccard, Lausanne, Canton de Vaud, Switzer- 
land.—th August, 1878. 








Patents on which the Stamp Duty of £50 has been Paid. 

2783. Numpertne, &c., Tickers and other articles, Robert Wilson, Wood- 
ville Grove, Stoke Newington, London.—7th August, 1875. 

2018. Bieacuine VecerapLe Frnrovs Susstances, Alexander Melville 
Clark, Chancery-lane, London. —18th August, 1875. 

2803. Enecrric TeLecrapas, Robert orley, Palmerston-buildings, 
London.—9th August, 1875. 

2806. AUDIBLE ALARM S1GNAxs, Nathaniel John Holmes, the Hall, Prim- 
rose-hill-road, Regent's Park, London.—l0th August, 1875. 

2843. ILLUMINATING Gas, George Anderson, Cannon-row, Westminster.— 
12th August, 1875. 

2812. Bieacuine Sirk, &c., Thomas James Smith, Fleet-street, London.— 
10th August, 1875. 

— Boats, &¢c., Frank Limouzin, Oakfield-road, Penge.—11th August, 
875. 

2821. Sroves and Pires, William Crossley, Greenscoe House, Dalton-in- 
Furness,—l1lth August, 1875. 

2s23. Clay Topacco Pires, Richard Golding, Tooting.—l1th August, 1875. 

2890, VentiLatinec InpIA-RUBBER GARMENTS, Charles William Meiter, 
Gracechurch-street, London.—12th August, 1875. 

= TREATING Orgs, Peter Cannell Bunn, West Dereham.—13th August, 
875. 

2860. Stups for Fastenino Sieeves, &c., James Muirhead, Glasgow.— 
14th August, 1875. 

2870. Ho_tper for RatLway Tickets, &., Helen Jane Mountstuart 
Russell, Ashiesteel, Galashiels. -14th August, 1875. 

30. os Sarery Vatves, Joseph Hopkinson, Huddersfield.—2sth August, 
S10. 

3404. Ain” Enoines, John Garrett Tongue, 

_Chancery-lane, London,—30th September, 1875. 
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Patents on which the Stamp Duty of £100 has been Paid. 

2077, Setr-storrinc Wixpinc Frame, Thomas Unsworth and Edward 
Whalley, Manchester.—7th August, 1871. 

2085, Srrino Hinces, Benjamin Turner, Bartholomew-close, London.— 
8th Auguat, 1871. 


2214. Looms, William Robert Lake, South ton-buildi _ 
pd ers — 5 ake, hampton-buildings, London. 





Notices of Intention to Proceed with Paten 

1248. LysuLaTors for TELEGRAPRING, Joseph Oppenhei 
20th March, 1878. 

1266. Screens or Steves, Alexander Dick, Cannon-street, London.—A 
communication from Adolph Schmitt. 

1270. Jornr for Hose, &c., John Guy Wilson, Mancl 
tion from James Grether.—s0th March, 1878. 

1279. CoNvERTING NoN-CHILLING [koN into CurLLiNG Iron, John Thom- 
-_ King, Liverpool.—A communication from Samuel A, Ford.—lst 
Apri, 1878. 

1294. CompinG Woot, &c., David Denby, Drighlington, 

1205. LuBricatiIne Steam Eyorsr Cytinpers, &c., Edgar Isaac Henry 
— Whitehouse and Joseph Trubshaw Whitehouse, Coseley.—2ad 
April, 1878. 

1315. Mowrne and Rearrso Mac Hives, Charles Hickman, Cardington. 

1519, Rag and Frock Grispinc Macuines, William Sharp and Fred 
Smith, Morley. 

1320, REAPING and Mowtxc Macuiyes, George Williamson, jun., Rubis- 
luw, Aberdeen. 

—_ roeme, Albert Job and Alfred Job, City-road, London.—3rd 
April, 1878. 

132%. CLAsPs or DREss-HOLDERS, Jean Nadal, Southampton-row, London. 
380. BicycLes or VeLocirepes, Edwin William de Rusett, South Penge 
Park, Surrey. 

ee Fasteners for Wacons, Charles Roberts, Horbury, 

1535. WooL-comBinG Macnines, Robert Haddon, James Dyson, and 
Kdward Astin, Halifax. 

1387. Cmeck-vaLve Trap and Water Trap, William Morgan-Brown, 
Sempre bulitings, London. — A communication from George 

aring. 

1342. Feep Recutators of Openers and Scurcuers, Sa’ 1 And 
Staleybridge c , Samuel Andrew, 

1344. Sup SigNats, Samuel Canning, Great Winchester-street-buildi: 
London. ~ 4th April, 1878, + Trays ore 

1368. TANK for Smevtine Grass, Tom Kilner, Thornhill, Lees, near 
Dewsbury. 

= peor Adolph Paris, Hamburgh. 

371. Grinpine and PoLisninc Meat, John Donnelly, Campbell-road 

i Bow, London, SP nent F 

377. OAT-CAKE Macutnes, William Hebden, Clough Fold, Manchester, 
and Henry Holt, Haslingden. i ; 

1383, Jack and INTERMEDIATE FRAMeEs, Benjamin Walter Scott, Levens- 
hulme, near Manchester. 

1384. Tartaric Actp, Frank Wirth, Frankfort-on-the-Maine.—A com- 

‘ Page ey —_ ee Dietrich.—6th April, 1878. 

387. Fixine Gass, States, Tries, &c., to Winpows, Alfred Henry Pri 

i South Norwood, Surrey. y : ; P mews a 
390. Composition for CementTING Jornts, &c., Emile Mey dpenick 
Bertin, Pronto c., Emile Meyer, Cépenick, 

1402. Vacuum Boxes for Paper-MAKING Macutyrs, Sam Mason, jun., 
Manchester, and John Wolstenholme and Samuel Spencer, Radcliffe 
Bridge.—8th April, 1878. 

1411. Lusricators, William Dunham, Mark-lane, London.—A communi- 
cation from Victor Lieuvain. 

1413. SELY-cLosinc Doors and Gares, William Martin, Oldham-road, 
Manchester. 

1415. KNtre-CLEANING Macutne, Frederick Bramley, Mile End, London. 
—9th April, 1878. 

1422, SHeaRine Metacs, John McLachlan Sheffield. 

1426. SeMAPHOREs, Herbert John Haddan, Strand, Westiminster.—A com- 

reap nation from Max Kaiserbliith. 

. CONNECTING Lamps to their Sranps, William Frederick Spittle and 

1 oneph Hinks, Binaingham. , *f 

. Warmina RaiLway Cars, &c., William Cowper New York. 
—10th April, 1878. peas — 
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1449, Looms for Weavina, William Henry Hacking, Bury. 

1407. Cony and Seep Dritis and Sowine Macuines, James Josiah Smyth, 
Pease: llth April, 1878. 

sy Covenants O.eaciveus or other Sveps, Charles Speck Brittain, 

verpoo. . 

1408. Casting Metat, Eric Hugo Waldenstrém and William Suroner, 
Manchoster.—12th April, 1878. 

1479. Wassinc, Wrincinc, Mancino, &c., Macuines, Thomas Bradford, 
High Holborn, London. 

1485. Martina Arraratus, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Marx and Co.—1éth April, 1878. 

1405. VaLANces for Beps, Wixpows, &c., William Pearson and Thomas 
Pearson, Manchester. 

1504. Derenmintnc Organic Matrers Conraivep in So.utions, James 
Alfred Wanklyn and William John Cooper, Westminster-chambers, 
Westminster. —15th _o 1878. 

1517. Gums and Ors, Frederick Settle Barff, Kilburn, Loudon.—l6th 
April, 1878. 

1530. Lupricatine AXxces and Brarinos, &c., Timothy White, Landport, 
Portsmouth. 

1567. Urinisina Motive Power, Johann Maximilian Plessner, Golden- 

uare, London.— 17th Apri/, 1878. 

1574. Burron-workino Macuines, Charles Max Sombart, Magdeburg, 
Germany.—A communication from Elisabeth Loeper. 

1584. ILLusTRaTING Perspective Drawinxo, Philip Jolin, Tuffnell Park- 

, London.—18th April, 1878. 

1590, SeL¥-actinc CLEANSING Mecuanism for Carpinc Encines, Jonathan 
Holden and John Edward Holden, Reims, France. 

1601. Fi.tine and Srorrerine Borries, &c., Frederick Baron Michell, 
Plymouth. 

1603. Sarery Lamps, Joseph Rayner, M.A., Wakefield.—-20th Apri/, 1878. 

1630. Drawine and Waritiye Siares, &c., Charles Conrey Shepherd, 
Passaic, New Jersey.— 23rd April, 1878. 

1643. Compine Fiprous Supstances, Alexander Melville Clark, Chancery- 

e, London. — A communication from Heilmann-Ducommun and 
Steinlen. 

1652. Horsesuogs, Richard Winder, Farningham. 

1654. StampinG or CRUSHING Ores, Samuel Henry Fortnom Cox, St. 
Columb Major, Cornwall.— 24th April, 1878. 

1656. KiLuinc and Preservine the Fiesn of Anmats, Richard Jones, 
Berkeley.—25th Apri, 1878. 

1687. Pumps, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Justin Hypolyte Henri Nines.—26th April, 1878. 

1740. Transmittine Motion in, and in CounlE«BaLancinc the Movino 
Parts of Encrnes, Alexander Melville Clark, Chancery-lane, London.— 
Acommunication from Joseph Marie Hector Eugéne Vicaire.—30th 
April, 1878. 

1960. Breecu-LoavING Fire-arms, Alexander Melville Clark, Chancery- 
lane, London.—A communication from the Oesterreichische Waffen- 
fabriks Gesellschaft.—15th Muy, 1878. 

2091. Paper-cuTrinc Macuines, James Robertson, Springfield Mills, 
Lasswade.—24th May, 1878. 

2198. Rapratine the AxLes of Rartway Cagrriaces, &c., John McLachlan, 

Ow.—lat June, 1878. 

2217. TapLets, &c., of Campuor, William Robert Lake, Southampton- 
buildings, London.—A communication from William Foreman Simes.— 
3rd June, 1878. 

2408. Torrepo Boats, William Robert Lake, Southampton-buildings 

London.—A communication from John Louis Lay. —17th June, 1878. 

2411, Sipe Licuts and Suvutrers, Robert William Vivers, St. Martin, 
Boulogne-sur-Mer, France. 

2433. Firewoop, John Rowley, Camberwell-road, Surrey.—18th June, 


1878. 

2480. Currinc Satap, &c., John Ritchie, Stonefield-strect, Cloudesley- 
square, London,—21st June, 1878. 

2503. VenTILaTING, &c., Boats or VessELs, Sir James Liston Foulis, 
Colinton.—24th June, 1878. 

2541. RoLuinc-up Paper, &c., Ernest Dangoise, Brussels, Belgium. 

2553. Removinc Foop, &¢., from between the teeth, Theodore Reid, 
Hendon,—A communication from Alfred P, Merrill.—25th June, 1878. 
2712. PortasLe and Traction Enoines, Nathaniel Clayton and Joseph 

Shuttieworth, Lincoln. 

2713. Supe Vatves, Nathaniel Clayion and Joseph Shuttleworth, Lin- 
coln. 6th July, 1878. 

oy Dyeinc Corroy, &., Frederick Albert Gatty, Accrington.—l0th 

uly, 1978. 
2781. Sroprinc Houes or Leaks inthe Huis of Vessexs, William Price, 
ey tcrm and John Eardley Yerburgh, the Vicarage, Sleaford.—11th 
uly, 1878. 
2812. Castine, &c., Sree. Incors and PLates, Samuel Fox, Stocksbridge 
Yorks, Deepcar.—i13ti July, 1878. 

2823. WaTEeR-cLosets, &c., John Demarest, New York, U.S. 

2824. Warer-cLosets, &c., John Demarest, New York, U.S.—15th July, 
1878. 

bigs > Donny MecuanisM for Weavinc, George Parker, Preston.—l6th 

uly, 1878. 

2850. Mirus, &c., Thomas William Helliwell, Brighouse. 

2856. Sewinc Macuines, Edmund Hunt, Glasgow. —l7th July, 1878, 

2869. CRANK AXLEs, Sir Joseph Whitworth, Manchester. 

2878. ELecrric Motor, Ernest John Har! , City-road, London, and 
Henry Bull, Hackney-road, London. —18th July, 1878. 

2896. Printinc or S1AMPING Paper, Ernest D: ise, Brussels, Belgium. 

2008. Exuavustinec, &c., Fivips, Alexander Melville Clark, ep 
lane, London.—A communication from Henri Félix Louis Worms de 
Romilly.—20th July, 1878. 

2914. Rotiine Rai Enns, &c., into Bitters and Bars, Alfred Colerick 
Pilliner, James Charles Hill, and William Williams, Oakfields Works, 
Llantarnam.—22nd July, 1878. 

2943. Licutinc, &c., ApraRatus, William Robert Lake, Southampton- 
buildings, London.— A communication from Jacob W. De Castro. 

2945. OPERATING Wixpow B.iinps, &c., Nathan Hunt, Woodbine-cottage, 
Ashley Down.—24th July, 1878. 

2995. Tack1nG Apparatus, William Robert Lake, Southampt gS, 
London.—A communication from Franklin P. Hinds,—27th July, 1878. 
2999. Curtine, &c., Firewoop, Frank Kingston, Catherine Grove, Green- 

wich.—29th July, 1878. 

3018. Satcne. Borrom Parer Bacs, Charles Broughton Stilwell, Wor- 
cester.—30th July, 1878. 

3035. Grates, William Robert Lake, Southampton-l ags, London.— 
A communication from Roys J. Cram and Arthur B. Cram.—3lst July, 
1878. 
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All persons having an interest in opposing any one of such applications 
should leave particu in writing of their objections to such application 
pd the office of the Commissioners of Patents within twenty-one days after 

ate. 


List of Specifications published during the week ending 
10th August, 1878. 

4729, 6d.; 4745, 2s. 2d.; 4895, 6d.; 4910, 6d.; 4917, 8d.; 
4924, 6d.; 4926, 6d.; 4932, Sd.; 4945, 8d.; 27, Sd.; 33, 8d.; 40, 

, Gd.; 104, 2d.; 106, 2d.; 
121, 2d.; 124, 2d.; 125, 2d.; 
2d.; 143, 2d.; 144, 2d.; 
2d.; 161, 6d.; 166, 2d.; 
2d.; 177, 4d.; 189, 6d.; 


*3006, 4d.; 
4919, 6d.; 
6d.; 52, 6d.; 53, 
108, 6d.; 111, 2d.; 

2, 4d.; 133, 4d.; 134, 2d.; 135, 2d.; 137, 
» 2d.; 148, 2d.; 149, 2d.; 152, 2d.; 163, 
167, 2d.; 168, 2d.; 170, 2d.; 171, 6d.; 175, 4d.; 176, 
287, 6d.; 617, 6d.; 674, 6d.; 1561, 10d.; 1996, 4d. 











*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, H 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 

4016. Savery Vatves, A. Orme.—Dated 30th October, 1877.—(Not pro- 
ceeded with.) 8d. 

The valve is held upon its seat by means of a spindle entering a 
recess in the valve and continued upwards, where it enters a cap formed 
with a collar at the base to bear against the lower end of a spiral s 
and compress it, when the spindle rises with the valve through the 
pressure in the boiler. The upper end of the spring bears on a cross- 
piece attached to bolts projecting up from the valve chest, and fitted with 
nuts at the upper end to regulate the pressure of the spring. 

4468. Apparatus ror THE ELEcTRIC TRANSMISSION OF TELEPHONIC 
Communications, L. M. de Bejar y O'Lawlor.— Dated 27th November, 
1877. 6d. 

This relates to improvements on patent No. 2327, dated 4th July, 1873, 
in which any number of telegraph instruments, in communication with 
a central station, bf the same set of line wires one apparatus can never 


cut off the ion of from another that may be at that 
moment operating with the station until the latter instrument has 


ceased operating. The improvements consist in the application and 
combination with this Powe tg of transmitting and receiving instru- 
ments of the kind known as “ telephones.” 





4406. Sranps ror Grass Snapes, &., H. C. Taylor.—Dated 29% 
Nottiiher, TIP —(Not proceeded with.) 2d. 

— eee shell of — a Age y ad manufactured is 
made either by stamping or 4 or the 6 
A core or support of wood of the same shape is Inserted fn the Stell end 
the edge of the shell is turned over the edge of the wooden core or 
support so as to secure the latter to the former. 

4516. Metautic Sueer Roorina, D. Campbell and J. Summerhill. - Datet 
w0th November, 1877. 6d. 

This consists in the use of thin rectangular sheet plates of tin, terne, 
or block sheet iron, either galvanised or not, of a uniform length and 
width, rolled longitudinally igh between a set or pair of rollers, with 
two or more rounded or V-sha grooves in the one and correspondingly 
shaped ridges or ribs on the other, so a» to roll longitudinal ribs, prefer 
pes On the upper sides of the plates, to strengthen them in that direction, 
which would either leave the edges folded one up and the other down, 
either before or after being rolled with the ribs by a separate rolling, 
pressing, or folding machine. 

4607. Arraratus ror Maxine CLay Topacco Pires, &. Golding. —Dated 
Sth December, 1877. 1s. 
This relates to improvements upon specification No. 2823, dated 11th 


August, 1875. The apparatus is arranged to form each pipe by two 
successive operations, *‘ rolls” or rough pipe blocks being first e and 
subsequent Ided into pes, and automatic a 118 





1 plete pi 
wr | orto’ for transferring the rails from the roll moulds to the 
finishing 


or pipe moulds. 
4624. Macuinery ror Makino Nuts, 4. Pulman and C. Barraclough.— 
Dated 6th December, 1877. . 

This consists of a framework having a groove formed therein for the 
introduction of a bar of iron, a portion of which is cut off by a pair of 
horizontal cutters ; the cutters are V-shaped. After the cutting opera- 
tion a vertical lifting rod lifts the es that has been cut off out of the 
way of the cutting bars, when it is forced against a stationary die 
forming one half of a nut) by means of a horizontal die forming the other 

f of a nut, by which means the six sides of the nut are p or 
moulded into a more finished shape. The lifting rod then lifts up the 
nut underneath a punch or hammer, which “snaps” or rounds the top 
part of the nut, when it is then taken hold of by a pair of fingers and 
pushed underneath a punch, and on these fingers releasing their hold 
another pair of fingers or dies take hold of the nut, squeezing it into a 
more finished shape, and holds it in position under the punch until the 
hole has been punched therein. 

4626. Contixvovs Ramway Brakes, F. B. 
December, 1877.—(A communication.) 6d. 

his consists in uctuating railway brakes by compression of ai or 
ur by means of pumps or compressors worked by the motion o :the 

icle itself, and drawing from a continuous tube or tubes, the fluid in 

which can be maintained in any required tension, and thus regulate the 

action of the pumps or compressors. 

4634. MacHINERY FOR THE MANUFACTURE OF O1L Cakgz, 7. McDonald and 

J. W. Lawrence.—Dated 6th December, 1877. 6 

The mg oe containing the seeds is mounted on a frame having an 
opening, beneath which is hinged « counterbalanced measuring box and 
a damper to shut off the supply. The box and damper are ied upon a 
sliding platform, the former being lowered on to a false bottom covered, 
by a cloth, the platform is moved to and fro, the box becoming filled, the 
edge of the hopes frame acting as a strick, and the damper shutting off 
the supply. Folding rods are moved together on hinges so as to fold the 
cloth over the top of the seeds, which are then conveyec to the press. 
4637. Fitters, F. T. Bond.—Dated 7th December, 1877. 6d. ; 

This relates to improvements on patent No. 2747, dated 30th September 
1876, and consists in i the cover removable, and placing a rim o 
india-rubber to effect a water-tight joint. A light cup is placed in th 
upper part or air chamber, such cup closely fitting therein, and serving 
for drinking purposes. The filter consists of a cylindrical vessel open a 
both ends, the upper end being fitted with a cork through which passes 
a glass tube. The vessel is then filled with filtering materials supported 
by a piece of sponge inserted at the bottom. The top of the tube is con- 
nected to a flexible tube fitted with a tap, which, upon being opened and 
the air drawn out by suction, will cause the water to flow up fromthe 
vessel containing water in which the filter is placed, through the filter 
and out of the tube which acts as a syphon. 

46483. Supply Apparatus FoR WaTER-cLOSETS, &c., IW. Davies.—Dated 7th 
December, 1877. 6d. 

A stand pipe is arranged within and attached to the service vessel con- 
stituting the measure for the supply, the lower end of which yi passes 
through the bottom or other convenient part of the vessel, and forms the 
outlet leading to the pan of the water-closet, whilst at its upper end the 
pipe terminates above the Jevel of the liquid in the vessel. Around this 
stand pipe is a tube closed at its upper end, and formed with a 
disc or expanded portion, which tube is operated by the act of moving 
the handle of the water-closet so as to receive a vertical motion. The 
stand pipe {forms the long leg of a syphon, and the surrounding tube, 
which acts as a piston, constitutes the short leg. During the normal con- 
dition of the apparatus, the tube is filled to about the level of the liquid 
in the vessel. When the tube is moved vertically a portion of the liyuid 
which it contains is carried over the top of the stand pipe, thus pro- 
ducing a partial vacuum in its interior, and liquid then entering through 
valves to supply the vacuum, the syphon is charged and the liquid flows 
off by the stand pipe. 


4647. Manvuracture or Loar Sucar, €. D. Abel.—Dated 7th December, 
1877.—(A communication.) 6d. 

This consists, first, in charging a number of open-ended moulds with 
syrup, securing them one above the other with perforated plates between 
them, the perforations allowing the syrup to run from one mould into 
the other, while the sugar in the perforations when set can readily be 
broken through for se g the moulds from each other; second, 
the construction of the drying table isting of a chamber containing 
heating pipes enclosed at top by a plate having apertures, over which the 
sugar moulds are , and having at bottom a perforated plate threugh 
which air is forced in divided streams so as to become uniformly heated 
by contact with the pipes before issuing through the moulds. 

4657. Counter Cueck Books, R. Copley.—Dated 8th December, 1877. 
6d 


Armstrong.—Dated 6th 


vai 
ve 





Acounter check book is constructed of slips of paper, having two com- 

ete bill or other headings printed thereon, one on the front and the 
other on the back of each slip, so as to present the a ce of two 
bills joined along one edge. In combination with the above a stamp is 
used provided with a knife or perforator, so arranged that when the 
cashier stamps and receipts one of the two bills the other is cut-off or 
detached, and kept for reference. The stamp may be fitted with 
—— arranged to count and register the number of times such stamp 
is used. 

4663. Impartinc Motion to MACHINERY WITHOUT THE USE oF 
Betts, 7. D. C. Leveritt.—Dated 8th December, 1877.—{A communica- 
tion.) 8d. 

This consists in making use of the steam by conducting it through 
appropriate pipes or tubes in a motor which imparts direct motive power 
to the machine to be acted on. The motor is fixed close to the machine, 
and consists of a steam cylinder into which steam is conducted by means 
of a regulating valve set in motion by a rod working in a hollow tube and 
acting on the expansion slide. On this same tube is fitted the governor, 
in such a manner that t! on rising up cause a bar connected with « 
lever to rise also, and in so doing close one or more openings through 
which the expanded steam passes. In order to regulate the number of 
strokes per minute of the piston the lower of the governor is put 
in communication with a crank on which works a weight, and by means 
of which a greater or smaller speed is obtained by -approaching or 
removing it to or from the governor. 

4674. Hypravutic Presses, &c., AND DIFFERENTIAL ACCUMULATORS 
FOR THE SAME, W. Oram and W. Hartley.—Dated 8th December, 1877. 


10d. 

The is constructed with two movable ends or sides, which ar 
thee syne run upon rollers at or near the top of the press, and they 
are moved to or fro by the action of four hydraulic rams and cylinders 
arranged two on each side, and by this arrangement the sides or ends are 
moved in o ite directions ; these four rams are moved by the water 
from the hydraulic differential accumulator, which is put in action by 
means of valves or taps arranged for t purpose, or the ends of the 
press may be moved by screws or levers, with bars and catches to hold 
them in position while the goods are being pressed. The differential 
accumulator is constructed with a series of rams, three or more, which 
are attached to the weights of the accumulator table; these rams and 
the weights are raised to their proper heights by the water from the 
hydraulic pumps. 

4675. Fo.pine anp Detiverinc Paper, J. Farmer.—Dated 8th December, 
1877. 6d. 

This consists of a number of rotary drums with grippers and sliding 
or fixed tongues which fold the paper as it from one drum 
& L Save without the aid of ,tapes or bands for making the first 
‘olds. 

4676. Pontoons, &c., R. Turndull—Dated Sth December, 1877. 8d, 

This consists in fitting to the sides of —— angled projection 
frames, with or without rollers, to ride within correspondingly led 
grooves, within or upon the side walls of a dock or structure, to enable 4 
vessel and the pontoon to rise and fall with the tide, or the water’s change 
of level at an angle. 

4605. Apparatus FOR SUPERHEATING StTEaM, &c., J. H. Joknson.—Dated 
llth December, 1877.—(A communication.) 4 
This ists of perheater wherein the combustion chambe 
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which prod the rheating is a source of heat for extraneous use, 

as well as of the heat necessary for effecting the su ‘ 

temperature of the said chamber being determined by combustion, 

in a unit ‘of time, of a known ae of liquid hydrocarbon brought 

into contact with a known weight of air. 

4698. Apparatus Por CLEANING AND GRINDING Kwyives, J. L. Davies,— 
Dated 11th December, 1877. 6d. 

This consists, first, in the combination of a reciprocating knife holder 
(or holders) with tapered revolving a or polishing rollers, such 
rollers revolving in the directi pposite to the t of the knives. 
Secondly, the cumbination of a ro polishing cylinder or brush (or 
both combined), with a stationary ¢’ drical box or drum, the internal 
circumference of such cylindrical os being provided with tapered 
recesses in which the blades of the knives and the rotary brush or polish- 
ing cylinder, acting in a direction from the back towards the sharpened 
edge and combined with sliding holders or mechanical equivalents for 
holding the knives firmly in the recesses. 

4710. Manuracrore or Door anp oTHER Botts, J. Banks.—Dated 11th 
December, UT7. 6d. 

This consists in connecting the staples or semicircular bands and 
cheeks of tower bolts and the barrels of barrel bolts to the plates of the 
suid bolts by forming at the bottoms or bases of the staples, cheeks, and 
larrels contracted parts, from which fixing wings or flanges are made ; 
passing the wi or flange =— through parallel slits or pierc- 
ings in the bolt plate, and bending or folding and closing by the opera- 
tion of tools the wing or flange parts upon the back of the plate, 
the bent, folded, or closed wing or flange parts being forced into recesses or 
depre sions, made by the operation of the closing tools on the under side of 
tue bolt ey so as to bring the fixing wings or flanges flush with the 
uuder side of the bolt plate. 

4725. Fitter Presses, H. Staples and T. S. Wilson.—Dated 12th Decem- 
ver, 1877. 6d. 

Holes are drilled around the central hole in each of the corrugated 
plates of the press to admit of sewing. In the recesses at each side of 
each corrugated plate is placed a perforated metal plate or strainer, and 
th: filter cloths are hung over the upper edges of the corrugated plates, 
so that the ends of the filter cloths hang down over the plates. In those 
portions of the orated plates and filter cloths which lie over the 
ceutral holes in the corrugated eo holes of corresponding shape and 
size are cut, and the plates and clo are secured together by sewing 
through them with wire or twine or other suitable material. 

4723. Rac Ficter, H. H. Murdoch.—Dated 12th December, 1877. (A com- 
munication.) 6d 

This consi its of a bag filter ae of a horizontal case closed by a 
d wr or cover at each end, and divided into three parts or compartments 
by vertical tube plates, in which are mounted sheaths or openwork tubes 
containing filter bags of linen, cloth, or other suitable textile fabric, the 
ixtter to ve filtered being admitted into the end compartments (each of 
which may be divided into several chambers), and passing thence into 
the filter bags and through the openwork sheaths. 

4727. Prorecttnc Vessets From TORPEDOES AND INCREASING THEIR 
Booyancy anp Capactry, A. M. Clark.—Dated 12th December, 1877.— 
(A communication.) 6d. 

This consists of a series of pipes, curved to conform to the shape of the 
hull, and placed on each side of the vessel a slight distance apart, at a 
suitable distance therefrom. The ends of these pipes are connected 
together by other pipes, to one of which on each side of the vessel a 
third is connected, which is also connected with a pump, by which air or 
water may be forced into or removed from the pipes. 

4734. Cow s anv Suarts, C. RB. Stevens.— Dated 13th December, 1877. 6d. 

As 3% cowls, this consists in furnishing the shaft thereof with a 
cap supported on it, but with a passage way or ways left round the shaft 
protected by a flayed or flared collar supported by partitions suspended 
irom the cap of the shaft which is covered. As regurds shafts, this con- 
sists in making them of one piece with a diaphragm or division running 
through, and thus in double sections, and carrying one of such sections 
through the top of the improved cow] with an orifice to said section, the 
other section finishing with an open orifice under the cap. 

4746. Ksirtinc Macuines, L. Woodward.—Dated 13th December, 1877. 








is 


6d. 

In place of using an additional point having the same movement given 
to it as the other points, to fill up the gap which would otherwise be left 
in the work when widening, a latch needle is employed mounted on a 
slide, so that it can be moved forward or backward, independently of the 
other points. The slide works to and fro in the brass or block carrying 
the er points, so that it shall move sideways to and fro with them. 
4752. Covrimscs ror Ramway Carriaces, U. Gibford.—Dated 14th 

December, 1877.—{A communication.) Not proceedel with.) 4d. 

This consists in a draw-head composed of a shank and two triangular 
plates secured to the upper and lower horizontal surfaces soapaetioae of 
the shank, the draw bar of the other car being received between these 
plates when the coupling is effected. 

4755. Currisc Cuesitte Ciorn, R. N. Havers and R. G. Geach.—Dated 
14th December, 1877. 6d. 
nsists in an arrang t for adjusting and regulating the cloth 
before it is passed over the knives to be cut, so that the warp of the same 
is kept in a straight line and at an uniform distance from th: centre of 
the cutters or knives. 
4757. Narrinc Macuiye, H. A. Bonneville.—Dated 14th December, 1877.— 
(A communication.) 6d. 

This consists in dressing and napping by means of operating rollers 
lined with brass wire or iron fillet cards placed across the stuff and pro- 
vided with an alternating or continuous circular motion. 


4750. Drivinc Gear ror SPINNING AND OTHER Macuivery, T. Lawson. 
—Dated 14th December, 1877. L 

consists in driving the two spindles and the mechanism in con- 
nection therewith by means of one belt working on a pulley common to 
both sections of the machine. This pulley is mounted loosely on a trans- 
verse fixed shaft situate at the end of the machine and in the plane of 
the driving shafts of the two sections of the spinning machine. The 
pulley is fitted at its opposite sides with a friction clutch, which clutches 
may be wn into or out of action independently of each other. The 
clutch consists of a split ring fitting the inner periphery of the pulley 
and capable of expansion by means of a pair of cman, which surround 
the pulley shaft, and at their tail ends they are formed to receive between 
tiem aconical pin or wedge. ring and tongs are enclosed in the pulley 
by means of a disc of smaller diameter than the pulley, and having for 
its boss a sleeve which carries at its end a bevel wheel, ing into a 
bevel pinion on the driving shaft at one section of the m: ne. On the 
sleeve of the disc is a clutch slide, which carries aconical pin or wedge, 
which enters a hole in the disc coinciding with the opening at the tail end 
of the tongs. 
4761. Lvsricators, W. Hainsworth.—Dated 14th December, 1877. 6d. 

This consists of a cup or reservoir in which a spindle or valve is 

vided to regulate the amovat of lubrication supplied. The valve is fitted 
or seated on the upper or inner end of a tube or passage through which 
the lubricant is supplied. This valve or spindle has one end extending 
into the tube or passage, and the other projecting into the reservoir or 
cup in order to supply the lubricant to the part. An oscillating motion 
1s impa' to the valve or spindle by means of « pendulum which is 
suspended from the id, and into which the upper projecting end of the 
valve or spindle is passed. 


4763. Manuracrure or Boxes, &c., From Paper Putr, F. Ransome and 
T. M. Gray.—Dated 14th December, 1877. 8d. 

The pulp is conti ly supplied to a chamber fitted with an over- 
flow pipe. Four form carriers are arranged so as to be successively im- 
mersed in the pulp, and then enter a mould wherein the pulp deposited 
on the form is subjected to a heavy pressure so as to express the water 
from the pulp. The form carrier is perforated, and the interior part com- 
municates with a vacuum chamber. 

4734 Breecn-Loapinc Fire-arms, E. G. Brewer.—Dated 14th December, 
1877.—{A communication.) 6d. 

Tue parts of the striking apparatus are secured to the shield of the 
trigger guard, and the striking hammer is cocked by means of a lever 
which brings down or up the stop or gas block. The forward part of the 
box is threaded and screws to the barrel ; the back part forms the tail of 
the breech made at the top, so as to be able to see inside the barrel. 
4766. Capinet Desks, W. RK. Lake.—Dated 14th December, 1877.—(A com- 

munication.)—Complete.) 4d. 

The desk is formed in two sections capable of revolving on a central 
shaft which also carries the writing table. Each section is formed with a 
recess to receive the writing table when not in use. The lower end of 
each section is fitted with rollers running on a circular track supported 
on a frame below, and carrying a bracket to support the front end of the 
writing table. 

4767. Stoprinc Macuines EMPLOYED IN THE MANUFACTURE OF LOOPED 
Fasrics, T. Coltman.—Dated 15th December, 1877. 6d. 

This consists in providing each thread guide with a metallic rocki 
lever, the feeding end of which terminates in an eye or curl, throu 
which the thread is passed ; the opposite end of this lever upon the thread 
breaking or ending will rest on a wire threaded through insulating eyes 
carried by the thread guides or other parts of the machine, thereby com- 
pleting an electro-magnetic circuit, the magnet of which causes a lever to 
e ‘* with one or other of the teeth of a ratchet stop cam secured upon 
the of the machine, and adjacent to a friction pulley driven 











ving 
by a belt in the usual way. 
4773. Stoves on Heatinc Apparatus, S. ¢. 
December, 1877. 6d. , 
This consists in constructing stoves or heating apparatus of a series of 


Davidson.—Dated 15th 





plates with a bight or opening in one side, and with flanges round the 
he polte fastened together they form a 
fireplace and flue within the bight or opening and flat vertical chambers 
between the and flanges, such chambers extending over the top 
and down side of the fire. 
4774. Curisrmas CaRps AND VaLentines, G. Clulow.—Dated 15th Decem- 
ber, 1877.—(A communication.) 6d. 

To the back of the card or valentine is attached a sort of bellows con- 
taining a reed, which when the bellows is compressed will emit a sound 
resembling the cry of a child, the chirp of a bird, or the bark of a dog, 
according to the form of the reed employed. 

4775. APPaRaTus FoR THE ComBuSTION OF FuEL, H. C. B. Rober.—Dated 
15th December, 1877.—(A communication.) 6d. 

The fuel is introduced from beneath or at the side of the grate by 
means of a spiral scroll, so as to form a heap, from the top of which the 
fuelis burnt and falls upon the grate, where it} is letel i 


be — out or pushed into the outer barrel (or the pendant lengthened 
or shortened) at pleasure. 
9. Lamps ror Burnixo Minerau Essences, &c., B. G. Brewer.— 
Dated 18th December, 1877.—(A communication.) 6d. 

The internal ‘burner consists of two tubes between which the wick 
slides. A chambered ring causes air to by horizontal openings to the 
interior of the burner, where it meets the flame, avoiding in its ee 
all contact with the liquid. Supply wicks ng from the liquid to the 
outer tube of the burner, and by covering the round wick in its entire 
length, supply the necessary liquid. These wicks are raised or lowered 
by means of a key or rack, 

4820. Supriyine Arr To Orcans, H. Willis.—Dated 18th December, 1877. 
6d 


This consists in providing a pump with ports and channels, which by 
the aid of a slide valve or its equivalent will form a connection between 
ite ends of the cylinder of the engine, and thus allow of the 





Where the pile of fuel lays the grate is made solid or with openings for 

the introduction of an artificial blast. 

4776. Wo T. H. Bryant.—Dated 15th December, 1877.—(A communica- 
tion.) 4d. 

This consists of a box closed at the top by a lid made in two parts and 
hinged on opposite sides. Itis also furnished with a movable base, which 
is provided with a rim closely eeene Se lower part of the box. This 
movable base is of a weight excceding that of the lid, to the two parts of 
which it is connected just outside the hinge joints by wires or similar 
connections in such a manner that when the casket is lifted by the body 
the weight of the base suspended from the parts of the lid causes them to 
rise, so that the contents of the casket are exposed to view. 

4777. Srrikino Our Leatuer, J. J. aad J. R. Flitch.— Dated 1th Decem- 
v, 1877. 6d. 

The skin is attached to the lower of two rollers, and passes over the 
surface of the upper roller, which is fitted with a number of metal 
slick rs or rubbers, placed in irregular positions and angles. The rollers 
rotate in the same or in opposite ) ee tions, the upper roller being driven 
at a greater surface speed than the lower. 
oree. — STEERING Apparatus, J. Hurrison.—Dated Vth December, 

877. 6 


This relates to the’construction of valves, and parts appertaining thereto, 
and consists of a main valve operated by a hand wheel, or its equivalent, 
and in combination with an intermediate disc or auxiliary valve, which 
receives rotary motion direct from the main engines. 

4784. Potato Diccer anp Raiser oR Evevator, I. Conradi.—Dated 
17th December, 1877.—{A communication.) 6d. 

The plough terminates at the upper end, over an endless band which 
conveys the potatoes and earth on to a sieve-like elevator made of two 
endless chains passing over toothed excentric wheels placed at the top 
end, and over two concentric toothed wheels at the io end. The 
chains are connected by hinged cross bars, and the excentric wheels 
cause the chains to be alternately drawn tight and then loosened, so 
that an endway reciprocating motion is obtai » which letel 
loosens the earth and allows it to tumble through the bars, the potatoes 
being carried to the top and falling into « receiver, above which is 
arranged a drum fitted with knives to cut off the leaves. 

4790. Jacguarp Enotes ror REGULATING THE HARNess AND Warr Eps, 
I. Thomis and J. and J. Crabtree.—Dated lith December, 877. 6d. 

This consists in the arrang' t and bination of each card cylinder 
needle with two upright bars, which bars are connected together at the 
bottom by a cord or other flexible material that supports a grooved 
pulley or segment of a pulley and bar, to which is attached the harness, 
so that at any pick of the loom, when any one or more of the card 
needles are not actuated by the card cylinder, the upright bur or bars, 
and the harness and warp ends in connection therewith, will be lifted ; 
and if at the next pick of the loom the same or any of the same needles 
are not actuated, the same harness and warp ends in connection there- 
with will not move but remain stationary during the next pick. 

4794. Ratway Wueets, D. Drunimond.—Dated 17th December, 1877. 8d. 

This consists in forming the boss of the wheel at the part where the 
timber segments abut upon it excentric to the axle and the tire, and 
the boss at the parts where the two side plates embrace and fit around it 
is formed excentric not only to the axle and tire and to the part upon 
which the segments abut, but also excentric the one to the other. 

4800. Sockerrep Pires, 2. C. Robinson.—Dated 17th December, 1877. 6d. 

The die is made of solid metal with slots arranged at intervals 
round the portion forming the shoulder of the socket, such slots 
running in the direction of the length of the pipe, and being of a 
V-section, the narrow parts opening into the interior and widening out 
towards the exterior of the die. These openings entering the mould in 
the form of narrow slits, pene not only for the escape and admission 
of air, but are also available by increasing their width, for the escape of 
— clay, when the socket part of the pipe is being pressed into the 
mould. 

4804. Lusricators, J. Hardinge.—Dated 17th December, 1877. 6d. 

For lubricating the pistons of cylinders, a cup or receptacle for tallow, 
suet, or oil at its lower part a conduit tube screwed into it, the upper 
part of which is formed as a cylinder, and turned out to receive a piston 
and a spiral s placed upon or around the rod of the said piston, and 
closed at its inner end with a screw cap and with passage ways for lubri- 
cant leading through the side from the interior of the main receptacle to 
interior of the cylinder. The lower end of the conduit tube has a centre 
conduit passage, and on its interior a screw d by which it is attached 
or screwed into a hole in the casing, and at the side of the tune is a piece 
of metal, which is drilled out and partly or entirely tapped for the double 
purpose of forming a “‘ supply chamber” in tion with the conduit 
tube cylinder and just above the piston working therein, and to receive a 

d plug for regulating the capacity of the chamber. 
4807. Sream Botler aNp oTHER Furnaces, A. M. Clark.—Dated 18th 
December, 1877.—4A communication.) 6d. 

A hollow metallic fire-bridge is provided, the width being equal to the 
thickness of the bri wall upon which it is set, and its length slightly 
greater than the inside width of the furnace and combustion chambers, 
so as to project about an inch into each side of the wall. The bridge 
consists of a fire-plate, a back or base plate, and a dispersing plate. The 
fire-plate is corrugated, so as to increase its strength and allow for expan- 
sion and contraction. It is provided with a light bottom flange, which 
rests upon the bridge wall. The back or base plate is a ligh angular 
plate, conforming in the relative position of three of its sides to the fire- 
plate. The plates are connected by bolts so as to form a hollow trough, 
in which the dispersing plate, perforated in its whole length, is held in 
grooves. 

4810. Furnace Grates, G. Barker.—Dated 18th December, 1877. 6d. 

This consists in making fire-bars from steel solid and hollow, and 
erpone L light wrought bars hollow for the passage of air or the circulation 
of water. 


4811. Sream Generators, C. Tyson.—Dated 18th December, 1877. 6d. 
ressure supply for a steam generator is obtained by 
ber conducting water to an evaporating coil in 
which it is vaporised, and through which it is conveyed to the steam 
chest of an engine. A submerged pump worked by the engine supplies 
the water to the air chamber, and a spring valve regulates such supply. 
The air chamber is connected with the pipe, the coiled portion of which 
is yee in a furnace heated by petroleum, or other gas-generating 
fluid. 
4812. Locomotive anp Traction Enoines, C. Burrell, jun., and R. 
Edwards.— Dated 18th December, 1877. 6d. 

Springs are placed between the boss of the wheel and the axle, which 
is made square and capable of sliding in a hole in the boss. The boss is 
capable of sliding in the wheel in a direction at right angles to the move- 
ment of the axle, and as the weight of the engine rests on one or other 
of the springs they yield and prevent shocks to the machinery. The 
engine is;provided -with a crane post, jib, anc lifting gear, driven from the 
crank shaft, the crane post being mounted in bearings behind the fire-box, 
or passing through the boiler in front of the same, and the jib is swung 
round by the power of the engine. 

4813. Raistnc Water or oTHER Liquips From Mines, &c., Rk. Dunn.— 
Dated 18th December, 1877. > 

In a cylinder fitted together in as many lengths as uired for the 
depth of the mine there works a bucket, which is attached to a rope or 
chain passing over pulleys or sheaves, the said pulleys being supported in 
bearings and actuated by any convenient means. The bucket 1s balanced 
in order to regulate the down stroke by adding a weight or weights, so as 
to cause it to descend ata quicker rate. The upstroke can be regulated 
by the speed of the engine or other power applied. 


4814. Cramps, J. Malin.—Dated 18th December, 1877. 6d. 

‘The bar has a projecting head at one end with the usual tightening 
screw, but in lieu of pin holes for securing the loose head, a series of 
ratchet teeth are formed thereon, and a fixed jaw on the loose head is 
formed with correspondingly shaped teeth which are forced into those on 
the bar by means of a spring let into a recess in the back of the loose 
head. By pressure on the back of the loose head the spring is compressed 
and the teeth disengaged. 

4816. Siipine Penpants ror Burntino Gas, Pararrine, &c., J. M. Hewit. 
—Dated 18th December, 1877. 4d. 

This consists in screwing or otherwise securing to the upper end of the 
inner sliding gas, oil, or burner tube (in combination thereof), a conically 
shaped hollow plug, which fits into the w split end of a second sur- 
rounding tube ding in the outer barrel of the pendant in such a 
manner, that upon pushing upwards the inner sliding gas, oil, or burner 
tube (from its lower or burner end), the conical plug is forced out or away 
from the split end of the second sliding tube, and the two tubes can then 

















the opr 
piston, while still working at its full speed, doing, when desired, little or 
no effective work. By connecting this valve with the bellows, so that the 
rise of the bellows to its maximum height shall fully open the valve, and 
its descent shall close the valve, such a regulation of the supply of air is 
obtained that the pump, without varying the oa of its stroke, will 
act with its full energy when the bellows is deflected and gradually 
diminish in effect as the maximum supply is arrived at. 

4821. Lupricators ror Steam Cytinvers, C. Torkington and J. Heys. 
—Dated 18th December, 1877. 6d. 

The lubricating chamber is mounted on a stem attached to the cylinder 
and carrying a gauge. Down one side of the chamber runs a port com- 
municating with the cylinder at the end and with the chamber at the top. 
Steam from the cylinder is admitted into the chamber by this port at the 
top, and condensing sinks to the bottom, causing the lubricant in the 
chamber to flout upwards in a state of oil and pass through the port into 
the cylinder. The lid of the lubricating chamber is secured by an 
excentric disc worked by a pin to draw up the cover, which is formed 
with internal inclined flanges. 
4822. Furnrrvre Castors, 7. Kendrick.—Dated 18th December, 877. 

ul 

This consists in employing two or more castors attached cach to an 
elongated bracket or arm formed in one piece with the socket through 
which the vertical pin from the foot of the article works; thus in a 
double castor consisting of two rollers there are five free bearings, one at 
the vertical pin on the foot of the article, working freely in the socket on 
the bracket piece ; one at the head of each horn at its junction with the 
bracket, the pin through this horn working freely in the bracket; aud one 
at each “pindle of the castor bowls. 

4825. Gas Tar, J. Longshaiwe.— Dated 19th December, 877. bd. 

The inlet or outlet paszages are separated by means of a descending 
division plate, and the communication between them is opened or closed by 
lowering or raising the level of a small quantity of mercury contained in 
the lower part of a ig placed immediately below the two openings. 
When the mercury falls below the bottom of the division plate the gas 
can pass freely, but bs Paarat wp the cup round, the outside of which is 
formed with pins working in a spiral groove, the mercury rises above the 
division and closes the passage. 

4827. Conpenser Spoots ok Boppins Usep In THE MANUFACTURE OF 
Yarns, J. Kay.—Dated 19th December, 1877. Gd. 

The wooden barrel is bored through from end to end, and a square bolt 
passes through the whole, both ends of the same being turned so as to form 
pins or axles, and one end having « fixed collar and the other a movable 
collar or nut screwed thereon. Each end of the barrel is provided with a 
metal cap and washer,cast in one piece), the outside of the washer having 
a square projection to receive the sheet metal head, which has a square 
hole also, so that it cannot turn round. The caps are cast with a mid- 
feather inside, which prevents them frum turning on the barre’, 

4828. ALARM APPARATUS FOR Parerk MAKING AND OTHER Macutnes, J. 
Robertson.— Dated 19th December, U8T7. Gd. 

To the spindle of the roller which guides the web to the drying cylinders 
is attached a friction brake impinging against the side of a puley, to 
which a weight is suspended by a cord. The cord after passing round the 
pulley is attached to a second cord communicating with a pin ee 
ing a knife placed between the last drying cylinder and the calendar 
rolls, and extending across the web. The pin also passes through the 
eye of a loop to which is attached a chain secured at the other end to a 

. The web being broken, the friction brake releases the pulley, and 
the weight descends, and a strain being exerted on the cord attached to 
the pin supporting the knife, the pin is drawn from its socket, and the 
knife falls on to the web, and thus cuts off the wet or broken end. At 
the same time the loop to which the bell pull is attached is released, and 
the bell strikes. 

4829. Apparatus ror Movu.prne or Saarinc Prastic Materiars, KR. 
Cosalett, jun.—Dated 19th December, 1877. 6d. 

A convex plate or former of any suitable sweep or radius is employed, 
which is caused to rock backwards and tt is over the clay or other 
plastic material to be moulded. The material is placed underneath ou a 
bed or in a mould. The convex plate is arranged with guides, racks, 
stops, or other suitable devices in order to secure uniform action. 

4830. Arraratus ror THE Manvuractrure or Iron anv Steet, S. 2 
Smyth.—Dated 19th December, 1877. 6 E 

This relates to improvements upon patents No. 3840, dated November, 
1874, and No. 1767, dated 7th May, 1877, and consists in substituting for 
the domed top of the metal receiver a hood of iron lined with refractory 
material, which is bolted or otherwise fastened to the receiver, and is 
furnished with a blow-off outlet with relief valve. 

Reapino Lamps, 4. Watt.—Dated 19th December, 1877. Gd. 

The sides, back, top, and bottom are stamped in one piece from sheet 
metal. The top is bent forwards and upwards from the back, sv as to 
prevent the direct upward motion of the products of combustion, and 
the bottom is perforated to receive the spring socket for the candle, and 
so that such socket may slide therein. n¢ front is provided with a deor 
turning on a hinge joint, and fastened by a spring catch. A hole is 
formed in the door, and opposite the hole behind the candle is placed « 
reflector. A hook is attached to the back of the lamp for suspending it 
when in use. 

4837. Comprnep Rearine anp Grats Straw Binpinc Macuines, W. Mc 
I. Cranston. —Dated 10th December, 1877.—{A communication.) Sd. 

This relates to improvements upon patent No. 2629, dated 24th July, 
1875. The machine has one main ig as driving or master wheel, on 
which, with an outside or grain wheel, it is mounted. The master wheel 
is fitted within this main frame, above which on one side at an angle is 
the vertical endless band for lifting the straws, and on the open side the 
screen or partition of the grain binder. The cutter or knife bar is caused 
to reciprocate by a detachable double hook-ended link, by its connection 
with a lever fitted on the end of a rod, which is held in position to the 
main frame, and is ed to the rear of the machine, where it has 
another lever receiving a segmental movement by the pitman, whose 

ite end is op d by the balance wheel mounted on a shaft that 
receives its rotation by bevel pinion from a corresponding wheel on the 
main bearing or master wheel. By this means the cutter or knife bar at 

the front is driven from the back, the pinion being in connection with a 

clutch which is capable of being put into and out of gear by a hand lever 

from near the driver's seat. 
. MACHINE FoR Sawinc AND Suaprine, G. W. 
20th December, 1877. (A communication.) 6d. 

A horizontal table supported on a suitable frame carries vertical dove- 
tail guides to receive slides fixed on the backs of the upper and lower 
horizontal bars of the saw frame. Bebind the saw frame is a vertical 
hollow spindle mounted in lathe centres in the table, and within which 
is a second spindle carrying the rotary cutter upon its upper end, whilst 
the lower end of a flat broad shape fits into a recess in the lower part of 
the hollow spindle. A screw thread is cut upon the lower end and serves 
to adjust the height of the cutter. The lower end of the hollow spindle 
carries a bevel pinion free to gear with onc or other of two wheels p! 
one on either side thereof and attached to the driving shaft, capuble of 
sliding longitudinally in its , 80 that the cutter may be either 
left at rest or driven in one direction or the other as desired. 

4840. Bearines AND LUBRICATING APPARATUS FOR SPINDLES OF SPINNING 
Macuinery, J. Nicholl.—Dated 20th December, 1877. td. 

This relates toimprovements upon patent No. 1182, dated 26th March, 
1877. For the neck or collar bearing of an upright spindle a bush of brass 
or other suitable metal is provided, which bush is fixed in the neck rail 
so as to project down below the bottom surface of that rail, in which 
surface no recess requires to be made. The driving warve ne? pre A has 
a cup formed at its u part, and this cup has fitted or fixed to its top 
an annular cover formed with a short tube at its eye which agree 
downwards into the cup and is of a size to nearly fit the bush. e top 
end of the bush is by preference formed with a sinall recess for oil, and is 
fitted with an annular cover. 

4844. Apparatus FoR Preventinc Fravp py Ticket CoLLecTors oR 
Receivers or Money, W. &. Lake.—Dated 20th December, 1877.—(A coin- 
munication.) 6d. 

The fares are delivered into a drawer sliding in a casing and fitted with 
a pin which as the drawer is drawn out actuates the registering apparatus. 
The drawer is covered over except at one part, where a hinged door 
actuated by a spring is caused to fly open as the draw is opened, and thus 
present an opening for the admission of the money. 

4845. Lirrine, Torrine, anp Tartine or TuRNIPs, J, and A. McDonald.— 
Dated 20th December, 1877. 

A strong central upper frame carries all the working and cutt: parts 
and is nearly straight oe the middle part, but arched up at the two 
ends. The top leaves are first cut off in front of the rooting knives and 
lifters by two light steel lifters or gatherers projecting forward between 
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the front ‘wheels from.an/ inverted U-shaped stem fixed in an. eye in the 
8 of the front guiding wheels, 


and guide the leaves towards 
curved horizontal knife 





behind the privelling 
and with light curvilinear bars*which 
he centre of the 
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) side. 
one arm, of which 
the is 
balance 
bo tats manner 
line, and the how! is fixed 
balance 
‘bt. In like manner, another pendant rod, when — 
, @ 8@Co! 
ie crank lever and incline fon low; the. box; but, case. the. 
lever whieh carries a bowl is in Pescospor 3 with aspring and intermediate 
spiral pulley. By this arrangement, when the box is being raised in the 
manner described, the bowl descends down the incline, thus assisting in 
the of the box, and when the:box shall be lowered the bow] of the 


interve lever a wr down the first-named ae and the bow) of 
the lever u y spring pressure second-mentioned 
incline may end the gravitation of the box, 


4862. Tramways, B. Bittcher.—Dated 20th December, 1877, 4d, 
The rails are.s on a series of cast iron chairs at suitable 
distances and formed with a e base plate and a deep hollow 


e chair 
rojects upwards at its outside so as to form a flange, the inside 
det which the rail is secured by a screw bolt passing th 
fiange and rail, and through the angle foot of a flat iron traverse piece. 
Opposite chairs are connected at their base by transverse screw bolts, 
4854. Apparatus ror Hoistine anp Lowerine Yarps, &c., or SHips, 
W. S. Melwille.—Dated 21st December, 1877. 6d. 

Two parrel tubs are so arranged on the mast that they will oscillate 
freely in the direction"of the yard, always keeping square or flat to the 
mast, being attached by truss bows to a mdicular bail or stud con- 
necting the truss bows, on or in which stud or bail the yard swivels or 
pe By this means the chafe on the mast is minimised, the tub work- 
ng evenly, and the yard bracing sharp up with ease without straining 
the tie or halyards. 

4856. Srir-actino Neepie ror Kwrrtinc Macuines, £. Durand.— 
Dated 2ist December, 1877. 6d. 

The main body of the necdle is made with an o7 hooked end, but 
with a longitudinal groove or chase along the face, and sunk therein is 
fitted a sliding rod | aoe 9 the front end, so that when it is slid for- 
ward its point com! _— the hook of the main body closes the eye, 
and when it is slid backwards it leaves the eye open at the side. The 
sliding motion may be imparted either to the red whilst the main body 
is stationary, or to the main body while the rod is s ry, or to both 
alternately, so that the needle may be made double-acting. Near the 
pointed end of the sliding rod is ormed a longitudinal chase, sunk in 
the face of the rod to permit the insertion a pin for taking off a 
mesh. 

4857. Rerriceratine Liquips, W. Young and A. Neilson.—Dated 21st 
December, 1877. 8d. 

This consists in making the paraftine or other oil drum or 
cylinder, or its equivalent, a part of the refrigerating machine and in 
dispensing with the use of the current of brine; thus when the cooling 
is effec! ba ee evaporation of volatile liquids, the ether or other 
volatile liq is placed inside the ving drum or cylinder, from 
which the vapours are p d ani the ad d ether returned by 
pipes which pase through the trunnions of the drum or cylinder, or 
Lo cooled inside 


revol 





the coil is the drum or cylinder the ether or other 
volatile liquid is placed in a sv jacket or vessel outside the 
cylinder or drum, 
4858. Fancy Woopwoxx Boxrs, &0,, 4. Brown —Dated 21st December, 


1877. 6d. 
This consists of a fixed dial with numbers and a revolving — 
whereby different games may be played, the whole being fixed to the 
sides of a box for containing thread or other apticles. 


4862. Parer Currixc Macuinery, W. @rosland.—Dated 2Qlst December, 
1877. 6d. 
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‘| the outer surface, and Peytire pte back of an inferior quality. 
4872. Wasnina anp Wrisorse Macuines, H. L. Wilson and. J. Clegg.— | W: 


As soon as the handle is released, a 
aaty to engage with the catch plate when the 
4876. Preventine DRavouts 1x Raitway,Careiaces, Suips, &c., H. B- 
OL. December, 1877. 6d: 
Draughts are prevented by means of screens or wind guards applied to 


windows and ven or res. The wind is, by, 
ference, co: on louvre principle, so that it can be a; plied on 
<r endebdad tater poijots wad noqyated ; oe: tiet suand tay bo hinges 
or uw ion when req 3 or ma to 
a duplex lever, so ‘ush-thed rind quant feed to poring oot ;aind 
be applied te either side of the window or door. 


487'7. Taxino Brsocotar or Space Prorocrarns, C. H. Lehmann.— 
The object glass is eseeniStin, Biemnate and of 2hin. 

) more r, a space of 2 the 
average distance. between the pu of the eyes is covered by — 
teenagenanh tabete upp. Soe, oseck , and on sides of this untrans- 
Lye space ample space is left to admit sufficient light te produce the 


4879. Garment To BE Usep as an Overs, A, Lyons.—Dated 24th 
December, 1877. 6d, 
The jacket, trousers, and hood form a single garment, so that no braces 
or belt are required to attach the trousers, the whole ie rd being 
simply put on and fastened with buttons or other suitable nings. 


4881. Sream Generators, &c., E. 7. Hughes.—Dated 24th December, 1877.— 
(A ES els ee 6d. 
The boiler is vertical, the base rining the ash pit, above which is the 
fire-grate and the fire-bux increasing in diameter from the grate upward, 
and above which are suitable openings to examine the fire. Above this 
open. the shell is contracted for a short dist: , and then conti 
upw: in a cylinder closed at the top and fitted with an opening for 
the outlet of the products of combustion. Centrally within the shell is 
acylinder extending down to the level of the fire, and closed by a.cover 
at the top. The cylinder serves asa reservoir to the fuel and forms a 
stove. Around the fire-box is a coil of tubing continued up 
through the s between the two cylind and tituting the water 
8 io the boiler, which communicates with a steam chamber outside 
e boiler, 


4882. Recisterise Speep, &ec., or Ramway TRalNs AND. OTHER 
neoeee L. R. Dawies.—Dated 24th December, 1877.—(A communica- 
tion. > 

This consists in a method by means of which a strip of paper, parch- 
ment or other suitable material is moved forward at a uniter rate by 
clockwork, and a pencil or pencils at the end of a lever is moved back- 
wards and forwards across the strip of paper or other material by con- 
nection with an axle of the railway carriage, or machine of which it is 
desired to register the speed and stoppages by a diagram. 


4884. Burners ror Lamps, &., W. A. Pope.—Dated 24th December, 1877. 
—({A communication.) 6d. 

material which is employed for the wick is non-combustible and 
porous and made by co ig plaster of Paris, asbestos, sugar, or 
similar saccharine material and mineral wool, and moistening the same 
and moulding the material into the proper form, An ordinary wick of 
cotton conducts the oil up to the base of the mineral wick, and a packing 
of asbestos or mineral wool may intervene between the cotton and mineral 
wicks. The lamp or heater is provided with a metal wick tube, and also 
a case outside the wick tube. By. raising or lowe: the case relatively 
to the mineral wick, or the reverse, more or less of the mineral wick will 
be exposed, and the flame-inereased or lessened. 


4885. Transmitting, Recmvinds AND Pristina TELEGRAPHIC MESSAGES, 
F. J. Bolton.—Dated 24th December, 1877. 6d. 

Perforations are caused to be made on the slip in lieu of coloured marks, 
or such marks are ted perforations by physical, or 
mechanical means; or a conducting slip is employed on which insulating 
paces bri peonyont by the agency of the electric current,.or. vice, versa. 

¢@ marks or punctures are arranged in groups, which groups, as well as 
the individual marks or punctures, shall be approximately at healer and 

distances from each other; this is effected means of any 

















The crosshead an is required ‘or 
ing 4nd withatownt paper means of a shaft b e 
table, and having at each ex a crank by a rod to a stud 

the crosshead, this shaft by a lever to 

down crosshead and presser on to the centre of the cranks, 

to put on the requisite when the cut is being , and to 
release the same immediately the knife commences to rise again, 

4863. Arraratus ror Coo.inc, Dryine, &., ATMOSPHERIC AIR FOR 

Rerriceratine Purposes, J. Sturgeon.—Dated 21st December, 1877. 


6d. 
Both the compressing and expanding cylinders are made of greater 
length than the stroke of the engine, and instead of one piston, 
two pistons are used |fixed on the same nm thus dividing the 
cylinder into three , Viz., top, bottom, and centre. The compressing 
cylinder is surrounded by a water jacket, through which a constant cir- 
culation of water is tained, the water first admitted into the 
interior of the compressing cylinder between the two pistons, and passing 
out into the water jacket or elsewhere. The expanding cyiinder is 
sw with water in a similar manner, but instead of: the water 
jacket the expanding cylinder is covered with a non-conducting lagging, 
and in order to prevent the water between the two pistons from 
frozen, its temperature may be regulated and ra above freezing poin' 
by mi with the water a sufficient quantity of the water heated by the 
com! g cylinder ; or glycerine or chloride of caleium dissolved in 
the water may be used. 

. Movipinc snp Compressinc GRANULAR Suaar, J. Neale.—Doted 

Qist December, 1877.—(A communication. : 

A series of moulds are fitted with pistons attached to a common head, 
which, as the sugar is carried for upon a travelling table, and comes 
beneath the head, is actuated by cams so as to first descend the moulds 
upon the sugar and divide it into su‘table cubes, the piston then descend- 
ing and compressing the same. Other cams raise the head, and 
finished cubes are carried forward. 


4865. Gas Biow-rrre Macutnes, A. Silbermann.—Dated 21st. December, 
1877. 64. 


A cylindrical case is formed with an outlet atthe lower part, terminat- 
ing in a nozzle, where the mixture of gas and air may be burned. Within 
the case is placed an excentric shaft fitted with six arms of ‘tin plate and 
wire gauze. On each side of the case is a chamber, into which gas is 
admitted through pipes, and which has a slide with two V-shaped open- 
ings to late the quantity of air admitted. Motion is imparted to the 
shaft, as the and air enter the case they are thoroughly mixed 
by the arms and leave by the nozzle. 

4866. Cranes, G. Low.—Dated 21st December, 1877. 10d. 

The crane is fitted with a jib movable about a horizontal axis, so that 
it can travel through the vertical from one side to the other of the standard 
or rt. This motion is given to the jib by connecting it with an 
hy ic press, to the cylinder cf which water under pressure is ad- 
mitted bya valve. The valve is automatically controlled, so that the 
valve having been be es by hand to admit water to the press, and 
the jib with the load, as the jib passes the vertical the supply passage is 
closed, and the exhaust opened, so as to allow the jib to descend on the 
other side ; and when the jib has reached the point to which the tus 
has been previously set, the exhaust is in turn closed, and the water 
being imprisoned in the cylinder of the press, the jib is brought to rest. 
4867. yee ge For Digoine on CuLrivatine THE Sou, S, C. Davidson. 


— 2 1877. 6d. 

A horizontal knife, with teeth on its upper surface, is carried at one 
end of a shaft, to which, at or near the same end, is fitted eye of wheels 
for regulating the be oe of the eut. The opposite end of shaft has a 
handle to draw the implement along, either by hand or by horses, and 
the knife being brought into con slices off the upper 
surface, which then comes in contact with the teeth and is broken up. 
4868. Carpinc ENGINes USED IN THE Manuracture oF Feit, J. Ash- 

worth and C. Pa, -—Dated 22nd December, 1877. 6d. 

Two feeders are fitted to the carding engine, whereby an inner layer 
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THe Nico.amrr Dockx.—The; following translation of an 
extract from the Wicolaieffsky Vestnik—Nicolaief Messenger—of 
the 18th J uly, 1878, possesses some interest. as showing the opinions 
entertained by Russians concerning the dock recently illustrated 
in our :—“* We hear that our depositing dock will shortly 
lift the Popoffka—Vice-Admiral Popoff. The lifting of this 
heavy round vessel will be the last trial of the dock, after which 
its builder, Mr. Standfield, will receive final payment. Clark 
and Standfield’s dock, of which we have already given a detailed 
description in this journal, has done us great. service since the 
opening of the a ye in March last, in cleaning and repair- 
ing an inting the bottoms of our vessels. The following is 
the list of vessels. which have been lifted this year :—March 22nd 
(3rd April), the steamer Lazareff (2700 tons). During April, 
steamers Odessa (3300 tons), Pinderacklia, Tourok, Taman, and 
the Bombora. In May, steamers Constantine, Pinderacklia 
(second time); the schooners Bombora (also the second time), 
Outka, Redout-Kaleh; the steamers Vladimir and Elborous. In 
June, the Kasbeck, LEreclick, Korshoun, and the Russia 
(2400 tons; this vessel comes the Turkish steamer Mersina, 
now the Pinderacklia). ‘o show the small quantity of coal 
expended by the dock we may remark that during the month of 


June, for raising and lowering the Kasbeck, Ereclick, Korshoun, 
and ussia, only 650 poods (about 10 tons) of coal were con- 
sumed.” 


Drarace or Torquay.—The great complaint made against 
towns situated on the sea coast is the frequent occurrence of 
typhoid fever. This is due, in a great measure, to the difficulty 
met with in disposing of the sewage. The levels, asa rule, are 
very low, and close to the shore; and in order to prevent the 
unsightly appearance of a sewer emptying on the beach, the 
drains are carried out under the sea. e consequence of this is, 
that ata certain state of the tide the flow of sewage is entirely 

pped, and the contents of the lowest portion of the sewer 
forming one compact body of fluid, act like a-pi in @ pump, 
and, with the movements of the rising tide, drive the sewer gas 
out at the higher ends of the drainage system; hence, typhoid 
and scarlatina in the houses. Torquay determined a few years 
ago to do away with any suspicion of these evils, and at the same 
time to deposit the sewage at such a point as to enable the strong 
current of the Channel to carry it away without the risk of its 
polluting the beautiful waters of Torbay. This has been at last 
effected at a outlay of money and be, ao skill, and 
now, by a series of tunnels under the various hills on which Tor- 
quey is built, the new main drain collects all the as the 
lescend towards the sea, and carries the sewage into the Channel, 
two miles from the town, at the extreme eastern point of Torbay, 
at such a height above sea level, that the tide does not interfere 
with the flow of its contents. There are very few 
seaside to’ if any, which can — to so effective a system of 
finally disposing of its sewage as Torquay now possesses. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ised. the iron and coal market. alike in 
terday and in Birmingham to-da; 


u with quarter: 
: they remain. based 
upon the £8 10s. for bars, and £9 2s. 6d. for Earl Dudley's make. 
i at £6, At this figure, and-even) 
were never.lowerin price tham now, 
quantities, Pig iron. makers are. 
geaseally empl they have in some eases. orders, on 
eir books thas one..or two months to execute, 
fresh. contracts, however, that were, placed. yesterday, and ;to- 
day. were small. Buyers are making offers-.for extended 
forward delivery, but, as.a rule, makers) are declining to, bind 
themselves in this way, being uncertain how the market may by 
and bye turnout. Littlethat was fresh appeared.te be known 
about the syndicate, and it must be reported that’ that little did 
not go. towards confirming the statement of the negotiating broker, 
Messrs. and Co., west of Dudley, have: relightedone 
of their furnaces, with the object, it is believed, of being able to 
execute an extensive contract recently secured in their ironfound- 
ing department for heavy pipes. The same feature as. to prices 
noticeable with respect to finished iron was to-day equally apparent 
as to Prices tended downwards alike.as:to native products, 
and most of those imported from surrounding: districts. ents 
of Cleveland firms attempted to get better prices. but, failed. 
Rates varied from £5 5s. for. very superior native. pigs, down to 
below £2-for common cinder sorts. £4 for-hot, blast. all-mine.and 
£5 for cold blast remain officially the quotations for. Shr ire 
pigs, but the instances are increasing in which £3 15s. and £4 15s. 
per ton is accepted without demur. Indeed, buyers.are. receiving 
written intimations from such makers that they are willing to sell 
at these latter figures. pps pt are somewhat, improving ia 
request. This week the machinery is. being started, ready for 
roductive operations oars next week, at the works in. Wolve:- 
ae ol of Messrs. E. P. and W. Baldwin, which haye.bees 
shut down since March of last year owing to want.of. orders. 
During the last. four months the works have been partly 
renovated and improved at considerable expense. Prices of 
tin-plates are still wretched and show no signs of strengthening. 
There are galvanisers of sheets in Wolverhampton. who. report 
that orders. during the past two or three weeks have declined 
considerably. Australia seems. chiefly to blame for, this, since 
customers out there are now countermanding orders. In one.case 
a firm has in consequence reduced the night-turn hands -by. no 
fewer than fifty. The countermanding of the orders.is attributed 
to the colonists. having bought in advance of their requirements 
previous to the quarterly. meetings, as they. feared that. prices 
might, at that. date, be declared up. 

The coal trade displays little movement. Consumers. are 
receiving offers, in some cases from leading colliery owners, in- 
creasingly favourable as. to price. Colliery. owners place little 
faith upon. a report which has this week been circulated, that the 
colliers..of South Staffordshire and East Worcestershire are 
intending to demand from, the employers an increase in the 

eneral seale of wages. Nowhere, I am assured, do the masters 
— of any such movement. If there should be such a project 
on foot, it doubtless emanates from the union agents, who must 
now and again do something to maintain their, position. with the 
men, Any. formal step in the direction indicated could only 
result in.complete failure at such a time. as.this, when masters ate 
freely losing money. 

The metal rolling trade of Birmingham and the vicinityis by no 
means so good as. it should be. Ironfounders ,and engineers who 
are in.alarge way,of.business are not. occupied nearly full time. 
Those.in.a small way are, however, as a rule, pretty fully engaged. 
Steam, pumps and hydraulic work afford good employment. A 
principal steam. gauge i in the Sistrict is making some 
extensive additions to its wor : 

In certain cases in. South. Staffordshire there. is a fairly goo.1. 
trade. doing in iron, tubes, for, water, gas, and; steam. purposes. 
The i is not, however, pk distributed. Ireland, 
London, ire, and Yorkshire are sending orders into. the 
district with, tolerable freedom... Prices; are. kept. very, low. by, 
native competition. . Local firms report. that, American compe- 
tition is particularly severe in the metropolis, 

In Wolverhampton the: ja ing and tin-plate indngtry is 
quiet, as the present period is just “‘ between the seasons.” Pros- 

ts for the winter trade. are considered to be encouraging if 
iness. should go on improving, for ironmongers, bought only 
sparingly season. 

Cyprus. continues to attract the attention of merchants and 
manufacturers. In addition to the Wolverhampton merchant 
firm indicated last week, who will be represented direct, one or 
two other merchants. and also a prominent edge toolmanufacturer, 
all established in Wolverhampton, are arranging for representation 
through London agencies. No great expectations are, however, 
entertained by any of the firms of the value of the business that 
will be done. I hear-of-a-leading maker of corrugated galvanised 
sheets who has declined to send goods upon the solicitation of 
London exporting merchants, as he is not. prepared to run the 
risk of the goods not meeting witha sale. A conference between 
representative masters and men in the wrought nail trade was 
held in Birmingham on Tuesday. The men refused. to agree to 
any settlement excepting on the basis of the 1875 list with 10 per 
cent. discount: This.the employers declined to concede, but after 
the workmen had withdrawn the masters drew up a list in which 
they offer an advance of from 10 to 20. per cent. on the last list 


by which the men were ned. The men.are holding meetings to 
consider the list offered, but.it is. believed it will be rejected. The 


report of the Patent Shaft and Axletree Compen , Limited, for 
the year.ended 30th of June, shows a net. profit of £17,321. The 
directors propose a dividend of 5 per cent, per annum for. the 
half year, partly taken from last year’s balance and the reserve 
f 


The Midland Railway Carriage and Wagon Co, held its annual 
meeting in Birmingham on Tuesday. -A dividend at, the rate of 
10. per,cent. per annum was declared, ‘ 

he iron trade. of North Staffordshire exhibits little alteration 
calling for note.” The pig iron trade is not.improving. The five 
new.furnaces which are being erected for Earl Granville are. fast 
approaching completion. 








NOTES FROM LANCASHIRE. 
(From our own. Correspondent.) 

So far as any actual business doing for immediate requirements 
is concerned, the iron trade of this district continues very dull, 
and there was only a flat market at Manchester on Tuesday, 
although the attendance on ’Change was tolerably good. The 
necessities of consumers for present consumption continues ofa 
very limited character, but the belief is maintained that better 
times are at hand, although the improvement may only be 
gradual, and, as I have noticed in previous reports, there is afair 





inquiry for forward delivery. Buyers, apparently, have come to 
the conclusion that now is the proper time to buy if extended 
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restricted pro- 
ed, are tolerably well 
which they have 
probable wriditional ee 

any additi 
t. Some fair sales for forward delivery of 
i — — i ee at ¢ current 
rates, wi better prices having i in some 
cases, but for anything like i a oe ed 
nothing 3 average qui prices for very into 
istrict may be given about as under: Middlesbrough 

No. 3 f , 47s. 3d. to 47s. 9d. per ton net with No. 4 
f and hag ee gt py age incolnshire 
No. 3 foundry, ; and No. 4 forge, 47s. 6d. per ton, less 24 per 
cent. There is still no substantial improvement to report in the 
condition of the finished iron trade of this district ; are 
= but makers as a rule, complain that they do 
not in much new i and y the works are 
only kept going from hand-to-mouth, chiefly on merchant orders. 
For delivery into the Manchester district quotations remain at 
poet Boek ne: Reelepe Per tee oth Ae 
£6 2s. 6d. for ire and Middlesbrough bars. Some of the 
makers of special classes of machinery are busier, as there is 
of work now bei — but generally 
—~ are still but moderately emp! joyed. 
le continues in a very dep d n, with 
most of the pits still not working more than half time. Screened 
coal of all descriptions is in very limited demand, and prices are 
so irregular that it is almost impossible to say what rates colliery 
ap epee are really taking to secure orders, — this, that 
in the majority of cases they are very considerably below the 
nominal list rates which are sent out in the colliery circulars. 
Engine classes of fuel are tolerably steady in price, but this is 
more in uence of the small quantity of round coal now 
being screen to any briskness of demand. So far as 
prices can be ascertained they may be given about as under :— 
Good Wigan Arley, 9s.; common do., 7s. to 8s.; Pemberton four- 
feet, 6s. 9d. to 7s. 6d.; common coal, 5s. to 6s.; burgy, 4s. to 
4s. 6d.; ordi slack, 3s. to 3s. 6d.; best slack, 4s. per ton at 
the pit-mouth. The shipping trade is still extremely dull, with 
a very keen competition for orders. 

There is no improvement to note in the demand for pig iron in 
the Cumberland and North Lancashire district, but makers com- 
plain that while they are able tosell pig iron for forward delivery 
at existing prices, they cannot secure orders for immediate delivery 
to any great extent. The furnaces continue fairly employed, but 
more than one-third of them are out of blast, while of those that 
are working three-fourths are still producing Bessemer iron, and 
the remainder are making forge iron. Itis “warmer that within a 
few days some of the furnaces now idle will be put in blast. The 
steel trade is busily employed, all the mills being larly at 
work, and orders have been secured well in advance. It is appre- 
hended, however, that after the close of the shipping season, and 
during the winter months, trade will be less brisk than at present. 
Prices are quotably unaltered, but it is reported that sales of 
No. 1 Bessemer iron have been made at 54s. a ton, being 6s. below 
the nominal quotation. Ironshipbuilders and finished ironworkers 
are in a quiet position as regards orders, as also are engineers and 
pach a The iron trade is good, and consumers are buying 
pe ogy coal the trade is very limited, and there is a 
dull outlook. Operations have been commenced for the reopen- 
ing of the Bullgill Colli in Cumberland, which has 
closed for two years. i 
seam, a good quali 
renders it very un 
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construction of a new wet dock at long required by 
shippers, are receiving the attention of Sir John Ha w, the 


engineer. At Barrow the em ent enclosing the site of the 
Cavendish Dock—200 acres in area—has been constructed after 
a work of seven months. The embankment is 1500 yards long, 
with an average height of 18ft. above the level of the sands. 
The cubic contents of this mass of earth is 140,000 yards; 
800 tons of stiff clay have been placed on the slopes, and the 
whole has been covered with 24, tons of sandstone, 12in. in 
depth, which is used as pitching to — the slopes from the 
wash of the tide. This dock, which adjoins the new Ramsden 
Dock, will be one of the largest in England when 


loted 


Main about 1000 men and boys are out of employment, with 
little prospect of an immediate settlement. 

Four Sheffield houses, engaged in the staple trades of the town, 
have already made arrangements to be represented at Cyprus. 
An agent is already on his way there on behalf of these firms. 

An in! ing item of the week is the issue of the report of 
on pats 3 = yom nn ——- ree : — 

near e company is largely engaged in the 
seal and iron trade, and their pater <i are usually accepted as 
~— agg 3g re the ye of business cays Par 4 Magers 

uses. For the year they report a t o! , whi 

admits of a 10 per cent. dividend. Sin 
extreme depression of trade which has prevailed throughout the 
whole of the year, believe that the dividend will be satisfactory 
to the shareholders. I know many shareholders in other steel and 
iron concerns who would be thankful to have half of it. 

Nineteen artisans have been selected to proceed to Paris to 
examine and report upon foreign exhibits of articles with which 
ar | are technically acquainted. I hear that the men connected 
with the edge tool trade have declined to name a representative, 
as they are said to be fearful, lest by sending a representative to 
Paris, they might possibly injure their trade. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tuesday the Cleveland iron market was not very numerously 
attended, that being accounted for by the attraction of the moors. 
A very good tone, however, prevailed, and business showed every 
symptom of revival, Makers are now much more determined 
not to sell, except for immediate delivery at the present rates, 
and are confident that the future is certain to bring better prices. 
So far as can be ascertained, stocks are continuing to decrease, 
and that of course is influencing the market materially. Ship- 
ments also are good, and a great deal of iron is being sent to the 
Continent. Germany, France, and Belgium appear to be the 
chief customers of the district on the Continent, and Scotland 
coastwise. Altogether the prospects of the pig iron trade 
are improving. Prices now are No. 1, 42s. 6d.; No. 2, 41s.; 
No. 3, 39s. 6d.; No. 4 forge, 38s. 6d.; and No. 4 foundry, 38s. 6d. 
Nothing new can be said of the finished iron trade. Beyond the 
plate mills there is but little doing. The exports during the 
month were 16,160 tons, which is 1155 tons more than in June last, 
and 3866 tons in excess of exports in July, 1877. The principal 
items were as follows: 3345 tons of rails to Italy, 1907 tons of 
rails and fish plates to Australia, 392 tons of bars, plates, and 
pipes to Norway, 332 tons of angles, plates, bolts, &c., to Denmark, 
127 tons of bars, pipes, bolts, &c., to Holland. There does not 
appear to be any move being made in the direction of additions 
to works at present. The effort now is to keep the mills and 
forges going as regularly as possible, and it is by no means an 
easy task. Hopes of good things from Cyprus have not yet died 
out. Prices remain wholly unchanged, with the exception of 
plates, which are quoted by some manufacturers half a crown more 
than the late rates. 

Steel rails continue in brisk demand. Messrs. Bolckow, 
Vaughan, and Co. are proceeding to the erection of an additional 
mill at their works at Eston, which will bring up their manufac- 
turing capacity to 1500 tons per week. The work of demolition 
of the rail mill at their Middlesbrough works is being pr 1 


The directors, considering the | coal f 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE fact that steamers left Cardiff last week in ballast for 
foreign destinations, rather than accept the low freights offered, 
may be taken as epson ot the peculiar state of trade at the 
present juncture. Coalowners and shippers are beginning to feel 
a slight reaction setting in after the enormous quantity of coal 
sent to the Mediterranean, and but for the West and 
French traffic, the latter of which is now assuming im 
I should have to chronicle a falling off in the ex The total 

rom all Wales last week came up to 118,148 tons, of which 
the French quota was upwards of 30,000 tons, and the 
ranean nearly 40,000. does not bear out the fear of sh’ pers, 
nor show the depression which is currently cpp but it is 


very well un there are few orders of any size in 
hand, that buyers are back, and to large accu- 
mulated stocks ; and that, when business is effected, it is done at 
@ very smail margin of profit in the best cases, and at a positive 
loss in others, 

In a visit to Newport this week I found a hopeful state of 


things provalng with regard to projected railway movements 
and but the existing state of trade gen especiall 
ay Ip: te. Weee ale canteen Dat eosaen 
important tin- works in the district at a standstill. i shall 


expect a small start at Cyfarthfa in another week or two, and 
though there is no demand for iron rails, arthfa can turn out 
an excellent merchant bar, which I fancy find acceptance in 
the market. That the iron trade is looking up I have the clearest 
evidence. At Cardiff this week a large buyer of merchant bars, 
referring to one of the leading ironworks, — “Tt is very diffi- 
cult to get served. We complained lately of not getting our 
orders attended to, and were informed that their hands were full, 
and that the demand was such that they had no alternative but 
to owe ines 6 ery or in sey al goa in aeoeneien with Ls 
expected s! yfarthfa, forms most i news 
have had of late to forward. sa nt 

Messrs. Townsend, at Briton Ferry, continue active, and were 
shipping freely last week for Somersetshire. The Llynvi Com- 
pany and Dowlais have been sending bars to India, sixty tons 
of copper nails have been sent to the same destination by Mr. 
Handcock. Amongst the exports of last week must be included 
a large cargo of rails for Trinidad, sent from New Mon. 
An order for 500 tons of rails for Prince Edward’s Island has 
been placed. Leghorn and Carthagena are obtaining good sup- 
_ of bars, but sheet iron is in poor requirement, and there has 

na ae falling away in our trade in this respect with 
Holland. Landore, I understand, is now in a more hopeful con- 
dition, and incre: riskness may be anticipated im a very 
short time. There is also a promise of this at Tredegar. 

I hear that the management at Treforest Iron and Steel Works 
is tochange. If so, the company will lose the services of an able 
man. I donot know who will replace him. 

Swansea seems fated to be in a state of unrest, and if it is not a 
harbour or town question, it is the tramway. The Oystermouth 
tramway is now the chief question of the day. This it appears 
was sold some years ago to Mr. Dickson, and a certain sum 
deposited, but as the whole amount was not paid, the railway 
was disposed of toa company. Mr. Dickson has now put in his 
claim, and no time havi m stated, so I am informed, has 





with, and the plans for the new steel plant are being perfected. 

The funeral of Mr. Thomas Whitwell—to whose death, the 
result of an accident at his own works, I alluded last week—was 
one of the largest ever seen in the north. The procession of 
representative men alone consisted of about 1400 persons. There 
were also large numbers of working menand members of the Young 
Men’s Christian Association. Every place of business in Stockton 
was closed, and the great bulk of the inhabitants were assembled 
on the line of procession. The interment took place in the burial 
ground of the Friends’ meeting house, and according to their 
simple rites. Just before the accident occurred Mr. Whitwell 
was making preparations to proceed to Paris, where his patent 
blast furnace stove is being exhibited. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Ow1ne to the advance in the rate of discount and the backward 
condition of the shipping trade the iron market has been very 
dull during the past week, and prices of both warrants and 
makers’ iron exhibit a slight decrease. Pig iron continues to be 
sent into store in large quantities, and Messrs. Connal and Co.’s 
store in Glasgow now contains upwards of 188,000 tons. Though 
rather better than those of the pees week, the shipments 
are low, but the imports from Middlesbrouvh are still on the 
om ere is no change in the number of furnaces in 

last. 

A fair business was done in the warrant market on Friday at 
49s. lid. to 50s. cash. On Monday the market was dull, with 
busi in the morning at 49s. 6d. cash, and in the afternoon at 





Tn the half-yearly report of the Furness Railway Company, which 
recommends a dividend of 7 per cent. as against 8 per cent. in 
the corresponding period of last year, the engineer states that 
the basin of the en Dock will be ready for opening in a 
few days, and that he anticipates the Ramsden Dock and tidal 
basins will be ready for opening at the commencement of next 
season’s timber trade. It is expected the Cleator and Working- 
ton Railway will be opened for mineral traffic on the Ist of 
January next year. ments are in progress for com- 
mencing the construction of three new furnaces at Distington in 
Cumberland. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue first decided effect of the peace negotiated at Berlin has 
been felt by the houses doing a Russian business. All the firms 
chiefly engaged in the Russian trade have received good orders, 
which they have generally been able to execute from stock. 
Steel, files, tools, and other goods are now in course of manufac- 
ture and delivery for that empire on a scale which promises well 
for the winter. The war has evidently exhausted the resources 
of Russian establishments, as several orders received here are 
from quarters where they are not usually required. For general 
hardware the Russian demand is much larger than was iy 
and will keep several establishments busily employed for the 
autumn mon’ at least. German customers are also ordering 
more freely, and there is a better call from the Continent generally. 
The colonial trade is also reported to be brisker, but I cannot 
hear of any decided change for the better in the American market. 
Cutlery manufacturers across the water appear to be in a very 
bad way, as they are compelled to reduce stocks by means of the 
auctioneer. Forced sales seldom realise their value for high-class 
goods, although secondary sorts sometimes make more than they are 
worth. A statement was recently made, ostensibly in the interest 
of American manufacturers, that certain English firms had been 
sending stocks of hardware to be worked off at any price across 
the water. I cannot hear anything which would give the 
slightest confirmation to this story. A few leading houses report 
an improvement in the home trade; but there is no general 
change for the better, and in the cotton districts the depression 
is so serious that trade is almost at a stand so far as their markets 


are concerned. 

The disputes in the South Yorkshire may 6 district still con- 
tinue. At woe A a dozen pits the men are eit 
under notice to leave their employment. At Church Lane and 
Highland Collieries the men have been out for more than twelve 
moaths, and the pits are worked by new hands. At Manver’s 


er out of work or | da 





49s. 74d. cash, and 49s. 94d. to 49s. 10d. one month. esday 
the market was flat, with business at 49s. 8d. and 49s. 84d. one 
month, and 49s. 6d. cash. Yesterday’s market steady at 49s, 7d. 
and 49s. 6d. cash, and 49s. 84d. one month ; afternoon prices from 
49s. 54d. cash to 49s. 74d one month. Market quiet. To-day— 
bi re PB ne at 49s. 6d. early dates, and 49s. 5d. prompt 
cas! 


The demand for makers’ iron is quiet, and the following quota- 
tions show that a number of the brands are again reduced to the 
extent of 6d. per ton :—G.m.b., f.0.b. at Glasgow, per ton, No. 
1, 49s. 6d.; No. 3, 48s. 6d.; Gartsherrie, No. 1, 57s.; No. 3, 53s.; 
Coltness, No. 1, 60s.; No. 3, 54s.; Summerlee, No. 1, 54s. 6d.; 
No. 3, 50s.; Langloan, No. 1, 57s.; No. 3, 51s. 6d.; Carnbroe, 
No. 1, 50s. 6d.; No. 3, 49s. 6d.; Monkland, No. 1, 50s. 6d.; 
No. 3, 49s.; Clyde, No. 1, 54s.; No. 3, 49s. 6d.; Govan, ai 
Broomielaw, No. 1, 49s. 6d.; No. 3, 49s.; Calder, at Port- 
Dundas, No. 1, 56s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, 
No. 1, 55s. 6d.; No. 3, 51s.; Eglinton, No. 1, 50s. 6d.; No. 3, 
49s. 6d.; Dalmellington, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Carron, 
at Grangemouth, No. 1, 65s.; ditto, specially selected, 70s.; 
No. 3, 64s.; Shotts, at Leith, No. 1, 58s.; No. 3, 55s.; Kinneil, 
at Bo’ness, No. 3, 50s ‘ 

The ironworkers in connection with the Clyde Shipbuilding 
trade have now, after several conferences with the employers, 
been asked to accept either an increase of hours from fifty-one to 
fifty-four, or a reduction of 10 per cent. in their wages. With 
regard to the first alternative the men entertain equally strong 
feelings with these in the locomotive trade, and they are at the 
same time of opinion that the reduction demanded is too high. 
But, from the spirit in which the n 
ducted hitherto, there is considerable hope that the dispute will 
be settled in an amicable manner. Notices have been posted up 
in the shipbuilding yards at Dundee, that the wages of all work- 
men will be sakonae 10 per cent. on and after the 23rd current. 
The Dundee plumbers are on strike opposing a reduction of 1d. 
per hour. 

There is no improvement in the foreign demand for manufac- 
tured articles. In the coal trade, as — the western district, 
the only feature worth notice is that sellers are adhering firm] 
to late prices. So severely is the dull trade being felt by the coal- 
masters that some of them are again face to face with the unplea- 
sant necessity of still further reducing the wages of the miners. 
A few da a large number of colliers at Airdrie and the 
neighbo struck work, owing to the disposition of a majority 
of the coalmasters to reduce the wages of the men another 6d. a 

y. The men declare that the wages are already too low, and 
that they will not return to the pits at a reduction. The Town 
uncil of Dundee have conferred the freedom of that burgh 


otiations have been con- 


upon Mr. Bouch, C.E., the engineer of the Tay Bridge. 





Pp of the line after certain legal actions. The 
company now claim running powers, and it is difficult to see 
in what way the case will terminate. 

An explosion, ensuing after blasting in Mr. Joseph’s pit, 
Dunraven, Rhondda Valley, occurred on Monday, and three 
men are reported as severely injured. 

The Briton Ferry ironworkers have had a rumour circulating 

amongst them the last few days which I hope will be substan- 
tiated. It is to the effect that the whole or greater part of the 
last reduction will be discontinued. 
_ In the Swansea district there has been some indication of 
improvement in the tin-plate trade, showing that in this respect 
Swansea continues better placed than the majority of works. 
Last week two mills were started in connection with the Duffryn 
works, Morriston. The engines are by the Neath Abbey Com- 
pany, and are powerful condensing beam engines ; diameter of 
cylinder, 37in. and 40in. respectively ; stroke, 5ft.; and I hear 
that they are of sufficient power to drive nine mills. 








For stopping holes in castings, or for covering scars, a 
useful cement may, it is said, be made of equal parts of 
gum arabic, plaster of Paris and iron fili and if a little 

ely pulverised white glass be added to the mixture, it will 
make it still harder. is mixture forms a very hard cement 
that will resist the action of fire and water. It should be kept 
in its dry state and mixed with a little water when wanted for use. 

Tue number of miles of railroad opened in the United States 
during the year 1877 was 2177, against 2657 in 1876, 1758 for 1875, 
and 2405 miles for 1874. The largest number of miles built has 
been in New York and Pennsylvania, and in narrow-gauge lines 
in Ohio, lowa, and Texas. The gross earnings of all the roads 
whose operations have been reported have equalled £94,600,000, 
against £99, 451,600 for 1876, and £100,613,101 for 1875. 


Sourn Krenstneton Musgum.—Visitors during the week ending 
Aug. 10th, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 18,828; mercantile marine, building 
materials, of other collections, 7199. On Wednesda , Thurs- 
day, and Friday, admission 6d., from 10 a.m. to 6 yr useum, 
2003 ; mercantile marine, building materials, anc other collec- 
tions, 181. Total, 28,213. Average of corresponding week in 
former years, 24,275. Total from the opening of the Museum, 
17,421,321. 
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TARGETS 


Fic. I 


AND STEEL PROJECTILES. 


FIC. 2 





In the account of the programme of experiments | similar to that which had failed to penetrate the steel- 
carried out at Shoeburyness on July 24th we notice the fronted plate, penetrated the same structure when the 
fact that one of Whitworth’s shot and one of Cammell’s | wrought iron plate was added on the front. The only 
had been fired against 12in. iron plates in course of the | explanation that suggests itself is that the projectile 
competitive trial still in progress. Without being able | which might break outwards on being suddenly checked 
to give a detailed account of what has taken place, | by impact on hard steel, is able to cleave its way through 
we may instance certain results of peculiar interest | the iron front plate, which then holds it together as it 
occurring during the trials. It has been long thought | falls on the steel. Captain English, R.E., then made 
that armour had arrived at a thickness which ren- | an admirable suggestion, namely, that a chilled pro- 
dered shell ineffectual, the resistance of the iron being | jectile should have a wrought iron cap put on its nose 
sufficient to explode the bursting charge before the shell | which cap might made to open outwards, and hold 
had penetrated sufficiently deep to enable the flash to reach | like a thimble round the shot till the latter had passed 
the backing. Consequently, the only effect of the burst- | completely through it. This was tried, and the projectile 
ing charge is to break up the projectile before it has | so supported passed through the steel-fronted plate 
delivered its full blow upon the armour. It has, there- | precisely as its predecessor had done when the wrought 
fore, been considered by many authorities that the day | iron plate had been added in front. Wrought iron caps 
for chilled shell has gone by, and that shot were the only | on our projectiles would be a very simple means of dis- 
projectile likely to bs used for the future. Clearly, if | posing of compound plates. This is, of course, a matter 
shells are to be effectual, every means must be adopted to | demanding further investigation. 
detain the explosion and keep the shell intact if possible | _ On the 24th July, a Whitworth projectile was fired as 
longer than has hitherto been. Obviously, a shell which | shot against a 12in. plate of larger size—vide Fig. 3. It 
has greater power to resist setting up offers the best | struck it low down, driving the bottom 
promise of success. The service shells generally split of the target in front of it so as to 
more or less in penetration into deep armour, and capsize the entire plate on to itself. 
although the pieces continue their course nearly in their | The shot was scarcely set up—vide 
proper relative positions, so that the projectile may | Fig. 5—but the penetration was not 
almost be said not to come asunder until through the | complete. Fig. 3 shows the back of 
armour, it can hardly be questioned that a bursting | the target. The striking velocity was 
charge would be much more likely to be exploded under | found to be only 1440ft., which may 
such conditions than in a shell that retained its form in | be a sufficient reason for the shot not 
all its integrity without any splitting or cracking. j having penetrated deeper. The plate 

It was to be expected, cherotine, that trials would be | had been constructed to receive four 
made of Sir J. Whitworth’s competitive projectiles, which | blows; it was, however, thought 
had already shown such wonderful powers in this respect. | advisable to put up a small target for 
Figs. 1 and 2 show the effect of a Whitworth shell fired the round with the Cammell cast 
with a bursting charge of 4 1b. 2 oz. at a similar 12in. | steel shot. This struck with a velo- 
plate, with the same charge as was used throughout the | city of 1445ft. only; complete pene- 
trials, when the projectile of this description fired as shot | tration was obtained, but the plate 
penetrated the ats almost without injury to itself. It | was a weak one, having been fired at before, and 
injury having been effected over part of the plate actually 
struck now—wde Fig. 4, which shows the back—the 
| target having fallen over on its face under the blow of 
| Impact. 
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will be seen by Fig. 2, which shows the back of the plate, 
that the projectile did not completely penetrate, the action 
of the bursting charge in all probability interfering with 
its penetration. The explosion failed to break up the 
body of the shell, only blowing the base plug out to the 
rear in so true a line as to strike the breast of the gun 
carriage of the gun from which the shell was fired. This 
result has been quoted as if it was unsatisfactory. Cer- e ¢ : 
tainly, it may be admitted that a shell behaving precisely | have constructed a — but ingenious voltameter, to show 
in this way in action would probably do less damage than | —) wey eS i wee a consists of 
a similar one fired without bursting charge, that is, if We | Stir mov vocal thebtchee cee. The the operator and 
ee is - Ane: ; d | others may see all that takes place. The upper bell jar A is 
are correct in considering that the outward pressure of | giosed b — : 

: 8 Ab al sae} y a cork pierced with three holes, through two of 
the charge upon the sides of the projectile interfered with | which wires. At the ends of these wires within the jar 
its penetration. Looked at, however, with a view to | are soldered the platinum plates C, D. The other ends of the 
development in the desired direction, the result was most | wires are joined to binding screws, by means of which the 
striking. Metal, which had such powers of holding battery connections are made. A glass tube E through 
together, must offer the best prospect of deep penetra- | the other hole, and forms the support to the jar when it is 
tion before exploding, and the fact that this particular | inverted. This glass tube passes through a hole in the cork, 
shell did not break up when so deeply embedded in 12in, | Which closes the second bell jar B, as shown in the figure. 

] ply om ile te , ‘ gu 
of iron, does not prove that it would not do so in sand- The upper bell jar is tilled with acidulated water—one part of 
| H,SO, to 0 i 
wich targets, or that larger shells might not do so, even 250s to ten parts of H.0. On making contact with the 


: . “Pte : - | battery, decomposition takes place rapidly, and the pressure 

ps ey apie bot a Gun-cotton is now being | of the liberated gases causes pm of the acidulated cher to 
A still more notable experiment, however, took place. | gl et pa ap Aone grams. ard =o. seam 
A:projectile. was'fithd:at © itenh4 ‘Ne li ’ i piace. | the mixed gases thus obtained, recombination takes place, and 
d , a steel-fronted iron plate which | the jar is illuminated. The experiment is not dangerous. 
it failed to penetrate. An additional front plate of | The ea power required to obtain this result must, it is 
wrought iron was then laid on, when a chilled projectile, | said, be equivalent to fifty Bunsen elements. With a less 








A DETONATING VOLTAMETER. 
M. Bertin has designed, and MM. E. Ducretet et Cie. 








pate battery spontaneous combustion does not take place, 
ut is again observed as soon as the battery power is increased 
sufficiently. Using thirty elements, another and not less 
curious phenomena is obtained. The acidulated water, which 
is at first rapidly lowered, suddenly ceases to sink when at a 
certain distance—a few millimetres—above the platinum 
plates, notwithstanding gas is continuously disengaged on the 
wires. The plates recompose at the top the that are 
—— by the wires at the bottom. Taking a quantity of 
ordinary spring water, decomposition takes place more slowly, 
and no detonation occurs even with fifty Bunsens cells. A curi- 
ous phenomenon is still produced. The water is lowered to the 





base of the plates, and from that time the level of the water 
oscillates between the bottom and the top of the plates. The 
water is decomposed at the bottom and recomposed at the top. 
These curious phenomena are due to the polarisation of the 
electrodes, and not to the catalytic force of the platinum, for 
they are obtained with electrodes of different metals. So 
simple an apparatus giving such results will not fail to be 
productive of other phenomena in the hands of persevering 
students, 








THE BRITISH ASSOCIATION AT DUBLIN. 

As we prognosticated last week, the meeting of the British 
Association has been marked by the hospitality of the reception 
given by the inhabitants of Dublin ; there has been an unusual 
amount of gaiety and festivity, and a small supply of scientific 
papers, scarcely any of them of special mark. So short was the 
supply of as ma that the Biological Section did not meet at all 
on the first day, Thursday, last week, and most of the sections 
closed their doors on Tuesday; three of the sections and one of 
the departments did not feel it nec to meet at all on 
Wednesday. ‘The opening address of the president off 
fairly well last week. As usual, a large proportion of those 
present did not understand the subjects dealt with, and some 
of them began to,depart before the meeting was over. If it 
were a recognised custom that a portion of the opening address 
might be ‘‘taken as read,” and only those parts of more 

eneral interest actually spoken, it would please every- 
dy. Mr. Spottiswoode evidently felt that some such 
custom would be a privilege, when he every now and then 
turned over the remaining pages, to see how much he had to 
et through. In the absence of Professor Salmon, presi- 
dent of Section A, mathematical and physical science, who 
had met with a slight accident, Professor Haughton made 
some opening remarks extolling the grandeur, the glory, the 
undoubted supremacy of Section A, and pointed out the utter 
inferiority of all other sections whatsoever. He led off by the 
assertion that Plato believed that the Divine Being spent all 
His spare time in the study of geometry, and Professor 
Haughton added that no doubt all the sciences before long 
would consent to sit at the feet of Section A. Physiology and 
anatomy ought to be in Section A, and the secretaries of 
Section E had, through getting up early in the morning, 
secured some sy am which belonged of right to Section A ; 
ambassadors had been sent to ask their restoration, but the 
answer was that Section E was poor in papers, it meant to 
stick to what it had, and to seize as many more as it could get. 
Before quitting the subject of Professor Haughton it may be 
well to record that at the closing general meeting on Wednesday 
the good work he had done to further the cordiality of the re- 
ception to the visitors was fully recognised by various speakers. 

On Thursday week the Royal Dublin Society, established 
in 1831 for ‘‘the improvement of husbandry, manufactures, 
and other useful arts and sciences,” gave a conversazione to 
the British Association in its premises, Leinster House. The 
Lord Lieutenant of Ireland, the Duke of Marlborough, 
attended in company with the Duchess of Marlborough, and 
was received by the Duke of Leinster, president of the society, 
and several other noblemen and gentleman. All the arrange- 
ments were good, except where two large portions of the 
building were connected only by a narrow passage, in which 
there was a constant block. Amongst the numerous attrac- 
tions were a good show of carnivorous plants, a considerable 
display of somewhat remarkable apparatus devoted to the 
purposes of physical science, a phonograph at work, also a 
steam fog horn 20ft. or 30ft. long, the screeches from which 
would have been better appreciated at sea than they were in 
the centre of Dublin. One of the rooms in this building was 
steadily illuminated all the evening by an electric light, the 
source of power was an electro-magnetic machine, whose 
armature was driven by a steam engine. 

On Friday night the chief attraction was a lecture delivered 
by Mr. George J. Romanes ‘‘On Animal Intelligence.” The 
same evening a reception, marked by considerable refinement 
and good taste, was given to some members and friends of the 
British Association by the Catholic University at Stephen’s- 

en. Symptoms of a taste for art as well as science were 
visible to some extent in the arrangements. The large hall 
was illuminated by the electric light. Mr. Ladd exhibited 
the now well-known phonoscope. ‘The microphone and phono- 
gra hh were on view, also several pieces of apparatus for pro- 
ducing and elucidating the phenomena of sensitive flames. 
Mr. Robinson exhibited under the microscope the multitu- 
dinous lenses in the eye of a fly, and caused each lens to show 
an inverted image of a photograph of Buonaparte, thus proving 
that all the lenses have not a common focus, 

On Saturday evening, at the close of several excursions, 
the Lord Mayor of Dublin entertained some 600 guests at 
dinner in the Mansion House. 
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On the mornings of Monday, Tuesday, and Wednesday 
Captain R. F. Burton read before various sections several 
papers on his recent travels in the Land of Midian. They 
were perhaps the most valuable and novel of all the papers 
brought before the Association. Professor Huxley made a 
few colloquial remarks to the anthropological department, 
which was crowded to the doors on the occasion; people 
unable to gain admission were leaving the building in streams. 
Professor Huxley was made the greatest ‘‘lion ” among the 
scientific visitors to Dublin. 

On Monday night Professor Dewar, assisted by Mr. Cottrell, 
delivered a lecture on ‘‘ Chemical Dissociation,” illustrated by 
remarkable experiments. For instance, he compressed car- 
bonic acid into liquid in a glass tube visibly before the 
audience, and afterwards compressed solid carbonic acid into 
hard transparent ice. 

On Tuesday night the Royal Irish Academy gave a conver- 
sazione to the British Association. This academy is the 
Royal Society of Dublin ; its treasures are of rare antiquarian 
interest and it gives attention to matters of science. The 
**Round Room” of the Mansion-house was connected with 
the Academy by a ‘“‘ covered way,” and the proceedings were 
altogether of a brilliant description. 

At a meeting of the general council on Wednesday morning 
the following grants of money were appropriated to scientitic 
purposes. The names of the members who are entitled to call 
on the treasurer for their respective grants are prefixed. 

MATHEMATICS AND PHystcs. 
Cayley, Professor.—Calculation of Factor Tables for 
the Fifth and Sixth Millions 


—y sc. 4130 89 0 
Sylvester, Professor.—Tables of Fundamental Inva- 


riants of Algebraic Forms.. .. .. .. .. «. 50 0 0 
Forbes, Professor G.—Observation of Atmospheric 
Electricity at Madeira (renewed) . 1 0 0 


Haughton, Rev. Professor.—Tables of Sun-heat Co- 
Officients .. .. .. Ee a= Santas 30 0 «0 
Joule, Dr.—Determination of the Mechanical Equi- 
valent of Heat (renewed) .. . o ae 
Forbes, Professor G_—Instrument for Detecting the 
Presence of Fire-dampin Mines .. .. .. .. 30:0 «0 
Ayrton, Mr. W. E.-—-Specific Inductive Capacity of a 
Good Sprengel Vacuum =. “av ae “us 
Giashier, Mr.—Luminous Meteors... .. .. .. .. 20 0 0 
Gill, Mr. D.—Improvements in Astronomical Clocks. . 300 (0 
CHEMISTRY. 
“Roberts, Mr. Chandler.—Composition and Structure 
of some of the less-known Alkaloids... i. 23 0 0 
*Wallace, Dr.—Development of Light from Coal-Gas of 


different Qualities. .. .. .. _ aA 10 0 0 
Adams, Professor W. G.—-Electrolysis of Metallic Solu- 
tions and Solutions of Compound Salts yl: 3 0 0 
GEOLOGY. 


Evans, Dr. J.—Exploration of Caves in Borneo.. .. 
*Hull, Professor.—Circulation of Underground Waters 
*Goodwin-Austen, Mr.—Kentish Boring Exploration 

(memewed).. .. .. .. LO del ind Kel bed 
*Evans, Dr. J.—Kent’s Cavern Exploration.. .. .. 
*Evans, Dr. J.—Record of the Progress of Geology .. 
*Haughton, Rev. Dr.—Fermanagh Caves Exploration 500 

Close, Rev. Maxwell.—Miocene Flora of the Basalt of 

the North ofIreland .. .. .. . ge 








Broiocy. 

Bate, Mr. 8. C.—Marine Zoology of South Devon .. 2 00 

Stainton, Mr.—Record of Zoological Literature. . “ 

*Foster, Dr. M.—Table at the Zoological Statior, Naples 75 0 0 
Brooke, Sir Victor, Bart.—lllustrations for a Mono- 








graph on the Mammoth ae ij 0 0 
Sclater, Mr.—Natural History of Socotra .. .. .. 10 0 0 

*Rolleston, Professor.—Exploration of Bone-caves in 
south Wales (partly renewed) .. . ao!) ks Hae o 0 0 

*Fox, General Lane.—Exploration of Ancient Earth- 
works xs ; ~_o cin. ae . ah 23 0 0 

Fox, General Lane.—Excavation at Portstewart and 
elsewhere in the North of Ireland .. .. .. .. 16 006 

Statistics aND Economic Science. 
*Farr, Dr.—Anthrepometric Committee .. .. .. 50 0 0 
MECHANICS. 

*Thomson, Sir W. — Datum-level of the Ordnance 
a a ae eae Ww 0 0 

*Froude, Mr. W.—Instruments for Measuring the Speed 
a ee ree 0 0 
*Napier, Mr. J. R.—Steering of Screw Steamers.. .. 1 0 0 

Thomson, Sir W.—Tidal Observations in the English 
Channel ‘ +a, ht Bel. sk boe ee 10 0 0 
£1412 0 0 


Reappointed. 

At the same meeting a warm vote of thanks was passed to 
the retiring assistant secretary, Mr. George Griffith, for his 
efficient services of sixteen years’ duration. Mr. Wm. 
Spottiswoode and others expressed their regret at his resig- 
nation. 

The concluding general meeting was held on Wednesday 
afternoon, under the presidency of Mr. Wm. Spottiswoode. 
Everybody expressed themselves delighted with everybody 
else, and Mr. Griffith announced that the total number of 
members and associates at the Dublin meeting was 2578, being 
the third largest meeting the Association haseverheld. Next 
year the Association will meet at Sheffield, and in 188] at 
Swansea. The buildings at Nottingham are not yet in a 
sufficiently advanced state of completion to permit the Asso- 
ciation to be held there in 1880. 





MIDDLE LEVEL DRAINAGE--NEW SLUICE 
AT ST. GERMAN’S. 

THE new sluice which we illustrate this week at pages 127 
and 130, has just been erected by Messrs. Sir John Hawkshaw, 
Son, and Hayter, on the main drain of that portionof the Bedford 
Levelof the great Fen district, called the Middle Level, near the 
entrance of the said drain into the river Ouse, to replace the 
syphons erected by Sir John after the fall of the old sluice in 
1862, and which, since they first began to work in the following 
year, have drained the whole of the 140,000 acres comprising 
the Middle Level. 

Before describing the sluice, however, and the works con- 
nected therewith,some account of the drain and of its previous 
history, including the old sluice and the syphons, may be 
interesting. The main drain, as cut in 1847, by Messrs. 
Walker, Burges, and Cooper, begins at the ‘‘ Sixteen Foot 
River,” and is about eleven and a-half miles long. After run- 
ning for about three miles through the Middle ae district, 
it passes through a sluice called the Outwell Sluice, and for 
the remainder of its course runs through the Bardolph, Marsh- 
land, and Magdalen Fens, and falls into the Ouse at the upper 
end of the Eau Brink Cut, about three and a-half miles above 
the town of Lyme Regis. 

Low water of ordinary spring tides in the Ouse at the mouth 
of the drain is now about 3ft. lower than it was in 1857 after 
the drain had been deepened to its present extent. The bottom 
of the drain at this point is about 4ft. below low water, 31ft. 
Gin. below the highest flood level in the Ouse, and 18ft. Gin. 
below the highest flood level in the drain. It is 48ft. wide, 
and the sides are sloped at 2to 1. The bottom is in soft blue 
clay, above which lie successive strata of varying thick- 
nesses of peat, sometimes mixed with a little sand, of soft 
blue and yellow clays and surface soil. The banks of the 








‘rain, above the surface of the ground, are composed of the 
soil excavated, and above the old sluice were raised to about 
the highest flood level of the Ouse. The drain, though cut 


in 1847, was not deepened to the full extent originally 
designed till 1857. The sluice was situated quite at the mout 
of the drain, as shown on the general plan, Fig. 1, and con- 
sisted of three 20ft. openings, each closed by a single pair of 
timber gates. The cill was 6ft. below the then low water of 
spring tides. The gate platform was of 6}in. planking, 
resting on 13in. timbers, vaid transversely close together, 
which also passed under the piers and abutments, and rested 
on piles 3ft, and 4ft. apart, and 10ft. and 12ft. long, the heads 
of the piles being connected by 64in. walings, and a bed about 
lft. thick of concrete coming up flush with the tops of the 
piles. There was a row of ect piles, 64in. thick, by 10ft. in 
length, in front of the gate platform, and an apron of 4in. 
— 72ft. in length beyond. From the above it will 

seen that the bottom of the excavations at the deepest part, 
namely, under the gate floor, was only about 2ft. din. 
below the gate floor, and the foot of the longest pile 
about 13ft. Gin. below that level. The nature of the 
ground at that precise spot, and the exact depth at 
which the solid Oxford clay occurs, we have not been able to 
ascertain, but probably this would be very nearly at the same 
level as at the site of the new sluice. If this was so, the piles 
were driven entirely through soft material, some of it freely 
permeable by water. Since the construction of the sluice in 
1847, the opening of the Norfolk estuary two mile cut, and 
other improvements in the Ouse, have lowered the low-water 
level at this point 3ft. or 4ft. These details, together with 
the absence of any sheet piling at the toe of the apron, will 
account sufficiently for the failure of the sluice, which, on the 
4th May, 1862, having been gradually undermined by the water, 
and having long shown signs of weakness, gave way altogether, 
admitting the full force of the tide, which rushed up and down 
at a maximum rate of six miles an hour in spring tides, and 
four miles an hour in neap tides. To relieve the pressure on 
the banks, so as, if possible, to avert the danger of their being 
burst, and the neighbouring lands flooded, the Outwell sluice, 
already mentioned as being situated 84 miles above the mouth 
of the drain, was kept open, so that the tide had a free course 
up the whole twenty miles of the drain, including the ‘ Six- 
teen Foot River,” and into the Middle Level district. Great 
attention was also paid to the banks, and several minor 
breaches stopped ; but at lasta breach occurred in the western 
bank, about four miles above the mouth of the drain, which 
overpowered all resistance, and about 6000 acres of the Marsh- 
land and adjacent Fens were inundated. 

The late Mr. Walker being unable from advanced age and 
failing health to deal with the emergency, the Middle Level 
Drainage Commissioners, on his recommendation, put them- 
selves in the hands of Mr., now Sir John, Hawkshaw, who 
engaged the services of Mr. J. T. Leather as contractor —to 
whose agent, the late Mr. Edward P. Smith, very great credit 
is due for the efficient way in which he did his work—and 
proceeded first to erect a cofferdam across the drain, about 
880 yards above the fallen sluice. This was successfully 
accomplished, after encountering considerable difficulties, due 
to the force of the ebbing and flowing tides, which have a 
rise and fall at ordinary springs of 19ft., and to the soft and 
weak nature of the banks, and the waters were finally shut 
out on the 19th June, 1862. The central portion of the coffer- 
dam, 88ft. in width, consisted of a system of panels, sliding 
between piles, and which were dropped into their place from 
above, the bottom ones being well driven into the mud. 
There were two rows of these, 25ft. apart. After they were 
all in place up to low water, the two rows well tied together, 
and thespace between them filled in with puddle and ‘‘clunch”— 
akind of chalk stone brought from Wansford, in Northampton 
shire-—the remainder of the gap was filled upto high water mark 
in a single tide, 800 men, 3000 cube yards of clay, and several 
pa am sacks of gravel and clunch being employed in the 
operation, 

As the cofferdam prevented, for the time, all drainage of the 
Middle Level through the main drain, this had to be carried 
on, till better means could be provided, through the old 
outlet, Salter’s lode sluice, the drain to which had to be 
widened, cleared out, and re-opened, by the removal of a 
bank which had been erected across it. But, as the insuffi- 
ciency of this channel, together with the fact of its outfall 
being about eight miles higher up the Ouse, had led to the 
construction of the main drain now under consideration, and 
which had hitherto performed its work most satisfactorily, it 
was obviously highly desirable to re-open it as quickly and 
thoroughly as possible. After mature consideration it was 
decided on various grounds, both of economy and expediency, 
and on Sir John Hawkshaw’s recommendation, to do this by 
means of syphons in the first instance, even if only as a 
temporary measure. The use of syphons for such a purpose 
was not absolutely a novel experiment ; for we find Mr. R. 
Cowen receiving the Vulcan Medal of the Society of Arts, in 
1827, for a system of draining quarries, &c., by syphons, 
with an arrangement for getting rid of the air which is carried 
along by the water, and accumulates in the upward bends of 
the syphon; In 1839 Mr. John Hawkshaw himself had also 
successfully used a syphon as an additional outlet from 
the reservoir which supplied the Manchester, Bolton, 
and Bury Canal. In 1853 again we find the Earl of Stair 
draining a marsh near his house by a syphon, 850 yards long, 
with 7in. internal diameter, the inlet of which was 21ft., and 
the outlet 31ft. below the highest bend, and which discharged 
200 gallons a minute. We also meet with the use of syphons 
for weirs and reservoirs, and with various ingenious contriv- 
ances by Mr. Robert Mallet, but none of these equal, either 
in grandeur of conception, or audacity of execution, the plan 
carried out at St. Germans, at a cost of about £16,000. Mr. 
Alexander G. Linn was appointed resident engineer, and 
performed his duties most efficiently. Messrs. Cochrane and 
Co. were the contractors for the ironwork. There were sixteen 
syphons, of 3ft. 6in. internal diameter, giving a total sectional 
area of about 154 square feet, weighing, with all fittings, 
610 tons, and capable of discharging, in case of floods, at least 
73,000,000 cubic feet ina tide. The two ends of each syphon are 
ona level, lft. Gin. in the clear below low water of spring tides, 
and the top is 20ft. above that level. The length is about 
150ft. They are laid across the dam at an inclination of 2 
to 1 on either side, and horizontally over the top. The outlet 
end is provided with a valve of cast iron, fitted with a balance 
weight, and opening outwards. The inlet end has a valve 
opening inwards, which is simply a flap of teak wood. The 
syphons are all connected at the top with an air-pump, 
worked by a steam engine of 10-horse power, and also avail- 
able as a water pump if required. As a matter of fact, 
they were always filled by oatistiag the air, thereby open- 
ing the valve at the inlet end, and closing that at the outlet 
end. The latter was also provided with a bridle to keep it 
closed in case of need, which was easily released from above, 





and which would have been necessary in the event of its having 
ever been found more convenient to fill the syphons by pumpin» 
water in at the top than by exhausting the air. In dry season- 
the syphons were often not required to work for days together 

On such occasions the air was admitted through taps at the 
top, and the water in the syphons allowed to find its own 
level, and, when they were full of water, and the water in 
them at rest, as it would be when the tide was higher than 
the water in the drain, there was a very small accumulation 
of air at the top. When they first began to work there was 
also found to be a considerable accumulation of air while the 
water was flowing through them. But this was found to be 
due to leakage through the air valves, and since that has been 
remedied, there has , es absolutely no accumulation of air 
while the water was flowing. The resistance of friction was 
so slight that in a great number of observations it was 
invariably found that lin, of head was enough, under 
any conditions of wind or tide, to make the water begin 
to flow perceptibly. In ordinary seasons the capacity 
of the syphons was found to be ample for the efficient 
drainage of the Middle Level, till the year 1872, though, 
in cases of. continued excessive rainfall, the surface of the 
water on the upstream side of the dam was sometimes 
as much as 3ft. above that of the water on the down- 
stream side at the moment of low water of the tide. 
But in the year 1872 an excessive rainfall, surpassing any 
that had occurred since the year 1852, continued for so long 
that this head of water amounted to 4ft. 4in., and serious 
inconvenience was felt and injury done to the land in the 
Middle Level from floods. The possibility of such a contin- 
gency arising had already been considered by the commis- 
sioners, and by Sir John Hawkshaw, who had made reports 
on the subject to the commissioners in 1868, 1870, and 1871. 
It had been calculated that ten additional syphons would 
answer every purpose, and at a far less cost than a new 
sluice. But the Act of Parliament of 1844, virtually con- 
firmed by that of 1874, required that a new sluice should be 
provided, with openings whose united widths should amount 
to not less than 50ft., giving a sectional area between flood 
level in the drain and low water in the Ouse at spring tides of 
about 600 square feet. To obtain this with syphons similar 
to those in use would have taken about forty-six additional 
pipes, or sixty-two in all. At the price at which iron was in 
1873, when it attained its maximum, the forty-six additional 
syphons would have cost about £100,000, or nearly double the 
estimate for the new sluice. Moreover, the floods of 1872 
had somewhat alarmed certain of the commissioners and 
the farmers in the Fens, who for the most part looked upon 
syphons as a dangerous innovation. So, though Acts of 
Parliament are not insuperable, it was decided to construct a 
sluice. 

As will be seen on reference to the general plan, Fig. 1, the 
sluice has been placed on the eastern side of the original drain, 
which is diverted for a length of 900 yards for the purpose, 
and then returns to its former course. The selection of this 
site was determined partly by the desirability of laying the 
foundations in undisturbed ground, partly by apprehensions of 
possible inconvenience, and interference with the action of the 
syphons, and drain generally, if the existing course were much 
disturbed, and partly by considerations of cost, the estimate for 
constructing it on the site chosen, about £60,000, being con- 
siderably less than that for the other site. The diversion, 
Fig. 2, is slightly wider than the original drain. The plan and 
sections of Figs. 3, 4, and 5 shows three openings of 17ft. each in 
width, thereby giving a total width of 51ft., or 1ft. more than 
required by the Act of Parliament, and a sectional area, 
between the flood level in the drain and lowest spring tides 
in the river, sufficient to discharge 280,000,000 cubic feet, in 
a tide, or more than twice as much as will ever, in all 
human probability, require to pass through. Each opening is 
closed by two pairs of gates, 47ft. Gin. apart. Thus, if any 
accident should happen to any one pair of gates, there would 
be the second pair to fall back upon. Besides, there are grooves 
in the side walls for dam-planks in case of any of the gates 
requiring to be repaired. Each of the upper gates is provided 
with strong chains—Figs. 11, 12, and 13—worked by very 
powerful crab capstans, for the purpose of keeping them 
closed, when required, against the water in the drain, until a 
head of 4ft. or 5ft. shall have accumulated, the object being 
to scour the lock and the reach below the sluice. As the 
chains then run out with considerable force, and hang in 
festoons over the front of the cill, where they would be caught 
by the gates on the turn of the tide, and prevent these from 
closing, the chains are provided with counterweights—Fig. 12 
—which draw up the slack as soon as the rush of water out- 
wards has a little abated. The anchoring arrangement for the 
top of the gates—Fig. 8—designed by Mr. John Clarke Hawk- 
shaw, is very simple in its design and effective for its purpose. 
The pivot—Fig. 9—having its centre on one side of the centre 
line of the plan of the gate, causes the latter, in opening, to 
work clear of the hollow quoin, as in the case of the gates for 
the New South Dock of the East and West India Docks. 

The cill is 3ft. below the lowest spring tide ever known to 
have occurred in the Ouse at that point, and 1ft. lower than 
that of the old sluice. The concrete foundations rest on a 
bed of very strong Oxford clay, which was reached at about 
21ft. below cill level. It is obvious that the weight of this 
mass of concrete and the superstructure, resting on such solid 
ground so far below the bottom of the drain, render all sheet 
piling or apron unnecessary. The stone used in the ashlar 
was Bramley fall. The bricks were made in the neighbour- 
hood, and are equivalent to best grey stocks. Most of the con- 
crete contained one part of Portland cement to eight of sand and 
gravel, but some of it was in the proportion of one to five. 
most of the mortar was made of one part of Portland cement 
to three parts of sand, but some of it was in the proportion of 
one to two. 

The Parliamentary estimate was £60,000; the contract was 
let for £56,909, and the cost will scarcely exceed that sum, 
which includes six pair of gates, with machinery complete, at 
£600 per pair, 262,600 cubic yards of excavation, 10,100 cube 
yards of concrete, 7268 cube yards of brickwork, and 17,000 
cube feet of ashlar. The work was done under the imme- 
diate superintendence of Mr. John Clarke Hawkshaw, son of 
Sir John, as engineer, and the contractor was Mr. William 
Webster. It was begun in December, 1876, and the gates 
were formally opened on the 26th November, 1877. 

We are indebted for most of the foregoing particulars and 
for access to the drawings from which our illustrations are 
taken, to the courtesy of Messrs. Hawkshaw, Son, and 
Hayter, and have obtained our information about the syphons 
chiefly from the ‘‘ Proceedings” of the Institution of Civil 
Engineers, Sir John having read a paper on the subject on 
the 2ist April, 1863. Mr. George Carmichael, who was in 


actual charge of the syphons continuously during the whole 
time they were at work, has also furnished some interesting 
particulars, 
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RAILWAY MATTERS. 


Some well known railway officials are considering a proposal to 
establish a “‘ Railway Service Club,” almost the only “ service,” 
though a great one, unrepresented by an institution of the kind. 

On the 14th June last a deputation, representing the city of 
Sydney and the suburban municipalities, waited on the Minister 
for Works, to point out to him the advisability of the Govern- 
ment proceeding immediately to commence a system of suburban 
railways. 

Tue Hill Sanitarium of Darjeeling does not seem to attract the 
Calcutta people as much as the Bengal Government would like. 
In order to facilitate the traffic thereto, and to assist in opening 
out the tea industry, that Government proposes to construct a 
steam egewey from Tilligorree, on the Northern Bengal State 
line, to Darjeeling, a distance of fifty miles, of which forty are 
in the hills. The cost will be about £300 per mile, and the 
greater portion, if not all the capital, fifteen lacs, will be sub- 
scribed focally. 

In his report on the fatal accident to a female passenger 
at the Cannon-street station on the 4th ult., who, in allight- 
ing from a train in motion, fell on the platform, and then 
rolled off it and dropped between the platform and_ the 
carriages still in motion, and was killed on the spot, Colonel 
Yolland says that foot-boards should be extended as far 
as the outer ends of the buffer castings at the ends of 
these carriages, so as to diminish the opening between 
the ends of the continuous foot-boards on adjacent carriages. 
He adds that through the absence of continuous foot-boards 
‘‘about fifty persons lose their lives annually by the class of 
accident reported upon, in addition to a very large number who 
are more or less injured. Indeed this class of accident proves 
far more fatal to human life than the serious accidents or col- 
lisions between trains that occur in the course of each year.” 
He thinks that many of the fatal results attending leaving a train 
while in motion are the result of not knowing how to do it safely. 
It must, however, be remarked that many people get out think- 
ing the train has stopped, and not a few are jerkea off the step 
by the sudden motion backwards and forwards upon the release 
of the breaks. ‘There is no doubt, however, that most of these 
falls would end as such, if the foot-boards were continuous, and 
the platforms of proper height. 

Tue Westinghouse Air Brake Company, of Pittsburgh, have 
entered, it is said, into a new manufacture. The publishers of 
the Sunday Leader met with much difficulty in delivering their 
papers to the towns on the various railroads, on which no Sunday 
trains are run, and therefore went to the above manufacturers to 
help them by making them a railway velocipede. This has been 
done. It consists of a light open framework bed, suspended on 
four wheels, the two front ones being 24in. in diameter, purposely 
made small in order to prevent the machine from jumping off the 
rails on curves; the two rear wheels, being the ‘‘ drivers,” are 4ft. 
in diameter, and are made as large as possible in order to obtain 
the greatest possible speed. ‘ Parallel rods run on each side from 
the drivers to uprights, which are connected at the top by a 
strong cross-bar. ‘The man sits almost over the rear axle, his feet 
resting against a foot-board over the front axle; he thus faces 
forward and pulls and pushes on the cross-bar very much the 
same as one would do in rowing a boat. A powerful brake 
applies to the driving wheels, which is worked by foot, should an 
emergency arise. The papers are strapped to the framework on 
each side of the man. Several tests were made of the machine 
on the tracks of the Allegheny Valley Railroad Company, and 
these showed that a speed of six or eight miles per hour could be 
reached, and that the brake would stop it in 10ft. or 12ft. 


Four months have now elapsed since the workmen employed 
in the North British Locomotive Works at Cowlairs, Glasgow, 
struck work because the manager, Mr. Drummond, required 
them to work fifty-four in place of fifty-one hours per week. 
The company have hitherto managed, with the aid of their other 
works at Edinburgh and Coatbridge, together with several 
hundred non-society hands at Cowlairs, to get all necessary work 
executed, and they have therefore declined to make any com- 
promise with the men on strike. During the past week, how- 
ever, the quarrel has assumed an aggravated form, the men 
employed at Edinburgh and Coatbridge, who have also been 
requested to increase their hours of labour to the extent men- 
tioned, having declined to do so, and likewise came out on strike. 
There is little doubt but that the directors of the company must 
have foreseen that the strike would happen before they sanctioned 
the step which their manager has taken; use it is well known 
that the Scotch workmen in the engineering and other trades are 
prepared to fight to the last, and spend every sixpence they can 
raise in the effort to resist an extension of the short time which 
they won in 1872. The presumption, therefore, is that the 
directors have fully made up their minds on the subject, and 
that they are prepared at all hazards and costs to establish a 
longer working week. If they ultimately manage to do so, their 
success will be the signal for employers of labour generally to 
follow in their footsteps; and, indeed, a movement is already 
being made in this direction by the marine engineers and ship- 
builders on the Clyde. 


AccorprnG to the annual report of the Board of Trade, the 
receipts from nger traffic in the United Kingdom in 1877 
amounted to ,559 and from goods traffic £355,630 more than 
in 1876. These results were accompanied by a larger propor- 
tionate increase of passenger than of goods train mileage. The 
former was 109,675,000 miles, or 3,756,000 more than in 1876, and 
the latter was 107,400,000 miles, or 1,261,000 more than in 1876. 
The receipts train mile from passenger traffic have accord- 
ingly fallen from 58°63d. in 1876 to 57°44d. in 1877, while the 
receipts per train mile from goods traffic were 75°78d. in 1876 and 
75°68d. in 1877. But for the decrease in cost of working, the 
additional train mileage would, no doubt, have added in some 
degree to the cost of working. As compared with 1875 the 
diminution in the receipts per passenger-train mile is even more 
noticeable, the receipts in 1875 having been 60°06d., so that there 
is a decline of 24 in two years. An analysis of the increase of 
passenger traffic would seem to account for the addition to the 
working expenses which has been necessary. As was the case in 
1876 compared with 1875, it is almost exclusively an increase of 
third-class traffic, the receipts from both first and second-class 
passengers having declined. The receipts from first-class in 1877 
were £4,427,415; 1876, £4,566,271; showing a decrease of £138,856. 
From second-class, in 1877, £3,687,312; 1876, £8,659,116; de- 
crease, £21,804. From _ third-class, 1877, £13,957,503; 1876, 
£13,615,961; increase, £341,542. e receipts from season 
tickets in 1877 show an increase of £67,166, and excess luggage, 
&c., an increase of £125,741. The pressure of the times, or other 
causes, continues to take from the first and second-class traffic, 
and add to the third, for the accommodation of which traffic 
more trains than formerly have apparently been required. ‘The 
facts as to passenger journeys would seem to support the in- 
ference that the increase of third-class traffic on railways has 
added greatly to the amount of the working. First-class pas- 
senger Journeys in 1877 were 43,570,222 ; in 1876 were 44,859,066 ; 
or a decrease of 1,288,844. Second-class passenger journeys in 
1877 were 66,821,141; in 1876 were 66,478,195; an increase of 
342,946. Third-class passenger journeys in 1877 were 441,202,291 ; 
in 1876 were 426,950,034; showing an increase of no less than 
14,252,257. Passenger journeys are, no doubt, a most incomplete 
test, but, taken in connection with all the circumstances, the 
facts concerning them appear to corroborate the probability of 
the t additional work thrown on the railway companies by 
the increase of their third-class traffic at the expense of the other 
classes.” In Scotland, contrary to the experience of England and 
Treland, there has been an increase of both first-class passenger 
receipts and journeys. 





NOTES AND MEMORANDA. 


In a recent discourse at a meeting in Leipsic, Professor 
Reuleaux dwelt upon the inferior paper used for most purposes 
in public offices, much of which consists almost entirely of wood, 
and which, he says, will in a few years be destroyed through 
natural decay. ‘This can hardly be said of the paper used in 
English public offices, wherein fine writing papers are lavishly 
employed, and common papers only used for such work as printing 
bills before Parliament, lists, standing orders, &c. 

Ir is stated that films of gold and other metals can be 
obtained by means of electricity of sufficient thinness to 
transmit light. The films are obtained by causing electric 
sparks to pass from wires of the required metals, passing 
into glass tubes of rarefied air or other gases, when the 
particles of metal, detached from the wires by the sparks, become 
deposited on the glass, forming an excessively thin film, quite 
continuous, it is said, under the microscope. Of the metallic films 
thus produced gold transmits a fine green light ; silver gives a 
fine blue colour ; copper, a dull green ; platinum, a bluish-grey; 
zinc, a deep bluish-grey; iron, a tint nearly neutral, but inclinin: 
to brownish ; and cadmium, like zinc, a bluish-grey. 

Mr. F. W. Scuroeper, formerly a lieutenant in the U.S. 
army, proposes to construct an aérial ship. The buoyancy of the 
machine is to be obtained with carbonic acid gas. The New York 
Times seems to think the invention will be successful. ‘‘ While 
talking with this man of 500 balloon ascensions in his quiet quar- 
ters at 325, East Fourteenth-street,” remarks the New York 
Times, ‘one naturally breathes in a whiff of his own enthusiasm, 
and pictures the man of the twentieth century living at the 
Catskills, or in the recesses of the Highlands, and starting for the 
City at eight o’clock in the morning in his own little air-ship, 
arriving at ten, and going home in the afternoon in the same 
manner. ‘Then comes a new literature—that of bird's-eye views ; 
and possibly the newspapers will serve their subscribers by means 
of a staff of balloonists, each out-travelling the fastest railway 
express by twenty to thirty miles an hour.” The fact that car- 
bonic acid gas has a specific gravity of 1°5277, that of air being 
one, seems to have been overlooked both by the inventor and his 
interviewer. 

THE opinions upon lightning conductors seem to be almost as 
numerous as the writers on the proper sizes, forms, or material 
for these necessary appendages to exposed buildings. Not long 
since Herr Kuhn arrived at and published certain formule for 
the dimensions of conductors; but Dr. Nivpoldt objects to the 
dimensions thus found, and proposes others. Designating by W 
the heat developed in the rod, I the intensity of the current, 7 
the specific resistance of the conductor, / its length, g its section, 
s its density, w the specific heat, M the mass, and ¢ the tempera- 
ture, he finds the last quantity by the following expression :— 
t= W Ir The temperature is thus, according to 
Dr. Nippoldt, independent of the length of the conductor. The 
values i w, 8, and r for the metals commonly used are as follows: 
—TIron: w, 0°1138; 8, 7°75; 7, 0°0986. Copper: w, 0°0951; s, 
8°95; r, 0°0162. Lead: w, 0°0314; s, 11°35; 7,0°0199. Platinum, 
w, 0°0324; s, 21°54; 7, 0°0918. The copper is here supposed to be 
absolutely pure. According to Matthiessen the resistance is 
trebled by the presence of 4 per cent. of iron. 

Ar a recent meeting of the French Academy of Sciences M. de 
Lesseps gave an account of Suez Canal currents furnished by M. 
Lemasson, the company’s engineer, the result of observations 
taken since 1871 at Port Said, Suez, and other stations. Not- 
withstanding Lake Timsah and the Bitter Lakes, which form two 
great regulators, the north and south branches of the canal are 
not unaffected by each other. From May to October the winds 
cause a rise of level at Port Said and a fall at Suez. This differ- 
ence of level, which reaches about 15*5in., leads to a current from 
the Mediterranean to the Red Sea—a current which, though 
interrupted by the tides, drives a considerable volume of water 
from north to south. In winter, on the contrary, the high winds 
give the Red Sea a level higher by about 12in. than the Mediter- 
ranean, causing a current from south to north. About 14,126 
million cubic feet or about 400,000,000 tons of water yearly pass 
from one sea to the other. This, coupled with the tides, tends to 
neutralise the effects of evaporation from the surface of the lakes 
and to dissolve the basis of salt in the Bitter Lakes. That basis 
was 32°8ft. in thickness, but is gradually dissolving, especially in 
the course of vessels. The velocity of these local currents varies 
between Port Said and Lake Timsah from 0°5ft. and 1°3ft. per 
second ; while in the broader part, between Suez and the Bitter 
Lakes, it is from 2ft. to 3°6ft. per second. 


Sree wire strings of pianofortes are very commonly annealed 
by making the wire red-hot and then plunging it into boiling 
water. Ordinary experience would suggest that this must harden 
the steel in some degree, but it has been tried upon many samples 
of steel—including mild Bessemer steel, shear steel of different 

ualities, and the hardest Sheffield crucible steel—and it was 
ound that in every case, when the operation was properly per- 
formed, the steel was remarkably annealed. Samples have been 
cut from the same bar—one heated and slowly chaled by burying 
in ashes under a furnace grate, the other by immersion in boiling 
water—and proved that when subjected to bending tests those 
which had been cooled in the boiling water would bear more 
severe flexure without cracking than the pieces which had been 
more slowly cooled in the ashes. They were not so soft, but were 
tougher and more reliable when subjected while cold to violent 
bending blows of a hammer. It is said to be more effectual than 
‘oil toughening ” or slow cooling. Considerable care is necessary. 
The water should be quite at the boiling point, and the steel at 
a bright red heat ; ak secondly, the steel should be fairly sur- 
rounded by the water. These conditions being fulfilled, the steel 
remains red-hot under water for some time. It seems to be sur- 
rounded by a film of vapour, and is not in actual contact with the 
water. The latter thus assumes the so-called ‘“ spheroidal state,” 
continuing in this condition until the metal has lost much of its 
heat. ‘The toughening is, it is thought, due to the uniformity of 
cooling thus effected. 

THe details of the method of taking electro-types from the 

itives, and the preparation of these and the negatives required 
in Scamoni’s process of photo-engraving, have been recently 
described. The originals which have to be reproduced are care- 
fully touched up, so that the whites are as pure, and the blacks 
as intense, as possible, and then the negativeis taken in the ordinary 
way, the plate being backed in the camera with damp red blotting- 
paper, to prevent reflection from the camera, or back of the 
plate. ‘The negative is “apptnen20 in the ordinary manner, intensi- 
fied by mercuric chloride, and varnished. A positive picture is 
taken in the camera, the negative being carefully screened from 
any light coming between it and the lens, This is intensified by 
bysogetlie acid, and afterwards washed with pure water, to which 
a little ammonia has been added. It is then immersed in mercuric 
chloride for half an hour, and again intensified with pyrogallic 
acid. This is repeated several times. When the intensity of the 
lines is considerable, the plate is well washed, treated with 
potassium iodide, and finally with ammonia, the image succes- 
sively appearing yellow, green, brown, and then violet-brown. 

e plate is then thoroughly drained, and the image is treated 
successively with a solution of platinic chloride, auric chloride, 


tosw P3w 


ferrous sulphate, and finally by pyrogallic acid, which has the 


property of solidifying the metallic deposits. The metallic relief 
thus obtained is dried over a spirit-lamp and covered with an 
excessively thin varnish. This varnish, which is a special prepara- 
tion, retains sufficient tackiness to hold powdered graphite, or 
bronze powder onitssurface, which is dusted on in the usual manner. 
After giving the plate a border of wax, it is placed in an electro- 
typing be and, after a few days, a perfect fac-simile in intaglio 
is obtained, 





MISCELLANEA. 


THE Local Government Board have approved of the necessary 
loan being made by the Public Works Loan Commissioners for 
carrying out the scheme for the water supply of Bradford-on- 
Avon, prepared by Mr. Henry Robinson, Ch. 

Tue Secretary of State for India has expressed a desire that the 
municipality of Bombay be urged by the Bombay Government to 
carry out a general system of drainage, as that would remove 
one of the chief sources of the prevalent ill-health and disease. 

Firry sailors were last week placed in one of Mr. Berthon’s 
28ft. collapsing boats at Portsmouth, for the purpose of testing 
it. ‘The sea was very lumpy, but the boat, which is capable of 
carrying eighty men, behaved perfectly to the satisfaction of those 
under whose superintendence the trial was made. 

AN explosion of some kind happened at a farm in Cesson, 
Brittany, the other day, by which six people were blown to pieces 
and five injured. One daily contemporary says it was a reaping 
machine that exploded, and another that it was a thrasher. 
Presumably it was a portable engine driving the latter. 

Mr. SAMveL SHARPE has promised to give £5000 towards the 
building of the North Wing of University College, London, so 
soon as the Council are prepared to begin the work. It is expected 
that this liberal donation, together with others which have been 
received, will enable the building to be very shortly commenced. 
A sum of £50,000 in all wili, however, be required to complete 
the extensions which are immediately contemplated. 

Tue large hydraulic crane, built specially on a new iron pier at 
the Woolwich Arsenal to lift the 80-ton guns, is being strengthened 
to lift the 100-ton guns purchased from Elswick. ‘The frequency 
with which heavy loads are dropped at Woolwich through the 
breaking of slings and other such lifting gear, suggests the neces- 
sity of exercising a little more care in the selection of these, and 
the mode of, and the men using them. 

From the Munnoch a supply of water is taken for the burgh of 
Irvine and stored in a natural reservoir completed by a masonry 
embankment, which gives it a depth of from 12ft. to 13ft. It 
covers an area of about 34 acres, and will contain about 
80,000,000 gallons, or 500,000 gallons per day, taough such a 
supply is not needed. As, however, the reservoir is 310ft. above 
the town, it may soon become common to use the water as a 
motive power. 

As a result of the boring operations which have been prose- 
cuted under the direction of Mr; E. A. Bernays, at the extension 
works at Chatham Dockyard, with the object of obtaining a 
water supply for the establishment, a copious stream of water 
was tapped last week at a depth of about 903ft. upon a bed of 
greensand, and at the bottom of 18ft. of hard material, probably 
the same as that met with at the Tottenham Court-road boring, 
just above the lower greensand. 


THE phonograph of Edison is now so universally known by 
name, if not in construction, that the probability c. its falling 
between two stools at the Paris Exhibition, and so, getting no 
award, will not, it may be presumed, discomfit its inventor very 
seriously. It is stated that the jurors of the instruments of 
precision class, will not admit it as of their department, and say 
that itisatoy. Its removal to the class of telegraphy did not 
improve its chances of official recognition, for the telegraphists 
have refused to examine it on the ground that it is useless in 
telegraphy. 

On the 17th inst. a fine screw steamer, for the Royal Mail 
Steam Packet Company, was launched from the works of Messrs. 
Oswald, Mordaunt, and Co., Southampton. She isnamed the 
Solent, and is classed 100A at Lloyd’s under special survey, and 
is of the following dimensions and tonnage :—Length on load 
water line, 310ft.; ditto over all, 336ft.; breadth, 34ft. Gin.; 
depth of hold, 24ft.; gross tonnage, about 1900 tons. The vessel 
is fitted up all fore and aft on main deck for passengers. The 
engines, of 250-horse power nominal, built at the same works, 
are of the inverted compound surface condensing type; the 
cylinders are 37in. and 7Qin., and stroke, 48in. Four large 
boilers supply the steam at a working pressure of 65 Ib, 


On Saturjay morning a party of gentlemen went down to 
North Woolwich, for the purpose of making a trial trip on board 
the Castalia, with Mr. Aston’s patent narrow-bladed paddles. 
The vessel, it will be remembered, plied between Dover and 
Calais, and damaged herself. by dashing into the Calais Pier. 
The bottom of the Castalia was very foul, as she has been 
lying off Woolwich about seventeen months. The machinery 
had not been worked all that time. However, notwithstanding 
all these disadvantages, the paddles gave good results, for although 
the steam produced was not capable of giving more than twenty- 
four revolutions per minute, the paddles propelled the vessel 
upwards of nine a an hour. This, under a more favourable 
state of things, could no doubt be increased. 


On Tuesday the Weardale and Shildon Waterworks Company 
inspected the recently completed works for the supply of a large 
number of the South Durham Colliery districts. ‘The capital of 
the company, originally £150,000, was raised to £600,000 in 1875. 
The water is collected from the watershed of the Wear, the moor 
and feeders of that stream being impounded. Two reservoirs 
have been formed above the range where pollution commences. 
One, the first opened, the Waskerley, has storage capacity for 
480,000,000 gallons of water ; and that just completed at, Tunstall 
is larger—holding 520,000,000 gajions. The Waskerley reservoir 
is 1200ft. above the sea level an@is 63 acres in extent. In addition 
eight service reservoirs have been made, the cost of the reservoirs, 
mains, and pipes being £386,839, whilst other items bring up the 
capital expenditure to £464,089, from which the company obtain 
a capacity of supplying three million gallons of pure water per 
day. Already domestic consumption is secured for 15,000 houses, 
and there is a large manufacturing consumption. 


SEVERAL entries had been made for the trial of steam road 
wagons for the reward of 10,000 dols. offered by the Wisconsin 
Legislature, but only two appeared at the appointed time, one 
from Oshkosh and one from Green Bay. The Green Bay wagon 
broke down, and after several attempts gave up the contest, being 
disabled by imperfections in the machinery. ‘The Oshkosh wagon 
made the trip from Green Bay, by way of Beloit; to Madison, 
201 miles, at an average speed of 6 miles an hour, drawing a heavy 
load over all the grades met. In their report of the test to the 
Governor, however, the Commissioners, Meusé: Marshall, Olin 
and Smith, after giving a history of the trip, came to the follow- 
ingconclusions : ‘‘ The wagon has hauled loads, ploughed and other- 
wise accomplished in a successful manner every test mentioned in 
the law or suggested by the commission. They are not, however, 
satisfied that this machine is, in the language and spirit of the 
law, a cheap and practical substitute for the use of horses and 
other animals on the highways and farms. As at present con- 
structed, it is unquestionably of great advantage in ploughing, 
thrashing, and hauling heavy machines from one farm to another ; 
for heavy teaming on the highway, &c., but the commission is not 
La gags to say that a machine requiring an outlay of 1000 dols., 
with a daily expenditure of from 2 dols. to 6 dols., is a cheap or 
practical substitute for farm animals. They recommend thatthe 
next Legislature make a suitable award for payment in perfecting 
a machine, but, under all circumstances, cannot make the award 
of 10,000 ols. offered by the Legislature of two years ago.” The 
Oshkosh wagon, which made the trip successfully, weighs 4800 Ib. 
light, or 6600 lb, with water and coal for an eight-mile run; it 
hauled a wagon weighing 3500 Ib. loaded. Its running time for 
the 201 miles was 33 hours, and at.one point it made 21 miles in 
2 hours and 10 minutes. Its speed was tried on the Oshkosh 
race-course, where it made a mile in 4 minutes 36 seconds. It 
was also tried at Fort Atkinson with gang ploughs and did 
excellent work. 
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We illustrate above a very curious and novel system of | 
fitting screw propellers, which has been invented by Col. W. | 
The arrangement is so | 


H. Mallory, of the United States. 
simple, and our engravings are so clear, that. very little 
description will suffice to make the whole intelligible. Our 
drawings show the way in which the propeller is fitted toa 


large steam launch which Col. Mallory has brought to this | 
She is 37ft. long and | 


country from the United States. 
9ft. Gin. beam, a precise copy of what is considered to be the 
best launch in the American navy. Her engines are disposed 
aft. They are horizontal, diagonal, and have cylinders 6}in. 
diameter and Sin. stroke; steam is supplied by a boiler of the 
locomotive type near the bows of the boat. 

The propeller shaft is carried in a hollow fish-shaped 
casting, as shown, the thrust being taken by a series of steel 
rings, working between a collar on the shaft and the end of 
the bearing. The casting is supported on a vertical tube 
which takes the place of an ordinary rudder. The top of this 
tube is fitted with a worm wheel, the worm gearing in 
which is driven at will by a pair of tiny trunk engines, fitted 
in the space beneath the horizontal steering wheel, as shown. 
































The screw is driven by a pair of mitre wheels within the 
casting as shown, the shaft of the horizontal wheel being 


really the engine shaft. The result of this combination is that 
the main engines always running in one direction, the boat 


| may be made to perform the most extraordinary evolutions. 
| Thus she will go ahead in the ordinary way. 


Then by 
starting the slewing engines the propeller will be swung round 
to point ahead instead of astern, and the boat will then 
retrograde, or the screw may be placed at an angle to port 


or smaller diameter. We recently witnessed her performance 
in Victoria Docks. The only thing with which the evolutions 
of Colonel Mallory’s craft can be compared are those of a 
perfectly trained circus horse. 
dashed in and out among floating logs, boats, and steamers, 
and behaved as no boat of her size ever behaved before. 


| or starboard, and the boat will then describe a circle of larger | 


j 


She waltzed round and round, | 
| about to build. 
In | are interested in screw propulsion, to see Colonel Mallory’s craft 


contact between the faces of the teeth, and that in consequence 
the wear and tear are extremely small. The Mallory pro- 
eller has been fitted to the yacht Natalie, 95ft. long, 12ft. 
seam, 7ft. Gin, depth of hold, and 5ft. 6in. draught, and this 
vessel has made about 4800 miles, the core marks not 
being worn off the teeth. The American Government have 
had the invention before them for some time, and are now 
fitting it to a torpedo ram 175ft. long, and 28ft. beam; and 
we are pleased to find that our own Admiralty regard the 
invention with favour, and have asked for designs and tenders 
for three boats. If it be but possible to so manage matters 
that about 2000-horse power can be transmitted through the 
earing, then the Mallory propeller would be just the thing 
or the somewhat mysterious ram which the Government are 
We heartily advise any of our readers who 


‘one word, for any purpose where extreme ease of handling is | go through her really unprecedented performance—a matter 


required, the Mallory system is simply perfection. 


For | which can be easily arranged by applying to General Joseph R. 


example, for tug boats or torpedo boats nothing can be | Hawley, of the United States army, and 216, Piccadilly, who is 


imagined more suitable. 
The apparent defect of the system lies in the use of gearing 


By putting these engines in motion either way the whole | to drive the screw. Colonel Mallory, however, states that as 


casting with the propeller can be slewed round at any angle, 
or caused to revolve through entire circles. 


| these wheels revolve in water admitted to the hollow casting, 
|a curious action takes place, the water preventing direct 


introducing the invention into thiscountry. Thevertical section 
and plan above speak for themselves, Figs. 1, 2, and 3 show 
the propeller in various positions, corresponding with the dotted 
lines in the plan. Fig. 4 is a plan of the steering wheel, on top 
of which is an index to show the position of the propeller. 
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MIDDLE LEVEL DRAINAGE—NEW SLUICE AT ST. GERMANS. 


(For description see page 124, ) 










ENCINE 


SITE OF FORMER SLUICE. 
































i FIG.2 
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DYNAMO-ELECTRIC MACHINES. 

Ix our impression for June 21st we published the first portion 
of a report on electro-dynamic machines, furnished to the 
Franklin Institution by a committee appointed for the purpose. 
The conclusion of this report we now publish. 


Now that the conversion of motive power into electricity, and 
the use of the latter for lighting, the deposition of metals, Xc., 
are rapidly gaining in importance, it has become desirable that 
reliable data be ebtained as to the efficiency of the various types 
of machines designed for producing electrical current from 
motive power. Be many battery circuits a high external 
resistance may be employed, and the electro-motive force remain 
comparatively constant, while in dynamo-electric machines, in 
which the: reaction principle is employed, the introduction of a 
very high external resistance into the circuit must be necessarily 
attended by deeided variations in the electro-motive force, due to 
changes in the intensity of the magnetic field in which the 
currents have their origin. Moreover, a considerable difficulty is 
experienced in the great variations in the behaviour of these 
machines when the resistance of the arc, or that of the external 
work, is changed. Changes, due to lossof conductivity by heating, 
also take place in the machine itself. The variations above 
mentioned are also attended by changes in the power required to 
drive the machine, and in the speed of running, which again 
react on the current generated. There are certain normal con- 
ditions in the running of dynamo-electric machines designed for 
light, under which all measurements must be made, viz. :—(1) The 
circuit must be closed, since, on opening, all electrical manifesta- 
tions cease. (2) The circuit must be closed through an external 
resistance equal to that of the arc of the machine. (3) The arc 
taken as the standard must be the normal are of the machine. 
This condition can only be fulfilled by noticing the behaviour of 
the machine while running, as.to the absence of sparks at the 
commutator, the heating of the machine, the regularity of action 
in the consumption of carbons.inthe lamp, &c. (4) The speed of 
the machine must be, as nearly as possible, constant. (5) The 
power required to maintain a given rate of speed must be, as 
nearly as possible, constant. The machines submitted to us for 
determination, were as follows, viz.:—{1) Two machines of 
different size, and of somewhat different detailed construction, 
built according to the invention of Mr. C. F. Brush, and styled 
respectively in our report as A}, the larger of the two machines, 
and A* the smaller. (2) Two machines known as the Wallace- 
Farmer machines, differing in size, and in minor details of con- 
struction, and designated respectively 2s B', the larger of the 
two, and B*, the smaller. In the case of the machine B’, the 

iments discontinued after the measurements of the 
s were made, insufficient power being at our disposal to 
in the machine at its proper rate of speed. (8) A Gramme 


ine of the ordinary construction. Ail the above machines 
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an electrical circuit is directly proportional to the resistance of 
those portions, the total heat of the circuit was easily calculated, 
and is given in Table TI], in English heat units. For ease of 
reference, the constant has been given for conversion of these 
units into the now commonly accepted units of heat. Having 
thus obtained the heating effect, the electrical current is readily 
determined by the well known formula, 


Cw of Sas 
Rte 


where C = the veber current per ohm, W the weight of water in 








| pounds, & the increase of temperature in degrees Fah., 772 Joule’s 





are constructed so that the whole current traverses the coils of the | 






s, being single current machines, in which the 
‘ipke is employed. In the case of the machine 

ommutators ar nged as to permit the 
te circuits when desired. For the purpose of 
ing : uly measure of the current produced by each 
ine, under normal conditions, a shunt was constructed by 
which an inconsiderable but definite proportion of the current was 
























caused to traverse the coils of a galvanometer, thus giving with 
each machine a convenient deflection which could at any time be 
reproduced. As the interposition of this shunt in the circuit did 





not appreciably increase its resistance, the normal conditions of 
running were preserved. As indicating the preservation of 
normal conditions in any ease, the sp of running and the 
resistances being the same as in any previous run, it was found 
that when there was an equ venditure of power, as indicated 
by the dynamometer, the current produced, as indicated by the 
galvanometer, was in each case the same. Certain of 
machines experimented with heated considerably on a prolonged 
run ; most of the tests, therefore, were made when the machines 
were as nearly as possible at about the temperature of the 
surrounding air. It is evident that no other standard could be 
well adopted, as under a prolonged run the temperature of the 
different parts of the machine would increase very unequally ; 
and, moreover, it would be impossible to make any reliable 
measurements of the temperatures of many such parts. In 
measuring the resistance of the machines, a Wheatstone’s bridge, 
with a sliding contact, was used in connection with a delicate 
galvanometer and a suitable voltaic battery. In taking the 













resistances of the machines, several measurements were miade | 


with the armatures in different positions, and the mean of these 
measurements taken as the true resistance. It was, of course, a 
matter of the greatest importance to obtain a value for the 
resistance of the arc in any case, since upon the relative values of 
this resistance, and that of the machine, the efficiency would in 
any given case, to a great extent, depend. In each case, the arc 
of which the resistance was to be taken was that which was 
obtained when each machine was giving its average results as to 
steadiness of light and constancy of the galvanometer deflection. 
The method adopted for the measurement of the arc was that of 
substitution, in which a resistance of German silver wire 
immersed in water was substituted for the arc, without altering 
any of the conditions of running. This substituted resistance 
was afterwards measured in the usual way, and gave, of course, 
the resistance of the arc. It could, therefore, when so desired, 
serve as a substitute for the arc. No other method of obtaining 
the arc resistance appeared applicable, since the constancy of the 
resistance of the are required the passage of the entire current 
through the carbons. 1¢ may be mentioned, as an interesting 
fact in this connection, that when the current flowing was great, 
the arc corresponding thereto had a much lower resistance than 
when the current was small. This fact is, of course, due to 
increased vaporisation, cx nt on increased temperature in 
the are. In determini » true arc resistance, the resistance of 
the electric lamp controlling the was measured separately, 
and deducted from the result obtained with the German silver 
wire substitute. For ease of obtaining a resistance of German 
silver wire equal in any case to that of the arc, asimple rheostat 
was constructed, by winding, upon an open frame, such a length 
of wire as was judged to be in excess of the resistances of any of 
the arcs tobe measured. By means of asliding contact, successive 
lengths of the wire were added until the conditions as above 
stated were reproduced. The figure shows the arrangement of the 
rheostat. With this arrangement, no difficulty was experienced 
in reproducing the same conditions of normal running, as when 
the are was used. The same conducting wires were used through- 
out these experiments. Being of heavy copper, their resistance 
was low, viz.: about ‘016 ohm. Having thus obtained the 
circuit resistances, we proceeded to determine the value of the 
current. Here the choice of a number of methods presented 
itself. We selected two methods, one based on the production of 
heat in a circuit of known resistance, and the other upon the 
comparison of g definite proportion of the current with that of a 
Daniell’s battery. In the application of the first method, eight 
litres of water, at a known temperature, were taken, and placed 
in a suitable non-conducting vessel. In this was immersed the 
German silver wire before mentioned, and the sliding contact so 
adjusted as to afford a resistance equal to that of the normal arc 
of the machine under consideration. This was now introduced 
into the circuit of the machine. All these arrangements having 
been made, the temperature of the water was accurately obtained, 
by a delicate thermometer, reading readily to quarter degrees 
Fahrenheit. The current from the machine running under 
normal conditions was allowed to pass, for a definite time, through 
the calorimeter so provided. From the data thus obtained, after 
making the necessary corrections as to the weight of the water 
employed, the total heating effect in the arc and lamp, as given 
in Table IT, was deduced. Since the heat in various portions of 



















|} in Table IV. 









constant, R the resistance in ohms, ¢ the time in seconds, and ¢ 
the constant, “737335, the equivalent in foot-pounds of one veber 
per ohm per second. The currents so deduced for the different 
machines are given in ‘Table 1V. The other method employed 
for obtaining the current, viz., the comparison of a definite 
vortion thereof, with the current from a Daniell’s battery, was as 
follows : ashunt was constructed, of which one division of the 
circuit was ‘12 ohm, and the other 3000 ohms. In this latter 
division of the circuit was placed a low-resistance galvanometer, 
on which convenient deflections were obtained. This shunt being 
placed in the circuit of the machine, the galvanometer deflections 
were carefully noted. ‘lo the resistance afforded by the shunt, 
such additional resistance was added, as to make the whole equal 
to that of the normal are of the machine. These substituted 
resistances were immersed in water, in order to maintain an 
equable temperature. Three Daniell’s cells were carefully set up 
and put in circuit with the same galvanometer used above, and 
with a set of standard resistance coil. Resistances were unplugged 
sufficient to produce the same deflections as those noted with the 
shunt above mentioned. The shunt ratio, as nearly as could 


conveniently be obtained, was s,455. Then the formula, 
ca 8" x 1079 
ots: Wali 


where C equals the veber current, s the reciprocal of the shunt 
ratio, x the number of cells employed, 1°079 the assumed normal 
value of the electro-motive force of a Daniell’s cell, and R the 
resistances in the circuit with the battery, gives at once the 
current. In comparison with the total resistances of the circuit, 


| the internal resistance of the battery was so small as to be 











neglected. The results obtained were as follows : 
Number 
r f J Shunt of Resistances Speed 
Name of machine. ratio. | Daniell’s unplugged. ! of machine. 
ces, 
Ohms. Revolutions. 
Large Brush .. . T Aj 2710 1340 
Small Brush TOO 1400 
( . = 8320 S44 
Wallace-Farmer 
( ” * 6980 1040 
Gramme 4800 800 


The veber currents, as calenlated from the above date, are given 
From the results thus derived, the electro-motive 


| force was deduced by the general formula, 


E=Cx R. 


| The electro-motive force thus calculated will be found in Table 





IV. Statements are frequently made, when speaking of certain 
dynamo-electric machines, that they are equal to a given number 
of Daniell’s or other well-known battery cells. It is evident, 
however, that no such comparison can properly be made, since 


| the electro-motive force of a dynamo-electrie machine, in which 
the | 


the reaction principle is employed, chanves considerably with any 
change in the relative resistances of the cirenit of which it forms 
a sor while that of any good form of battery, disregarding 
polarisation, remains approximately constant. The internal 
resistance of dynamo-electric machines is, as a rule, very much 
lower than that of any ordinary series of battery cells, as 
generally constructed, and, therefore, to obtain with a battery 
conditions equivalent to those in a dynamo-electric machine, a 
sufficient number of cells in series would have to be employed to 
give the same electro-motive force; while, at the same time, the 
size of the cells, or their number in multiple arc, would require to 
be such that the internal resistance should equal that of the 
machine. Suppose, for example, that it be desired to replace the 
large Brush machine by a battery whose electro-motive force and 
internal and external resistances are all equal to that of the 
machine, and that we adopt as a standard a Daniell’s cell, of an 
internal resistance of, say, one ohm. Referring to Table IV. the 
electro-motive force of this machine is about 39 volts, to produce 
which about 37 cells, in series, would be required ; but, by Table 
II. the internal resistance of this machine is about ‘49 ohm. To 
reduce the resistance of our standard cell to this figure, when 37 
cells are employed in series, 76 cells, in multiple arc, would be 
required. Therefore, the total number of cells necessary to 
replace this machine would equal 37 x 76, or 2812 cells, working 
over the same external resistance. It must be borne in mind, 
however, that although the machine above-mentioned is equal to 
2812 of the cells taken, that no other arrangement of these cells 
than that mentioned, viz., 76 in multiple arc, and 37 in series, 
could reproduce the same conditions, and, moreover, the external 
resistances must be the same. ‘he same principles, applied to 
the other machines, would, when the internal resistance was great, 
require a large number of cells, but arranged in such a way as to 
be extremely wasteful, from by far the greater portion of the work 
being done in overcoming the resistance of the battery itself. The 
true comparative measure of the efficiency of dynamo-electric 
machines as means for converting motive power into work derived 
from electrical currents, whether as light, heat, or chemical 
decomposition, is found by comparing the units of work consumed 
with the equivalent units of work appearing in the circuit external 
to the machine. In Table V. the comparative data are given. 
In the first column the dynamometer reading gives the total 
power consumed ; from which are to be deducted the figures 
given in the second column, being the work expended in friction, 
and in overcoming the resistance of the air; although, of course, 
it must be borne in mind, that, that machine is the most 
ecoromical in which, other things being equal, the resistance of 
the air and the friction are the least. The third column gives 
the total power expended in producing electrical effects, a portion 
only of which, however, appears in the effective circuit, the 
remainder being variously consumed in the production of local 
circuits in the different masses of metal composing the machines. 
This work eventually appears as heat, in the machine. Columns 
four, five and six give respectively the relative amounts of power 
variously appearing as heat in the arc, in the entire circuit, and 
as heat due to local circuits in the conducting masses of metal in 
the machine, irrespective of the wire. The latter consumption 
of force may be conveniently described as due to the local action 
of the machine, and is manifestly comparable to the well-known 
local action of the voltaic battery, since in each case it not only 
acts to diminish the effective current produced, but also adds to 
the cost. We desire to call attention to the fact, that in all the 
determinations conducted by us, we have been particularly 
careful to ensure a definite relation between the external and 
internal resistances in each case, a condition of paramount 
importance in the effective working of these machines. It is 
evident, indeed, that no determinations made with an unknown 
or abnormal external resistance can be of any value, since the 
proportion of work done, in the several portions of an electrical 
circuit, depends upon, and varies with, the resistances they offer 
to its passage. If, therefore, in separate determinations with any 
particular machine, the resistance of that part of a circuit of 





which the work is measured be, in one instance large, in pro- 
portion to that of the remainder of the circuit, and in another 
small, the two measurements thus made would give widely 
different results, since in the case where a large resistance was 
interposed in this part of the circuit, the percentage of the total 
work appearing there would be greater than if the small resistance 
had been used. When an attempt has been made to determine 
the efficiency of a simple machine, or of the relative efficiency of 
a number of machines, by noting the quantity of gas evolved in 
a voltameter, or by the electrolysis of copper sulphate in a 
decomposing cell, when the resistance of the voltameter or 
decomposing cell did not represent the normal working resistance, 
it is manifest that the results cannot properly be taken as a 
measure of the actual efficiency. In Table IL. it will be found 
that, in general, where the machine used had a high internal 
resistance, the are resistance normal to it was also high, 
but they are not necessarily dependent upon each other, 
The are resistance depends on the intensity of the current, the 
nature of the carbons, and on their distance apart. Other con- 
ditions being the same, the resistance of the arc is less when the 
current is great. Since all the machines examined were built for 
lighting, it will readily be seen that, other things being equal, 
that machine is the most economical in which the work done in 
the are bears a considerable proportion to that done in the whole 
circuit, and since, with any given current, the work is proportional 
to the resistance, we have in Table II, the data for comparison in 
this regard. For example, in the second determination of A}, 
the large Brush machine, the resistance of the are constitutes 
considerably more than one-half the total resistance of the entire 
circuit, while in B*, the small Wallace-Farmer machine, it 
constitutes somewhat more than one-third the total resistance. 
These relative resistances give, of course, only the proportion of 
the current generated, which is utilised in the arc as light and 
heat, the conditions of power consumed to produce the current not 
being there expressed. During any continued run, the heating of 
the wire of the machine, either directly by the current, or 
indirectly from conduction from those parts of the machine heated 
by local action, as explained in a former part of this report, pro- 
duces an increased resistance, and a consequent falling off in the 
effective current. Thus, in Table at the temperature of 
735 deg. Fah., A', the large Brush machine, had a resistance of 
“485 ohm, while at 88deg. Fah., at the armature coils, it was 
‘495 ohm. ‘These differences were still more marked in the case 
of B'. In A®, the small Brush machine, it will be noticed that 
two separate values are given for the resistance of the machine. 
These correspond to different connections, viz., the resistance, 
1°239 ohms, being the connection at the commutator for low 
resistance, the double conducting wires being gen eaty in multiple 
arc, while 5°044 ohms represent the resistance when the sections 
of the double conductor are coupled at the commutator in series. 
Referring to Table ILf. the numbers given in the column 
headed ‘* Heat in Are and Lamp,” are the measure of the total 
heating power in that portion of the circuit external to the 
machine. They do not, however, in the case of any machine, 
represent the energy which is available for the production 
of light, which depends also on the nature and the amount 
of the resistance over which it is expended. For example, 
the heat in are and lamp are practically the same in each 
of the Brush machines, if the measurement of the smaller of 
these machines be taken at the higher speed. The amount of 
light produced, however, is not the same in these two instances, 
being considerably greater in the case of the larger machine. The 
explanation of this apparent anomaly is undoubtedly to be found 
in the different resistances of the arcs in the two cases. In the 
large Brush machine the carbons are nearer together than when 
the small machine is used. This suggests the very plausible 
explanation, that the cause of the difference is to be attributed to 
the fact, that, although the total heating effect is equal in each 
case, when the large inachine is used, the heat produced is evolved 
in a smaller space, and its temperature, and consequent light- 
giving power, thereby largely increased. It would seem, indeed, 
that any future improvements made in the direction of obtaining 
an increased intensity of light from a given current will be by 
concentrating the resistance normal to the arc in the most limited 
space practicable, thereby increasing the intensity of the heat, 
and, consequently, its attendant light. It may be noted, in this 
connection, that in all the cases in which the resistance of the arc 
was low, the photometric intensity was high. This, indeed, might 
naturally be expected, since a great intensity of heat would, under 
existing conditions of the use of the arc, admit of increased 
vaporisation, and conseqnent lowering of the resistance. In the 
Po on headed “ Total Heat of Circuit,” are given the quantities 
of heat developed in the whole circuit, which numbers, compared 
with those in the preceding column, furnish us with the odetive 
proportions of the work of the circuit, which appear in the arc 
and lamp. The column headed ‘‘Heat per ohm per second,” 
gives the relative work per ohm of resistance in each case, and 
these numbers, multiplied by the total resistance, give the total 
energy of the current expressed in heat units per second. In 
Table IV. are given the results of calculation and measurement, 
as to the electrical work of each machine. It is evident, to those 
acquainted with the principles of electrical science, that in the 
veber current and the electro-motive force, we have the data for 
comparing the work of these machines with that of oy other 
ceoghial or battery, whether used for light, heat, electrolysis, or 
any other form of electrical work. - 

As might be supposed, the values given in Table IV. of the veber 
current, approximate relatively to the photometric values, as will 
be seen from an examination of that part of the general report of 
the committee relating to photometric measurements. The 
values of the veber current, as deduced from the heat developed, 
and from the comparison with a Daniell’s cell, do not exactly 
agree; nor could this have been expected, when the difficulty of 
minutely reproducing the conditions as to speed, resistance, &c., 
is considered. By comparison of the electro-motive force of the 
different machines, it appears that no definite unit seems to have 
been aimed at by all the makers as that best adapted to the pro- 
duction of light. Table V. is designed especial ?, to permit a 
legitimate comparison of the relative efficiency of the machines, 
as well as their actual efficiency in converting motive power into 
current. The actual dynamometer reading, for which we are 
indebted to the sub-committee on the measurement of power, is 
given in the first column. On account of differences of con- 
struction, and differences in speed of running, the friction and 
resistance of the air vary greatly, being least with the Gramme, 
as might be expected, since the form of the revolving armature, 
and the speed of the machine, conduce to this result. This is, of 
course, a point greatly in favour of the Gramme machine. That 
portion of the power expended available for producing current is 
given in the third column, being the remainder, after deducting 
the friction, as above menhloned s but this power is not in any 
case fully utilised in the normal circuit. This is found to be the 
case by comparing calculations of the total work of the circuit in 
foot-pounds, as given in the appropriate column, with the amount 
expended in producing such current. For instance, in the case 
of A', the large Brush machine, the available force for producing 
current is 89,656 F. P. per miriutes, of which only 53,646 reappear 
as heat in the circuit. The balance is most probably expended in 
what we have termed local action, that is, the production of local 
currents in the various conducting masses of metal composing the 
machine. The amount thus expended in local action is given in 
the column designated ‘‘ F. P. unaccounted for in the circuit.” 
A comparison of the figures in this column is decidedly in favour 
of the Gramme machine, it requirh the smallest proportion of 
power expended to be lost in local action. When, however, we 
consider that the current produced by the large Brush machine is 
nearly double that produced by the Gramme, the disproportion in 
the local action is not so I ey The columns containing the 
a of “‘ Power uti in the Arc,” and “‘ Useful Effect 

ter de 








ucting Friction,” need no special comment. The deter- 
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minations which we have made, as described in the foregoing part 
of this report, have enabled us to form the following opinions as 
to the comparative merits of the machines submitted to us for 
examination. (1) The Gramme machine is the most economical 
considered as a means fer converting motive power into electrical 
current, giving in the arc a useful result equal to 38 per cent., or 
to 41 per cent. after deducting friction and the resistance of the 
air. In this machine the loss of power in friction and local 
action is the least, the speed being comparatively low. If the 
resistance of the arc is kept normal, very little heating of the 
machine results, and there is an almost entire absence of sparks 
at the commutator, (2) The large Brush machine comes next in 
order of efficiency, giving in the arc a useful effect equal to 31 per 
cent. of the total power used, or 374 per cent. after deducting 
friction. This machine is, indeed, but little inferior in this respect 
to the Gramme, having, however, the disadvantages of high 
oa and a greater proportionate loss of power in friction, &c. 
This loss is nearly compensated by the advantage this machine 
possesses over the others of working with a high external com- 
pared with the internal, resistance, this also ensuring comparative 
absence of heating in the machine. This machine gave the most 
powerful current, and consequently the greatest light. (3) ‘The 
small Brush machine stands third in efficiency, giving in the are 
a useful result equal to 27 per cent., or 31 per cent. after deducting 
friction. Although somewhat inferior to the Gramme, it is, 
nevertheless, a machine admirably adapted to the production of 
intense currents, and has the advantage of being made to furnish 
currents of widely varying electro-motive iorce. By suitably 
connecting the machine, as before described, the electro-motive 
force may be increased to over 120 volts. It possesses, moreover, 
the advantage of division of the conductor into two circuits, a 
feature which, however, is also possessed by some forms of other 
machines. ‘The simplicity and ease of repair of the commutator 
are also advantages. Again, this machine does aot heat greatly. 
(4) The Wallace-Farmer machine does not return to the effective 
circuit as large a proportion of power as the other machines, 
although it uses, in electric work, a large amount of power in a 
small space. ‘lhe cause of its small economy is the expenditure 
of a large proportion of the power in the production of local 


TABLE II.—Resistances of Dynamo-Electric Machines. From Determinations by Edwin J. Houston and Elihu Thomson. 





action. By remedying this defect, a very admirable machine 
would be produced, e regret that a machine of the Siemens 
bo was not placed at our disposal, since whatever value our 

eterminations may possess, would then have been’ increased by 
embodying data concerning a machine so widely and so favourably 
known, especially as the 8 machine employs an armature 
differing in construction from that of any of the machines examined, 
wire only being revolved, a construction, which theoretically 
favours economy in working. 

After careful consideration of all the facts embodied in the pre- 
ceding ee the committee has unanimously concluded that 
the small Brush machine, though somewhat less economical than 
the Gramme machine, or the large Brush machine, for the general 
production of light and of electrical currents, is, of the various 
machines experimented with, the best adapted for the purposes of 





the institute, chiefly for the following reasons :—(1) It is 
admirably adapted to the production of currents of widely varying 
electro-motive force, and produces a good light. (2) , Man the 


mechanical details of its construction, especially at the com- 
mutators, it possesses great ease of repair to the parts subject to 
wear. The committee therefore recommends that it be selected 
for purchase. ‘The committee desires to express its thanks to 
Prof. H. W. Wiley, for the loan of the Gramme machine, to the 
Committee of the Central High School, to the Fales and Jenks 
Manufacturing Company, to Mr. J. W. Sutton, to Messrs. Wm. 
Sellers and Company, to Messrs. W. W. Goodwin and Company, for 
the loan of apparatus and other favours, and to Mr. Thos. H. 
MacCollin for his valuable services in taking the photographs from 
which the illustrations of the carbon points were made. 
Rosert E. Rocers, Epwin J. Houston, 
Pury E. CHase, Ernu THomson, 
Roserr Brices, Tueo. D. Ranp, 
WASHINGTON JONES, 
SAMUEL SARTAIN, 
J. B. Kyicur, Chairman. 





Evrata.—In the table on page 448 of Toe Encrveer of June 21st, the 
weight of wire in the Gramme machine should be: On armature, 94 Ib.; 





and on field magnets, 574 1b. 




















eee | Pan Gee Corrected 
g Resistances. | i ey | resistances. 2. 
23 = eee @ OS ok. Reames pega. O 
Name of machine. as 28 e 5 2 : ee ass ae = | 72 FI Remarks, , 
& | ag gs = b en die 
be ea ee | ee 
ig | ae 4 ov Sa | as | sa | og | 
| 9s 8 =o me azn | Sor Oy | Sy 
& 4 e ~ ' ° 
| o4 6 $e = | & 
7 a} Ohl | 
Al, Large Brush 734 485 *57 016 +032 483 | 54 | 17055 | At beginning of run. 
a 88 495 "82 016 032 493 79 | 1°315 After running 25 minutes. 
| 
A®, Small Brush 74 1°255 1°70 “016 *032 1°239 1°67 2°955 Arranged for low resist. 
A’, ” ” 74 5°06 — 016 _ 5°044 _ } — Arranged for high resist. 
j | j 
BI, Large Wallace .. ae 4°60 1°98 “016 “032 4°584 1°95 | | 6°58 Machine cold. 
| | 
BI, az et .-| 118 5°18 _ - | — _ - | =- After 40 minutes run. 
} } 
B?, Small Wallace . se 74 4°96 2°87 “016 = § = °1025 4°944 | 2°77 | 7°83 At 844 revolutions, 
GY EO Sk * | 74 4°96 3°24 “016 *1025 4°944 | 3°18 8°24 At 1000 revolutions. 
Gramme . 68 1°685 1°35 "016 *1025 1669 1°25 3°04 Are not normal, 
| 
Do. ec 00 ee 68 1°685 1°97 "016 "1025 | 1°669 1'87 3°66 Are normal. 
! ' i 











TasLe III.—Thermic Effecta of Dynamo-Electric Machines. 


From Determinations by Edwin J. Houston and Elihu Themson. 








£2 Heating pat aro and | AE : é -" | 3 ie E = a3 § a 
Name of machine, 5G , ar | ae gE8 aa2% 2548 58 3224 SEs 
Ess | Hy. | dyrmm |r| a2 | 28° | 288s) gp | S855 | 2288 

nk te? Remick | eee Re | Ss ag] ae | SALE 

Le are Degrees. . | | 

Al, Large Brush 51h 18°64 23°25 | 10 *82 43°338 69°49 881 1340 107606 
A%,Small Brush .. .. .. | 34 | 18-63 9°09 Sih Bee awe 58°87 *332 1200 117700 
A’, ” ” ee 37 | 18°63 18°66 8 1°70 43°45 75°54 426 1400 124248 
B2, Small Wallace .. .. «. 254 18°63 | 11°50 Rn 2°87 17°85 48°70 104 844 97068 
hse Leshan tat 255 | 18°63 | 4°92 6 i) ' Ser 15°28 41°69 “089 S44 97068 
OR age ; 24} | 18°64 10°75 10 | 3°28 20°04 50°34 +102 1040 128544 
Gramme ee 38 | 18°64 16°25 10 1:97 30°29 56°28 *256 800 60992 

















For conversion to new heat units — 11b, water, 1 deg, Fah. 


= 259°185 grammes of water, 1 deg. Cent. 


TaBLE IV.—Current and Electro-Motive Force of Dynamo-Electric Machines. From Determinations by Edwin J. Houston and 
Elihu Thomson. 











pear en’ 5 aan | 
Veber current per ohm Electro-motive force in | 
per second, | Per cent. of 
— : -| - | the work Sorepeniing rn 
Name of machine. | By compari- | By compari- | of current dynamometric emarks, 
| From heat pn with L oe son wih | appearing in values, 
| developed. Daniell’s istanee Daniell’s | the are. 
| tetteny, | Sr battery. | 
Al, Large Brush 30°37 29°87 39°94 39°28 |. 60°08 107606 Speed, 1340 revolutions. 
| i 
A®, Small Brush | 1863 | — | 56°05 - — 117700 aS ere 
A’, ” ” oe 21°12 21°87 62°41 64°63 56°51 124248 »» 1400 a 
B2, Small Wallace .. .. .. | 10°42 973 | ~~ 81°59 7619 | 35°38 97068 eae : 
} 
B, ” ” 9°64 _ 75°48 -— _ - ” S44 ss 
oe ae | 10°88 11°16 85°12 9196 =| = 88"59 128544 Se ee 
| 
Gramme 16°38 16°86 59°95 61°71 51°09 60992 » 800 i 











TABLE V.—Effects of Dynamo-Electric Machines in Foot-Pounds per Minute. 


From Determinations by Edwin J. Houston and 























Elihu Thomson. 
Dy: — Friction and ees Foot-pounds | Foot-pounds oemenats Per cent. of woud 
en er \F cot-pounds ae oe P< apriss J ra ole eat. for in utilibed in are. deducting 
consumed. friction. the circuit. friction. 
Al, Large Brush 107606 17950 89656 33457 53646 36010 31 374 
A2,Small Brush .. .. 117700 12328 105372 26148 45448 59924 22 25 
MR Ri it ce 124248 14976 109272 83543 58340 50932 27 31 
B2, Small Wallace .. .. .. 97068 7800 89268 18780 37596 51672 14 15} 
eens 128544 1072 17472 15469 ass2 | «T8610 12 13 
Gramme .. 60992 4512 56480 23884 43448 13032 | 38 41 











THE STEERING OF SCREW SHIPS. 


THE report of the committee, consisting of Mr. James R. 
Napier, Sir W. Thomson, Mr. Froude, Mr. Bottomley, and 
Professor Osborne Reynolds, appointed by the British Association 
to investigate the effect of propellers on the steering of vessels, has 
been laid before the association at Dublin. The report contains 
some extraneous matter of little scientific value. The general con- 
clusions arrived at are that all the experiments which have been 
made daring the last year, without a single exception, confirm 
the results obtained in the previous trials made by the com- 
mittee. But this, say the committee, is not the most important 
purpose which this year’s trials serve. For as regards the general 
effect of the reversed screw on the action of the rudder, the trials 
atready reported, particularly those of the Hankow (see last year’s 
report), are conclusive and leave nothing to be desired. But 
the previous trials were all made with fast vessels at their full 
draught, their serews being well covered and the conditions of 
the weather being most favourable. The trials this year, on the 
other hand, appear for the most part to have been made with 
vessels in light trim, and in two instances the wind was blowing 
with considerable force. The result of these circumstances on 
the behaviour of the vessels is very decided, and coincides remark- 
ahity with the effects deduced by Prof. Reynolds from his experi- 
xnents on models, viz., that when the screw is not deeply immersed 
and froths the water, it exerts, when reversed, considerable 
influence to turn the vessel independently of the rudder; the 
vessel turning to starboard or port according as the screw is right 
or left handed, which effect—and this seems to be the point most 
generally unknown—nearly disappears when the screw is so 
deeply immersed that it does not churn air into the water. 

It appears, both from the experiments made by the committee 
and from other evidence, that the distance required by a screw 
steamer to bring herself to rest from full speed by the reversal of 
her screw, is independent, or nearly so, of the power of the 
engines, but depends on the size and build of the ship, and 
generally lies between four and six times the ship’s length. It is 
to be borne in mind that it is to the behaviour of the ship during 
this interval that the following remarks apply. The main point 
the committee have had in view has been to ascertain how far the 
reversing of the screw in order to stop a ship did or did not inter- 
fere with the action of the rudder during the interval of stopping, 
and it is as regards this point that the most important light has been 
thrown on the question of handling ships. It is found an invari- 
able rule that, during the interval in which a ship is stopping 
herself by the reversal of her screw, the rudder produces none of 
its usual effects to turn the ship, but that, under these circum- 
stances, the effect of the rudder, such as it is, is to turn the ship 
in the opposite direction from that in which she would turn if the 
screw were going ahead. The magnitude of this reverse effect of 
the rudder is aware feeble, and is different for different ships, 
and even for the same ship under different conditions of loading. 
It also appears from the trials that owing to the feeble 
influence i the rudder over the ship during the interval in 
which she is stopping, she is then at the mercy of any other influ- 
ences that may act uponher. Thus the wind which always exerts 
an influence to turn the stem—or forward end—of the ship into 
the wind, but which influence is usually well under control of 
the rudder, may, when the screw is reversed, become paramount 
and cause the ship to turn in a direction the very opposite to that 
which is desired. Also, the reversed screw will exercise an influ- 
ence, which increases as the ship’s way is diminished, to turn the 
ship to starboard or port according as it is right or left-handed ; 
this being icularly the case when the ships are in light 
draught. hese several influences, the reversed effect of the 
rudder, the effect of the wind, and the action of the screw, will 
determine the course the ship takes during the interval of 
stopping. They may balance, in which case the ship will go 
straight on; or any one of the three may predominate, and deter- 
mine the course of the ship. The utmost effect of these influences 
when they all act in conjunction—as when the screw is right- 
handed, the helm starboarded, and the wind on the starboard side 
—is small as compared with the influence of the rudder as it acts 
when the ship is steaming ahead. In no instance has a ship tried 
by the committee been able to turn with the screw reversed on a 
circle of less than double the radius of that on which she would 
turn when steaming ahead, So that even if those in charge could 
govern the direction in which the ship will turn while stopping 
she turns but slowly, whereas, in point of fact, those in charge 
have little or no control over this direction, and unless they are 
exceptionally well acquainted with their ship they will be unable 
even to predict the direction. It is easy to see, therefore, that if 
on approaching danger the screw be reversed, all idea of turning 
the ship out of the way of the danger must be abandoned. She 
may turn a little, and hive in charge may know in which direction 
she will turn, or may even, by using the rudder in an inverse 
manner, be able to influence this direction, but the amount of 
turning must be small and the direction very uncertain, The 
question, therefore, as to the advisability of reversing the screw 
is simply a question as to whether the danger may be better 
avoided by ne or by turning. <A ship cannot do both with 
any certainty. hich of these two courses it is better to 
follow must depend on the particular circumstances of each 
particular case ; 7 the following considerations would appear to 
show that when the helm is under sufficient command there can 
seldom be any doubt. A screw steamship when at full s 
requires five lengths, more or less, in which to stop herself ; whereas, 
by using her rudder for steaming on at full s ahead, she should 
be able to turn herself through a quadrant without having 
advanced five lengths in her original direction. That is to say, 
a ship can turn a circle of not greater radius than four lengths, 
more or less—see Hankow, Valetta, Barge—*so that even if run- 
ning at full speed directly on to a straight coast, she should be 
able to save herself by steaming on ahead and using her rudder 
after she is too near to save herself by stopping ; and any obliquity 
in the direction of approach or any limit to the breadth of the 
object ahead is to the Soeminas of turning, but not at all to the 
advantage of stopping. There is one consideration, however, 
with regard to the question of stopping of turning which must, 
according to the present custom, often have weight, although 
there can be but one opinion as to the viciousness of this 
custom. This consideration is the utter inability of the officers 
in charge to make any rapid use of their rudder so long as their 
engines are kept on ahead. It is no uncommon thing for the 
largest ships to be steered by as few as two men. And the 
mere fact of the wheel being so arranged that two men have 
command of the rudder, renders so many turns of the wheel 
necessary to bring the rudder over, that even where ready 
help is at hand it takes a long time to turn the wheel round 
ps § round so as to put a large angle on the rudder. The 
result is that it is often one or two minutes after the order is 
heard before there is any large angle on the rudder, and of course, 
under these circumstances, it is absurd to talk of making use of 
the turning qualities of a ship in case of emergency. The power 
available to turn the rudder should be proportional to the tonnage 
of the vessel, and there is no mechanival reason why the rudder 
of the largest vessel should not be brought hard over in less than 
fifteen seconds from the time the order is given. Had those in 
charge of steamships efficient control over their rudders it is pro- 
bable that much less would be heard of the reversing of the 
engines in cases of imminent danger. 








Scrence anp Art DEPARTMENT.—The Lords of the Committee 
of Council on Education have determined to award bronze 
medals to students who obtain a first class in honours in any 
subject of science at the May examinations. 





For conversion into gramme metres ~ 1 foot-pound = 138 gramme metres, nearly. 





» B.A. Reports, 1876-77. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS EXHIBITION.—Ga.ionani’s Kiosque, Porte Desaix, 
Champ de Mars. 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC,—A. TwiermMrveER, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
31, Beekman-street. 











TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in Tut ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Cyprus.— There is no book on the marine engine such as you want. 

T. 8. (framway Engines).—By a misprint 12in. was converted into It, 

R. M.— We have no surther information to give you concerning the invention 
to which you refer. 

Quarry Masrer.—Your worm wheel erane ought to work very well, but you 
must be careful to have the screw a good job. 

F. W. B. (Ipswich).— The arrangement is, we believe, new. The propriety of 
patenting it depends upon your getting some manufacturer to take it up and 
push it. Unless you can secure this it is useless to take out a patent. 

Niais —/t is very dificult to answer your question. Messrs, J. Penn and 
Co., Messrs. Maudslay and Field, Messrs, Humphrey and Tennant, and 
two or three other sirms, all rank together as marine engine builders of the 
Jirat class. 

G.—The principle of your governor is not new, The arrangement has been 
tried and will not work. The pendulum oscillates continuously, and opens 
the throttle valve immediately after it has closed it without any regard to 
the propriety of the act. 

APPRENTICE.—{1) Other things being equal, the tractive power of a locomotive 
engine is increased in precisely the same ratio asx the diameter of the 
driving wheels is diminished, (2) About three tines the stroke of the valve, 
but the proportion varies. 

TeLeorarn Enainerr, —(1) 7 study with some telegraph engineer. (2) Six 
months is scarcely suficient unless soe knowledge of physics, chemistry, 
applied mathematics, has already been obtained. (3) Fair mathematics, 
(4) Brpenses by arrangements between parties—say two guineas a week. 
(5) Concerning appointments we can say nothing. 

C. C. —The ohn is the name of the unit of electrical resistance adopted by the 
Committee on Standards of Electrical Measurement of the British Associa- 
tion, The ohm is really an abstract unit, but it may be represented in the 
concrete by 10°29ft. of pure copper wire of diam. = 10 mills. or by any wire 
having the same resistance as the one we have specified. The wost recent 
work of the kind you mention is by Prescott, published by Spon, 








TALLOW IN CYLINDERS. 
(To the Bditor of The Engineer.) 

Sir,—Surely some of your correspondents can explain the cause of 
engines running slower when tallow is put into the cylinder. I see there 
are no replies in your last issue to my query. E. 5. 

Earlinghow, Aug. 19. ee 

TREATING WIRE. 
(To the Editor of The Engineer.) 

Sir,—I am informed that wire and other iron manufacturers are using 
hyposulphite of soda to some extent in the making or finishing of their 
goods. Can any correspondent favour me with any information as to the 
purposes to which this chemical can be applied in such trades, and 
particulars as to the way in which it is used? 

Liverpool, Aug. 19th. 

TURNING CHILLED IRON ROLLERS. 
(To the Editor of The Engineer.) 

Srr,—-Can any of your readers inform me which is the best plan to 
turn up chilled iron rollers, used for rolling oil seeds? They are from 
%in, to 24in. diameter and 24in. long, and so hard that an ordinary file 
will not touch them. H. K. 

Liverpool, Aug. 17th. 

{Such rolls can be turned up in a strong lathe by running them at a 
very slow speed, not much exceeding about Ift. of surface per minute, and 
using square steel turning tools, each about lin. square and 3in. long. 
The four corners of the long sides each make a cutting, or rather a 
scraping, tool, which can be changed as it gets blunt. .The cutting tool is 
poe up against the roll. Considerable skill is required to make a 
yood job.—Ep. E.) 


CHEMICUS. 








SUBSCRIPTIONS. 

Tue Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers). . - £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tut Enoineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 43, and 44, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tok ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-ojfice order must be accompanied by letter of advice 
to the Publisher, Thick Paper Copies may be had, if preferred at increased 
rates. 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, India, Teaty, Japan alta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South: 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 
vid Brindisi, £2 0s, 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, AU 
except weekly advertisements are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock ON THuRSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George d Riche; all 

other letters to be addressed to the Editor of THE ENGINEER, 163. Strand, 
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THE EXPLOSION ON BOARD THE HUMBOLDT. 

As already reported in our columns, a deplorable 
accident occurred on the 27th ult. on board Messrs. 
Lamport and Holt’s steamship Humboldt. A super- 
heater gave way a few minutes after the ship left the 
dock on a voyage to the Brazils. Three men were killed 
and two others severely scalded. An official inquiry into 
the circumstances of the catastrophe was held in Liverpool 





on Friday, the 16th instant, before Mr. Rothery, Q.C., 
Wreck Commissioner. No charge was preferred against 
any one, and the commissioner on the conclusion of the 
evidence, stated that he would pronounce no formal 
judgment in open court, but that his decision would be 
sent to the Board of Trade, and that the parties to the 
case “would be supplied with copies.” It appears, conse- 
quently, that the verdict will be kept comparativel 
private ; a fact to be regretted, because it is just as well 
that in all such cases the public should be told who was 
to blame, if any one ; while if the event was purely an 
accident, which could not be guarded against by human 
intelligence, this should be openly stated for the justifi- 
cation of those concerned. e can in no way affect Mr. 
Rothery’s decision by anything we may now write con- 
cerning a matter on which we have hitherto been careful 
to say as little as possible ; and with a report of the 
evidence lying before us, we are in a position to pro- 
nounce an opinion which may or may not coincide with 
the views entertained by the commissioner, but which 
nevertheless is, we believe, fully justified by the state- 
ments made by the various witnesses examined, 

The facts are very simple. On the day we have named, 
an annular horizontal superheater—one of two—gave way 
with a pressure of about 55 lb. on the square inch, the 
safety valve load being 10 lb. more. The internal tube 
of the superheater collapsed close to one end and oppo- 
site the junction pipe. The smoke-box doors were blown 
open, and those in the stokehole at the time suffered 
severely. The rent made in the tube was unusually large 
“the piece of plate carried away was about 2ft. wide, an 
a little over 3ft. long.” No wonder that the result was 
disastrous. So much being stated, the next point for con- 
sideration is why did the tube collapse. We do not know 
precisely what the diameter of the tube was. The plates 
were originally }in. thick, and that they were thick 
enough is clear, because the boilers—which were of the 
double-ended type, and made by Messrs. Forrester, of Liver- 

»0l—had worked for eight years. Corrosion, however, 

ad operated in the usual way, and the plate at about 
the place where fracture occurred was reduced to a 
thickness of little more than one-eighth of aninch. Here 
we have the old, old story, presenting su far nothing 
either very novel or very instructive. Now comes the 
question, how did it happen that the Humboldt was 
permitted to go to sea with a superheater in such a 
dangerous condition ? Here we get into the regions of 
mystery. It appears that as soon as the ship returned 
from her last voyage—that is to say, about the 12th July 
—Mr. Crawshaw, superintendent engineer to Messrs. 
Lamport and Holt, examined the engines and boilers. 
He went into the boilers and sounded the plates in the 
usual way. He also examined the steam chamber of the 
superheater, and from the appearance of the plates he 
concluded that they were sound. But he did not see the 
part of the superheater which exploded. It would 
appear that the area internally corroded was somewhat 
circumscribed, as the remaining plates of the super- 
heater were #in. thick. It is quite evident that 
the defect escaped Mr. Crawshaw’s notice. On the 
15th and 23rd of July Mr. Robert Taplin, engineer 
and surveyor to the Board of Trade, made the 
usual official inspection, and we reproduce his evidence 
as Cpe in Liverpool :—“ He examined the machine 
and boiler. He went inside some of the furnaces, whic 
were ready for him, and examined the back ends and 
smoke-box, and then went all round the boiler externally. 
He then went to the top, and got into the boiler, examining 
everything that he could see. He next put his head up 
each of the stand-pipes in rotation, using a lamp to enable 
him to see all he could. He afterwards ascended to the 
smoke-box, and entered the other superheater. He 
sounded everywhere, right and left, top and bottom, and 
then passed to the forward one, which he examined in the 
same way. On the 23rd he visited the ship again, when 
she was afloat, and examined the safety valves, the bear- 
ings, the pumps, and everything else which was open to 
him. The working pressure he certified for was 62 lb. 
He had the safety valve loaded up to 621b., and gave 
the key to the captain. At the time of his inspec- 
tion he was able to see the plate which was carried 
away, and he examined it. He tested it with a 
hammer on the flue side. In examining it from the 
interior, nothing struck him as being the matter with the 
slate. The surface of the plate was not fresh and good, 
ut was rusty. There was nothing, however, to indicate 
any undue corrosion, any more than in any other part of 
the superheater. It was not possible to examine the 
interior of the upper part of the superheater, except 
with a hammer. e test with a hammer did not betra: 
any thinning. He could not say whether he struck with 
the hammer the particular spot which was carried away, 
but if he had struck it, it would in all probability have 
sounded like a sound plate, as it was supported by an 
angle iron. A hammer would not show that a plate was 
thin which was co ome by an angle iron. From the 
parts of the superheater which he could examine, he 
was sure that the others were right. The greater 
portion of the lower plates were sound, and he inferred 
that the others were good. He did not know whether 
the hydraulic test had been applied to this boiler at any 
time. It was his custom in every case to apply it where 
he had a doubt from the appearance of the boiler and 
its age. He was utterly misled by the appearance 
of the boiler. He spent about an hour and a-half 
in his survey on the 15th of July, and about the same 
time on the 23rd. It turned out that upon his declaration 
to the Board of Trade, a certificate of the safety of this 
boiler had been granted when, in fact, it was not safe. 
He could not get close an to the plate which gave 
way to detect its thinning. Where a plate could not be 
seen so as to detect thinning it would be a precautionary 
measure to test it by drilling, but no one would think of 
doing that unless there was some other reason to lead one 
to suppose that there was a thinning. The defect was in 
such a position, that with the aid of a light he was not 
able to perceive any weakness in the plate, and he could 





not see any difference between that part of the plate 
which gave way and any other part of the boiler. The 
corrosion that had taken place was very unusual ; he 
never saw anything like it in his life. There was not the 
sign of a hollow in the plate, -and the great proportion of 
a he mistook for metal was rust. The superheater 
was so constructed that it was impossible to detect the 
flaw in the plate, so that he considered there was a defect 
in the construction of the superheater. He could not get 
a fair look at that part of the superheater ; and his failure 
to discover the flaw was due both to his not being able 
to get a good look at that particular part of the plate and 
not being able to sound it.” 

The conclusion to be drawn from all this is that it is 
possible for a marine boiler to be carefully inspected by 
two competent and experienced engineers, to be pro- 
nounced trustworthy by these gentlemen, and to explode 
with disastrous results when steam is got up two or three 
days afterwards. This is, to say the least, disheartening. 
We have no desire to write anything which can hurt the 
feelings of either Mr. Crawshaw or Mr. Taplin, but we 
cannot avoid expressing the opinion that had the inspec- 
tion made by either gentleman been really thorough, 
there would have been no accident. Mr. Crawshaw is 
comparatively blameless in the matter, because, knowing 
as he did that a very careful examination was about to 
be made by the Board of Trade, he would be less par- 
ticular about performing the work of inspection himself. 
Mr. Taplin, on the other hand, it seems to us, was guilty 
of anerror of judgment. He admits that the superheaters 
on board the Humboldt were rather inaccessible, and that 
nothing like what is known as a complete examination of 
them could be made. Now the superheaters in question 
had been at work more or less constantly for a period of 
eight years. Superheaters are, it is well known, more 
likely to wear out than almost any other part of a boiler; 
and the mere fact that the Humboldt’s superheaters were 
eight years old should have been sufficient to make any 
Government inspector regard them with the keenest sus- 
picion. If the plates in such structures were really sound 
under the conditions, the fact would be extraordinary. 
He would be almost justified in refusing a certificate on 
the score of age alone, without any direct testimony that 
the plates were defective ; and he would be justified in 
granting a certificate only on the clearest evidence that 
they were perfectly trustworthy, in spite of their age. 
Let us suppose that the superheater was only a couple of 
years old ; then in the nature of things it was likely that 
the plates would be quite sound and strong, and a com- 
paratively imperfect inspection might be taken with 
propriety as sufficient. But most engineers would find 
it impossible to regard with confidence a superheater 
which could not be examined thoroughly, and which was 
eight years old. But Mr. Taplin evidently believed 
that there was nothing doubtful about the Humboldt’s 
superheater, and this is the error in judgment which, it 
seems to us, he committed. Hedid not perform the work 
of inspection negligently, or incompetently; but he appears 
to have forgotten the great age of the superheaters, or to 
have failed to attach due importance to the part which 
time must play in decreasing the strength of all such 
structures. 

It may be asked, how was it possible for either Mr. 
Taplin or any one else to examine plates thoroughly 
which could not readily be seen? The answer may best 
be given in the words of Mr. Samson, another engineer 
surveyor to the Board of Trade: “ Knowing that origi- 
nally the plates were only }in. thick, and not according 
to the rules of the Board of Trade, which required that 
that should be ;*;in., he would, had he been surveying the 
vessel, have drilled the plates. Hadhenct hadthemeansof 
thoroughly inspecting the inside of the superheater, he 
would have drilled the plates.” The lesson which the event 
teaches very forcibly is that, inasmuch as the most able and 
competent men may makea mistake, the utmost precaution 
should be taken to leave as little as possible tu their 
judgment. Superheaters, for example, should never be 
used unless they are perfectly accessible all over to the 
inspector. This is not the first occasion on which a 
superheater has played a Board of Trade inspector false, 
and the chances are ten to one that so long as super- 
heaters which cannot be examined properly are made, 
accidents will occur with them. Is it quite clear that 
superheaters are really worth all the trouble and risk 
which are entailed by their adoption? 


THE ELECTRIC LIGHT. 


Ir may be assumed that the electric light is becoming 
a subject of importance when it is found that the metro- 

olitan vestries discuss the advisability of introducing it. 
The vestry of the parish of Chelsea seems to have acted 
with promptitude in the matter, and some time ago sent 
its surveyor, G. H. Stayton, Assoc. Inst. C.E., to Paris, 
that he might obtain information on the subject from the 
more enlightened citizens of that centre of civilisation. 
Mr. Stayton has just issued his report, which is worth 
careful consideration. His conclusions seem based upon 
a comparison of the electric light as used in the Avenue 
de YOpera and the Place de l’Opera, at Paris, and the 
gas-lights as used in some of the streets of Chelsea. The 
comparison is hardly fair, because the latter are not well 
lighted. The streets named are Sloane-street, King’s- 
road, Lowndes-square, Cadogan-place, and the Chelsea 
Embankment. Taking the whole of these, the average 
distance from lamp to lamp is about 45 yards, while in 
the Avenue and Place de l’Opera the average distance 
of the gas-lamps if placed in a line would be 
about five yards only. These are well-lighted streets 
in Paris, it must be admitted, but then Paris is 
altogether better lighted than London, and if we are to 
make a comparison between gas and electricity, it 
should be made with the number of gs lamps per street 
giving a reasonable amount of light. Mr. Stayton’s report 


is, of course, relative to things as they exist, and not as 
they may be. The Avenue de l’Operais lighted with the 
Jablochkoff lamp, consisting of two pieces of carbo 
Each electric candle costs 7$d., an 
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burns one hour and a-half, giving a light equal to 700 
wax candles, one-third of which, however, is lost by sur- 
rounding the lights with globes. The cost per light is 
is. 25d. per hour. The estimate of the first cost for simi- 
larly lighting Sloane-street is £3200, with a working cost 
cf 16s. per hour from the thirty-two electric candles, 
whilst the existing forty lamps cost 8id. an hour. These 
figures at first sight seem most conclusive. Now let us 
look a little closer into them. The forty gas lamps are, 
on Mr. Stayton’s own showing, equivalent at the maxi- 
mum to 500 wax candles per hour ; probably in reality 
to no more than half that number. The thirty-two 
electric candles would be equivalent to 22,400 wax 
candles. In the case of the maximum, the electric light 
is 45timesasgoodasthe gaslight ; inthemore probable case 
it is 90 times as powerful. Now, 45 times 8}d. gives us 31s. 
nearly as the cost of the gas to give an equivalent light, 
supposing each lamp to equal 15 candles—with a propor- 
tionately greater sum if the gas is not of this maximum 
quality. Even with the third of the light lost the figures 
are favourable to electricity as the illuminating medium 
if the street is to be properly lighted. The first cost 
again, we believe, will be found to be equally in favour 
of electricity. 

Mr. Stayton’s conclusions may be briefly summarised. 
They are that electric lighting is unsuitable when 
the lamps are far apart, and that considerable difficulty 
would be found in establishing electric stations in busi- 
ness streets. These are the objectionable features, while, 
on the contrary, about 14 hours’ daily consumption is 
saved in consequence of instantaneous lighting and extin- 
guishing; the light is vastly superior to gas, and is not 
injurious ; there is an absence of noxious smells, both 
in the production and combustion ; the heat in a room so 
often unhealthy in the case of gas is scarcely felt ; the most 
delicate colours are preserved ; air—oxygen—is not con- 
sumed as in the case of gas ; there is no chance whatever 
of explosion, and although the light is so powerful in the 
streets, no accidents to horses have occurred.” Mr. Stay- 
ton makes his calculations on the supposition that an 
engine of 1-horse power per lamp is necessary. He con- 
cludes his report with the opinion that at present the 
electric light is not suitable for street-lighting in the 
metropolis ; that it is suitable and can be utilised with 
splendid effect in large squares. We notice that the 
gas companies feel a little uncertain as to the “what 
next,” and are endeavouring to reassure their shareholders 
that “all is well,” and likely to continue so as far as 
danger from electric lighting is concerned. But we are 
not so sanguine in this respect. The scientific mind seems 
to have a somewhat firm conviction that gas must give 
place to something better; and although the companies 
may derive comfort from thinking that improvements in 
gas-making will place all other illuminating media at a 
disadvantage, we incline to the opinion that few improve- 
ments are likely to be made in this direction. Nevertheless, 
good must result from even prospective competition 
with the monopolists. We have a great deal of faith in the 
capabilities of science, but in this case the room 
for improvement seems to be in the direction of the less- 
worked field of electricity. No doubt, before the electric 
light becomes general, improvements must be made ; but 
then we know exactly what is required, and when we 
find new inventions published daily, most of which are 
tending in the direction of the improvements indicated 
as necessary, we cannot but think that the time will soon 
come when our streets and shops will be so lighted that 
business can be carried on without inconvenience. It is 
not altogether upon inventors, nor is it upon gas com- 
panies, that reliance can be placed to supply an adequate 
amount of light ; the former do not always succeed, the 
latter require an impetus which must sooner or later 
come from educated public opinion. Thousands of people 
will witness the experiments now being made in Paris, 
and we may be wall inoueid that many of these will not 
come home to ill-lighted streets and hold their tongues. 
The opinion we have long held that London is miserably 
lighted will become more general, and then monopolists 
or no monopolists, and perfected or not perfected, even 
as it is, electricity might take the place of gas. 


LOCOMOTIVE ENGINE BOILERS. 

Ir is sometimes assumed that the modern locomotive 
engine is a perfect machine, and that no improvement 
can be effected in its construction. It is true that if we 
consult any locomotive superintendent, and ask _ his 
opinion concerning the engines running on any railway 
with which he has nothing to do, he will admit, under 

entle pressure, that the locomotives on that, particular 
ine might be better than they are; but of his own 
engines he speaks with pardonable pride, as things as 
nearly perfect as his means of production admit of their 
being. If all locomotive superintendents are impressed 
with the notion that they have attained perfection, then 
must the proposition with which we commenced this 
article be true; yet, on the other hand, if all maintain 
that improvement is possible in certain directions, then 
it must be admitted that it is all but universally conceded 
that locomotives might be, as a class, better than they 
are. No doubt the assumption that locomotives are past 
improvement is erroneous. Indeed, changes are being 
made daily in their construction, which certainly work 
to a good end; and it is not impossible that much 
would be gained if locomotive superintendents and 
other builders and designers of locomotives would 
make arrangements for a free interchange of ideas on the 
subjects with which they have to do day after day. We 
have ere now called attention to the existence of two 
societies in the United States—one the Master Mechanics’ 
Association, and the other the Car-builders’ Association. 
Nothing at all analogous to these exist in this country ; 
and of all subjects connected with mechanical engineer- 
ing, perhaps the construction and working of the rolling 
stock of railways is least often rte | in public. In 
the United States, however, the contrary is the case, and 
the reports which reach us from time to time of the pro- 
ceedings of the two associations which we have named 


above, are almost always full of interest even for English 
engineers, although much that is said refers to railway 
experiences which have but limited connection with 
British practice. The Associations, moreover, do what 
is never done in this country. They appoint committees 
from time to time to investigate and report on given 
subjects; and as a rule these committees elicit and make 
public a great deal of valuable information which might 
otherwise remain wholly inaccessible to every one outside 
an exceedingly limited circle. We propose here to bring 
under our readers’ notice certain statements of this kind 
made at the meeting of the American Master Mechanics’ 
Association, held last May at Richmond. 

In this country opinion is still largely divided as to 
the value of steel for fire-box plates, and it is extremely 
difficult to ascertain with accuracy the results that have 
been obtained by those who have used them. For 
example, it is asserted on the one hand that Mr. Webb 
has every reason to be satisfied with the material; while 
on the other it has been recently stated to us that a very 
large percentage of his steel fire-boxes have cracked after 
a couple of years’ use. Mr. Webb can easily clear up the 
matter if he thinks proper. In the United States a 
similar difference of opinion existed for a long time, 
but it seems to be now generally admitted that 
steel may be substituted, with very great advantage, 
for wrought iron or copper as a material for locomotive 
fire-boxes, and the point now discussed is not the 
relative merits of steel and copper, but the rela- 
tive merits of different steels, high and low. In other 
words, it has not yet been determined whether a very 
soft steel, with a comparatively small proportion of 
carbon, is better than a medium steel, and on this point 
the committee on boilers appointed some time since 
by the Master Mechanics’ Association were unable 
to get any reliable data, other than that a number 
of locomotive superintendents recommend a stee 
containing from ;'; to ;4 of 1 per cent. of carbon 
as being the best. For open hearth steel a _pro- 
portion of } to ;'; of 1 per cent. is recommended. It 
is to be borne in mind that American engineers almost 
invariably use thinner fire-box plates than those adopted 
in this country, no matter what the material ; and this may 
have something to do with the success which has attended 
the use of steel. For tube-sheets -7;in. and }in. plates 
are almost exclusively used—more of the former than of 
the latter thickness—and no other sizes are recommended. 
For side-sheets and back-sheets ;';in. is considered the 
best thickness, and for crown-sheets the same, except in 
two or three instances, where gin. has been added. To 
English engineers the use of ;';in. plates with 120 lb. 
pressure will appear rather enterprising practice; and 
there can be little doubt that American engineers are 
satisfied with a smaller factor of safety than is 
deemed right in this country. The most important 
point, however, for consideration is the durability 
of these thin steel boxes. We learn from the report on 
locomotive boilers laid before the association at Rich- 
mond by the committee, that out of 992 steel fire- 
boxes in use on different roads in the United States 
for the past year, ninety sheets have ruptured 
or cracked. Of this number seventy-two were side 
sheets, four back or door sheets, ten tube sheets, and 
four were crown sheets. The percentage of sheets that 
ruptured to the number of such sheets in use on different 
roads were as follows :—On one road 10 per cent. of the 
whole number of side sheets in use ruptured, on another 
8 per cent. of the side sheets, 1 per cent. crown, 2 per cent. 
of the tube sheets, and $ of 1 per cent. back sheets. On 
another line 2 per cent. of side sheets cracked, and on 
another line, 3 per cent. of the side sheets ; and so on in 
about the same proportion on most of the roads reporting. 
It must be admitted that this is a very large proportion 
of failures, and with the statement before us that no 
fewer than ninety fire-boxes cracked out of 992 in a single 
year, we find it just a little difficult to believe that the 
success of steel as a substitute for iron or copper in this 
direction may beregardedas proved. Asto the way in which 
the failures occurred, the information available is very 
definite. In almost every instance thesheets cracked while 
the boiler was cold, or at the time when it was being 
firedup. Apparently to get rid of this difficulty one gentle- 
man tried Elling up a boiler with hot water; the result 
was not successful, as a crack started immediately from 
the bottom of the side water space, and ran up 1l5in. 
between two rows of rivets. he least distance run 
before rupture on any line was 75,000 miles, and the 
highest was 152,000 miles. There is thus reason to believe 
that the steel undergoes a rapid process of deterioration; 
but it must be admitted on the other hand that strips cut 
from cracked plates not unfrequently manifest great 
toughness when put in the testing machine. It is worth 
notice that in nearly all cases the cracks are vertical, and 
it is held that they are the result of internal strains caused 
by one portion of the fire-box being hotter than another ; 
and with a view to get over the difficulty a very ingenious 
device has been adopted by Mr. Sedgeley, of the Lake 
Shore and Michigan Railway, and by Mr. R. Wells, 
of the Jeffersonville, Madison, and Indianopolis Rail- 
if This consists in channelling the sheets verti- 
cally. We have illustrated this method of constructing 
fire-boxes in another page, and we need not describe it 
here. Corrugated side sheets in fire-boxes have been 
used for some time by Mr. Haswell, of the Imperial State 
railways of Vienna, and with the best results. His cor- 
rugations, however, are large, and nearly resemble those 
employed by Messrs. Garrett, of Leiston; but the 
co tions used by Mr. Wells are, it will be seen, com- 
paratively small and narrow. It is stated that the 
expedient answers so well that corrugated cracked fire- 
box pany are practically unknown. The arrangement 
would be well worth trying in this country, as the cor1u- 
gations could easily be produced by a Piedbceuff flanging 
machine. ; 

A curious inquiry has been conducted in the States as 
to the proportion which cylinder capacity should bear to 
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boiler power. The connection between the two is at first 





sight not obvious, because the volume of steam to be 
used in a minute depends not only on the capacity of the 
cylinders but on the size of the driving wheels, other 
things being equal. Yet it will be seen on reflection, 
that a very close connection between the two really does 
exist, because speed of small wheeled engines is usually 
less than that of large wheeled locomotives. We cannot 
call to mind any instance, however, in which, in this 
country, the proportions of an engine were calculated in 
terms of the cylinder capacity alone. The information 
collected in the States is to the following effect :—On 
the Wabash Railway 15°7 square feet of fire-box heating 
surface per cubic foot of cylinder capacity—one stroke and 
both cylinders being taken—and 42°] square feet of tube 
surface to 1 square foot of fire-box surface gives the best 
result. The worst result on the same line was given, 
by an engine with 141 square feet of heating 
surface per cubic foot of cylinder, and 48 '3ft. 
of tube surface per foot of fire-box. In this 
ease the boiler in working order contained 17°4 
cubic feet of water to 1 cubic foot of cylinder, 
and the steam space was equal to 7'2 cubic feet to 1 of 
cylinder. The condition of the heating surfaces as to 
freedom from scale was the same in both boilers. “The 
difference in the two cases named above was as follows: 
The boiler showing the poorest results had 11 per cent. 
less fire-box heating surface to 1 cubie foot of cylinder 
than the one giving the best results, while the heating 
surface of the tubes was 13 per cent. more. The water 
space around the fire-box of the boiler giving the poorest 
results was 16 per cent. less than in the one giving the 
best ; the depth of water on the crown sheet 10 per cent. 
and quantity of water 20 per cent. less, while the steam 
space was 12 per cent. more.” On the Vandalia line 
the proportions of boiler to cylinder giving the best 
results are :—17 square feet of fire-box heating surface 
to 1 cubic foot of cylinder, and 42°6 square feet of tube 
surface to 1 square foot of fire-box heating surface. The 
number of tubes was 141; diameter, 2in.; length, 
1lft. 2in.; spaces between them, gin. Water spaces 
around the fire-box were 3in. at the bottom, and 5hin. 
at the top; depth of water on crown sheet, 8in.; 
water aul to 1 lb. of coal, 604 lb. The 
proportions of the boiler showing the poorest results 
were 15 square feet of fire-box heating surface to 1 cubic 
foot of cylinder, 41 square feet of tube surface to 1 of 
fire-box heating surface. Water spaces were 3tin. at the 
bottom, and 3in. at the top; depth of water on crown 
sheet, 8in.; number of tubes, 122; diameter, 2in., and 
length 1ift., with fin. spaces between them; water 
evaporated to 1 lb. of coal, 5°61 Ib. The comparison 
between these two cases is as follows:—The boiler 
showing the poorest results had 13 per cent. less fire- 
box heating surface than the one giving the best results, 
4 per cent. less tube surface, 57 per cent. less water 
space around the fire-box at the top, while at the 
bottom the spaces were the same in both; 61 per cent. 
less water, while the steam space was practically the 
same per cubic foot.of cylinder. The evaporation of 
water to 1 lb. of coal was 8 per cent. less. The coal 
used was obviously very inferior to that burned in 
most English locomotives. 

On the Illinois Central Railroad the proportions of 
boiler to cylinder of locomotives in cod service that 
give the best results as to evaporation, the size of cylin- 
ders being 17in. by 24in., are as follows :—Fire-box 
heating surface, 12°5 square feet to 1 cubic foot of eylin- 
der, and 65 square feet of tube surface to 1 square 
foot of fire-box heating surface; water space, 3iin. on 
sides and back at bottom ; steam space, 11 cubic feet to 
1 of cylinder, the boilers being of the wagon-top pattern ; 
number of tubes, 152; diameter, 2in., and length, 11ft. 
The evaporation of water in this pattern of boiler, with 
clean heating surfaces and the use of the semi-bituminous 
coal of Illinois, is about 541b. to 1 of coal. The propor- 
tions of the boilersshowing the poorest resultsare not given ; 
therefore no comparisons can be made. ‘The brick arch 
or other deflector was not used in any of the boilers 
between which the comparisons given above were made. 
All had the plain fire-box. r 

In another impression we shall probably return to the 
consideration of this subject. We could not say all that 
may be said on it here without extending this article to 
an unwieldy length. We may conclude with the expres- 
sion of aregret that, with certain exceptions, English 
locomotive superintendents take little trouble either to 
collect data, or to act on them when collected. They 
have, no doubt, much to be proud of, and English engines 
will bear comparison with any locomotives in the world, 
but when, as we had occasion recently to point out, one 
locomotive superintendent can save as much as £10,000 
a year in fuel alone on a not very extensive railway, as a 
result of careful investigation of the performance of 
locomotive engines, and of a judicious application of the 
information so collected, is it too much to say that there 
is still room for improvement on many of our lines, and 
that this improvement might be effected were locomotive 
superintendents more communicative and less conserva- 
tive than as a rule they are? 





$$$ ————__—_—_ — 


TRADE WITH TURKEY IN ASIA, 

One of the subjects set down for discussion at the meetings 
of the Associated Chambers of Commerce, to be held at Shef- 
field next week, deals with the prospects of our trade with 
Turkey in Asia. It has been announced that the Government 
decline at se to sanction any subsidy in support of the 
proposed Euphrates Valley Railway. English traders will 
therefore have to content themselves with taking things as 
they are, and endeavour to make the best of the existing 
channels through which commerce flows. What the execu- 
tive council of the Associated Chambers may suggest is not 
exactly known ; but we will not be far from the fact when we 
say that the increase of trade in Roumania and Servia, whilst 
these states were simply tributary to the Porte, and freed 
from direct Turkish rule, will be held to warrant the expecta- 
tion that their complete independence will be attended with 
further ap remade TheChambers will also be asked 
to affirm that equally beneticial results will attend the consti- 
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tution of Bulgaria and Eastern Roumelia into separate states, 
and to ask her Majesty’s Government to take prompt measures, 
by means of commercial treaties and other arrangements, to place 
the commercial relations between Great Britain and the states 
respectively on a satisfactory footing. Passing on to the 
Asiatic question, it is understood that the Chambers will be 
requested to consider whether the hopes now expressed of an 
improved condition ana better government of the people of 
other parts of Turkey, if fulfilled, will not afford grounds for 
anticipating an extension of British trade with these regions, 
more especially with Asiatic Turkey. If the Chambers are 
found to be of this way of thinking, a resolution will be 
submitted requesting her Majesty’s Government to give early 
attention to this subject, with the view to obtain improve- 
ments in the Turkish customs, administrations, regulations, 
and tariff, and to remove impediments to the development of 
British trade, There may be a further step taken with the 
view of obtaining from the British consuls in Turkey full 
reports, brought down to the latest date, on the pronntine 
and trade of the localities in which they reside, for the 
information of the commercial community in this country. 
It is believed that great benefit would accrue if these reports 
were drawn up with special reference to British trade, in a 
manner similar to those published five years ago. 


STEAM ON COMMON ROADS IN AMERICA, 

As announced some time since in our columns, the Legisla- 
ture of Wisconsin, U.S., passed a law respecting steam on 
common roads, and offered a prize of £2000 for an efficient 
road locomotive and traction engine, to be used for general 
haulage and farm work, and, for such work, to replace cattle. 
Though this prize was offered two years ago, and the first 
competitive trial was announced for 15th of July last, only 
two such engines were sent in for trial. Others, apparently 
two, had been announced as in course of construction, but like 
some of the unsatisfactory machines entered for trial before 
our own society for the encouragement of such things, they 
were not sufficiently advanced to allow them to appear on 
the assigned date for competition. That two engines did, and 
that two promised to compete, after a lapse of about two 
years, is evidence, an American paper thinks, that ‘‘ the effect 
of the law has clearly been to stimulate in a marked degree 
the inventors of the State.” This may appear to an American 
to be a wonderful evidence of energy and stimulation, but to 
an Englishman acquainted with the fact that there are 
hundreds of English-made traction and road locomotive engines 
in continuous and successful use in the United Kingdom and 
other parts of the world, the feat does not count for much in 
praise of either. Very likely the Americans have not started 
making road locomotives on our models, but our experience 
in such engines ought not to have been lost on a people so 
eminently practical as most Americans delight to be oduatdared, 
The competing engines were the Oshkosh, invented by Messrs. 
Schomer and Farrand, of Oshkosh; and the Green Bay, 
owned by Messrs. Cowles Brothers, of East Green Bay. 
The Wisconsin Legislature has not condescended to regulate 
the use of steam on common roads by rules so opposed to 
advancement as those until recently in force in this country, 
and hence speed of locomotion is a more important ele- 
ment with them than with us, except that our difficulty is 
often to go slowly enough. Messrs. Cowles endeavoured 
to satisfy this condition of speed, and their engine proved the 
more speedy for short distances, but it broke down so often 
that it was practically out of the race. This reminds us very 
much of the Wolverhampton and other trials, from which 
Americans might have learned what they cannot learn from 
looking at the engines now made by our best makers, The 
Oshkosh made the trip from Fort Howard to Madison—-201 
miles—in 33 hours 27 minutes, which was less than the pre- 
scribed time by over 64 hours. Over the sandhills between 
Waupun and Watertown the machine is said to have traversed 
thirty-two miles in a little over four hours. Another quick 
run was made between Watertown and Fort Atkinson, twenty- 
one miles in two hours and ten minutes. Most of the distance 
travelled is said to have been through heavy sand and gravel. 
The engineers report ‘‘no breakages on the trip, no scaring of 
teams, and not a bridge plank disturbed.” The latter part of 
this sentence is a characteristic reflection on the American 
common roadway bridges, and much as we may say in favour 
of our railway bridges as compared with most of those of 
America, we evidently cannot lose much by comparison of our 
country road bridges, judging from the fact that it was con- 
sidered worthy of remark that an engine weighing less than 
3 tons went over some of theirs without ‘‘disturbing a plank.” 
It is true that our highway guardians in some places stop little 
short of altogether prohibiting the use of their bridges by road 
locomotives, but there are few of the latter less than double the 
weight of the American engine, which, for agricultural work, 
cannot be much better than a toy. Throughout the trip the 
engine hauled a wagon weighing 3500 lb. While on exhibition 
at Oshkosh this load was increased by about 5 tons of 
green lumber. The machine alone weighs 4800 lb., with 
water and fuel 6600 Ib. At Fort Atkinson a ploughing 
trial was made, the details of which have not come to us. 
The report of the Wisconsin Commissioners appointed to 
witness the trials states that the ‘‘ Oshkosh not only made the 
ere trip of 200 miles within the time allowed, but also 
1auled loads, ploughed, and otherwise accomplished in a 
successful manner every test mentioned in the law or 
suggested by the Commission.” They are not satisfied, how- 
ever, that the machine is, in the spirit of the law, ‘‘a cheap 
and practical substitute for the use of horses and other 
animals on the highways and farms ”—inasmuch ‘‘as the engine 
costs £200, and requires a daily expenditure of from 8s. to 
24s. to run it.”” The Commissioners have therefore declined to 
award the prize offered by the Legislature, but they have pro- 
posed that the Legislature shall make a proper’ acknowledg- 
ment of the progress already made. It is, of course, difficult 
to tell what the Wisconsin Commissioners consider ‘‘ cheap.” 
But when they get a useful road locomotive and traction 
engine for less than £200 and to work for less than 8s, per 
day, no doubt some of our traction engine makers or users 
would be grateful to them if they would send the wonder over 
here and the man with it to show them how to make and use 
it. The legislative offer of £2000 will remain open, however, 
for nearly three years more, so that if Messrs. Schomer and 
Farrand can get through every test imposed by the Commission 
in about two, there is no telling whe they may do in the 
‘*cheap” part of the business before the prize is withdrawn. 








Bristol Mryine Scuoor.—A royal scholarship has been 
awarded to Mr. Alfred G. Page, a student in this school, by the 
Department of Science and Art, upon the results of their examina- 
tion in May last. This scholarship secures for Mr, Page free 
education for three years and a maintenance allowance of £50 
per annum during that time. 
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A Handbook of Practical Telegraphy. 
Seventh edition, revised and enlarged. 
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Laying and Repairing Electric Telegraph Cables, _ By. Captain 
V. Hoskiar. HE. and F. N. Spon. London. 1878. 

The Telegraph Office, or Simple Instruction in the Mechanism of 
Instruments and Batteries. Compiled by officers of Royal 
Engineers, Cassell, Petter, and Galpin. London. 1878. 

WE have named these books, not only in the order of 

their size, but also in the order of their value or 

importance. At various times we have criticised at great 
length Mr. Culley’s work, and many alterations have 
been made in it which fully accord with our suggestions. 

We shall now confine ourselves to a simple notice 

of the book for the benefit of our younger readers. 

The present edition has been considerably modified, and 

the paragraphs and chapters have been rearranged, 

whilst nearly thirty pages have been added. ‘The 
new matter of course relates principally to new 
inventions and improvements which have been 

made since the sixth edition was issued in 1874. 

The work on the whole is still the best book in the 

language for practical men, but in many places it cannot 

compare with Prescott’s recently published volume, either 
for illustration or description of apparatus. We have 
compared more than 200 pages with the previous edition 
and find little new matter therein. The rearrangement, 
however, adds greatly to its value. On page 55 it would 
be as well for students to correct the second line of the 
table—one-eighth should be one-third. This is evidently 

a mere printer’s error. ‘Chapters I. to XI. are specially 

suited to the wants of practical electricians, dealing as 

they do with such subjects as “The Construction of a 

Line of Telegraph,” “Testing,” “ Apparatus and Systems 

of Signalling,” “Cables,” “Automatic Systems,” ce. 

Chapter XII. contains a short account of the telephone 

and a description of quadruplex telegraphy, the latter by 

Mr. W. H. Preece. The series of eighteen tables at the 

end will be found very useful. 

The next work on our list shows a new departure in 
the field of electrical literature. It may be objected that 
the book is too small, but this is a fault in the right 
direction, and Captain Hoskicer has given his infor- 
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mation in a very readable manner. His _ subdivi- 
sions strike us as being to the point. It is all 


important, for example, that the sea bottom, on which 
it is proposed to lay a cable, should be carefully 
surveyed. The smoother the bottom the more likely the 
cable is to last, the greatest danger in this direction being 
a rocky bottom intersected with chasms, the sharp edges 
fraying and cutting the cable till it is soon destroyed. It 
is curious, however, to note the intense conservatism in 
scientific circles. Previous to the Challenger Expedition, 
Sir W. Thomson produced an improved sounding appa- 
ratus, but the savants would not use it, and preferred, 
during the long cruise, the comparatively antiquated 
appliances hitherto in use. The Americans were not so 
bigoted, and used the wire sounding apparatus with good 
results. Having determined the nature of the ground 
and the route to be followed, the real work of cable 
laying commences. The machinery for the produc- 
tion of cables is of complex construction, and the 
cable is carefully tested again and again during the 
time of its manufacture. It is coiled in the ship's 
tanks so that kinking may if possible not take place in 
the paying out. A cable ship is a huge and delicate 
machine specially fitted up for the purpose of laying and 
picking up cables. Captain Hoskicer treats these pro- 
cesses and the machinery used in due order, giving in an 
appendix what may aptly be termed a system of book- 
keeping for cable laying and repairing. No young elec- 
trician should go on board a cable ship to take part in its | 
work without having first read this book. 

The work compiled by the officers of Royal Engineers 
is a short and simple course of instruction for country 
Post-office officials. For its particular purpose it ought 
to serve admirably. It deals with the instruments com- 
monly used in small offices, and what makes it more 
useful, is fully illustrated. 








WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION. 
No. IV. 

ApsorniIne the stand of Messrs. Fay and Co. is the 
only other deplag in the American section of this class 
of machinery, by Messrs. C. B. Rogers and Co., of Norwich, 
Conn. It is limited to three machines. The first is a band 
saw, with the usual form of built up wheels, 36in. in 
diameter, rubber surfaces and splasher guard, and a back 
guide for the saw. The machine, which is light but 
strongly constructed, is only intended for small manu- 
facturers. The principal parts are of iron and steel, with 
the exception of the table, which is of wood, glued in 
strips, to prevent warping. The top wheel is adjustable, 
and the table can be set for bevelled work. The form of 
standard is very good, and gives plenty of space for the 
attendant. The accompanying sketch, Fig. 1, givesa clear 
idea of the construction. Thesecond isafretscrollsaw,which 
differs from most others in the arrangement of the springs. 
The strainer, as will be seen by reference to Fig. 2, consists 
of a 1 at hg frame, adjustable for varying lengths of 
saws, having at either side a hard wood spring, with 
variable tension, connected by straps with the saw. In 
working, the springs have only }in. throw to 4in. stroke 
of blade, thus allowing a very rapid motion. The back 
of the saw is steadied by the adjustable guide which 
holds the work down. The ponies | belt is controlled by 
a foot lever, which also acts on a brake for stopping the 
saw. The form of the frame—a double channel iron 
casting—adds great strength and steadiness tothemachine. 
The last tool is a potent rod, pin, and dowel machine, with 
power feed, in which the work is done by a hollow arbor 
with head and cutter. Although the makers claim for it a 








superiority over all other machines of this description, 
we failed to recognise the same inits operation. It takes 


up little room, it is true, and is compactly and strongly 
built, and may, possibly, under other cireumstances, do 
good service; but as cutting the stuff into the required 
shape, and not reducing it to a charred rod by the com- 
bined pressure of the attendant and the friction produced 
by the high speed of the arbor, must be supposed to be 
the object of the inventor, the latter result, as witnessed 
by us, can hardly be taken as illustrating the capacity of 
the machine, nor of the attendant. } 

The next section represented in this branch of industry 
is that of Sweden, in which Messrs. J. and A. Jensen and 
Dahl, of Christiana, exhibit an improved large planing 
machine, for planing, grooving, tongueing, &c., at one 
operation, at speeds varying from 40ft. to 100ft. per 
minute. The feed consists of two fluted top and two 
smooth bottom rollers, all geared, and of about 15in. 
diameter, so that the grip is very powerful. The pressure 
apparatus of a so-called new and improved construction 
consists of rollers actuated by eight spiral springs on 
spindles under a rectangular frame, whereby the pressure 
is equally distributed over the entire width of the stuff 
as it passes over the fixed planes; the second set of 
pressure rollers over the revolving bottom and between 
the side cutters is similarly arranged, while the grip 
rollers, which are placed in the centre of the machine, 
and pass the planed stuff to the moulders, are hinge- 
jointed and weighted by levers and tables underneath, on 
the same principle as the machine for planing thin boards 
exhibited by Messrs. T. Robinson and Son, of Rochdale. 
The whole of the top feed rollers are so arranged that 
they can be raised or lowered simultaneously, to suit the 
various thickness of planks, by turning a wheel and screw 
at the back of the machine. The arrangement of the 
cutters differs from that usually adopted in English 
machines, and is therefore a noticeable feature in 
this machine, evidently intended to meet local 
rather than general requirements. The first cutter 
is a revolving bottom block, for the purpose of 
taking off the rough surface of deals and foreign 
cut boards before they come to the planing iron 
This cutter is very hard to get at, and although the work 
demanded of it need uot be particularly fine, there is no 
other way of sharpening it than by unscrewing and 
removing the irons. After leaving this, the stuff comes 
in contact with three diagonally-placed planing irons 
fixed in a draw-box, which can mit be withdrawn for 
sharpening, and having passed through the central grip 
rollers in contact with the vertically-revolving side 
cutters, by which the edges are either jointed, rebated, 
or tongued and grooved, then reaches two stationary 
adjustable plane irons for giving a smooth surface 
to the edge, then comes in contact with a bottom- 
revolving cutter ahead of the second set of pressure 
pulleys, and finally with a top-revolving cutter, which 
can be independently adjusted for planing boards on the 
back. The bearings are all good, and the number of straps 
few, the frame powerful, and not too heavy. In general 
appearance this differs considerably from other modern 
machines of all kinds, but if the woodwork used in this 
section—the whole of which was prepared in one of these 
machines—may be taken as a criterion of its capacity, the 
result may be accepted as favourable in the extreme. 
The limited space granted for the exhibit prevents its 
being worked to proper advantage ; therefore, one can 
hardly judge of its capacity from actual experience, but 
there seems to be a multiplication of cutters and 2 repetj- 
tion of feed rollers, which may be necessary to meet local 
requirements, but do not add as much to the symmetry 
or efficacy of the machine as they do to the driving power 
required to obtain the speed the contractors claim to 
work at. 

Closely adjoining the above isa much larger space, 
devoted to the mechanical production of Jonsereds 
Fabrikers Aktiebolag, Gothembourg, Jonsered, Suede, 
which, being interpreted, means the Mechanical Con- 
struction Company, at Jonsered, in Sweden, who, for: all 
the information they have deigned to give the public, 
might just as well have kept their machines at home and 
spared the inquiring stranger his fruitless attempts to 
extract information regarding them from the attendant, 
whose powers of speech are confined to the mystic and 
gutteral exclamations of the Swedish tongue, with an 
occasional reference to a highly-coloured but abominably 
printed signboard, which represents the different: kinds 
of machines constructed by the company, at such an 
inconvenient distance from the eye that any attempt to 
compare the drawings with the originals is utterly 
abortive, and the information conveyed by the letterpress 
is confined to polysyllabic hieroglyphics printed across 
the machines in such a way as to make the natural con- 
fusion of exaggerated perspective worse confounded. 
The only intelligible information given to the public is 
that orders will be received by William Gibson and 
Soener, at Gothembourg. The largest machine on the 
stand is a planing machine on a very strong but light 
frame, with four powerful fluted feed rollers driven by 
gear, which is enclosed in an iron box to protect it, The 
pressure rollers are kept down by five spiral springs in 
columns adjustable by set screws. ‘This arrangement 
gives a very extraordinary appearance to the machine. 
The first cutter is a revolving block with two irons 
running between bearings, which ean be drawn out 
for sharpening; the next is a three-bladed diagonal 
stationary plane which can also be removed forsharpening 
in the same way as in Messrs. Jensen and Dahl’s machine ; 
the side cutters or moulders, which come next, can be 
moved laterally by keys 
and screws, and consist of 
brass blocks of the follow- 
ing shape, which appear 
very strong. The cutters 
can be built up for different 
mouldings, and each sepa- 
rately removed by unscrew- 
ing the proper set screw. 
The top cutter block works in guides with bonnets, 
in the same way as ordinary trying-up iachines, 
and can easily be removed for sharpening. The last 
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cutter is a bottom block, which, whatever its use may 
be, is very difficult to get at. There is only one driving 
pulley from which motion is communicated to the differ- 
ent parts by six belts. The whole of the action can be 

ted by a lever brake. There are a great many mo- 
tions and movable parts, more, indeed, than one is accus- 
tomed to see in machinery of this class, and the bearings 
all strike us as far too light, but the work shown by the 
attendant is by no means bad. A smail panel palin’ 
machine, with a wooden frame and a planed iron table, 
is the lightest of its kind we have seen ; the top cutter 
overhangs very much, and as it was not at work, nor, we 
believe, been,.in spite of the samples shown, we 
cannot form any opinion as to its merits, although we were 
astonished to find the vibration very slight with so light a 
frame when the cutters were allowed to revolve. The 
company also exhibited a double elastic buffing machine, 
very similar in outward construction to Messrs. Fays in 
the American section ; the principal difference, however, 
is that the arms are hollow, and the fan for exhausting 
the dust, instead of being placed in the buffing head, 
is attached to the standard, driven separately, and made 
to communicate with the collar space by means of an 
exhaust pipe. 





ROGERS’ BAND SAW. 


There is a double tenoning machine in which the recess 
is cut to take moulded heads ; the framework is of wood 
and open; in working, as far as we could see, as the 
machine was not at work, nor, according to its outward 
appearance, ever had been, the shoulders and recesses 
are cut by circular discs, carrying alternately segments of 
saws and moulding irons; the mouldings appear to be 
cut with a horizontal spindle on which thickened discs 
for carrying the cutters are fixed. The mode of tightening 
up the feed’ is most primitive, the top pulley is raised 
in its bearings by lifting the guide box by means of a 
leather hand strap passed under it. The bearings of the 
spindles are of the very lightest coeepie, in fact the 
whole machime is as weak and unreliable to look at as 
one can well imagine, and the specimens of work shown 
are carefully taken out of a box and as carefully returned 
to it after inspection as if they were its first and only 
efforts. 

The last machine on the stand is a powerful boring 
and morticing machine, that is to say, powerful as far 
as the mechanism is concerned, but so lamentably 
disproportioned, as regards height and area of base, that 
it has had to be strutted overhead to give it even the 
semblance of security. This is very unfortunate, as other- 
wise, judging from its exterior appearance, the arrange- 
ment of tools, table, lifting, and lowering gear, as well as 
the form of casting adopted for the standard, a double 
channel iron of U shape, the impression it makes on one 
at rest is very favourable. With regard to the general 
featuresofthe machinery on this stand, weshould be almost 
inclined to think that they are only samples of the work- 
ing parts, and that timber frames have been temporarily 
substituted to save expense in carriage, as so little regard 
has been paid to their stability. e most charitably 
disposed will be inclined to doubt if all the finished 
specimens are really the results of the machines exhibited 
in their present form. 

The next exhibit in this class of machinery is a twenty- 
four-bladed vertical saw constructed at the works of the 
Hungarian States Railway at Buda Pest, one of the 
recent establishments which bear witness to the vitality 
and progression of Hungary. Commenced in 1867, these 
works passed into the hands of the Government in 1870, 
and now employ about 800 workmen, who are lodged in a 
colony expressly built for them, with all the modern 
improvements of clubs, schools, savings banks, and shops. 
The saw exhibited will take logs up to 30in. diameter. 
The standards are of hollow cast iron, the horizontal parts 
of the saw frame of Bessemer steel, and the vertical por- 





tions of iron pipe. The feed consists of two small trucks 
with toothed rollers, worked by friction gear, and can be 
regulated to suit the quality of the work. Motion is 
imparted to the saw frame by two side rods, which 
are attached at one end to the gudgeons of the to 

frame plate, and at the other to two crank discs, which 
are keyed on the main shaft. A fixed and loose pulley 
are also keyed on the same shaft between the pedestals, 
the former being fitted with a counterweight, to balance 
the weight of the frame, saws, and side rods. The 
machine is a ver powerful one to look at, and the work- 
manship good, but as it has only been worked lon 

enough to get the blades half through a 15ft. log, we hac 
no opportunity of judging fairly of its operation. It is, 
no doubt, admirably suited to the requirements of the 
mills for which it: has been constructed, and is a fair type 
of the saws generally in use in Hungary, but as it 
has no special feature of novelty of form to distinguish 
it, it must rather be taken asa fair sample of the work 
turned out by the company than as an illustration of pro- 
gressive construction. The only other country represented 
among the machinery of all nations is Switzerland. The 
Oerlikon Works Company, near Zurich, exhibit a general 
joiner, if the term may be applied to a machine employed 
in cabinet work alone, which in size and form differs from 
any others we have previously noticed. It consists on 
one side of a planing and moulding table which will 
work stuff up to Gin. by 6in.; the feed’ is composed of 
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two rollers, the upper one of which is grooved, and 
two smooth grip rollers, the top pressure being regulated 
by spiral springs over the bearings, and the lower rolls 
adjusted for difference in thickness of stuff by raising or 
lowering the table to which they are attached. The 
cutter block is overhanging and carries only two blades. 
The whole of the work is under the control of set screws 
and gauges, so that the greatest accuracy can be main- 
tained. By means ofa lever and brake the cutter can be 
instantly stupped; on the opposite side of the machine is 
the morticing table, and the tool works in the same 
spindle, or the latter can be removed and a small circular 
saw attached ; the lateral motion for length of mortice 
is controlled by a hand wheel, the depth by a lever. In 
front of the machine is a band saw with flanged wheels 
and no splasher guard. The tension is obtained by 
means of a screw working in the vertical column which 
supports the upper wheel and the slack is taken up 
by a spiral spring; other tables are provided for different 
forms of moulding—for instance, when the stuff 
has to be moulded on three sides, the use of 
side cutters is done away with, and the piece turned 
over and fixed on another table, so that the 
work already finished does not come into contact with 
the feed rollers and run the risk of being damaged. The 
advantages of this system are open to discussion, but 
in a machine of this class and size a good deal of other- 
wise necessary gearing is avoided, and the pulleys are 
reduced to driving and feed pulleys, one shaft doing all 
the work. The second machine exhibited by the firm is 
quite new and not long been patented ; it is a sort of 
tenoning machine, adapted specially for cutting teeth for 
cogged wheels, and consists of a hollow standard on 
which an adjustable table is fixed with clamps for hold- 
ing the work, and feed motion for regulating the speed. 
To a cast arm which rises above the table from the side 
of the column a vertical bed-plate is attached, which 
carries a fixed circular saw-blade worked horizontally 
from above, and a vertical circular blade which can be 
raised or lowered, or canted to any required degree 
according to the shape of teeth to be cut. The workman- 
ship of the tool is, as might be expected from the reputa- 
tion this firm enjoysin Switzerland, very good, and the work 
turned out is clean and regular, and we have no doubt tha 
with time, when its value has been thoroughly tested, it will 
be found a very useful tool by millwrights. Close to 
the above is a machine exhibited by MM. Bosshard 
et Cie. Naefels, Switzerland, with a highly finished 





circular picture frame suspended from it, and a smaller 
oval one attached to the plate—evidently intended 
to represent the class of work for which it has been con- 
structed. Judging from the character of the specimen 
exhibited, the machine must undoubtedly be a goéd one 
of its kind, but as this is another unfortunate instance of 
the lukewarm interest in the fate of their exhibits taken 
by the manufacturers, one is precluded, by the absence of 
attendants, description, catalogue, or prospectus, and 
even of the tools, or the mode of fixing them, from passing 
any decided opinion on its merits. It is to be hoped that 
the jury will emphatically mark their disapprobation of 
such flagrant inattention and carelessness by refusing to 
recognise the existence of any machine exhibited in such 
an incomplete and neglected condition. 

In turning our attention to the French wood-working 
machinery in Class 59, represented by about forty different 
exhibitors, we shall endeavour as much as possible to 
classify our description in accordance with the character 
of the machines exhibited, which may be divided under 
the following headings :—(1) Machines for cutting veneers ; 
(2) saws fer straight and circular cutting ; (3) machines 
for making mouldings, beaded frames, panels, and furni- 
ture ; (4) lathes and different tools used by carpenters, 
and cabinet makers; (5) special tools for making gun 
stocks, wooden shoes, wheel spokes, matches, boxes, 
and pencils, and shall confine our remarks as much as 
possible to leading features and to the better class of 
tools, to the exclusion of a good deal of rubbish, which, 
from the neglected state into which it has already 
been allowed to fall, is, irrespective of its original 
slovenliness of construction, quite out ef place in 
such an exhibition. The construction of wood- 
working machinery has attained considerable dimensions 
in France, and although there are several large manufac- 
tories in Auxerre, Fécamp, Maubeuge, and Calais, the 
greatest number are to be found in the department of 
the Seine. The materials employed, such as cast and 
wrought iron, steel, bronze, He timber, are nearly all of 
native produce. The driving power used in manufac- 
turing wood-working machinery exceeds 500-horse power, 
and the number of workmen employed is about 2000, at 
an average daily wage of 5s. Without taking into account 
machines worked by hand-power, which are produced in 
thousands, the increase in this class of tools has been 
very great, and it is computed that there are not less 
than 30,000 at work in the country, representing a capital 
of £1,200,000. Wood-working tools have been introduced 
less than might have been expected into smaller work- 
shops, on account of the diversity of work executed 
therein requiring a series of costly machines which could 
not be continually and profitably employed. One would 
have thought that the introduction of “ universal” ma- 
chines would have supplied this want; but this is not the 
case, and, as far as experience goes since 1867, anything 
but favourable results have been obtained from their 
adoption ; nor have mechanical wood carvers met with 
the success that was expected at the last Paris Exhibition, 
as the repetition of the same forms was ill-suited to the 
varying requirements of the trade. 

The degree of progress in this branch of manufacture 
since 1867, as exemplified in the French department, is 
marked first of all a tendency, increasing day by day, 
to employ endless bands in preference to frame, and, 
above all, to circular saws ; secondly, to provide protec- 
tive arrangements against accidents likely to occur from 
the high speed at which saws and cutters are worked ; 
thirdly, to keep pace with foreign manufacturers in the 
introduction of new forms of combined and special tools ; 
and fourthly, to simplify the mechanical parts, an 
reduce the cost of production to such an extent as to 
enable them to compete with foreign importations. 

In dealing with details, we shall be better able to point 
out any special feature denoting originality of design, cr 
marked divergence from accepted forms of construction, 
than in a preliminary notice. We must, however, remark 
that it is much to be regretted that, owing either to the 
parsimonious inclinations of the manufacturers or to their 
unwillingness to submit their machines to public inspec- 
tion, the veneering machines, whose marvellous Boom, se 
tions are exhibited in the timber department of the grand 
annexe, are not to be found on the Champ de Mars. 


CHANNELLED STEEL FIRE BOXES. 

THe annexed sketch, for which we are indebted to the 
U.S. Railroad Gazette, shows a corrugated steel fire-box, fitted 
to twenty locomotives on the Jeffersonville, Madison, and 
Indianapolis Railroad, some of which have been in use nearly 
two years. 
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None have cracked or shown leakage at the stay bolts, or 
any indication of injury from strain. These channels are 
Zin. in depth, beginning at the top of the base ring and 
ee upwards about 30in., where they run out. They 
are placed between alternate rows of stay-bolts, as shown in 
the sketch. We have commented in another page on the 
results obtained with this type of fire-box. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ELEPHANT BOILERS, 

S1r,—We have read with satisfaction the article ‘On Foreign 
Steam Boilers,” in your issue of the 9th inst., and canconfirm every 
word you say in favour of the type called ‘ Elephant.” Our 
house has had for many years a considerable business on the 
Continent, and more than fifty years ago the late Mr. E. Hall, 
recognising, as you have done, the clever arrangement of this 
French boiler, brought the design over to England, and from that 
time until now, when the selection is left to us, we recommend, 
as arule, this description in preference to others. Its sous 
cations are cheapness, simplicity of construction, durability, 
safety, and facility for cleaning. We can show now boilers of 





‘ | 

SIX-COUPLED EXPRESS ENGINES. | 

Srr,—I was very much interested in the recent discussion on | 
the above subject, and was sorry to see it terminate so soon, and | 
without a very satisfactory result. The objections to the only 





| this design still at work that were made forty years ago, and, out 


of the large number that we have erected, we are pleased to say 
not one has ever exploded. Any coal or sawdust will suffice for 
them, and, as the fire is all external, there is no danger from 
collapsing flues. Used in conjunction with our compound con- 
densing engine, we know that even in India, with the inferior 
native coal, only 241b. is consumed per horse-power per hour. It 
is quite refreshing to find our old-fashioned notions receiving such 
high commendation at the hands of the editor of THE ENGINEER, 
and we welcome the aid of your able pen in rebutting the doctrine 
that, as a matter of course, old inventions must be less valuable 
than those of a later date, and that novelty is always synonymous 
with improvement. We enclose a drawing of the design we are 
now making, which, while retaining the essential qualifications, 


differs from the original in one or two minor but still important | 
| the priority of the claims of the first two gentlemen to be 
| regarded as inventors. The fact being all the time that a system of 
| construction identical in principle with that of Mr. 


points. JOHN AND Epwp. HA... 


Dartford Ironworks, Dartford, August 13th. 


objections ; the boiler, which has a heating surface of about 1300 
square feet, would amply supply cylinders 19in. diameter by 
22in. stroke, which, acting upon driving wheels 5ft. 10in. diameter, 


| would give 110 1b. tractive force for each pound of cylinder pres- 
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suggestion for a six-coupled express engine were that ‘‘ very large | sure. If more tractive force is necessary, I should suggest cylinders 
i 19in. by 24in., and 6ft. driving wheels, 120 lb. tractive force. The 
7ft. wheels, and that the boiler shown would not have sufficient rigid wheel base in the engine illustrated is 12ft. 6in., total wheel | 


cylinders would be required to drive an engine with six-coupled 


heating surface to supply them.” 
The accompanying design, I believe, will meet the above | 


base 20ft. 9in. E. Lewis Pearce. 
105, Angell-road, Brixton, S.W., August 9th. 








CLEMINSON’S RADIATING AXLES, 


reply to Mr. Midelton’s letter in your last issue. I am a great | 


him, but, nevertheless, I cannot read his clever reply to Mr. | 
Midelton’s strictures without that feeling of enjoyment which I 


self open to Mr. Cleminson’s attacks. 


in which Mr. Cleminson avoids the true question at issue. 








But the fun of the corre- | 
Sir,—I have read with no little amusement Mr. Cleminson’s | spondence does not lie in this alone, but in the dexterous wee 
wi 
admirer of Mr. Cleminson’s system of making railway carriages, | try to cap his little story about the intelligent workman who | 
and I think the thanks of the whole travelling public are due to | did not know Mathew Matics, but was well acquainted with his | 














elude his tormenter the moment the latter touches the weak part 
in the former’s system. Mr. Midelton is quite right, however, 
and the Cleminson bogie car is all wrong in going into and 
leaving curves, and no device has yet been brought out which will 
go into and come out of curves all right, and depend for its 
action on a central pair of wheels. Mr. Cleminson depends for 
the radiation of his axles on the lateral movement of the central 
pair of wheels, but this cannot take place until the central pair of 
wheels reach the curve, and, as will be seen from the accompany- 
ing diagram, the Cleminson carriage goes into and leaves a curve 
as rigid ly as any six-wheeled carriage of the ordinary construc- 
tion. If it does not, the thanks are not due to Mr. Cleminson’s 
invention. 

But the thing does not end here. The best fun of all is that 
Mr. Cleminson, Mr. Fidler, and Mr. Midelton all quarrel about 


eminson 
| was tried some twenty years ago on goods wagons in Austria, and 
failed because of the very difficulty to which I have referred, 
| namely, that the wagons took curves very badly. If Mr. Clemin- 
| son is curious on the matter, it is quite possible he may still find 
some of the old wagons to which I refer on the Austrian State 
railways not far from Vienna. 


ENTERING CURVE 


























In saying this I have no desire to invalidate Mr. Cleminson’s 
patent. I fully believe that he has invented the system without 
any knowledge of what has gone before, and I know that he has 
designed railway carriages so excellent that he deserves to reap a 
g reward, while it is quite probable that just enough of dis- 
| similarity exists between Mr. Cleminson’s invention and that 

tried in Austria to entitle him to a verdict should anyone 
| infringe his patents, after judge and jury had alike been driven 
| to their wits’ end. On the validity of Mr. Cleminson’s patent I 

say nothing, it will be understood. But none the less I can stand 

by and enjoy the picture presented of a clever fencer dealing with 

a very clumsy antagonist, who, curiously enough, has all the 

sound argument on his side. I hope Mr. Cleminson will go on 

for many a long day making his excellent carriages, but whenever 
| the question of originality turns up concerning his radiating 
| system, he will do well to bear in mind that there were engineers 
| before he was born in VIENNA. 
Buda-Pest, August 19th. 





MARINE GOVERNORS. 
Str,—I observe in your issue of last week an article “On 


brother William, by Gem grass Le ber fact that there isa | Marine Engine Governors.” You do not appear to be aware of 
ard pressed by his foe 


certain fish which, when 


s, stirs up the the metho 


adopted for governing compound marine engines 


always experience when a really good joke is being perpetrated. | mud behind him and so escapes while his adversary is blundering | under my patent, No. 2078, 13th of June, 1873. A throttle valve 


Mr. Midelton is hopelessly clumsy in his style, and leaves him- | his way through the fog. So Mr. Cleminson stirs up a cloud to ‘ is so pl 


as to cut off the steam immediately at the back of 
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the low-pressure slide valve, and thereby the steam is retained in 
the receiver between the high-pressure and low-pressure cylinders. 
The valve in question is wrought by any marine governor, and 
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Birmingham is said to give a good foothold with reduction in 
noise, and an experimental piece is about shortly to be laid in the 
city, there will then be an opportunity of forming a fair opinion 
as to its merits. On this system a firm concrete foundation 
is first laid as for an ordinary asphalte pavement, and on this 
is placed a series of chilled castings, 9in. wide by 18in. long, and 
about 2}in. in total depth, consisting of a base about gin. thick, 
from which }in. flanges rise to the height of about 2in., forming 
a honeycomb pattern at the base, the angles being about 2hin. 
apart In every direction, the upper portion of each side being 
removed semicircularly and a hexagonal opening being left in the 
centre of each space. These castings key into each other when 
placed in position, and are then filled with mastic or compressed 
asphalte till within about jin. of the top, which remains in the 
form of projecting iron studs to give the required foothold. 
Having traced the improvements from time to time in the con- 
struction of roadways, and described the different systems now in 
use ; the author proposes to examine and compare the extent to 
which they meet the requirements of a good modern road surface. 
‘irst, as to safety or foothold, the principal data from which to 
deduce conclusions are to be found in the report presented in 
1873 to the Commissioners of Sewers of the City of London, 
by Colonel Haywood, their engineers, his data having been 
obtained by a long series of observations carefully conducted by 
the City police. These observations were made simultaneously, 
therefore, under the same conditions as regards weather, and con- 
sequent state of the roads ; the other conditions as to gradient and 
traffic were as nearly as possible similar; and the number of 
miles which a horse would travel before meeting with an accident 
being taken as a measure of safety. It was found that this was 
relatively as 58 for the ligno-mineral pavement, 132 for granite 
pitching 3in. wide, 191 for asphalte (Val de ‘Travers), and 446 
for the improved wood pavement. The larger number of falls on 
the ligno-mineral as compared with the improved wood pavement 
may attributed to the insufficient foothold afforded by the 
narrow ao of the former, and the extreme hardness of the 
wood, which becomes polished with the traffic. Over one-half of 
these falls on the granite are recorded as complete or dangerous, 
and of those on the asphalte and wood about three-sevenths and 
one-eighth were respectively of the same character. The propor- 
tion being still less on the improved wood and greater on the ligno- 
mineral on accountof the increased difficulty a horseexperienced in 
regaining its feet onthe latter. Inthe absence of similar observations 
with reference to macadam and other pavements, but with the 
above results to start from, and taking the proportion of spaces 
and wooden surfaces into consideration, the author thinks it 
would be fair to assume that, under similar conditions as to 
gradients, traffic, and weather, a horse might be expected to 
travel about 148 miles on Henson’s wood pavement, 181 miles on 
Carey’s, and 477 miles on the asphaltic wood pavement before 
falling. Pavements formed of iron with a roughed surface, or in 
combination with other materials, have been found to furnish a 
foothold till the surface has been worn’ by the traffic, when 
ming polished and slippery, horses have a great difficulty in 
rising, and a large proportion of the falls are serious. In the 
absence of experience it is only fair to assume that Davison’s 
vement will continue to afford a fairly good foothold. The 
urability of the various systems depends so much upon the 
nature of the traffic, gradients, care in original construction and 
| ing, also on the frequency of openings for sewer repairs, &c., 
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has been fitted to a number of vessels, in all of which it has been 
found to answer admirably. P.S.—I send you per book post a 
copy of my specification, also a tracing showing how the valve is 
fitted on board the Transatlantic st Alsatia. 

14, Royal-crescent, Glasgow, August 19th. H. R. Rosson. 











SOCIETY OF ENGINEERS. 
(Construction of Roads—continued from page 118.) 


Miscellaneous Systems of Pavement.—Of the miscellaneous pave- 
ments those most deserving of notice are such as combine the use 
of iron with other materials. About the earliest of these was 
suggested by Mr. Finlayson, an Ayrshire farmer, and was 
described as being formed of cast iron ribbed frames, about 
4ft. Gin. by 2ft. 6in., and 18in. deep, the cells between the ribs 
being fitted with tapered wood blocks—Larch fir being preferred 
—about 18in. long and 9in. square, tapering from the centre to the 
top where they were 8in. square ; the interstices thus formed being 
packed with gravel. He adopted the system himself to a small 
extent, and considered the results satisfactory, but it will readily be 
seen that the system possessed too many objectionable features to 
eome into public use. Mr. John Brown followed with a patent 
which he obtained in 1839 for rectangular iron grids or frames to 
be laid across the road on a ballast These frames were 
divided by flanges running transversely to the road at such 
intervals as would admit of receiving courses of wood or stone 
blocks between, which would be flushed with hot tar or pitch and 
sand. The same objections applied to this system as to Finlay- 
son’s, and the author is not aware if it was ever put in practice. 
The author believes that the first iron pavement in use in London 
was that laid in the Poultry in 1861, and removed after having 
been down 3} years ; the average duration of granite in the same 
thoroughfare having been five years. This consisted of cast iron 
boxes filled with concrete, afterwards inserted and laid in a bed 
of concrete, and which offered a honeycombed surface to the 
traffic. The tractive resistance was slight, but the foothold though 
good at first, shortly became very bad in consequence of the 
raised portions becoming polished:and slippery. This pavement 
had cost about £430 as against £250 for the same area of granite 

itching. It was proposed to introduce a similar pavement into 
Now York in 1863, on the plea of durability, freedom from dust, 
and easy traction, but the author believes that the proposition 
was never carried into effect. Mr. W. Dennis Sey wa in 1868 
to lay granite pavement in composite slabs. The frames, some- 
what similar to moulders’ boxes with a bottom, were to be 3ft. 
square, 4in. deep, and 4in. thick, with spaces 3in. wide between 
the grids; to receive granite pitching 5in. deep, well grouted, 
aech complete slab weighing about 6 cwt. when brought toa 
onerete bed already prepared and finished to the intended 
camber of the road; when in place these were to be bolted to 
each otter, and the whole surface well grouted. The patentee 
expected that a street could be paved in one-tenth the time usually 
oecupied, thet greater facilities would be afforded for repairs to 
gas mains, &:,, and that the renewed surface would not be 
‘impaired by the process. But the author does not perceive suffi- 
eient ground for sech assumptions, particularly after the experi- 
ence of the experimental piece of combined wood and asphalte 
pavement laid similarly in slabs about 3ft. by 7ft. Gin. in Cannon- 
street about four years ago. Mr. Dennis also claimed a reduction 
in draught, and wear and tear, which would be limited to surface 
attrition, and from the absence of subsidence in the individual 
Dlecks, that a smaller amount of dust and mud would be created, 
aise that the saving in the use of smaller granite cubes would 
counterbalance the additional cost of the iron frames. It is 
meedless to remark, though the author is not aware that 
ny pavement has beer Jaid down on this system, that the 
noise of the traffic would met be diminished, and that the 


limit of cost could hardly be maintained. Several attempts 


have been made to remove the objection of the extreme 
slipperiness of asphalte pavement; one of which, consistin 
in the use of leaden studs, is hardly likely te be adop' 

on account of cost. 
the objection by more practical means. 


Mr. R. Davison has attempted to overcome 
A small piece laid in 


that it is impossible to arrive at more than an approximate 
opinion. Macadamised pavement, though fairly durable in 
suburban roads, is found under the heavy traffic of large towns 
to require at least partial renewal every year ; and in some cases, 
as in Regent-street, it is usual to renew the surface twice a year. 
The durability of granite pitching is much greater. The Austrian 
pavement requires renewal in from one to three years. An ordi- 
nary granite pavement or concrete bed has in some cases, under 
light traffic, remained without renewal for nearly twenty years ; 
but under heavy traffic, as in the Poultry, Oxford-street, and the 
Strand, such pavement has required entire renewal within from 
five to seven years. The Manchester pavement is slightly more 
durable under moderate traffic, but it is liable to more rapid 
depreciation under the severe traffic of London streets. The 
durability of asphalte was much exaggerated when first introduced 
into London, but experience has proved that under heavy London 
traffic its durability varies from three to six years, after which, 
though the concrete bed remains generally intact, it is necessary 
practically to relay the whole asphalte surface of these pavements ; 
the mastics are the least durable, and the Val de Travers and 
powdered Sicilian rock are those which wear the least with the 
traftic. In consequence of careless workmanship and bad material, 
as well as unsound principles of construction, the wood pavements 
laid in America have chiefly required to be entirely relaid within 
from three to five years; those formerly tried in England have 
met with like results. The improved wood pavement laid round 
St. Mary-le-Strand has been under almost constant repair ever 
since it was first laid; and in Bishopsgate-street, Aldersgate- 
street, and King William-street it has been found necessary 
to entirely relay it in from two to three years. ‘This has 
been to a great extent due to the extreme elasticity of the 
planking and want of stability in the blocks, which encouraged 
the accumulation and retention of water, thus creating decay, and 
combined with a general want of solidity in the mass of the 
blocks themselves, produces sudden and general surface depres- 
sions. This want of solidity increases rapidly as the blocks wear 
down with the traffic; as in all systems where the blocks are not 
connected, a deep block is essential to stability, and when worn 
to within about 4in. in depth, such pavement may be said to be 
deprived of this element of durability. Moreover, when renewing 
the blocks it is necessary to redress and make up the ballast, anc 
to a certain extent to renew the planking. The ligno-mineral 
pavement possesses much greater durability. This is partly 
attained at the cost of foothold by the use of hard-grained woods. 
The grooved asphalted joints also secure the continuity and 
stability of the blocks, but by expansive mechanical means, as 
the formation of the grooves involves partial transverse angular 
cuts, in addition to the original cross cuts. This pavement has 
resisted the heavy traffic cf Gracechurch-street for nearly six 
years with comparatively little wear, but is subject to depressions 
from the imperfect manner in which the concrete is protected from 
infiltration. The author considers that under heavy traffic 
Carey’s pavement will require to be practically relaid within 
about four years—the blocks depending for stability upon their 
depth and size, the surface presented by each to the bed being 
about 54in., against from 2lin. to 27in. in an ordinary paving 
block—and upon the manner in which they a key into 
each other at the ends. But in the absence of stability in the 
foundation—the softer parts being broken up by the pounding 
influence of the traffic, assisted by the passage of the surface 
water—the finer portions are forced through the joints to the 
surface, producing cavities, which lead to depressions and rapidly 
tend to the destruction of the pavement, The asphaltic wood 
pavement has so far answered the author's expectations as to 
durability that the wear, after nearly four years’ constant use 
under the heavy traffic of Cannon-street, has not exceeded fin.; 
and as this has been uniform without depressions or occasion for 
repairs, and as the blocks remain united by the asphalte keyed 
into the auger holes, there is every reason to expect that this 
pavement, when properly laid, will not require renewal till after 
the blocks have been worn by the traffic to within about 2in. of 
their bases; even then the asphalte and concrete should remain 
practically intact and ready to form part of a fresh roadway of 
equal durability. Its life may thus probably extend to about 
twelve or fourteen years without important renewals, and it is 
reasonable to expect that with fresh blocks this may be further 
extended to another period of equal duration. Henson’s pave- 
ment has not been in use sufhciently long to afford equal 
experience of its durability, but, in the author’s opinion, this is 





practically limited by the time necessary for the traffic to wear the 





blocks to the base of the grooves, which at the present rate would 
occur within about four years; it may then become necessary 
to renew them if they are not sooner acted upon by the 
moisture which may replace the tar contained in the felt 
beneath and around them, and which the action of the traffic 
tends to press out. It will also become necessary at the same 
time to renew the felt, and at least to redress the surface of the 
concrete, by which means another four or five years’ use may be 
derived from it. At first sight the use of iron for street paving 
would suggest durability, but such has not hitherto proved the 
case, and it was necessary to remove that laid in the Poultry in 
1865 after three and a-half years’ use, the average durability of 
granite in the same thoroughfare having been five years. Easy 
traction is so oo yen upon the good state or durability of a 
road, and upon the conditions which conduce to its safety, that 
pavements as combine those two qualities in the highest degree 
may be said generally to afford the easiest traction, But it is 
found when once a load is started, asphalte from its smoothness 
offers the best surface for traction provided the speed is not liable 
to sudden changes, and that the gradients do not exceed 1 in 60 
or lin 70. Henson’s pavement, the asphaltic wood pavement, 
the ligno-mineral, and the improved wood pavement offer yener- 
ally the next best surfaces. It may also be expected that Davison’s 
pavement will compare favourably in this respect. Granite 
pitched pavements follow, and in consequence of the general 
irregularity of the surface, macadamised roads are the worst. 
Cleanliness is the next important requisite for a good roadway, 
not only affecting its safety and comfort, but Ea to a great 
extent its cost, one of the heaviest items in a town surveyor's 
estimate being that for street cleansing. ‘The importance of this 
may be seen from the fact that that item alone in the city of New 
York for one year—1875—amounted 1,128,500 dols. for a popula- 
tion of not quite a million, and about 460 miles of streets, of 
which 160 were unpaved. It requires but slight reflection to 
perceive that the amount must be much greater for London with 
its heavier traffic and divided authority extending over a much 
larger area. The length of roads under the control of the thirty- 
nine local London authorities in 1874 having exceeded 1410 miles, 
about three-fourths of which were macadamised. The expense 
of cleansing the roads in one of the smallest parishes alone, that 
of St. Martin’s-in-the-tields, having a comparatively small pro- 
portion of macadam roads amounting to about £2500 per annum; 
the estimate for the parish of St. George, Hanover-square, for 
the same year being £10,194. The dust necessitating this expendi- 
ture is created (1) by surface attrition, (2) by importation and by 
horse-droppings, and (3) by being worked up from the substratum. 
Macadam is naturally the worst, producing dust and mud freely 
by the last two means ; it may also be regarded as the principal 
source of importation to other pavements. Asphallte is no doubt 
the cleanest, producing but little dirt from attrition and allowing 
none to work up from below. Well-laid granite pavement on the 
Manchester system may perhaps be looked upon as the next in 
order of cleanliness, as but little dust can arise but that produced 
from the attrition of a hard surface; wood pavement generally 
comes next, and then granite pitching laid on concrete or 
ballast. The quantity of slop produced at a cleansing of the 
various pavements has been found by one of our principal 
municipal engineers to be as follows :—per 10,000 yards paar to 
—Macadam 40 loads, granite pitching about 18 loads, and im- 
proved wood pavement 34 loads; that for asphalte may be taken 
at about one load. Having due regard to the construction of the 
roadways, and the sources from which the mud is derived, the 
author considers that a fair estimate of the slop from the same 
area of asphaltic wood pavement would be about 1} loads, ligno- 
mineral 2 loads, Henson’s pavement 2) loads, Carey’s and granite 
or concrete from 8 to 10 loads, and Davison’s iron pavement 1 to 
14 loads. As the cost of removing slop is in London about 5s. per 
cubic yard, and is yearly increasing, as it becomes necessary to seek 
shoots at greater distances, it will be seen how largely the cost of 
cleansing affects the ultimate annual cost of our roadways. Mr. 
Clark, the municipal engineer of Derby, estimated a saving of 
about £50 a year in this respect alone, by the substitution of 
granite paving for macadam in one street of 3000 square — in 
that city. The noise of the traffic varies greatly on different 
pavements. While macadam possesses the one good quality of 
being comparatively quiet, the constant roar of the vehicles over 
granite pitching, and the irritating clatter of hoofs on the asphalte 
are well known; this clatter increases after the asphalte has 
become consolidated by the traffic, and is more distinct on the 
more durable qualities. Of all pavements wood is the most 
quiet, Henson’s producing the least noise of all. The Asphaltic 
Wood Pavement and Carey’s are perhaps the next most quiet; a 
hollow drum-like sound being imparted to the Improved Wood 
Pavement by the planking beneath. Facilities for repairs to gas 
and water mains, &c., as well as for renewals of a pavement 
itself, are matters which affect its value and the public conve- 
nience to such an extent as to be a consideration of the first import- 
ance. Of all pavements, that which requires the most frequent 
renewal, and causes the greatest inconvenience, is macadam ; it 
is also the least capable of perfect reparation over sewer open- 
ings, requiring to be filled in and repaired two or three times 
before it becomes consolidated. Granite pitching and Carey's 
wood pavement are also objectionable on this account, as it is 
necessary to take up a greater width than that of the trench, and 
to re-lay it more than once; even then the crown of the road 
having once been broken, the surface is particularly subject to 
subsequent irregularity. ‘The improved wood pavement possesses 
these disadvantages to a yet greater extent, as it is necessary to 
take up an increased width, in order to saw through the planking 
in such a way that when re-laid the joints shall break bond ; this 
even does not insure an uniform settlement, and the line of the 
trench is subsequently marked by surface depression. The ligno- 
mineral and Henson’s wood pavement are capable of more perfect 
renewal, on account of the concrete bed, and particularly by 
reason of the asphalte joint in the former securing a continuity 
of connection between the courses. Asphalte pavements can 
also be repaired and re-laid in a very perfect manner, 
and there is no necessity to increase the width of a trench. 
But the asphalte, especially the compressed rock, is usually 
opened up with difficulty. Davison’s pavement would 
appear difficult to open up, on account of the continuity of 
the iron and asphalte surface, a large proportion of which is liable 
to be Sancopel in the operation; thus repairs and renewals are 
likely to be costly, though there is every prospect of their being 
effectual. In the event of repairs or gas openings in the asphaltic 
wood pavement, it is not necessary to remove a greater surface 
than that of the trench. In restoring the pavement, after having 
well rammed the filling into the trench, the old concrete, po | 
with a portion of fresh material, is spread in continuation of the 
rest of the bed, the old asphalte is re-melted with a little fresh 
flux, and on being spread over the concrete, and run between the 
courses of the blocks, becomes perfectly united with the original 
road, the form of which is maintained even though the filling of 
the trench under the concrete should partially subside. It is 
hardly possible to arrive at more than a general comparison of the 
cost of the various systems of pavement, as the circumstances 
under which they are laid may vary considerably, Those also 
which may appear cheapest at first, frequently prove the most 
expensive when their renewals over a term of years are taken 
into consideration ; their comparative cost is still further affected 
by the amounts expended on cleansing, Comparing the prices at 
which contracts are taken, the cheapest in first cost is undoubtedly 
macadam, the price varying from 2s, 4d. to 6s, 8d. per square 
yard for town roads. But the cost of maintenance varies to a 
much greater extent, for while in some suburban roads it does not 
exceed 4d. per square yard, it amounted to 2s. 5d. in Piccadilly in 
1863, steadily increasing with the traffic each year, till in 1875 it 
reached 3s. 5d. The maintenance of Regent-street is now said to 
amount to over 5s. per square yard per annum, and that of the 
principal London ihoroughidess so paved may be said to average 
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2s. 6d. to 2s. 11d. per square yard per annum over a period of 
fifteen years, in addition to the increasingly heavy cost of cleansing, 
which now brings the average annual amount to about 4s. = 
square yard. ‘The first cost of macadam concrete is heavier, that 
in Edinburgh having cost from 6s, 8d. to 9s. per square yard. 
But the annual expense of maintenance and cleansing being much 
less, its ultimate cost would be below that of ordinary macadam. 
Though the first cost of stone pitching is much heavier than that 
of macadam, the smaller amount required for repairs and reduced 
cost of cleansing render a cheaper road for large towns over @ 
term of years. The prices vary considerably with locality and 
construction, On ballast, it cost in Edinburgh in 18/2 from 10s. 
to 12s. per yard ; on concrete, 14s, ‘The prices in London varied 
from 16s. 6d. to 18s,; the average price with repairs over seven 
years being 19s. 9d., or at the rate of 2s, 10d. per annum, which 
would be increased by cost of cleansing to about 3s. 4d. 
per annum. ‘The price in concrete varies from 17s, 6d. 
to 20s., and the maintenance from 3d. to 10d. per annum, 
the cost of cleansing being about 54d.; the average cost 
over a term of ten years being from 20s. to 22s, 6d., or 
with cleansing, from 2s. 54d. to 2s, 84d. per annum. The 
average price in the City is 17s. 9d. per square yard, with a 
maintenance rate of from 4d. to 10$d. per yard, the average being 
£1 4s. 9¥d. over a term of fourteen and a-half years, the annua 
cost ranging from 1s. 24d. to 3s.}14d. per yard, or, with cleansing, 
say, from 1s, 8d. to 3s, 7d. per square yard per annum. ‘The first 
cost of Val de Travers compressed asphalte and the Limmer 
asphalte varies from 14s. to 16s. per yard, and a maintenance rate 
of 1s, 3d. to 1s. 6d. for fifteen years after the first, thus bringing 
the annual cost of these pavements from 2s. Ojd. to 2s. 5d., or, 
with cost of cleansing, from 2s. 1d. to 2s. 54d. ‘The first cost in 
the provinces is 15s. per square yard, with a similar maintenance 
rate of 3d. to 9d.; the annual cost, with cleansing, being thus 
from about 1s. 1jd. to 1s. 7d. per square yard. ‘The price for 
Barnett’s asphalte in the city was 13s. 6d., and annual cost, 


including maintenance, 1s. 10#d., or, with cleansing, 1s. 114d. per | 


square yard per annum. ‘The price of British—artificial— 


asphalte for London parishes varies from 8s, 6d. to 12s, per square | 


yard. ‘The author considers that the following may be taken as 
a fair approximation to the cost of some of the principal systems 
of pees 

of 14s. to 16s., and maintenance rate, after the first year, of 1s. 3d. 
to ls. 6d. per square yard in London, and 3d. to 9d. in the pro- 
vinces, over a term of sixteen and seventeen years respectively, 
gives an annual cost of 2s. O}d. to 2s. 5d. for London, and 1s. 1}d. 
to 1s. to for the provinces, or, with cleansing, an average of 
2s, 3d. for London, and 1s. 5d. for the country. The price of the 
asphaltic wood pavement ranges from 13s. to 14s, 6d. per yard, 
with a maintenance rate of 9d. to 1s. 3d. per yard for thirteen 
years after the first two, resulting in an annual cost of from 
1s. 64d. to 2s. 14d., or, including cleansing, an average of 1s, 104d. 
per square yard per annum. ‘The first cost of Carey’s pavement 
is 12s, 6d. per square yard; but, though cheaper in the first 
instance, the author considers that this pavement, as well as 
Henson’s, would be more expensive than either of the former 
if taken over a term of years. 

It will be seen from the above that, taking the experience in 
London as the test, macadam is cheapest in first cost, concrete 
macadam follows; after which we have, in order of cheapness, 
Barnett’s asphalte, the asphaltic wood pavement, the Limmer 


pavement :—The improved wood pavement at a first cost | 





and Val de ‘Travers —e and the improved wood pavement ; | 


granite pitching on ballast and on concrete being the most 
expensive. But if the test be taken to include not only first cost 
but maintenance over a term of years, and annual cost of 
cleansing, the average order would be as follows :—Asphaltic 
wood pavement, 1s. 104d. per annum; Barnett’s asphalte, 
1s, lsd: improved wood pavement, 2s. 3d.; Val de Travers and 
Limmer asphaltes, 2s, 3}d.; granite pitching on concrete, 2s. 74d.; 
granite pitching on ballast, 3s. 4d.; macadam, 4s, It will be 
seen that wood pavements come out the most favourably as to 
cost, and of these the pavement in the construction of which the 
smallest proportion of wood is used will, in the author’s opinion, 
continue to give the best results, timber being the most expensive 
material employed, and more liable to a rise in price. 
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[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification, The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to es, in place 
p Theta to those pages and finding the endian of te Specifi- 
cation. 


Grants and Dates of Provisional Protection for Six Months. 


1693, Sroprertne Bort ies, &c., Barthélemy Martin, Paris.—A communi- 
cation from Charles Maré, Nantes, France.—27th April, 1878. 

2424. Beartnos for SuHarrs, Antoine Courne, Rue St. Etienne, Nice, 
France.—18th June, 1878. 

= Ho gg Pires, James Phillips, Maple-road, Penge, Surrey.—5th 

uly, 1878. 

2778. ArmouR Patina, &c., Martin Underwood, London-wall, London. 
—lith July, 1878, 

2840. SutrHate of Ammownta, Peter Spence, Manchester, and Thomas 
Illingworth, Leeds.—1l6th July, 1878. 

2846. Compositions for Coatinc the Borroms of Suirs, &c,, Henry 
Allington Harvey, Plymouth. 

2855. Ciuganrna Winpows, George Frederick Redfern, South-street, 
Finsbury, London.— A communication from Elias Palmer Hall, 
Chicago, U.8S.—17th July, 1878. 

2871. PROPELLING and Steret>G Vesseis, &c., Alexander Melville Clark, 
Chancery-lane, Londen.—A communication from Heori Félix Louis 
Worms de Romilly, Paris, 

2872. Sprnnine and Dovcsiine Corton, &c., Thomas Coulthard, Preston. 

2875. LastinG Boots and Suogs, William Robert Lake, Southampton- 
buildings, London.—A communication from George Warren Copeland, 
st and William Storer Eaton, Boston, Massachusetts, U.S.—18th 

uly, 1878. 

2004. Puncuinc Jacquarp Carps, Thomas Nuttall, Ramsbottom.—-20th 
July, 1878, 

2017. Temporary Locomotive Lec Surports, James Peter Piper, Bed- 
ford.—22nd July, 1878. 

2920. Suears designed for SHEARING SHEEP, Thomas Hodder Heard, 
Sheffield. 

2922. Pumprnc Enarxes, John Gwynne, Cannon-street, London. 

2024. Warcues, Thomas Mills, Oldham: 

2926. INDIA-RUBBER SHores and Boors, Phineas Lawrence, Farringdon- 
road, London.—A communication from the National Rubber Company, 
Bristol, Rhode Island, U.S, 

—. hs ta Alfred William Birt, Dock-street, London.23rd July, 
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oo. 
2932. ExtincuIsHinc Fires, Duncan Maclver Campbell, Asknish and 
Loch Gair House, Argyll. 
2934. ConpEeNnsING Fresi Water from Satt Water, Franklin Hocking, 
Quality-court, Chancery-lane, London. 
2936. TRaMWays, Jonas Proctor und Walter Martin Musgrave, Bolton. 
3938, Woven Goons known as “Corps,” James Newton and John Edward 
Newton, Saddleworth. 
2940, HorsesHoes, John Anderson, Glasgow. 
2944. CoMBINED Rrapine and Grain Straw Binbinc Macutnts, James 
Lamb Hancock, Dalston, London. 
2946, Sewina Macuives, Spencer Mort and George Browning, Glasgow. 
— Tannic Gauuic Actp, &e., Frederick George Vedova, Lord-street, 
Ave . 
2951. PAPER-BAG MaAcuines, Louis Francis Winter, Hunter-street, Bruns- 
wick-square, London. 
2952. Panrocrapns, &c., William Francis Humphries, Litnerick,—A com: 
gael from James Thom, Carrolltan, Louisiana, U.S,—24th July, 
io 





2956, Urinisinc the Waste Matrer resulting from Coay WAsHING, John 
Watson Ormiston, Shotts. 4 

2958. Dryinc Wuire Leap, &c., John Cowdery Martin, Upper Hill-street, 
Richmond. 

2960. RaiLway Crossincs and Switch Boxes, John William Hartley, 
Stoke-upon-Trent. 

2962. Joinine Funcine Wire, Joseph Henry Nettlefold, Birmingham. 

2064.  alialaadiaai Emery WHEELS and Latues, William James Tarrant, 
Poole. 

2966. TypocRaPHic and LirHoGRAPHIC Printinc Macuines, Alexander 
Melville Clark, Chancery-lane, London, —A communication from 
Auguste Hippolyte Marinoni, Paris.—25¢h July, 1878, 

2908. CHAINS, TRopert Applegarth, Abchurch-lane, London.—A communi- 
cation from Augustin Onésime David, Paris. 

2970. Horsesnoes, Thomas Whiteside Rae, Enfield. 

2974. WATERPROOFING CLOTH, Emile Vandercolme Dickson, Condekerque- 
Branche les Dunkerque, France. 

2980. WARPING and Beaminc, John Jackson Ashworth and George Ash- 
worth, Pendleton. 

2982. Cork Apparatus and all kinds of Garments for PreserviINnG 
Buoyancy in the Water, &c., Harry Robert Newton, Seymour-street, 
Hyde Park, London.—26th July, 1878. 

20984. Tuyeres, David George Hoey, Workington, 

2986. Exuipirine the OurLines, &., of Natura. or other Onszcrs, John 
Blakey, Leeds. 

2989. Preservinc Meat, &c., Silvester Fulda, Bow, London. 

2990. Frxinc or Securtna Encaustic Tives, &c., William Godwin, Lug- 
wardine. 

2992. CLEANING Corton SrEeD, Marshall Arthur Wier, Shepherd’s-bush, 
Middlesex. 

2994. Sawine Macuines, &c., Adam Knox, Glasgow.—27th July, 1878. 

3043. TREATMENT of SuGAR, James Duncan and John Alexander Reina 
Newlands, Mincing-lane, London, and Benjamin Edward Reina New- 
lands, East Ham. 

3045. Gas Motor EnGines, Dugald Clerk, Glasgow. 

3047. Pianororre Actions, Henry William Hemsworth, Southend.—A 
communication from Hermann Alm, Brandenburg, Germany. 

3049. TreaTMeNT of SaccHaRiNe SupsTaNnces, &c., James Duncan and 
John Alexander Reina Newlands, Mincing-lane, London, and Benjamin 
Eaward Reina Newlands, East Ham.—lst August, 1878. 

3051. Furnaces, &c., John Calderwood and William M‘Cutchon, Addie- 
well Chemical Works, West Calder. 

3053. Sewrsc Macuivery, Herbert John Haddan, Strand, Westminster. 
—A communication from Hans Peter Henriksen, Boulevard du Temple, 
Paris. 

3055. SuSPENDING TrowseERs, &c., James Shepley, Oldham. 

3057. Hats, &¢., Edwin Powley Alexander, Southampton-buildings, 
London.—A communication from Jean Fernand Bouas and Gustave 
Bernard, Paris. 

3059. Stipe Ruves, Frederick Augustus Sheppard, Southampton. 

3061. APPLIANCE for F1xinc into the Grounp for FastenrnG Corps, &c., 
Robert William Pound, Appuldureombe. . 

3063. Potisuincthe Eyes of NeEpes, William Robert Lake, Southampton- 
ee a iat London. —A communication from Frank Armstrong, Bridge- 
port, U.S. 

3065. Uritistnc Steam, Thomas Ritson, Pollokshields.—A communication 
from Tom Atkinson Ritson, Buffalo, U.S. 

3067. Fastentna for Lockets, &c., Max Tuteur, Hatton-garden, London. 
—2nd Auguat, 1878. 

3069. TRANSMITTING Motive PowER, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from Charles Auguste 
Faivre and Ernest Victor Faivre, Nantes, France. 

3071. Curtine Watcn, &c., SMALL WHEELS, Thomas Peter Hewitt, Scotch- 
lane, Prescot. 

3073. Dyerna and Printinc ANILINE Biack, Thomas Holliday, Hudders- 
field.--A communication from William Jules Samuel Grawitz, Boule- 
vard Henry IV., Paris. 

3075. Preservine Meat, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Michel Albert Jouét-Pastré, Paris. 
3077. Fire Bripces of Furnaces, Jonathan Ireland, Edward-street, 
Broughton-lane, Manchester, and Thomas Holt, Phcebe-street, Regent- 

road, Salford. 

3079. Sopa and Potasx, James Mactear, G 

3081. TreaTtnc Woo Len Racs, Alfred 
Boulevard St. Denis, Paris. 

3083. Irontnc Macuings, Alfred Westerby, Hoxton, London. 

3085. AITEMPERATING, &c., the TEMPERATURE of FeRMENTING and other 
Liquips, Joseph Harding, Exeter. 

3087. Courtine Ro.ier or other SHarrs, Thomas Ellison Smith, Royd 
Works, Keighley. 

3089. Iron and Sreet, Alfred Longsdon, Queen Victoria-street, London. 
—A communication from Alfred Krupp, Essen, Germany. 

3001. Warcues, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from Victorien Bousset, Morez du Jura, 
Jura, France.—3rd August, 1878. 


lasgow. 
Daniel and Alfred Lessieux, 
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Complete Specifications. 

3113. Prantnc Woop, &c., Lionel Varicas, Chancery-lane, London.—A 
communication from William How: e, Cincinnati, U.S.—7th 
August, 1873. 

3116. Removine Cinpers, &c., from STEAM and other Suips, Gilles Louis 
de Maupeou d’Ableiges, Cherbourg, France.—7th August, 1878. 

3129. RecuLatine, &c., the Speep of Marine and other Steam ENGINes, 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from James A. Rigby, Carson, U.S.—8th August, 1878. 

3161. ArRREsTING INcRUsTATION in BorLers, Herbert John Haddan, 
Strand, Westminster .— A communication from Francis Janssens, 
Herten, Holland.— 10th August, 1878. 

3189. Bect Lactne, William Robert Lake, Southampton-buildings, London. 
—A communication from Marshall Jewell, Hartford, U.S.—lzth August, 
1878. 

3208. Meat Conserves, Henry Simon, St. Peter’s-square, Manchester.— 
A communication from Friedrich Kuntze, Leipzig, Saxony.—1l3th 
August, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

2867. Envetores, George Henry Booth, Swanville-place, Rathmines.— 
14th August, 1875. 

2880. SaLts of AMmon1A, Robert Ormiston Paterson and Francis William 
Brothers, Cheltenham,—16th August, 1875. 

2889. ATracHING Heres to Boots and Suors, William Morgan-Brown, 
Southampton-buildings, London.—17th Avgust, 1875. 

2972, Preservinc Suips' Borroms, John Henry Johnson, Lincoln’s-inn- 
fields, London.—24th August, 1875, 

2893. Bicycies, Charles Carter, Brixton,—17th August, 1875, 

~. Sutpuvunic Acip, Albert Sauvée, Parliament-street, London.—17th 

uguat, 1875. 

2942. Tire for Kits, John Woods, the Foundry, Wells.—2let August, 

1876 


876. 
2938. Rattway Crosstnes, Richard Price Williams, Great George-street, 
Westminster —20th August, 1875, 
2086. Cocks and Stuice# and Supe VaLves, James Mallinson, Welwyn.— 
25th August, 1875. 
8013. Packinc for VatYes, William Henry Hornsby, Portland-place, 
London.—27th August, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 


2211. Spreapinc Fuiax, &e., Alfred Vincent Newton, Chancery-lane, 
London,— 22nd August, 1871. 

3449. Rorary ENGINES, dames Eglinton Anderson Gwynne, Essex-street 
Works, Strand, London, and Benjamin Beale, Elizabeth Cottage, 
Parnel-street, New Cross.—20th December, 1871. 

2212. Borries, Hiram Codd, Park-place, Caledonian-road, Loudon,—22nd 
August, 1871. 





Notices of Intention to Proceed with Patents. 


1354. Mowrne and Reaprne Macuines, John Whitaker and Robert Jones 
Powell, Wrexham,.—5th April, 1878. 

1374. WHEEL Carriaces, Henry Sainsbury, Curtain-road, London.—6+h 
April, 1878. 

1389, Looms for WeavVinG, John Ainsworth, Preston. 

1395. SHutTtLes for Weavine, Thomas Crawshaw, Dewsbury. 

1404, Scissors, Robert Johnson Watts and James Memmott, Sheffield.— 
8th April, 1878. 

1409. VeLocipEepEs, Joseph Law, Birmingham, and Thomas Law, Wolver- 
hampton, 

1419. TRANSMITTING MessaGes, Melville Thomson Neale, Buckingham- 
street, Strand, London.—tth April, 1878. 

1422. Power Looms for WEAVING Brusseis Carpets, &c., Henry Conradi, 
Lower James-street, Golden-square, London.—A communication from 
Otto Hallensleben. 

1431. Evastic Gusset Wens, Luke Turner, Leicester. 

1434. Hrnces, Jonas Smith and Alfred Lord, Keighley. 

1435. Sewina Macutnes, Thomas Singleton, Darwen. 

1440. SAND Mounps for Mera Castines, William Robert Lake, South- 
ee , London.—A communication from William Aikin and 
William Whyte Drummond.—1l0th April, 1878. 

1448. Newsparer Howper, Henri Adrien Bonneville, Piccadilly, London. 
—A communication from James Schueur. 





1444. Picric Acip, Bereeth Siegler, Fenchurch-street, London.—lith 
April, 1876. 

_ yo) epee Tirrine Apparatus for Barres, &c., David Foster, 

effield. 

ae Devevorinc, &c., ELectric Currents, Henry Curtis Spalding, 

ndon. 

1470, Cocks and Taps, William Henry Bailey, Salford.—12th April, 1878. 

1476, ARTIFICIAL FvEL, Frederic Dixon, South ton-buildings, London. 

1477. Drats, William Brown, York. 

1486. Buoyanr Soap, William Robert Lake, Southampt 
London.—A communieation from Jacob Hilgers. 

1487.. Paper for PREVENTING Fravup, Alfred Anthony Nesbit, Gracechurch- 
street, London. 

1490. Cosnectinc Knoss to their Sprnpies, Joseph Cooper and John 
Robert Cooper, Birmingham.—13th April, 1878. 

1496. Beartnes for Rois in Rotirxc MiLxs, John David Grey, Aberavon. 
—lith Apri, 1878. 

1509. Warer Meter, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Jean Antoine Clément and Pierre 
Valdelitvre. 

1524. Wasuinc and Dressine Stanps, &c., Bradly Barnard, Canonbury, 
London.—1l6th April, 1878, 

1529. Manure, Hugo Hartmann, Grieffenberg, Prussia. 

1548. Parina or Currina Cakes, Michael Fenton and Samuel Nurse, 
Kingston-upon-Hull. 

1555. STeaMING Fasrics, John Hawthorn, Newtown, Disley.—17th April, 
1878. 

1567. Toppinc and Taitinc Turyirs, Thomas Hunter, Maybole.—18th 
April, 1878. 

1634. Morive Power Apparatus, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Casper Huebner and Philip 
John Kohberger.—23rd April, 1878. 

1666. BLANKets and Bep Covers, Leigh Slater, Manchester.—25th April, 
1878. 

1693. StoprerInG Borrttes, &c., Barthélemy Martin, Paris.—A communi- 
cation from Charles Maré.—27th April, 1878, 

1725. BicycLes and VeLocirepes, Victorien Renard and Charles Renard, 
Paris.—30th April, 1878. 

1769. Grate Bars, Alexis Godillot, Paris.—2nd May, 1878. 

2023. Sream Boicers, William Phillips Thompson, Liverpool.—A com- 
munication from Joseph Barbe.—2ls¢ May, 1878. 

2084. Tripop Heaps for Transits, &c., for Surveyine, &c., Arthur Davis, 
Newygate-strect, London.—A communication from Daniel Hoffman.— 
24th May, 1878. 

2209. Currinc, BunpLInc, and Binpine Firewoop, Frank Kingston, 
Greenwich.—lst June, 1878. 

2330. Desrroyine Sivues, Daniel de Pass, Leadenhall-street, London.— 
11th June, 1878. 

2497. Heatinc and Dryrye, Franklin Hocking, Quality-court, Chancery- 
lane, London.—22nd June, 1878. 

2663. Paper Disnes, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Lucien Fisher, jun., Chalmers Inger- 
soll, and Henry Alonzo House.—3rd July, 1878. 

2682. Topacco Pipes, James Philips, Penge.—5th July, 1878. 

2704. TREATING SMOKE, Gases, Vapours, &c., John Smethurst, Clifton.— 
6th July, 1878. 

2797. Purses, Samuel Loebl, Aldermanbury, London. 

sags 0 PHOTO-CHEMICAL PrintinG, William Willis, jun., Bromley.—12t/ 

uly, 1878. 

2844. Tosacco Pires, CicaR and CicareTre Houpers, George Castledei, 
Canterbury.—l7th July, 1878. 

2872. Spinninc and DovuBLine Corton, &c., Thomas Coulthard, Preston.— 
18th July, 1878. 

bao og aaaae Copper from Orgs, Henry Doetsch, Copthall-buildings, 
4ondon. 

= a Coprer from Ores, Henry Doetsch, Copthall-buildings, 

ndon 
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2886. BREECH-LOADING SMALL-ARMs, Henry Hammond and Edwin Ham- 
mond, Winchester.—1l9th July, 1878. 

2916. Spinnine, &c., Frsres, Edmund Tweedale and Samuel Tweedale, 
Accrington. : 

2919. CuTtrnc or Ciirrtnc THorn, &c., Alfred Ridgway, Market-place 
Macclesficld.—22nd July, 1878. wie? “Hogg 

2925. Yarns, John Clapham, Leeds. 

2926. INDIA-RUBBER SHOES and Boots, Phineas Lawrence, Viaduct Works, 
Farringdon-road, London.— A communication from the National Rubber 
Company.—23rd July, 1878. 

2934. CONDENSERS, Franklin Hocking, Quality-court, Chancery-lane, 
London. 

2936. Tramways, Jonas Procter and Walter Martin Musgrave, Bolton. 

2937. TreaTING REFUsE and SewaGe Water, Joseph Adamson and Henry 
Booth, Hyde. 

eer ray Actp, &c., Frederick George Vedova, Liverpool.—24th 

uly, 1878. 

2956. Uritisinc Waste Marrer from coal washing, John Watson 
Ormiston, Shotts. 

2967. DisTILLine Liquips, Archibald Douglas Bryce-Douglas, Burnbrae.— 
A communication from Dixon Provand.—25th July, 1878. 

2981. Yarns, John Clapham, Leeds.—26th July, 1878. 

2990. Fixine or Securine Encaustic Tites, &c., William Godwin, Lug- 
wardine.—27th July, 1878. 

3033. Raibway Swircues or Ponts, Egmont Feldtmann, London.—A 
communication from August Blauel.—slst July, 1878. 

3045. Gas Motor Encines, Dugald Clerk, Glasgow. 

3048. Screws, William Robert Lake, Southampton-buildings, London.— 
A communication from Charles Dake Rogers.—1lst August, 1878. 

3051. Furnaces, &c., John Calderwood and William M‘Cutchon, Addie- 
well my Works, West Calder. 

3059. Stipe Ru.es, Frederick Augustus Sheppard, Southampton. 

3064. Batina Presses, William Robert lake, Southempten-builiings, 
London.—A communication from Zelora Phillips.—2nd August, 1878. 
3077. Fire Bripces of Furnaces, Jonathan Ireland, Edward-street, 
Broughton-lane, Manchester, and Thomas Holt, Phoebe-street, Regent- 

road, Salford.—ird August, 1878, 

3109. EVAPORATING SaLINe Sotutions, Sydney Pitt, Sutton. —A communi- 
cation from Paul Piccard.—tth August, 1878. 

3116. RemMovinG CrnpDErRs, &c., from Steam and other Sups, Gilles Louis 
de Maupeou d’Ableiges, Cherbourg, France.—7th August, 1878. 

3161. ARREsTING INCRUSTATION in BeomLEeRs, Herbert John Haddan, 
Strand, London.— A communication from Francis Janssens. — 10th 
August, 1878. 

3208. MgaT ConseRves, Henry Simon, St. Peter’s-square, Manchester.— 
A communication from Friedrich Kuntze.—13th August, 1878. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
? the office of the Commissioners of Patents within twenty-one days after 

ate. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





4729. Sprnsina, R. Grime.—Dated 12th December, 1877. 6d. 

The undue stretching or straining of the yarn is obviated by automatic 
variation in the speed of the entire frame, such variation being in accord 
with the increasing or decreasing diameter of the cop or bobbin that is 
built or formed ; thus the change in the drag or strain upon the yarn 
due to the traveller is compensated by causing the traveller to have its 
smallest resistance or friction upon the ring when the yarn is being 
wound upon the smallest diameter of the bobbin or cop, and at the same 
time that it has its greatest drag or strain; and also by causing the 
traveller to have an increased and increasing resistance or friction upon 
the ring when the yarn is being wound upon an increased and increasing 
diameter of the bobbin or cop, and at the same time that it hasa 
decreased and detreasing drag or strain. A differential motion is 
arrangec to operate in conjunction with the traverse motion, whereby 
the rail ring is raised and lowered. 

4745. Harvestinc or Reaprnc MAcuines, M. 7. Neale.—Dated 13th 
December, 1877. 2s. 2d. 
This relates to improvements upon patents No, 3102, dated 3rd August, 
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1876, and No. 368, dated 29th January, 1877, and consists, first, in making 
the rearward orm adjustable to accord with the position of the tying 
gear; second, the combination with the form of tines or 
prongs (or their equivalents) held in a nearly vertical position by springs 
or counterbalances, so that when stalks are pressed against 
them they will assume an inclined position, and act as guides over which 
the stalks be moved; third, a method of gathering together, com- 
pressing, and holding the stalks to be bound by the use, in combination 
with the rearward platform, of a reciprocating rake or fork, tines or 
prongs, arms and fixed receiver ; fourth, the combination with 
the pressing arms pparatus for receiving the binding material 
drawn out whilst the twine carrier is revolving, so as to prevent entangle- 
ment of the binding material through absence or insufficiency of stalks to 
be bound. 

4891. Gaixpine anp Treatinc Grarx, Bark, &c., 

24th December, 1877.(A communication.) 6d. 

The material is ground by rollers which are used in pairs, made with 
angular ridges or belts that fit or interlock together, and the two rollers 
are to revolve at different speeds, so that while the material intro- 
duced between them must necessarily pass through the mill at the speed 
at least of the slower roller, it is cut, and torn, and crushed by the 
superior speed of the faster moving roller. A carrier to convey the 
ground material from the mill is fitted with a sieve to which is imparted 
a suitable motion, and the portion that has not been ground sufficiently 
fine may be returned to the rollers or passed through another similar 
pair. 

4895. SLeEPeRs anv Cuips For Ras, J. C. Buaten and J. Livesey.— 
Dated 26th December, 1877. 6d. 

A wrought iron or steel plate is subjected to pressure or blows in a 
mould, so as to give it a bowl shape, and also to raise up a portion of the 
plate as a swell or protuberance, part of which is separated by a cut and 
raised sufficiently above the general surface of the plate to form a clip, 
under which is inserted the edges of one of the flanges of the rail. For 
securing the other flange, at another part of the plate is raised a clip of 
considerably greater dimensions to admit the flange, and also a key or 
wedge for tightening the rail in its place. 

4807. Surractinc anp Dressinc Mitistones, J. Edge.—Dated 27th 
December, US77. 6d. 
The apparatus for indicating projections consists of a radial arm which 
is supported by a pivot working in the centre of the millstone. To the 
ial arm is cast a V-shaped slide, on which the centre of a plate or 
straight edge fits ; this plate has two arms supported on the face of the 
millstone near its circumference, and it can be raised or lowered by a 
screw, and the under surface is painted or covered with raddle ; the 
whole apparatus is turned round on its pivot over the surface of the mill- 
stone, and if any parts project they are marked by the paint or raddle on 
the underside of the plate. The machinery for dressing the furrows in 
millstones consists of a bed plate or frame, which is fixed to the axle of 
the millstone at any requi! angle; on this plate is a slide with head- 
stocks supporting the axle of an emery wheel, which is turned rapidly 
round by a band passing over guide pulleys; the slide is moved to and fro 
to cause the emery wheel to cut the furrows by hand power, or by a 
screw or nut, or other equivalent. 
4898, Cueckinc anp Recorpixe Fares, D. Clarke.—Dated 27th Decem- 
ber, 1877. 6d. 

This apparatus consists of a box having a transparent top and provided 
with a slit and shoot into which passengers drop the coins. The coins 
are received upon a hinged flap or table and remain thereon visible 
through the top. The fares are tipped into a fastened receptacle beneath 
by a mechanism which also strikes a bell, and it may also record the 
amount of fares so tipped into the receptacle. The mechanism consists 
of a series of sliding rods arranged on the inner side of the box, their 
ends projecting through the top to the exterior thereof, and having studs 
by which they may be depressed against springs which have a tendency 
to return them to their original position. 

4902. Actruatinc Ramtway Brakes, W. Morgan Brown.—Dated 27th 
December, 1877. (A communication.) 6d, 

This relates to brakes wherein the power to apply the brakes is 
derived from a rotary axle of a car or truck in motion, such axle having 
joined with it longitudinal movable friction clutches, adapted to engage 
or release at will the ends of a spool loose on an axle, the spool having 
connected with it a brake chain, which is wound or unwound as it is 
desired to apply or release the brakes. This chain as it is wound upon 
the spool operates the long end of an auxiliary lever, preferably an elbow 
lever, connected at its other end through a rod with levers, such as are 
commonly employed on railway cars, to operate the brake beams as 





W. R. Leke.—Dated 


4904. Unrversat Timepiece orn Geocrapuicat CLock, 4A. M. Clark.— 
Dated 2th December, 1877.{A communication.) 6d. 

This consists of a clock with a dial, which is sub-divided as to indicate 
the twenty-four hours of the day, and arranged with a revolving face 
es having a map of the earth on a polar projection, the face plate 

ing placed on the hub of the hour hand. A loosely moving and 
graduated index hand is placed on the hub of the hour wheel for indi- 
cating the time and geographical location of any place. 

4905. Movutprine ArtiriciaL Stone ror Buripre, J. C. Sellars.—Dated 
27th December, 1877. 6d. 

The press is constructed with a split or double table on which the 
mould rests, so that the table can be adjusted to various widths of blocks 
and at the same time allow the length of the block to be varied. The 
dies are formed of several pieces, attached to the carrier in any con- 
venient manner, so that one or more pieces mzy be removed from or 
added to such die, and the form or shape thereof varied at pleasure. 
The moulds are constructed with loose side and end pieces, which rest on 
the foundation ri carry the moulded block, so that the side and end 
pieces will be delivered with the moulded block, and may then be 
removed. 

4906. Bep Borroms, &c., or Surps’ Steermnc Bertus, W. R. Lake.- - 
Dated Yth December, 1877.A communication.) bd. 

This consists in the combination with pivotted frames pivotted at 
points in lines at right angles to each other of the bed bottom, provided 
with a weighted projection forming the connecting medium between 
the bed bottom and pivotted frames. 

4909. Apparatus ror Ssvurriinc Carns, H. C. Ash.—Dated 27th Decem- 
ber, 1877. 6d. 

This consists of a box or case with an open top, through which a pack 
of cards can be introduced endwise. Projecting inwards from about the 
centre of one of the ends of the case is a comb or grating of pins. In the 
two opposite sides of the case are slots, rising upwards from the bottom 
to just above the level of the comb or grating. These slots receive the 
ends of a slide, which passes across the interior of the case. 

4910. Currinc anp Dressinc Stone, M. R. McHafiie.—Dated 27th Decem- 
ber, 1877. 6d. 

This ‘consists in mounting each cutter much as the mason holds his 
chisel, longitudinally in the direction the upper surface of the stone is 
being hewn or dressed with the head lying back, over or down towards 
the stone below and behind it at an angle of about from 25 deg. to 
60 deg. The tools are preferred to be i, and round or polygonal at 
the lower and middle body part, which is fitted tightly through a 
hollow socket holder resting by a shoulder formed by the head part, 
which is larger than the body part, with the head rounded and project- 
ing up above the holder sufficiently to be struck by oscillating or sliding 
mechanical motive mallets, hammers, com rs, or other equivalent, 
one mounted preferably over each cutter, which has its cutting edge pro- 
jecting down to and acting on the upper surface of the stone to cut and 
dress it when struck. 

4931. Expansion Gear ror Steam Encines, &c., A. Robert.—Dated 2th 
December, 1877. 6d. 

This consists in the employment of a wedge appliance or frame in con- 
nection with a hydraulic or other governer for automatically regulating 
the expansion or cut-off. Thesteam cylinder is formed with the ordinary 
admission and exhaust ports; on the cylinder slide face works an ordi- 
nary hollow main slide valve with through port at each end, and on the 
back offthis main slide works an expansion slide, consisting of two parts, 
which by a wedge appliance or frame fitting and working thereon, can 
be made to move nearer to one another or further apart, thus altering 
the degree of cut-off or expansion. 

4912. Sprnninc AND TwistTinc MACHINERY, F. A. Greenwood.—Dated 27th 
December, 1877. 6d. 

This relates to improvements upon patent No. 2303, dated 13th” August, 
1874, and consists in dispensing with the hinged tongue, therein described 
as partly forming the small closed eye at the point of the twister through 
which the roving is fed, and employing in lieu of the said tongue a small 
overhanging lip or flange, which crosses the large opening left by omis- 
sion of the hinged tongue, sufficiently to form a small eye at the point of 
the twister, and cause the roving to receive the desired amount of twist 
by the rotation of the twister, without the disadvantage of having to 
thread the roving through the eye every time it breaks. 

4913. Macuixes ror Pressinc on FintsHinc WovEN AND OTHER 
Farrics, EB. Gessner, jun.—Dated 27th December, 1877.—(A communi- 
cation. a 

is relates to machines for hot pressing and finishing woven and 
elted fabrics and made-up articles, such as collars and wristbands, and 
consists mainly of one or more cylinders, each provided with one or 
everal heated pressing boxes and a sheet-mctal pressing plate. 

4914. Toots anp Firtines or DriLiinc anv Borinc Apparatus, J. Hall. 
—Dated 28th December, 1877. 6d. 

This relates to the drilling of dead square holes, square holes, or modifi- 
cations of the same, by rotary motion at one operation. A three-sided 
drill which in cross section is of the form of an equilateral triangle. The 





chuck which is attached to the lower end of the drilling spindle is con- 
structed in such a manneras to admit of the drill travelling automatically 
in a horizontal plane some little distance. e chuck is made of a hollow 
metal cylinder, the upper part of the cavity of which out 
circularly so as to fit on to the drilling spindle, to which it is screwed. 
Below the circular bore a square recess is made, and below this latter, 
and coming well within the limits of the square recess, there is a circular 
hole through the end of the cylinder. The drill holder or socket 
is made in a separate piece. 
4017. Dryine, Sreamine, AND AGEING APPARATUS FOR WOVEN Faprics, 
&c., J. Smith.—Dated 28th December, 1877. 8d. 

This consists in a system of loose rods carrying vertical loops or folds of 
woven fabric, and moved progressively along a cham with ppli 
for entering ‘and withdrawing the fabric, and for passing heated air 
through the chamber to dry the fabric. 


4919. Apparatus ror CARBURETTING Gas, J. G. 
December, 8i7.—{A communication.) td. 

A chamber is divided into an upper and lower compartment, which 
are in communication through pipes and openings, and the upper com- 
or agp oe designed to act as a reservoir and to contain ordinary naphtha. 

his compartment —— the lower one with the required quantity of 
naphtha on the principle of the bird's fountain by means of a pipe, the 
lower extremity of which is kept sealed and closed by being arranged to 
dip into the naphtha lying at the bottom of the lower compartment. This 
lower compartment is further provided with a cylindrical partition of 
wire gauze which supports a cotton or other fibrous web or covering 
extending from the bottom to the top of the compartment, which is thus 
kept constantly saturated with the naphtha by capillary attraction. 
4920. FuRNaAcEs FoR THE MANUFACTURE OF IRON AND STEEL, 4. Longs- 

don. —Dated 28th December, 1877.—(A communication.) 8d. 

This consists, first, in the application of apparatus consisting of a 
combined reverberatory and Bessemer furnace for alternately heating 
the charge and blowing air through it; secondly, the construction and 
application of ——— consisting of an oval Bessemer converter, which 
can turn on its longitudinal axis, and which is provided on une narrow 
side with Bessemer tuyeres, and on the other narrow side with opening 
for the admission of heat. 

4924. Pianorortes, G. Oliver.—Dated 29th December, 1877. 6d. 

The back is made of Bessemer or other steel bars rivetted together. 
These bars are preferably of bridge iron or train rail section. The bent side 
and bottom plate are constructed of one piece, and the bracings are 
rivetted to the back of it. 

4926. Hort-air Stoves, C. W. Durham.—Dated 29th December, 1877. 6d. 

This consists in the construction of hot-air stoves in which a heating 
chamber has projecting from its sides radiating plates passing in an 
inclined direction along the sides of the chamber, with horizontal portions 
at the corners connecting the inclined portions. 

4027. Nur Locks, W. A. Pope.—Dated 29th December, 1877.—(A com- 
munication.) 6d. 

This consists in the employment of a nut having a slotted sleeve, 
which is screw-threaded externally and internally in such a manner that 
the external screw threads run in the opposite direction to the internal 
screw threads, and is made taper, its wall gradually increasing in 
thickness from the nut proper to the outer end in combination with a 
clamp nut working upon the sleeve. 

4930. Pumps, L. Legendre.— Dated 29th December, 1877. 6d. 

A number of receivers are employed, placed one above the other, and 
connected ther by an ascension pipe, the ascension pipe of the lower 
receiver dipping into the water or other liquid, each of the pipes 
connecting the receivers being provided with a valve opening upwards. 
Two air or suction pipes are provided, each being connected with each 
alternate receiver, the said pipes opening into a suitable chamber, 

rovided with a suitable slide valve, in such a manner that the air may 

exhausted and reintroduced alternately from and into the air or 
suction pipes. The suction pipes are provided with stop-cocks for 
i com ication with the receiver, and are used only when 





Wilson.—Dated 28th 








starting the pump. 
4932. Macurves For Huture or Decorticatine Corron Seep, &c., F. 
J. Cheesbrough.—Dated 29th December, 1877.—(A communication.) 8d. 

This consists of a revolving cylinder which is divided into two or more 
longitudinal sections. Each section is provided with a set of knives or 
cutters, the working edges of which project through the periphery of 
the cylinder. Each section is rigidly attached to the shaft on which the 
eylinder is mounted, and which revolves the cylinder, and the knives 
are so on their respective sections that those on each section 
have a different cut from either of the others, and so that in working on 
the seed which is fed into the machine through a hopper, only a single 
knife on one of the sections is cutting at one time. 

4938. Betts ror Preventine Sea-sickyess, H. J. Haddan.—Dated 31st 
December, 1877.—(A communication.)—{ Not proceeded with ) 2&1. 

This consists of a belt having a projection. The belt is long enough to 
pass twice around the waist of the user in order that it may be more 
easily drawn tight, and when in use it should be so located that the pro- 
jection shall press hard and firmly against the pit of the stomach. 


4939. Apparatvs ror SHeetinc Ramtway Trucks, G. A. and J. G. A. 
Watlker.— Dated 3let December, 1877. 6d. 

Suitable supports are arranged to carry a chain along the centre, and 
higher than the sides of the truck, and when not in use can be lowered 

low the sides. The chain is fitted with balls or runners to facilitate 
the running of the sheeting over the same. 

4941. Macurves ror Manvractvrinc OakuM, J. Morgan.—Dated 31st 
December, 1877.—(A communication.})—(Not proceeded with.) 2d. 

This consists of a conical casing, within which rotates a corresponding 
shaped drum, a space being left between the two for the passage of the 
stock, which is fed in, at, or near the top of the casing, and is acted 
upon by a series of pins or teeth projecting from the interior of the 
casing and the exterior of the drum, the pins inclining in opposite 
directions and slightly downward, and serving to tear the stock and 
separate the fibres, at the same time feeding it down and out of the 
machine in a proper condition to be carded. 

4942. Drawers on Pantatoons, A. M. Clark.—Dated 8lat December, 
1877.—(A communication.) 6d. 

This consists in making the drawers or pantaloons with a flat and 

broad crotch, which will serve as a suspensory. 


4043. Masuracturr or INcots, Stans, oR Biooms, J. H. Johnson.— 
Dated 31st December, 1877.—(4 communication.)—(Not proceeded with.) 
2d. 

This consists in casting the different metals or the different qualities 
or grades of the same metal simultaneously in the same mould but on 
the opposite sides of a sheet metal diaphragm, which is so thin and of 
such degree of fusibility as to become practically fused by and assimilated 
with the metals so poured in and permit a perfect union of the latter, 
but sufficiently durable to prevent the metals, or qualities of metals, on 
its opposite sides from becoming commingled to any great extent before 
they pass from a fiuid condition. 

. FEED-wATER APPARATUS FOR Steam Botters, W. R. Lake.—Dated 
Blst December, 1877.—(A communication.) 8d. 

The apparatus is constructed with a reservoir canna with pipes for 
the admission and discharge of water, which pipes are audiel w with 
check valves. A float in the interior of the reservoir is attached to the 
inner end of a lever, which is keyed on a shaft extending out of the 
reservoir through a stuffing box. On the outer end of this shaft is an 
arm which carries a counterpoise. In combination with the float lever 
is arranged a rocking lever turning upon a shaft; upon its top edge this 
rocking lever carries a grooved ball which rolls to one end or the other, 
according to the direction in which the lever is inclined. A rocking arm 
or plate is attached to the same axis as the rocking lever, and to this 
plate motion is communicated from the float by means of a pin on the 
counterpoise arm to operate the steam admission valve. 

4946. Raitway SIGNALLING Apparatus, J. Cariss.—Dated 31st December, 
1877. 6d. 

This relates to improvements on patent No. 413, dated 2nd February, 
1876, and ist of two standard erg tee J an axle, on which revolve a 
double grooved pulley with a ratchet toothed rim, and a single grooved 
pulley. Between the pulleys is a semicircular frame with a slot con- 
centric to the pulleys, except at one end where it is excentric to them. 
The single grooved pulley has a lug which projects under this frame, and 
at its end carries a pivotted pawl fitted with a friction roller, which 
engages with the slot, and when in the concentric portion keeps the pawl 
in action with the ratchet, but in the excentric portion discharges it. 
The signal wire is fastened to the double grooved pulley, and the other 
groove thereof receives a chain attached to a taking-up weight, and to 
the single ved pulley is-attached a chain passing round it, and con- 
nected at its ends to the opposite tails of a |-shaped signal lever in the 
cabin. 

4047. AppaRATUS FOR STEERING AND PROPELLING Boats OR VESSELS, 
B. Hunt.—Dated 31st December, 1877.—{A communication.)—Not pro- 


ceeded with.) 4d. 
The rudder post is made in two , connected together by means of 
side plates, which can slide on and are guided by each other. The post 
is hung to eyes on the stern post of the boat by means of pintles. Each 
of the pintles is carried by a sleeve which embraces the rudder post and 
can slide vertically thereon, the = sleeve being secured after adjust- 
ment by means of a set screw or otherwise, and the lower one by means 
of a cam lever hung to the sleeve and extending upwards to such a height 
that it can be operated from the beat. The upper end of the post is = 
vided with eyes to which is adapted the tapering end of the tiller. e 
tiller carries near its outer end a driving pulley, the shaft of which is 








ered with crank handles to be operated by the occupant of the 
1. ApyusTaBLE Hees ror Boots anp Snogs, W. R. Lake.—Dated lst 
January, 1878.—(A communication.) 6d. 

This consists in a plate or disc constructed with a central circular hub 
in combination with the frame, constructed with a central circular socket 
provided to receive the hub, and having a countersunk hole, these 
being made and arranged to sustain the plate or disc against lateral strain 
by the action of the hub in conjunction with the walls of the socket. 

2. MACHINERY FOR OPENING, CLEANING, AND SCUTCHING Corton, &c., W. 
R. Lake.—Dated 1st January, 1878.—(A communication.) 6d. 

This consists, first, in the lag for the clothing of the cylinders made of 
two or more sections, the direction of the grain of one of these sections 
being different from that of the adjacent section. Secondly, the combi- 
— of the feed rolls and the beater, consisting of discs, blades, and 
shaft. 


3. Kxirtinc Macuines, W. R. Lake.—Dated 1st January, 1878.—(A com- 
munication.) 6d, 

This consists, first, in a series of rib needle holders arranged in a 
circular form, and hung in such a munner as to allow cams or wheels to 
operate them from the outside of the needle holders ; second, in providin; 
the machine with two or more “ feeds" of needle holders, so formed an 
arranged that the control of the needles is left entirely to the cams or 
wheels, whereby certain needles or series of needles can be thrown into 
operation at pleasure for producing fancy rib knitting ; third, in provid- 
ing the machine with two or more “feeds” of circular cut pattern 
wheels, arranged on both sides of, or above and below the fulcrum or 
— of oscillation of the needle holders for producing zigzag or plaid 
work. 

4. easement Fasrics, J. Knowles and H. J. Cooke.—Dated 1st January, 
878. 2d. 

This consists in the combination in the ordinary manner of an extra 
thin film of rubber or caoutchoue with Canton cloth. 

5. Turasnine Macuines, J. Marshall.—Dated 1st January, 1878.—(Not 
proceeded with.) 2d. 

The shaker boxes are attached alternately to a cross bar passing under 
them at a suitable distance from each end of same. At alternate ends of 
each set of boxes, one of the bars is attached to the riddling shoe, and 
the cross bar ame the opposite end of the same set of boxes is sus- 
pended on spring rods attached to the machine frame. The motion of 
the riddling shoe imparts a rocking motion to each set of shaker boxes 
alternately. 

7. GLossinc, GumMine, on CoLourtna Lapets, Prinrep Watt Parer, 
&e , W. Morgan-Brown.—Duted lst January, 1878. (A communication.) 
—(Not proceeded with.) 2d. 

Two sheets of the paper are placed back to back, and passed through 
rolls mounted on a frame and geared together and operated by a crank, 
the upper roll being adjustable. The rolls are of metal, and the lower 
one runs in a vat of gloss, and the upper one takes its gloss from the 
lower one. 

8. Venice Sprincs anp AXLes, W. Morgan Brown.—Dated lat January, 
1878.—(A communication.) bd. 

This relates to a spring frame for vehicles, consisting of an axle or 
rigid bar with axle ends for the wheels, a spring lying in the same 
direction as the axle and coupled thereto at the ends, and a guiding 
bar secured to the spring and body of the vehicle, and adapted to move 
freely at the ends in or on ways or guides sustained by the axle, to pro- 
tect the spring from lateral strains. 

10. ApeLication or Gas Morons To Tram-cars, M, Hilton aad J. and 8. 
Johnson.—Dated 1st January, 1878.—{ Not proceeded with.) 2d. 

A gas engine of one or more cylinders turns a crank shaft fitted witha 
spur wheel gearing with a second wheel upon the driving axle. The 
driving wheel is loose on the crank shaft, and is thrown in and out of 
gear by means of a friction clutch sliding on feathers. 

11. Prerarine Woot, &c., D. Smith.—Dated lat January, W878. 6d. 

This consists in the application of the “nip” or nipping jaws to the 
preparing box in lieu ot drawing-off rollers for drawing the wool or other 
fibrous materials from the fallers, gills, or comb. 

12. TREATMENT OF SEWAGE AND Impure Waters,” H. Kobinson and J. C. 
Mellis.—Dated 1st January, 1878. 4d. 

This consists in the combined employment of sulphate of alumina, and 
of sulphate of iron, in order to effect the purification of sewage or of 
impure water. 

13. Nur Locks, EB. Reese.—Dated lst January, 1878. 6d. 

This consists in the combination with a bolt having a compressed por- 
tion of a perforated and slotted washer, radially corrugated or not, and 
adapted to be bent up against the nut. 

14. Prore.ter, A. Meylan.—Dated lst January, 1878. 6d. 

This is composed of one or more pistons. One piston drives the other 
by means of racks, a toothed wheel receives its pedpreenting motion from 
its own rod. 

15. Apparatus For RULING AND SeparaTine Sueets or Parer, &c., J. R. 
Bid and C. G. Robertaon,— Dated lat January, 1878. 6d. 

A roller is employed for cueing the sheets from a pile, and such 
roller is partially covered with rubber, there being spaces between or 
indentations in the rubber surfaces, in which the tapes or cords for 
carrying forward the separated sheets lie as they pass around the roller. 


16. Portaste Gear ror Driving Macutnery, M. Shillito.—Dated lat 
January, 1878.—{ Not proceeded with.) 
The animals for driving are placed on an endless web or chain which 
passes over an axle in front, and also over a similar axle behind the 
animal, one (or both) of which axles being caused to revolve by the 
exertion of the animal in trying to move forward, which it is unable to 
do, as it is held back by chains or otherwise attached to the framework of 
the machine. 
17. Arrarates For INDICATING THE ACTION OF SLIDE VALVES, G. Low.— 
Dated lat January, 1878. bd. 

Two boards are placed one over the other, and secured at a slight dis- 
tance apart at their four corners. Through the upper board isa large central 
circular opening, around the edge of which is marked a scale to show the 
position of the crank relatively to the piston through all parts of its 
stroke. Across the centre of the lower board is a divided scale to show 
position of the piston, and there is a corresponding scale along the top 
and bottom edges of the upper board. Four fine wires are stretched 
across the face of the lower board, to represent the edges of the ports in 
the cylinder, and are set in position by the straight scales and retained 
by spring clips, which bear against the edges of both boards. They are 
set two on either side of a central line, passing across the centre of the 
lower board. The distance between the wires of each pair represent the 
width of the ports, and the distance between the central line and the 
nearest wire represents the lap. A spindle carrying an arm projects from 
the centre of the lower board, the arm representing the crank. A 
second spindle passes through the first and has a head formed at the top, 
through which slides an arm representing the radial line of the main 
excentric, and carrying at its end a small pin to receive a plate represent- 
ing the port in back of main valve. To represent the action of the cut- 
off valve another arm is used capable of sliding through a socket on an 
axis concentric with the axis of the crank arm, such axis being carried 
by a bracket standing up from the crank arm. On the bracket is a 
quadrant scale to set the arm at any angle to the crank arm. The end 
of the arm carries a disc representing the centre of the cut-off excentric ; 
also the port in cut-off valve. A scale is marked along the face of the 
arm, and there is a hole through the top of the socket through which 
the arm slides, so that the figures on the scale can be seen. Any figure 
on the arm can be brought below the hole, and the disc thus set at any 
required distance from the crank axis. 


18. Money Titus, H. G. Hill.—Dated 1st January, 1878.—(Not proceeded 
with.) Wd. 
Coins Pa different values are passed through slits made in the cover of 
a box formed with separate compartments to receive the different coins, 
each compartment having a different toned bell, so that the coin in strik- 
ing it indicates the value of the same. The coins pass from the box 
through a hopper and fall into tubes placed below to receive them. 


19. Sprsninc anv Twistinc, J. Bottomley.—Dated lst January, 1878.— 
(Not proceeded with.) 2d. 

The spindles for spinning and twisting are made hollow, and through 
them work lifter bobbin rods. The spindles are fitted with flyers, with 
arms projecting upwards, so that the bobbins can be removed without 
interfering with the flyers, facilitating the doffing of the bobbins, 
preventing the stretching of the spindle bands, and allowing the spindles 
to be driven at a considerably increased velocity. 


20. PortapLe Music Stanps, &c., J. Ward.— Dated lst January, 
1878. 6d. 

Along the tubular pillar of the stand slides a collar fitted with three 
hinge ial arms, and the end of the pillar is fitted with a triangular 
piece with a hole at each angle, through which the ends of the radial 
arms are passed, so that when thé tubular pillar is drawn upwards the 
arms are made to expand by the triangular piece on the pillar, and when 
the pillar is ates | down the arms collapse and occupy a position 
almost parallel to the pillar. 

21. Raitway Brakes, A. Cozza.—Dated 1st January, 1878.—(Not proceeded 
with.) 2d. 

The Al chain is ted at its opposite ends with a barnel forming 
part of a frictional driving apparatus. These barrels ure mounted on 
transverse shafts at opposite ends of the train, and fitted to the shafts 


2d. 





are chain. eys connected by endless chains to similar pulleys keyed on 
the axle of an adjacent pair of running wheels. The aren 8 are 
mounted on sliding bearings, the thrus outwards of which brings the 
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endless chains to tension, and causes them to transmit motion from the 

wheel axle to the barrels on their respective transverse shafts, 

22. Guarps FoR THE Reeps or CLaRionets, &e., J. Tyler,—Dated let 
January, 1878. . 

The guard is attached Ps to the instrument, and when the 
instrument is being used, guard, which protects the reed at all other 
times, is turned, or otherwise moved from off the reed. 

23. Manuracrure or SOLDER wirE, A. M. Clark.—Dated lst January, 
1878.—(A communication.) 6d. 


The m are through a funnel-shaped 
kettle having a ta; be, through w! the solder passes in a con- 
tinuous stream, and solidifies in a aol of Loyd beneath. Fig, supply of 

80 e 


80 
metal in the kettle is kept constan' pressure ways 
same at the of exit, where a jot of gua ie placed to prevent the metal 
cooling at point. 

24. Surps’ Loos, A. M. Clark.—Dated 1st January, 1878.—(A conmunica- 


tion.) 6d. 

In order to automatically a spand the forward and drift motion and 
the speed of a vessel, a tube with an outer screw thread at the lower end 
passes down through the bottom of the vessel and contains an upper 
water-wheel whose shaft is parallel to the axis of the vessel, a second 


in which 
sion of a cen’ support extending from the bottom up through the well. 
The wheel ~ ioe ear by worm wheels with bevel 


8 dicator g) 
wheels of upright shafts, which at the upper ends connect by worm gear- 
separate tering apparatus. The upper wheel revolves 
one the forward motion of the vessel, and the lower by the drifting of 

e same. 

25. Prore.iine Sues, &c., W. P. Thompson.—Dated 2nd January, 1878. 
—(A communication.) 6d, 

This consists in the combination of a helix or screw and of a sort of 
turbine immersed w the same shaft in front of the 3 in the pro- 
longation of the contre Line of the ship. The screw is in front and the 
turbine against the ship in such a manner that in the simultaneous rotary 
movement of these two elements combined the helix directs the water in 
a direction to its axis towards the turbine, which makes 
current of water deviate, and throws it out normally to its 
centrifugally. 

26. Marcu Case ror Umpreyas, Sticks, &c., N. H. Holding.—Dated 2nd 
January, 1878. (Not proceeded with.) 2d. 

The handle is bored out and receives a metal box, which it holds by a 
spring catch, and which is formed with a slot in the side in order to intro- 
duce or withdraw the ma‘ . The slots are covered by a;movable shield. 
27. Prerarino, Dressinc, AND Separatina Cuixa Grass, &c., J. Ather- 

ton.— Dated 2nd January, 1878. 8d. 

This consists in ng and combining together feed and crush 
rollers, with reciproca’ plates, steam, water, or solution pipes, an/ 
steam or hot water drying rollers. 

28. Cork Exrracror, G. R. F. Sinibaldi.—Dated 2nd January, 1878.— 
(Not proceeded with.) 2d. 

A metal stem is fitted with a handle at the top and a hook at the 
bottom curved to pass between the outside of the cork and the inside of 
the neck of the bottle. When the hook is below the base of the cork the 
handle is turned half round and then drawn upwards, the hook 
on the base of the cork and thereby withdrawing it. 

29. Corxine Borr.es, &., C. Henderson and C. H. Coghlan.—Dated 2nd 
January, 1878.—( Not proceeded with.) 2d. 

Oneach side of the neck of the bottle is pierced a hole through which, 
when the cork has been introduced, is passed a metallic pin to secure the 
cork within the neck. 
$1. Wasurno Borties, &c., W. Thompson.—Dated 2nd January, 1878. 6d. 

A hollow frame mounted on a horizontal axis receives a shaft carrying 
at either end two dises, the upper one being hollow and containing shots. 
The bottles are held securely between the p Sg and are first placed in a 
vertical position and shots allowed to pass from the upper discs into the 
bottles, the holes through which they pass being then closed and the 
shaft made to revolve, when the shots, together with the cleansing liquid 
placed in the bottles, will thoroughly clean the same. 

832. Oprarnrsc Motive Power, L. Walkput.—Dated 2nd January, 1878.— 
(Not proceeded with.) 2d. 

Motive power is obtained by the alternate volatilisation and condensa- 
tion of highly volatile liquids, such as ether, highly volatile hydrocarbons, 
or other which can be quickly vaporised by heat, and as quickly 
condensed by cold. The apparatus consists of two cylindrical vessels 
placed vertically and communicating with a cylinder in which works a 
= The upper of these vessels is heated by a furnace, while the 
ower part is kept quite cold by a suitable re’ 4 
39. Pire Jos, M, Benson,—Dated srd January, 1878.—(A communica- 


tion.) 8d. 

A lead gasket is cast within a groove in the interior of the socket of 
the pipe and after the sections are in place the gasket is forced to its 
seat by fluid pressure, such as coal or wood tar, which will fill up the 
groove and form a water-tight joint. 


Torprpo Boats.—On the 19th inst., some torpedo experi- 
ments, illustrating the method and effect of torpedo warfare, 
were conducted by the officers of the Torpedo School on board 
the Vernon, in the’presence of the Queen, the King and Queen 
of Denmark, the Prince and Princess of Wales, Princess Beatrice, 
Princess Thyra, and others, in the Solent, immediately in front 
of Osborne. Admiral Sir Astley Cooper Key was in attendance 
_— her Majesty, and Admiral Fanshawe, commanding in 
chief, was also Py on board his yacht, the Fire n. 
The Bloodhound, gunboat, the Vesuvius, torpedo vessel, the 
Lightning, torpedo , the two new torpedo boats built 
by Messrs. Yarrow and Co. at Poplar, and a number of 
launches took in the proceedings. Several runs were 
made with the Whitehead supe’, discharged from the ejectin, 
tubes of the larger vessels and from the launches, and seve! 
torpedo charges were fired from booms, the ends of which 
were submerged several feet beneath the surface, the result 
being to project fountain-like cupolas of water: 50ft. or 
60ft. into the air. The s of countermining by means 
of drifting and ground mines was also practically explained 








and illustrated; while the wonder of the spectators was 
excited by the docility and apparent intelligence of the 
electric p the mo ts of which were governed 





and directed: from a distance. A number of und charges 
were simultaneously exploded, and the method of making an 


enemy become his own executioner means of circuit 
closers attached to sunken mines was exhibited. The 
ing of Denmark and suite subsequently paid a visit to the 


Kin, 
Bontioen which is at present acting as guardship at Cowes, and 
in the afternoon the Prince of Wales, accompanied by Lo 
Charles Beresford and Captain Stephenson, went on board of 
**419,” one of Messrs. Yarrow’s torpedo boats, which were 
one of the wonders of the Spithead review last week, and 
was driven at express speed with and against the tide. 
These torpedo were originally built for the Russian 
Government, and were intended to carry only spar or out- 
rigged torpedoes, a couple of funnels being placed on each 
side of the middle line so as to afford a clear space in the 
centre of the deck for the working of the spars. They are 
each 85ft. long, with a beam of I1ft., and are constructed 
of tough steel. The main engines which propel the vessels, and 
of which everything is made hollow to save weight, are of 
420-horse power, an 
120 lb. pressure on the square inch though they were not pressed 
beyond 1001b. One of the boats is propelled by a three-bladed, 
and the other by a two-bladed screw, hentia nee the same aggre- 
ate surface area, the s of each vessel being about the same. 
en driven at their maximum speed the boats have realised 
a speed on the mile of twenty-one knots, but the rate to-day 
was about nineteen knots with 400 revolutions of the engines, 
The Prince of Wales took the greatest interest in the or 
oing himself down to the somewhat cramped engine-room, an 
eS every appearance of real enjoyment the showers of 
spray that were thrown up by the vessel when driving at full 
speed against wind and tide. One of the peculiarities of these 
boats is the application of a patent for protecting the stokers 
against the danger of scalding by accidental fracture of the 
boiler-plates or rupture of the tubes, the complete success of 
which was practically demonstrated during the first trial of 
‘** 419,” when a tube gave way without anyone being injured. 
The trials were personally conducted by Mr. Alfred Yarrow, to 
whom on leaving his Royal Highness ex the pleasure he 
felt in being driven so rapidly through the water, at the same 
= har y congratulating him on the success achieved by the 
rm,—TZ'imes. 


urn | tions, 160. Total, 19,222. 


are fed by a single boiler working up to | 
7 vp beans b ments and wing walls with effect. 





Lonpon Association oF ForeMEen ENGINEERS AND Dravcuts~ 


MEN.—Over 100 members and friends of this Society paid, on 
Saturday last, a collective visit to the Alexandra Palace. After 
a pc i ion of the various works of art there exhibited, 
and a stroll ugh the grounds, a collation, presided at by Mr. 
J. Newton, was served to the visitors. in the banqueting hall. 


Prices or Rats In THE United Srares.—The Engineering: 


and Mining Journal says :—‘‘ The prices of Bessemer rails are 
not nearly so strong as a month or two ago, and the outlook for 

e balance of the year is not so encouraging, although this 
branch of the iron trade is better than any other. We quote 
steel rails at mills at 41°50 dols. to 44 dols., ing to quantity 
and delivery, and iron rails, 32 dols. to 36 dols.” 

Sourn Kensrncton MusEvM.—Visitors during the week ending 
Aug. 17th, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,508; mercantile marine, building 
materials, and other collections, 3819. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10 a.m. to «ee useum, 
2255 ; e marine, building materials, an other collec: 
Average of corresponding week in 
former years, 19,514. Total from the opening of the Museum, 
17,440,543. 

WurrwortH ScHOLARSHIPS.—We are requested to state that 
Sir Joseph Whitworth having expressed a desire that some 
important alterations should be made in the conditions of his 
scholarships, the detailed rules for carrying out his wishes are 
now under consideration. They will be published as soon as 
possible. But in order to prevent disappointment. this notice is 
given. No important changes will be made in the conditions of 
the competitive examination in May, 1879. But the conditions 
of the tenure, and of the amount, of the scholarships may be 
somewhat modified, 

Rearina Macuiwe Triars. — (From a Correspondent.)—On 
Wednesday, last week, a trial of self-delivery rea and 
self-binders came off at Penrith. Rain having fallen all 
the previous night, and the crop being a heavy piece of 
oats, the qualities of the machines were put to a severe test. 
The binders of Mr. McCormick and Mr. Walter A. Wood, 
were tested by the dynamometer, the draught being 3 cwt. 3 qr., 


and 3 ewt. 1 qr. a The prize. was awarded to 
the machine of the heavier draught—Mr. McCormick’s. In 
the class for self-delivery reapers eight machines com . The 
Simplex, of Messrs. Howard, Bedford, took a draught of 
lewt. 3qr. only, and after a second trial with the well-known 
American machine of Walter A. Wood, was awarded the first 

rize in its class. The three next to itin point of draught were: 

. Anson Wood, Picksley, Sims and Co., and W. A. Wood, 
whose machines all took a draught of 2cwt. iqr., the heaviest 
being Messrs. Brigham’s Excelsior, 3 cwt. 

Vittace Waterworks.—A new water supply for the vill 
of Kilmalcolm and its neighbourhood has been secured by the 
energy of some of the inhabitants, and was opened on the 15th 
inst. Only a few years ago Kilmalcolm was an obscure out-of- 
the-way hamlet, but owing to its climatic advantages it has 
become a favourite residential resort. Though its inhabitants now 
number only about a thousand, except in summer months, when 
it is increased by visitors from Glasgow and other 1 centres of 
population, these determined upon a good water supply, and have 
set a good example to the inhabitants of a good many small places 
at a smaller distance from London. After the likely streams on 
the lands to the south and west of the village had been surveyed, 
the local authority decided on drawing the supply from the 
Blacketty Burn. reservoir has here been formed by the con- 
struction of an embankment about 400ft. in length across the 
valley. The area of the reservoir is nearly two acres, the depth 
of water 14ft., the water surface about 50,000 square feet, and 
the capacity of the lake a million and a-half gallons—estimated 
to give a es a 30 gallons per day per h The height of 
the reservoir above the town is 170ft., and above the sea level 
465ft. The embankment is of earth, strengthened by a central 
puddle wall, and faced with stone on the inside. e water 
supply is obtained by two iron pipes, the larger having a diameter 
of 10in., and the other of 6in. The larger is to supply compen- 
sation water to farmers below the reservoir. The smaller conducts 
the water to a filter, with an area of 900 square feet, and a depth 
of filtering sand of 54ft, From the filter the water passes into a 
supply tank holding 70,000 ons, and cut in solid whinstone 
rock, three miles from the vi . Inside the village about three 
miles of piping have been laid, fitted with thirty fire hydrants, 
the pressure of water being 601b. per square inch. The water is 

ure, the drainage area—over 1000 acres in extent—being pasture 
and. The cost of the undertaking is close upon £3000, to cover 
which the local authority has obtained £3300 from the Public 
Works Loan Commissioners, the repayment of which will extend 
over thirty years. Mr. Wilson, C.E., Greenock, has superintended 
the works. 

Tue New GwovcestEer-Gate Bripce.—On the 3rd inst. the 
new bridge and road over Regent’s Canal from Camden Town and 
the northern districts of the metropolis was opened; the only 
east and west. carri route on the north side of Euston and 
Marylebone-road. e old bridge, which was built in the year 
1814, had become vey! inadequate to the traffic. It was a 
brick arched structure, 23ft. 3in. span and 26ft. in width for road- 
way and footways. The bridge was widened in the year 1835 by 
the addition of two footways each 3ft. 9in. wide, supported by 
three segmental brick arches, making the width of the bridge as 
at present between parapet 33ft. 6in. It was built after the 
designs of Mr. James Morgan, to whom alsv the widening of the 
bridge was entrusted in 1835. The new bridge, which crosses the 
ca obliquely, has been constructed partly on. and partly 
to the north-west of the site of the old bridge. The ends 
of each abutment are finished and strengthened by panelled 
polygonal piers, the panels being faced with purple bricks. String 


rd | courses run along and round the abutments at a height of 6ft. 


from the towing path. The wing walls—built on concrete 
2ft. deep—are constructed with sunk panels with chamfered and 
moulded beadings. The width of the new bridge between the 
parapets is G0ft. in the clear, the carriage way being 36ft., and 
each of the pavements on either side 12ft. The span of the 
bridge on the square is 50ft., and the headway 16ft. above the 
water level of the canal, and the lines of the bridge and the canal 
intersect at an angle of about 71 deg. The brickwork is mainly 
constructed of red Mansfield bricks of the finest quality, with a 
stone string course running along and round the abutment at a 
height of 6ft. from the towing path. Medallions in red terra- 
cotta, twenty-three in number, from designs, and finished by the 
hand of the sculptor, Signor Fucigna, are worked into the abut- 
The pedestals at the end of 
are surmounted by groups in terra-cotta, one 
ntation of ‘‘ Fisher Maidens,” and at the opposite 
ower Maidens.” Facing the park entrance there is on 
“A Grenadier, a Highlander, and 
a Life Guard,” supplemented at the north-west angle by a group 
of athletes, indicative of the wickets of Regent’s Park and the 
goals of Primrose Hill. The tops of the abutments are surmounted 
very ugly bronze lamp pedestals. The superstructure consists 
of ten wrought iron web plate girders, each 57ft. 6in. long and 
3ft. Gin. deep. girders are 6ft. 5in. apart from centre to 
centre, strongly braced together by ten iron diagonal frames. 
The girders are bedded upon and bolted through Aberdeen 
granite blo¢ks 18in. in thickness. The platform of the bridge is 
constructed of 4in, wrought iron curved floor-plates, on which is 
laid creosoted paving on a bed averaging Zin. in depth of bitu- 
minous concrete for the carriage way, and the footways are of Val 
de Travers asphalte 2in, thick. The two outer girders which carry 
the cast iron parapet are of the same oon ee pattern as 
that along the parapet of the wing walls. ¢. ironwork is by 
Messrs. Handyside and Co., of Derby. The bridge was opened 
with a good deal of pretentious and unnecessarily expensive fuss, 


the wing w 
being a re’ 
angle ‘* 

one side a group of warrio 





AND GENERAL TRADES 
WOLVERHAMPTON, AND 


THE IRON, CO 
OF BIRMINGHA 
OTHER DISTRICTS. 


(From our own Correspondent.) 

For all purposes combined there is a considerable output of 
finished iron in the several localities. At only few works are all 
the forges in operation ; but there are fewer mills wholly unem- 
ployed this week than at this date last quarter. The weight of 
the iron rolled likewise shows an inerease... For use in the engi- - 
neering yards of the district and for export, plates and angles 
and bars are in greater total — than for some time past. 
Roof and bridge, and girder gasholder and jetty work 
makes. together a demand which has a sensible effect on the aceu- 
mulated output. Upon such work the mills of firms who: will 
accept the prices at which ‘alone it seems now possible to get 
orders are well occupied. The business yields the barest margin 
of profit. . Hence there is no falling off in the complaints which 
have for a long time prevailed touching the prices ‘which’ buyers: 
offer. High class iron of heavy sections is in slightly less request, 
and the inquiries are not indicative of improvement. In iron of 
this sort. there is less difficulty. in “ilies quotations. For 
ag gs ‘* Monmoor” plates are firm at from £10 10s. to £10; 
“B.B.H.” bars are. no less :so- at a minimum of £8 10s., nor 
“Round Oak” bars at a minimumof £9 2s. 6d. Lighter sorts 
are unable to hold their own with more than moderate firmness. 
Best thin sheets keep at prices which indicate the continuance of 
sharp competition between the makers, without, however, any 
alteration in the published lists. Inferior sheets are-to be had at 
very varied figures. Merchant singles of a high-class brand are: 

uoted at £9, From some firms they are to be got occasionally 

or £8 10s. Good singles of less reputation are procurable at 
from £8 5s, to £8. From this re a taper down to as low as 
£7 10s.; and for delivery in Liverpool and Manchester even 
less money is by a few firms taken for minimum - qualities. 
There are few firms of repute who will look at ers» for 
singles at any figure under £8; and they are this week reso- 
lutely declining to accept offers which are reaching them 
from Lancashire markets, though their customers assert that the: 
offers represent prices which are being accepted by other firms. 
From 15s. to 20s. more than such buyers offer these makers 
squire. Rather than accept less, such makers allow their mills. 
to be short of work. A similar course is being pursued by sheet 
of somewhat less note. In their case from 5s. to 10s. repre- 
sents the difference between buyer and seller. A similar contest 
is this week going on between the buyers and the makers of gas 
strip. Gas strip should bring £65s. per ton if but a moderate 
profit is to be made by the business; and £6 5s. must be given to 
makers whose quality usually gives them a preference to the 
extent of half-a-crown a ton. Less money such firms declined on 
Wolverhampton Exchange yesterday (Wednesday); nor were they 
any more yielding in Birmingham to-day. The price offered by 
the holder of an order for 100 tons one maker of this class 
promptly rejected, though the buyer said it was 1s. 3d. per ton 
more than he could place the order at with certain other makers. 

Pig iron was dull of sale to-day and yesterday. Inquiries 
related almost exclusively to iron for common foundry uses. 
that quality the make is slightly increasing. The production of 
high-class: native iron shows, on the contrary, no tendency to 
increase. Nor are quotations strengthening. Lilleshall cold 
blast iron is to be had at £4 15s., and hot blast at £3 15s. ton. 
The nominal quotations are £5 and £4 respectively. edium 
pig iron is variable at from £2 12s. 6d. up to £3 5s., and cinder 
qualities taper down from £2 5s. to slightly under £2. 

Tin plates are quoted by local firms at a minimum of 17s. per 
box. Keen buyers might succeed in getting a few pence off that 
figure. But Staffordshire plates are wholly unattainable at nearly 
the prices at which the ee of certain South Wales firms are 
this week being offered here by representatives of the makers. 
As low a figure as 13s. 6d. a box is being taken for tin plates, 
delivered to consumers in the heart of South Staffordshire from 
mills in the southern Principality. No such a figure has ever 
pa ruled for tin plates capable of being used by the tin-plate 
workers. 

Coal is easy for present delivery. For forward delivery _ more 
money is asked. Coke, washed, the product of both South 
Wales and also South Yorkshire, may be at.as low as 14s, per 
ton. From: that figure it to 20s. In every case the 
quotation includes delivery to nearest railway station. 

The underground flood is steadily rising in the Bilston district, 
and to keep it from overpowering the near pumps in the adjoining 
Eo ae district, another po J pump is being restarted on the 
Bilston side by the Mines Drainage Commissioners. 

The Sandwell Park Colliery Company continuetheir explorations 
to prove all the land which they have the option of taking. One 
road will be driven out as far asa mile from the pit bottom. At 
the adjoining sinkings of the Hamstead Company work ‘is being 
prosecuted with a fair prospect of success, notwithstanding ‘that 
the Perry Hall Company have sunk and bored together over 500 
yards without coming upon any traces of coal ata point three 
miles away from Sandwell. e Cannock and Huntington Com- 
pany, who are sinking two pits by the Chaudron process’ on the 
verge of the Cannock field, have sunk both their’ pits’ to 
the full depth of the water-bearing strata with’ the smaller 
drill, and ‘the larger drill excavating to the full diameter 
of the pits is now at work at each sinking. The’ depth obtained 
in No. 1 pit is 325ft., and No. 2 pit, 190ft.. The directors, in 
their report issued on Wednesday, hope to have the tubbing in 
No. 1 placed in position at the close of the year, and in No. 2 
before May next. 

Labour keeps in a state of unrest. in certain of the branches 
where it is il Bas snspeg and to which enterprise has extended 
machinery in only a moderate degree. There will by-and- 
bye be trouble in other branches similarly circumstanced 
in respect of the employment of machinery to supplant 
manual labour. This unsettledness appears directly that 
employers are able to afford the men more than short work. 
The master wrought nail makers have offered the men on 
strike in all the districts an advance of from 10 to 20 per 
cent., and the Bromsgrove nailers, to the number of some 4000, 
have gone in on these terms, but the operatives around Old Hill, 
Cradley, Sedgley, and Netherton, estimated at some 20,000, still 
remain “out” for “the full 1875 list less 10 per cent.” ‘There 
is really no reason why the nails which these men now produce 
on the anvil should not be turned out by machinery. Already, 
by reason of the strike, the machine-made nails’ of Bir- 
mingham are meeting with an increased sale, and having once 
got into extensive circulation, the demand for them will 
be ney augmented. The machine-made nail masters will 
be heiped not a little by the circumstance that the wrought nail 
masters in all the South Staffordshire and East Worcestershire 
districts are now officially intimating to customers a substantial 
rise in prices. The operative horse nail makers, who are un- 
affected by the present strike, are demanding from their employers 
an advance of 6d. per 1000, with the alternative of a strike on 
their part also. The ‘‘dollied” chain makers of the Cradley and 
0 ill districts have informed their masters that unless an 
advance of from 54 to 7 per cent. is conceded to them they will 
leave off work. Mr. T. J. Baldwin, the senior partner in the 
firm of Messrs. Baldwin, ironfounders and hollow-ware makers, 
of Stourport, has just died at the age of fifty-seven, after a few 
be <2 illness. 

he draft award for the mines drainage rate in the Kingswin- 
ford district declared by the arbitrators under the South 
Staffordshire Mines Drainage Acts will now be made binding 
open ee commissioners and the colliery owners in the district. 

is is so because no objections have been received to the draft 
document, 

At the annual meeting of the Metropolitan Railway Carriage 
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and Wagon Company, which has been held in Birmingham, i the 
report showed a profit of £17,729, and a dividend of 
cent. was declared. The reserve fund now amounts to 


the wages of the enginemen 
the at the ee oy Lave xing of such 4 
average wages wor! men 
thus become no more than 10s. a week. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Tere has if anything been rather a falling off in the amount 
of SS ae this district during the past 
week ; inquiries have not been quite so numerous, and orders more 
to secure, the existing small demand in the market bei 
confined to forge qualities of iron. There was a goal 
outside brands of iron were offering at low 
from penbiiereteghs eneaenantt ook 


still reported for Lincolnshire brands. yshire 
maintain the rates which have been 

Staffordshire irons are now finding 
of this district at very low figures. 
point, however, between buyers and sellers at present 
of deliveries. Makers are ready enough to sell over 
at very low rates, but the present requirements of con- 
are so small that it is chiefly with the view of ining 
iveries that inquiries are now made, there is 
on ion where deliveries extending 

secured at the low rates now current in 
buyers at once hold back where any advance is 


otwithstanding that heavy stocks of pig iron are still held in 
is district, the local makers are firm at their full list rates, as 
have orders sufficient to take off their present 
i production, but the prices which have been obtained are 
to warrant them blowing in any more of their furnaces, 
agate ps improvement in the market would no doubt speedily 
be a te-make some advance in the list rates, which, for 
delivery into ict, are now quoted at 50s. 6d. 


to sel! 


i 


SRE yee Ae 
| rite 


the Manchester distri 
—— No. 3 foundry, and 49s. 6d. for No. 4 forge, less 24 percent. 
‘or outside brands of iron, delivered into Manchester, the average 

ices are about as under :—Derbyshire No. 3 foundry, 
$ No. 4 forge, 48s. per ton, less 24; Lincolnshire No. 3 

f , 488; No. 4 forge, — ton, less 2; Middlesbrough 
No. 3 foundry, 47s. 6d.; No. 4 foundry, 47s.; and No. 4 forge, 
46s. 6d. per ton net cash, but these quotations in many cases are 
onl Say as there is plenty of iron in the market which can 
be ¢ at lower figures than these, and where business is to be 
done for anything like early deliveries there are sellers at very low 


prices. 
Some of the Lancashire forges are reported to be tolerably well 
— with orders, and in the wire departments makers are 
to be busy, but I do not find that the improvement in the 
finished iron trade is at all general throughout the district. 


4 


£6 2s. 6d., ton, Middles- 
puddled bars at £4 5s. to £4 7s. 6d., and North Stafford- 
shire ditto at £4 17s. 6d. per ton. 

The half-yearly report just issued of the Wigan Coal and Iron 
y, one of the largest concerns of its kind in Lancashire, 
fair index of the state of trade throughout this 
stocks of both iron and coal are, the report states, 


lie 
Zakk 


re in some districts for 
le for house-fire purposes, 
making ions for securing their winter stocks ; 
no perceptible improvement in the actual 
ing, and all descriptions of round coal con- 
price, with a good deal of under-selling to secure 
ilst the pits in majority of cases are still only goi 
half time. iagine clamenat el are without change, 
meeting with a moderate demand, and good slack bei 
in consequence of the small quantity of round c 
The average prices at the pit mouth are about as 
Wigan Arley, 8s. 6d. to 9s.; common ditto, 7s. to 
four feet, 6s. 9d. to 7s. 6d.; forge coal, 5s. to 
4s. to 4s. 6d.; and good ordinary about 3s. 6d. 


been a large sale of Bessemer iron in the North 
Lancashire and Cumberland districts during the past few weeks 
for t and future delivery, and yet the works do not seem 
mi better employed than they have been. The anticipated 
improvement in trade after the signing of the Berlin Treaty has 
not yet been realised, except in the creation of a better feeling, 
without a much better d and in the giving out of orders 
for forward delivery. The output of the furnaces stands as it 
has done for some months past, and makers have been able to dis- 
pose of their iron without accumulating stocks larger than those 
which already exist, but it is questionable whether this could have 
been done had it not been for the large parcels of Bessemer iron 
required in the steel trade. The latter branch of industry is ve 
actively employed, especially in the rail department, and this will 
ly continue for some time after the close of the shi ping 
season, which is fast approaching. The value of both iron and stee 
stands unchanged, and this is probably the reason why so a 
trade is doing in steel for immediate and forward delivery, and 
why buyers are dis’ to secure deliveries of iron for some 
months to come at nt prices. Iron shipbuilders are in a 
a strike of rivetters at the large works at Barrow 
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‘et positi 
Salen caeed a cessation in the erecting yard. Engineers and 
boiler-makers feel the depression in common with other trades. 


Iron ore firm. Coal quiet at late prices, slack being somewhat 
The project for making a line of railway from Penrith to con- 
nect with the Midland Railway is finding more favour, and it is 
anticipated that the work of constructing the line will commence 
next spring. ; 
The Barrow Shipbuilding Company have just completed the 
refitting of the steamship Brazilian, 4000 tons, which is to form 
the pioneer steamship of the new Galveston and Barrow line. She 
is to carry a large number of cattle, and has good cargo- 


carrying capacity. 
THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
TERE is a decided improvement in the demand for pig iron, 
both for home and export. Local-made pig is being ordered in 


considerable quantities for the Lancashire market. There is a 
slight falling off re in the call from Staffordshire, where 
the manufacturers seem to regard the South Yorkshire and Derby- 
shire smelters’ products as superior to their requirements. Welsh 
houses are running the Staffordshire makers ve closely. For 








manufactured irons I hear of good orders being in hand. essrs. 
John Brown and Co. and Messrs. 
affording their ironworkers full employment. 
however, that quotations are still very low, the 
Lan i 


Charles Cammell and Co. are 
I am informed. 
Staffordshire and 


manufacturers running local houses vere finely. 


Manchester on Tuesday, but the market was very | Man 


Sheffield-made irons have 
cellence, and it is their q 
trade in this speciality. 


uired a special reputation for ex- 
uality alone which Pots te up the local 


At both the Atlas and the Cyclops works ship-plates are 
ee: Mey Acar anen of good trade for some 
time to come. ese plates are required for home consumption 


date canton ane being hntninen demmiie 
ere is a sim: ose 
ship-plates, "fee Sineth houses have been able to ainteie 


than can be obtained in the adjoining 
the plates are mainly intended for home 
customers, not a few are on order for foreign markets. 
ur- 
order for our own Government, who do not seem to favour the 
uired hy the Italian and Russian Governments. 
riments do not sures to have convinced the 
Admiralty of the necessity of abandoning the present system of 
mfacture. It was anticipated by several enthusiasts in the 
district that Sir Joseph Whitworth’s steel-studded 
invention would revolutionise the armour-plate manufacture, and 


] | would at all events mark an era in the business as decided and 


Suportnat as when Sir John Brown discovered the method of 
rolling the plates which had previously been hammered. ‘There 
is no indication at present that Sir Joseph’s process will be that 
adopted in the eee wi nite at Saget course of 
armouring are being ¢ wi tes of the ordinary type, 
though the orders in process of execution at Sheffield pei not so 
much intended for ships as for coast defences. 

At the Norfolk Gun Works there is some activity in the 36-ton 
and 80-ton guns. At this establishment the tubes are cast, and 
they are forwarded to Woolwich to be pierced. The authorities 
have not any of the 100-ton guns on order. Probably they are 
waiting to see how the Italian Government get along with their 
big c _— which were all cast at these works, to the order of 
Sir William mg. The Italian Admiralty ap) to have 
—— with their “‘ model war ships,” the Duilio and the 

lo. They have not yet got their armament mounted, and 
are not likely to have it done itforsometime. The experiments at 
La Spezzia have confirmed them in the direction of a wider bore. 
The eer to speak more Toa > 101-ton—guns -_ 
coming to this country to have their bores enlarged. is 
work will not be done in Sheffield, but at Elswick. 

The oe for Bessemer rails has een and eet a 
slight increase in price owing to expectations o! orders from 
Italy and France. akers of Bessemer rails, ‘teen, are not 

uite so eager to enter into extensive contracts at current rates. 

per ton may now be quoted as the very lowest price at which 

steel rails will be accepted for future contracts, and these must be 
for heavy weights. 

In the general staple trades there are few indications of any 
change for the better. High-class cutlery is in demand, and the 
kinds of goods which sell in the Levant are being more actively 
inquired after. Bessemer steel has recently been largely intro- 
duced inte the manufacture of cutl Steel rail ends and 
middles are bought for this purpose, the increased consump- 
tion has induced several makers to blow special qualities of 
Bessemer steel, running them in small ingots—the same sizes, 
indeed, as “‘cast ”—and ae them to suit all customers, from 
£9 upwards. I have been told that scissor steels, which have 


been considered worth £40 a ton, are now “‘mocked” in Bessemer 


low-class material. 

I am informed that very large orders have been received from 
Russia for steel, and tools. Half-time is still pretty general 
in the file ‘or engineers’ tools an improved demand is 


ni When trade improves in the cotton districts this indica- 
tion will be more apparent. The turn in the iron trade must 
soon affect the colliery districts, and then engineering firms may 
look for some considerable degree of prosperity. At present the 
ened tent comtinnas sap Ruan there being disputes on almost 
every side. 
The artisan —— for the Paris Exhibition have at length 
been selected. It has been decided to send twenty artisans who 
will represent the following trades :—Scissors, steel, surgical 
instruments, files, railway springs, Britannia metal, British- ‘ 
silver-plate, razors, engineering, spring knives, scythes and 
stove grates, fenders and fire-irons, tools, saws, joiners’ tools, 
table cutlery, cutlery grinding, general f . Messrs. 
Joseph Rogers and Sons, the well-known cutlers, intend to send 
a ee on their own account. Each artisan’s expenses will 
be £10, and towards the £200 required £180 has been already 
The A of C 
week. 


jated (Ch 1} 


ce meet in Sheffield next 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


duh wie the - ¢ i beg re — _ papery thd 
with prices still declining, after they sunk to a re 
below which, it was prone by persons who should know the 
facts, that it was impossible that iron could pay. There has 
this week been rather more life in the market, consequent chiefly 
it is believed, upon the fact that the shipments exhibit a substantia 
increase over those of the peer! week. Still, business is very 
sluggish, and prices of both warrants and makers’ iron are about 
6d. per ton lower. In the course of the week over 2000 tons of 

igs were added to the reserve in Messrs. Connal and Co.’s stores, 

ich now amount to upwards of 190,000 tons. 

The warrant market was very dull on Friday, with buyers at 

the close offering 49s. 3d. and sellers asking 49s. 44d. for cash. 


On Monday the market opened a shade firmer on account of more 
favourable reports from the North of England, and a slight 
advance was obtained, part of which, however, subsequently 


to be surrendered. On Tuesday the market was quiet with a 
moderate business at 49s. 3d. cash. A iness was done on 
Wednesday, at 49s. eight days, 48s. 104d. cash, and 49s. 14d. one 
month. 'o-day—Thursday—business was flat, at 48s. 94d. to 
48s. 10d. cash, and 48s. 11d. ten days. 

For makers’ iron the shipping demand continues very quiet, 
and prices are again lower, a number of the brands having 
been reduced 6d. per ton. The quotations are as follows :— 
G.m.b., f.0.b. at Glasgow, per ton, No. 1, 498. 6d.; 
No. 3, 48s. 6d.; Gartsherrie, No. 1, 56s. 6d.; No. 3, 52s, 6d.; 
Coltness, No. 1, 60s.; No. 3, 54s.; Summerlee, No. 1, 
54s. 6d.; No. 3, 50s.; loan, No. 1, 57s.; No. 3, 51s. 6d.; 
Carnbroe, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Monkland, No. 1, 
50s. 6d.; No. 3, 488. 6d.; Clyde, No. 1, 54s.; No. 3, 49s.; Govan, 
at Broomielaw, No. 1, 49s. 6d.; No. 3, 49s.; Calder, at Port- 
Dundas, No. 1, 56s. 6d.; No. 3, 49s.; Gl ock, at Ardrossan, 
| No. 1, 55s. 61.; No. 3, 50s. 6d.; Eglinton, No. 1, 50s. 6d.; No. 3, 
49s.; Dalmelli n, No. 50s. 6d.; No. 3, 49s.; Carron, at 
Grangemouth, No. 1, 65s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
57s. 6d.; No. 3, 55s.; Kinneil, at Bo’ness, No. 3, 50s. Bars 
at from £6 5s. to £6 10s., and nail rods £6 15s. per ton. 

For manuf iron the demand continues small, though 
there has recently been rather more inquiry for rails and_ pipes. 
Last week’s shipments of iron manufactures from the Clyde were 
heavier than for several caged pe yr ~ aga worth Le 
machinery, a large proportion of which was for the sugar - 
tations, £7600 of which £2900 went to wg Nye to 
Melbourne, ag wed 


sell 


and £1000 to Brisbane ; £1600 tubes, miscel- 
laneous articles, £3660 steel rails for Brisbane ; an barge, 
valued at £1420, for Rangoon ; and roti. machines, to the value 
of £4015, for different parts of France and Australia. 

There are evidences of an improvement in the shi ping depart- 
ment of the coal trade, which must be very acc and, it is 
to be hoped, will be permanent. The Mediterranean and Black 


Sea ports are taking good cargoes from the Clyde, and there are 





oreign . 
pally of moderate thicknesses, are under | trad 





also fair con ents to Calcutta, Canada, and the West I 
The home welian not show much alteration, and prices tai 


sorts are nominally unchanged. 








THE NORTH OF ENGLAND. 


(From our own Cepeatne. 
Tue Stockton races have been held during ‘ie week, and “con. 
sequently there has been considerable slackness in the trade. 
Just now a race meeting comes like an oasis in a wilderness, 
and ironmasters, iron merchants, and others are to banish 
dull care for a brief interval. The market on was thinly 
however, that the 


attended in consequence. It does not appear, 
e is more than momentarily affected. For years it has 
been the custom for the mills and forges to stand d 
the race week, and iron makers are, therefore, no 
delivering so rapidly. This will perhaps lead to an 
apparent increase in the stocks, but being of a ly 
local and tem; nature it will soon be po iagrogp Prices 
continue firm. ers are confident of being to command 
higher rates before long, and the quotations now are 
398, 6d. for No, 3; 38s. 6d. for No. 4 forge, and the same for 
No. 4 foundry. These prices are generally received, although in 
some cases business has been done at 6d. per ton less. The firm 
front assumed by Wy, eco makers is ing to have its effect 
upon the market. hants are ng to the end of their old 
contracts, and as the necessity for making fresh comes 
nearer, they are anxious to Bear down the market. The futili 
of their efforts is a strong proof that prices have reached thele 
lowest point. At present there is a considerable scarcity of f 


iron, though it way be peed that this will be rem by the 
pa 5a during the week at the local works. Messrs, Connal 

Co. report that the stock of iron in their Middlesbrough 
warrant stores now stands at 64,540 tons. 

There is nothing to be said with regard to the finished iron 
trade this week. On ’Change, on Tuesday, this department of 
trade was scarcely represented, the leading manufacturers 
their holiday while their works were closed. Plate-makers have 
a fair amount of work on hand to complete old orders, but report 
that they are not receiving any new orders of importance. 
are in slightly better request for inland consumption. The 
demand for sheets appears to be falling off. The quoted pri 
now are as follows Wy erry £6 5s. to £6 7s. 6d.; boiler 
pion, £7 5s.; angles, £5 12s. 6d.; sheets, £7 15s. to £8 ; common 

ars, £5 10s. to £5 12s. 6d. 


Founders have no serious complaints to make at present. The 
large foundries are engaged on chair and pipe on ip which 
will occupy them for some time. In fact this branch o the iron 
industry, though one of the most recent in its establishment in 
Cleveland, is at present in a more flourishing condition than 
others. Engineers report a scarcity of orders. Bridgebuilders 
also make the same complaint. Iron shipbuilders are for the 
present well employed, but orders are not coming in. Several 
fine ships are now on the stocks, but there have been no launches 
of interest during the week. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE really seems a hopeful movement in iron and steel, iron 
pig is quoted higher, and I have heard that a small advance in 
price is actually obtain Merchant bar of one kind is con- 
siderably in uest, and this may be an inducement to Mr. 
Crawshay, who has not only an ample supply of the.best Welsh 
mine, but his appliances of water power are such that he can 
make at a cheaper rate than any works in the Sep yeh 

There is a strong belief that something is intended at Cytfarthfa. 
pay ew ape is being put into order, and certain 
other details, which I cannot well specify, imply a movement of 
some kind or other. But I do not think t any extensive 
movement is contemplated. Mr, Crawshay’s health is . Ifa 
still greater Seren took place a more decided action at 
Cyfarthfa would be certain. Another proof that things are look- 
ing up in the steel trade comes to me from Gower- Swansea, 


where it is —_—_ stated that the Gower-road works, known 
as the Elba Steel Works, are going to start. ‘T'wo gentlemen, 
Messrs. Wright and Butler, at one time connected with the 


Landore Steel Works, are understood to be the new etors. 
An important case was t before Mr. G. Williams, 
stipendiary of a on Monday. Thirteen bankmen 
employed by Messrs. Watkinson and Sons, Fernhill, summoned 
their employers for demanding half a day's pay from them 
illegally. The whole question hung on this act—that on account 
of the non-arrival of empty wagons the bankers were ordered to 
leave at noon. A mass of evidence was heard on both sides, and 
the decision, which is uwaited with considerable interest, is 

reserved for next week. 
bill for the bridge at Newnham has received the Royal 


assent. 

The total coal shipments from all Wales last week amounted to 
104,381 tons, being a — falling off upon previous weeks. 
The quantity sent to the Mediterranean is not so much as 
formerly, and coalowners are viewing the decline in this trade 
with some amount of concern, especially as the French trade is 
not brisk, and no new customers are ing in. 

The vacuum brake has been applied this week to all 
on the Taff Vale Railways, and its working is unexceptionally 
good. This line is about to put on an extra train to 
the Aberdare, Rhondda, and Merthyr Valleys, and to run 
into the Great Western Railway at x 

Mr. Roberts, of Linydcoed, is to succeed Mr. Williams as 
gmanaer at Treforest. 
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ALI r, which transfers it into a bin holding 350 tons.| difficulty is found in working two at a time, the 
MINING AND SOK, AT THE FARIS whine it is allowed to drain for twenty-four og only precaution necessary being to take in the first or 
No. VL. Thesettlers receiving Fhe spon water from theoverflow | uppermost stage some two or three slices in advance of 


Tur second most important coal-field in France in 
regard to production, that of the Loire or St. Etienne, is 
well represented at the Exhibition by three of the princi- 
pal companies, namely, the Société des Mines de la Loire, 
that of Roche-la-Molitre and Firminy, and the Mont- 
rambert and dela Beraudiére Collieries. The first named 
are chiefly noticeable for their large model, on the scale 
of 1 to 5000, of the eighth seam of St. Etienne, one of the 
coals best developed in their workings, which has been 
followed to a considerable depth below the outcrop, which 
is about 1600ft. above the sea level. The faults are shown 
as planes breaking the continuity of the black surface, 
pos illustrate many problems of subterranean topography 
in a more graphic manner than is possible by plans and 
sections alone. This has been one of the principal causes 
of its preparation, as it has been found to be of consider- 
able assistance to the engineers when in consultation 
about points concerning the workings. The simplicity of 
the construction is worth notice. The plan, carefully 
contoured, was drawn upon a table, into which were fixed 
vertical iron wires representing the different points on the 
surface in their proper positions. The space between the 
wires was then Aled with damp sand to within 3in. or 
4in. of their tops, the final surface being made by run- 
ning plaster into the remaining space. When the plaster 
had” set, the surface was cleaned down to the top of the 
wires, and the sand removed from below, leaving the relief 
of the surface supported by the wires. Tt is stated that a 
model of this kind may be made for a very small sum, as 
compared with those prepared from the contour lines 
cut out in thick card or wood planes superposed. The 

in this basin are in strong contrast to those of the 
North, asseen in the samples of five out of ten of the known 
seams in the basin accompanying the model; they are from 
6}ft. to 33ft. in thickness, all of good coking and gas 
making kinds, though in places closely mixed with slate, 
which can only be sensibly reduced by washing. The 
production from the four principal pits in 1877 was 332,874 
tons, and that of another concession, Beaubrun, held 
jointly with Schneider et Cie., of Creusgt, 204,000 tons. 

The general section of the St. Etienne basin is more 
fully illustrated by the Roche la Moliére and Firminy 
Company, who show models of their district geologically 
coloured and divided into sections, similar to those of the 
Forest of Dean and some South Wales works made by 
Mr. Sopwith about thirty-five years ago, and now in the 
Royal Rehool of Mines Museum. In the Firminy dis- 
trict the seams are distinguished as the Ist, 2nd, 3rd, 8th, 
9th, 10th, and 13th of the St. Etienne series, having the 
respective thicknesses of 6}ft., 10ft., 33ft., to 45ft., 20ft. to 
26ft., 72ft., and 33ft. At Roche la Moliére the thick- 
nesses are somewhat less, No. 3 being from 19ft. to 26ft., 
No. 8 from 10ft. to 13ft., and the lowest, No. 13, is split up 
into four parts from 5ft. to 10ft. each. The production 
in 1877 was 568,075 tons, an amount only very slightly 
below that of 1873. Much of this is very dirty, being 
mixed with shale, and requires to be washed and sepa- 

before it can be used for coking or patent fuel 
making. The apparatus employed for this purpose is of 
a very complete and elaborate description, being that 
contrived by M. Max Evrard, of St. Etienne, in which 
the plunger piston of the older machines of Berard and 

ers is rep by the butting action of steam 

impinging upon a surface of water. e coal raised from 
the different pits, after all pieces above 30mm, diameter 
have been separated by screening, is received in large 
hoppers below the ground level, whence it is lifted by a 
bucket elevator to other drum screens, where a classifi- 
cation into 30mm., 20mm., and 10mm. sizes is effected ; 
the first two are saleable either rough or washed ; the 
third is passed into a hopper at the top of the building, 
which is provided with a measuring box of the right 
capacity for a single charge. The washing apparatus 
proper consists of two rectangular wrought iron tanks 
64ft. by 92ft., united by a lateral tube below. One of these 
is closed at the top and forms the piston box ; the other 
is open, and contains the sieve p which is carried 
upon a piston moved by water pressure, so that it can be 
raised or lowered as peg At the commencement 
of the operation, the washer being filled with water up 
to the level of the sieve plate, a small jet of steam is 
admitted to the — box, which raises the water level 
about 2hft.; the charge is then dropped from the measuring 
box, and the jigging action is set up by alternately 
admitting and shutting off the steam, which is done by 
hand, according te the judgment of the man in — 
In this respect the machine essentially reproduces the 
old hand jigger, where the amount of lift and — of 
the blow was entirely under the control of the wor 
When the water level has risen to the top of the washer, 
the steam is shut off and the escape valve opened. The 

then falls through still water, and becomes classi- 
fied into different portions according to density during a 
period of about two minutes, when the table is lifted by 
the hydraulic piston with all the water above it. The 
classified mass being impermeable owing to the stop 
of the holes in the plate by the deposit of fine particles, 
the overflow passes into settlers, where the sand is depo- 
sited, and the washed coal appears in a rectangular cake 
of 2$ft. thick, whose section is similar to that of 
the er. e clean coal being the lightest is at the 
top, and the shale and stones at the bottom, an interme- 
diate layer of mixed material being reserved for a second 
washing. The division is made by a scraper or striker 
moving horizontally by a hydraulic engin, the diffe- 
rent materials being diverted into hoppers by alteri 
the slope of the discharging lip at the moment o 
ao wo the: gel © ps gee — upon a 
ro’ draining plate passing er scra) 
which deliver it to a pair of Carr’s disin oa 
it is uniformly mixed when intended for coking inally, 
it is lifted by elevators into the feed end of a long screw: 





of the washers are cylind in masonry of 16}ft. in 
diameter and 13ft, in height, flat bottomed, with a central 
sheet-iron tube, open at end, reaching to within a 
short distance of the bottom. The current passing down 
the central tube rises to the overflow at the circumfer- 
ence,and by the change of velocity correspondent upon the 
change of direction, the finer particles are for the most 
part deposited. The deposit collected by rotary scrapers 
in the mud-box at the bottom is from time to time 
drawn off, and being practically pure coal, it is trans- 
ferred by another elevator to the washed coal hopper. 
When the mixture of coal and shale is very intimate it 
becomes necessary to pass the intermediats product of 
washing through a Carr’s disintegrator be’ it can be 
finally cleaned. en a specially pure class of coke, 
with only from 5 to 10 per cent. of ash, is required, the 
product of the first washing is subjected to a second 
operation on the “ Relaveur.” This is a circular plunger 
jigging machine, of 13ft. in diameter, with a central piston 
of 6}ft., so that the wire forms a ring of 34ft. wide. 
The surface has a movement of rotation which brings it 
under the action of two elevators, which remove the 
washed material according to the depth of the wire. The 
classification is somewhat more elaborate than that of 
the large washer, only the mud and fine grained stuff at 
the top being considered as sufficiently clean, the second 
layer is rewashed in the same machine, the third passed 
through the disintegrator before rewashing, and the 
fourth or waste shale thrown away. The amount of coal 
treated per day of eleven hours is 400 tons, divisible by 
screening into 352 tons of smalls—l0mm. and.below— 
and 48 tons of nuts—l0mm. to 30mm. The loss on 
washing the former class ave 10°84 per cent. in 1877, 
corresponding to a product of 314 tons’ of cleaned coal 
per day. The time required for washing a charge of 
4 tons is from seven to eight minutes, eight charges being 
worked through per hour. The fine washer is capable 
of producing 110 tons of washed coal in eleven hours, 
but is not kept continuously at work as a rule. The 
average proportion of ash in the rough slack is 17°45 per 
cent., which is reduced by pa be 10°30 per cent. Phe 
cost per ton of coal tneated was about 5d. An engine of 
60-horse power is required to drive this very complex 
arrangement of mechanism, which is interesting as show- 
ing the great natural difficulty encountered by the French 
coalowners in finding a market for their slack. The 
ovens, 122 in number, are of the common Belgian 
pattern, with sides heated by the waste gases, which also 
provide steam for the washing apparatus. When in full 
work the production of coke is 175 tons per day. A full- 
sized example of the Evrard washer is also exhibited in 
the machinery gallery in Class 50, in which the hydraulic 
pressure for the different engines is obtained by the 
pressure of steam upon the surface of water in a closed 
vessel, instead of by pumps and accumulators in the 
usual manner, the same steam afterwards working 
expansively in the cistern representing the plunger of 
the jigging machine. 

The methods of working thick and inclined seams, 
according to the most approved modern practice in the 
district, are well illustrated in the models contributed by 
the Montrambert and Beraudiére Company. This is one 
of four concerns, formed out of the old Société des Mines 
de la Loire, and occupies about 2400 acres, containing 
from twelve to fourteen seams, varying from 4ft. to 60ft. 
and 80ft. in thickness, the i on or Grande Couche, 
being most extensively worked. The dip varies from 
20 deg. to 90 dee, and according to its amount different 
methods are followed. When Selow 50 deg. the coal 
contained in a section of the seam included between 
two galleries from 20ft. to 25ft. vertically distant 
from each other, is removed in a series of slices 
parallel to the dip—or tranches inclinées — com- 
mencing with the lowest, the ar: space being 
filled up with earth sent down from the surface as the 
coal is removed, the volume of material so introduced 
being about 50 per cent. of that of the solid coal. The 
drawing roads are kept on the floor side of the seam, 
and the area under work is divided into two panels by 
headways driven across to the roof at intervals of 45 
yards at most ; inclined planes for passing the broken 
coal to the main level below being similarly placed. This 
plan is used when the dip is below 45 deg., and the thick- 
ness of the seam 50ft. or under, and the coal of medium 
hardness. The cutting is an « from the favour- 
able position of the cleavage planes, but the proportion 
of large to small coal is less than that obtained by other 


methods, and goes on ing as the higher sections 
are reached. In the method by hvrizontal slices the 
distance between the filling places in the pit, from 35 to 


55yards vertical, is divided into three orfourstages—étages 
—which are again divided into slices—tranches—v: 

in thickness from 63ft. in soft to 74ft. in hard coal. “Bach 
stage therefore gives from five to six slices. The only 
preparatory work consists in driving a level about the 
centre of the slice following the direction of the be 
from which the coal is got by stalls carried right an 
left towards either wall, the distance between the stalls 
and their breadth varying with the hardness of the coal. 
When the latter is very hard, they are made 26ft. wide and 
about 78ft. apart ; when of medium hardness the width 
is fe endie to pe oie — to Pe mot ep 
sof ae of only wide at 52ft. intervals, are 
driven to the roof and floor, the pillars being taken 
backwards in slips only 6ft. wide parallel to the direction 
of Re am. ts a egcied — the » 2 
cut parallel to the ngs at right angles to the direc- 
tion. In all cases the headings are disposed alternately 
on either side of the main road, so as to prevent the 
formation of symmetrical lines of weakness. e 
hollows are packed up with earth from the surface as the 
coal is removed, — a 6ft, or 7ft. road being kept between 
the edge of the wall and the face of the coal. By laying 
out the roads and stalls with extreme regularity no 


‘below it is disturbed. 





ose on the second or next below it, so that the pac 
may have time to consolidate before the coal immediately 
i The average amount of material 
introduced is about 494 per cent. of the volume removed, 
notwithstanding which the crushing of the coal in the 
uppermost slices is very considerable, that last taken being 
usually reduced to a triangular wedge having its proper 
thickness on the floor side but diminishing to nothing 
about half-way across to the roof. It is this 
and the heat developed which give rise to the frequent 
underground fires in mines of this class, and therefore 
the question of —_ in working becomes of great con- 
sequence ; the object sought to be attained is to remove 
the coal in as short a time as possible, to avoid keeping 
open long lines of roads and stalls. In this respect the 
Mociunntal has a marked advantage over the inclined 
system, the entire removal of a slice being effected in 
seven months, while for a corresponding volume on 
the incline about two years are required. The amount 
of large coal obtained is also higher, or about 11°3 as 
against 8°5 per cent. The thinner seams are worked by 
a system of | anel and long wall work, not of special 
interest, combined with complete filling of the empty 
spaces where the thickness exceeds 5ft. The economic 
details supplied by this company are also of great interest. 
Like most other coal proprietors in France, po appear 
to have diminished production in preference to lowering 
prices excessively. The output in 1874 was 560,000 tons, 
and in 1877 about 470,000 tons. The wages of the miners 
have not been diminished with the fall in price, the 
average being now rather higher than in 1873, or 423f. 
against 4°14f. This includes labour of every kind, both 
surface and underground. The selling prices in the same 
years were 20f. and 18°18f. respectively, and the average 
divided profits, apart from all reserves and expenditure 
on new works, seem to have been about 6s, perton. 

The working of thick seams is further exemplified in 
the models and drawings contributed by the Société de 
Commentry-Forchambault of their mines at Commentry, 
a classic locality among French mining engineers, the 
methods of taking away the coal in parallel layers, both 
inclined and horizontal, having originated and developed 
there. The basin, measuring about six miles in length 
by two in breadth, is contained in a hollow of old crystal- 
line rocks, the strata being chiefly sandstone, with a large 
but exceedingly irregular seam of coal, which, besides 
being considerably contorted, varies very spe in direc- 
tion, passing from a single mass into several thinner ones 
within a short distance. At the greatest apparent thick- 
ness it is about 80ft. Asin the preceding pyr the 
horizontal is preferred to the inclined system when the 
thickness of the seam exceeds about 40ft. The average 
height of coal taken in each cut is about 8}ft., and the 
same breakage and distortion of the uppermost layer in 
each stage is observed from the third upwards, the last 
being often reduced to little more than haif its Fo 
volume when the dip is 50 deg. and above. A peculi 
in the Commentry method is the designedly irregular 
manner in which the coal is cut, the face being never car- 
ried with a square breast, but is notched back in an 
irre; serpentine fashion, in order to prevent the for- 
mation of regular lines of weakness in the pdcked-up 
material. There are also in this collection recorded some 
interesting experiments on the preservation of wood, 
extending over several years, the woods employed bein, 
chiefly from the neighbouring forests—oak, acacia, an 
several kinds of soft wood. The best preservatives for 
oak appear to be sulphate of iron and chloride of zin 
the former being the most convenient to use, the gene 
average of the results being given as follows :—Wood 
without preparation, duration assumed as 1. Preserva- 
tive action of mine water, 1°4; ditto surface charring 
2°4; ditto tarred, 7°42; ditto solution of sulphate of 
copper, 9°77 ; ditto solution of sulphate of iron, 11°11; 
ditto solution of creosote, 16°36 ; ditto solution of chloride 
of zinc, 34°00 








THE PARIS EXHIBITION. 
No. XXVIII. 

AttuoucH the art of printing in all its branches is 
amply illustrated in the Paris Exhibition—indeed, so 
closely are the different machines packed in the French 
department, that it is almost impossible to get sufficiently 
close to examine them without running the risk of 
carrying away something besides mental impressions— 
very little attention seems to have been paid to - 
setters. The most prominent that we have been able 
hitherto to discover is one invented by M. Delcambre 
and constructed by M. J. Journaux, of Paris, at work 
in the centre , near the Ecole Militaire end of the 
French machinery hall. The front of the machine is 
shaped like a piano, with a key-board for the setter, the 
upper part es filled with type agreeing with the letters, 
numbers, &c. By depressing the keys, letters are set free 
from the reservoir, and falling down one of the numerous 
channels at the back, find their way over a grooved pulley 
into the type-bar, where they are successively carried 
forward until a line is completed. The machine 
works very well, and is in practical use, “Le Propagateur,” 
a scientific journal issued fortnightly, being printed and 
shown as a practical illustration of its use. 

There are several writing machines in the building, 
notably the American writer, which is, we believe, 
already well known, and from its central position can 
hardly be overlooked. Less fortunate, however, in the 
space allotted to it, although equally deserving of noti 
is a very simple and compact instrument, the invention o 


the Rey. ansen, exhibited in an out-of-the-wa 
cabinet amongst the firs and skins of the Dani 
department. e writing ball, or t writer, is con- 


and 


structed in two different forms, one for letter writi 
The principle of 


the other for telegraphic messages. 


construction is the same in both, the only difference 
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being in the feed motion, which, for messages and strip 
printing, is regular and continuous, and for letter writing 
is provided with a return and diagonal motion for com- 
mencing a new line, and a divided scale for telling at a 
’ glance the position of the last letter printed without 
removing the paper. The type carriers all radiate 
towards one common centre, under which a band with 
variable tension between the type and the paper takes the 
place of the ordinary pad. The machines are very com- 
pact, on a space of about Gin. diameter, and 
although at first glance the juxtaposition of the keys 
appears somewhat confusing, the advantage of not having 
to withdraw the attention in search of distant letters are 
soon apparent. The weight of the whole apparatus is 
only 6 ib.; height, Gin.; the number of keys, 54, compris- 
ing all the letters of the alphabet, the punctuation marks, 
numerals and other signs,and the price in comparison with 
others is moderate. The mechanism is rather delicate, but 
very ingenious, and the workmanship excellent. The print 
is clear and even, but with all due respect for the expecta- 
tions and experiences of the inventor, we question its 
ability to print matter four times, or even twice, as quickly 
as an ordinary penman can write. Nor do we believe in 
the universal application of any of these machines as a 
substitute for the pen, as their use must as a rule 
co. to making fair copies and not to the ordinary 
efforts of composition, as the introduction of alterations 
and intercalations would cause more interruptions in the 
manipulation and in the writer's train of thought than 
would compensate him for the legibility of his manu- 
seript. . 

The elasticity of the order as to the date of admission 
of exhibits has been tested almost to its utmost—as 
exemplified by the —_ last week of a traction engine 
from Zurich—and now the “ Directorsof Affairs” are appa- 
rently equally anxious to see to what extent the patience 
of the exhibitors can be tried by postponing, until the 
21st day of October, the distribution of awards, after 
having fixed the 18th of September for the day on 
which 52,000 exhibitors were to have ascertained 
the fulfilment or disappointment of their expectations. 
The pretexts put forward by the different journals for 
the postponement are as numerous as the differences of 
political creeds ; but the openly-hinted, if less clearly 
expressed, opinion of the exhibitors, is that the innumer- 
able complaints of the injustice of some of the decisions 
have shown the necessity of a complete revision of the 
original awards; and that the delay has been ted to 
enable the presidents to investigate complaints. It 
is utterly imposible for the most enlightened and impartial 
judges to give universal satisfaction to so large a body of 
exhibitors, especially when nine-tenths of them believe 
themselves fully entitled to the Cross of the Legion 
@Honneur for the ingenuity or improvements of their 
exhibits ; but when such widely-differing tests have been 
laid down as guides for decision by different classes of 
jurors, who in one class adopt the age and standing of the 
exhibitor as a leading criterion of merit, and in another 
refuse to recognise acknowledged ingenuity and excel- 
lence of workmanship of old firms in favour of younger 
manufacturers, whose efforts have been di to arrive 
at the same results by tortuous and clumsy departures 
from simple and efficient rules, one cannot be surprised 
at the general dissatisfaction expressed; more especially 
when some of the most ingenious inventions have been 
almost excluded from competition on account of their 
novelty, and of the impossibility, because of their singu- 
larity, of comparing them with others of their kind. 

It would be too delicate a matter to touch on the 
possible incapacity of any of the jurors, and hardly 
fair to expose errors which may have arisen in mo- 
ments of mental aberration under the weight of judicial 
care ; but the fact that a juror in a certain class refused 
to examine a’ portable engine constructed for burning 
straw, under the impression, no doubt arising from the 
presence of straw on the feeder, that he was being 
improperly or surreptitiously called upon to investigate 
the merits of a thrashing machine, is too glaring not to 
be recorded as at least one sample of the injudicious 
choice of the judicial element, and of the fair grounds 
for complaint of some of the exhibitors. As far as 
regards the decision of the judges and the postponement 
of the distribution of the prizes, we do not believe that 
either will have any appreciable effect on the legitimate 
business of the exhibition, or in any way influence the 
opinions of purchasers. The general public, or those 
at least who are desirous of obtaining machines, or dupli- 
cates of any of the exhibits, are far too competent to 
judge for themselves, and too keenly alive to their own 
interests to allow the opinions of others to bias their own 
practical convictions; and the exhibitors are too reliant on 
the merits of their manufactures to fear the consequences 
of an adverse decision, or to hope for any benefit from a 
favourable award. The somewhat authoritative report 
that the distribution of prizes had been postponed on 
account of the grand review in September, is too pungent 
a satire on the peaceful protestations of the Government 
to obtain credence for a moment ; we are rather inclined 
to think that the reasons given above are correct. 
Another of no little importance to the successful termi- 
nation of the Exhibition is to reduce the period of 
recrimination and complaint within the smallest possible 
limits, so that disappointments and heartburnings may 
be forgotten in the excitement and hurry of removal and 
departure. 








THe Exriosion on Boarp THE Humpotpr.—Mr. H. C. 
Rothery, Wreck Commissioner, and the Nautical Assessors 
appointed to assist him, have just made their report on the cir- 
cumstances attending an explosion which occurred on board the 
British steamship Humboldt, in the river Mersey, on the 27th 
ult., by which three lives were lost. The Court strongly con- 
demned Mr. Robert Taplin, the engineer surveyor of the Board 
of Trade at Liverpool, for giving a renewed certificate authorising 
the continued use of the ship’s boiler without first making a proper 
inspection of it. 





ON RECENT IMPROVEMENTS IN THE PORT 
OF DUBLIN.* 
By Mr. Brnpon Bioop Sroney, M.1.C.E. 


Tue trade of few harbours in the United Kingdom has made 
greater relative progress within the last twenty years than that 
of Dublin. This, no doubt, is mainly due to the increased 

perity of the country as a whole, but it may also be attri- 
buted in great measure to the convergence of the main lines of 
internal traffic to Dublin, which has thus naturally become more 
and more the mart and emporium for a great portion of Ireland. 
During this — of twenty — the tonnage entering the 
has much more than doubled. In 1857 it amounted to 
844 tons, and last year it rose to 1,973,781 tons, while during 
the current year there is a romise that it will surpass the 
2,000,000 limit. For the sake of comparison I have placed in a 
ar form the tonnage of Liverpool and Gl. w, as well as 
those of the three fre oe ports in Ireland for the three years 
preceding 1858 and 1878 respectively, so as to = fair averages 
of their respective rates of progress within the twenty years. 
From this table it will be observed that while the tonnages of 
Liverpool and Glasgow have respectively increased 50 per cent. 
in the last twenty years, those of Belfast and Cork have nearly 
doubled, and that of Dublin has considerably more than doubled 
in the same time. Also, the tonnage of Glasgow is only one- 
fourth more, and that of Liverpool is not four times greater than 
that of Dublin :— 

















Liverpool, } | 
including | Glasgow. | Dublin. | Belfast. | Cork.t 
Birkenhead. | 
Tons. | Tons. Tons. Tons. Tons. 
1855 4,096,160 | 1,666,518 | 882,719 744,364 | 328,658 
1856 4,320,618 | 1,673,095 904,903 772,127 | 347,126 
1857 4,645,362 | 1,612,681 880,844 796,968 | 384,167 
Average of pre- | | 
ceding 3 years.. 4,354,047 | 1,650,765 839,488 771,153 | 353,317 
1875 6,588,731 | 2,249,857 | 1,677,543 | 1,434,754 | 623,463 
1876 6,805,970 | 2,298,076 | 1,879,886 | 1,497,585 | 740,558 
1877 | 7,000,726 | 2,428,616 | 1,973,781 | 1,566,752 | 740,201 
Average of pre- | 
ceding 8 years. . | 6,798,476 | 2,325,516 | 1,848,737 | 1,499,697 | 701,407 





+ The tonnage of Cork Harbour is exclusive of vessels calling for orders, 
mails or passengers, and not loading or unloading cargo. 

The increase in the tonnage of the port of Dublin is not con- 
fined to one class of vessel alone, for we find that while the coast- 
ing trade increased from 821,640 tons to 1,543,861 tons, or nearly 
doubled in the last twenty years, the oversea trade increased from 
67,848 tons to 299,876 tons, or more than quadrupled in the same 
period. Previous to 1865 the shipping quays of Dublin were, with 
the exceptionof a short length opposite the Custom-house, founded 
at or close to low-water level, and when the tide was out the fore- 
snore used to strip out a long way in front of the walls. To meet 
the demand for a greater depth than this, timber jetties had 
been from time to time constructed along portions of the north 
wall so as to give about 8ft. at low-water in a line of keel, 
and for many years this expedient was found to answer for the 
cross-channel steam trade and for a few of the smaller oversea 
vessels, while the larger vessels of the latter class either dis- 
¢c in Kingstown Harbour or in a small excavation called 
Halpin’s Pool, which had been dredged in the open harbour 
beyond the end of the north wall. The first real attempt at 

viding deep water quays was commenced in 1864 by rebuild- 
ing nearly 700ft. in len of the east end of the north wall 
quay, so as to allow vessels drawing 17ft. to lie afloat alongside 
at low water, but the most important improvements of this kind 
were not commenced till 1870, since which date 6500ft. of quay 
have either been rebuilt or constructed where no quays existed 
before, so as to give depths of from 15ft. to 24ft. at low water, 
and enable the cross-channel steamers to sail at fixed hours, inde- 
pendently of the tide, as well as to allow the larger class of over- 
sea vessels which now frequent the port to lie always afloat. It 
will be observed that the rebuilding of the former quay walls at 
a greater depth did not add to their length, svaaadl it enabled 
rather more vessels than formerly to be accommodated in a aires 
length of wall, and the extending ce of the port rendered 
it necessary to provide additional deep water accommodation to 
suit the oversea trade which, as y observed, has increased 
more than fourfold in the space of twenty years. Accordingly 
it was determined, after mature consideration, to extend the 
north wall and construct a large tidal basin with 24ft. at low 
water inside and 22ft. along the river face so as to float the 
largest commercial vessels at all states of tides. The masonry 
was commenced in 1871, and up to the present about 2500 lineal 
feet of wall have been built on a novel principle which avoids 
the trouble and expense of coffer-dams, pumping, staging, and 
other temporary works, the expenditure on which frequently 
exceeds the cost of the permanent work to which they are 
merely ancillary. e new mode of construction consists in the 
use of blocks of masonry of unprecedented size in the founda- 
tions below low-water level. Each block is 29ft. high, 114ft. 
long, and 21ft. 4in. broad at the base, and weighs 350 tons; they 
are built on land, and about three months after completion they 
are lifted by a powerful floating shears and conveyed to their 
destination in the quay, where each block forms 114ft. in length 
of the lower portion of the wall as far as low water level, and 
when a number of these blocks have been thus laid in position, 
the superstructure up to coping level is built over them in the 
usual manner by tidal work, the total height of the wall being 
45ft. Besides the large floating shears for lifting and moving 
the blocks about, there is one other special appliance—namely, 
a diving bell, also of unprecedented size and peculiar in con- 
struction. This bell, which weighs 80 tons, is used for 
excavating and levelling the river on which the blocks lie. 
The chamber is cast iron, 20ft. square, and 6}ft. (high, with a 
tube or funnel 3ft. in diameter, and rising to a height of 44ft. 
over the bottom of the bell, and this is the greatest depth of 
water in which the present bell is intended for, though by adding 
to the length of the funnel it might be worked in ter depths. 

upper end of the funnel forms an air lock tt. high with 
double doors and suitable cocks for admitting the compressed air 
from the chamber into the lock, or for letting that in the lock 
escape into the external atmosphere, and by this arrangement the 
workmen can pass up and down without lifting the bell off the 
bottom or stopping the work of excavation. Inside the chamber 
are two large iron trays, and the men shovel the excavated earth 
into these trays. When they are filled she bell is lifted a few 
feet off the ground and the barge hauled some yards to the rear 
of the wall where the trays are discharged by pulling out a 
detent, and the barge is then brought back to its working posi- 
tion and the bell lowered as before. The operation of lifting and 
setting a block is as follows :—The ver pe shears is brought 
bow-on to the block wharf during flood tide, and the liftin 
chains are attached to iron suspending bars, which pass throug! 
each block. The chains are then hauled in by the winches on 
board, and water is pumped into a large tank at the after-end of 
the vessel to counterbalance the weight of the block, which is then 
floated away to its destination, and lowered into place the follow- 
ing low water, so that at one step 114ft. forward of wall are built 
up to low-water level. The cost of both floating shears and diving 
bell was under £25,000, and the whole of this was repaid in the 
first 600ft. of wall, by the superior economy of this system over 
ordinary coffer-dam and pumping work, and the relative saving 
now amounts to about £16,000 per annum. 

It would obviously be useless to construct deep-water quays if 
the river channel and bar were not also deepened to correspond. 
Sixty years since the depth of water on Dublin bar was about 6ft.; 
indesd, there was, a few years ago, an old man in the harbour 
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employment who had in his youth stood on the bar at a good low 
water. At this time the North Bull wall did not exist, and the 
bar, consisting of hard sand, extended in a curved direction about 
half a mile east of Poolbeg Lighthouse. As soon, however, as 
the Bull wall was built the large volume of water flowing and 
ebbing over the 2500 acres which were enclosed between it and 
the Pigeon House wall, was confined in direction and augmented 
in velocity, so that it impinged against the bar and scoured it 
away to its present depth of about 16ft. at low water, giving a 
depth of 28ft. at high-water springs, and this is still gradually 
improving ; for twenty years since there was 3ft. less than at 
present, and it is believed that there is no other instance on record 
of a bar being so successfully deepened by artificial means. The 
depth in the river channel has recently made great progress, corre- 
sponding to the other improvements in the port. The average 
tonnage dredged in each of theten years preceding 1860 did not reach 
150,000 tons, and it is now close on 1,000,000 tons per annum. 
‘The greater portion of this dredged material is now conveyed to 
sea in very large hopper barges, each of which carries 850 to 1000 
tons, according to the state of the weather, to a distance of eight 
miles from Dublin, or about two miles beyond the Bailey Light- 
house, where it is deposited in deep water, beyond the influence 
of tides within the bay. Very great y has resulted from 
this system of large hopper barges, as compared with the older 
methods ; for, multiplying the present tonnage dredged by the 
saving per ton, the gross saving amounts to considerably over 
£40,000 per annum. Indeed, without this economy it would 
have been impossible to carry out the other improvements in the 

rt ; for Dublin, though one of the larger ports in the kingdom, 
has relatively the swallest income, as there are no dues on goods 
except some small ones on timber, bricks, and marble, which, in 
the aggregate, do not reach £2000 annually. This will appear at 
a glance from the following table, which gives the revenue 
derived by the ports already mentioned from tonnage dues and 
dues on goods for the year 1877, and also the income which each 
ton yields the several ports as well as their respective debts. 























- Rates Regis- Income 
Port. oa on Total. | tered  perton| Debt. 
‘ goods. tonnage. register. 
£ £ «& Tons. Pence. | £ 

Liverpool 377,612 599,024 976,636 | 7,000,726 33°5 | 16,249,290 
Glasgow 45,253 | 123,147 | 168,400 | 2,428,616) 16°64) 3,211,283 
Dublin .. 58,451 1,799 | 60,250 7°32 | 830,754 
Belfast .. 41,275 | 37,630) 78,905 12°1 | 716,708 
Cork 13,432 18,306 | 31,738 740,201; 10°3 103,885 


The rates on gocds for Liverpool include the so-called ‘‘town 
dues” on goods, amounting to £263,329; but as these were 
urchased by the Mersey Docks and Harbour Board from the 
Yorporation of Liverpool in 1857 for their then estimated value 
of a million and a-half sterling, they now form a very valuable 
portion of the port revenues. The tonnage rates for Cork include 
£3791 derived oon one halfpenny per ton levied on vessels using 
or entering the harbour as a port of call, but not loading or 
unloading cargo therein. It represents a tonnage of 1,819,860 
tons, and is quite distinct from the 740,201 tons which represents 
vessels loading or unloading cargo ; but, as it is available for port 
purposes, it is included in the tonnage rates of Cork Harbour, in 
the second column above. If this were omitted, the income 
would be reduced to 9d. per ton register. This table shows that 
for every ton entering their respective ports, Liverpool receives 
more than four and a-half times and Glasgow more than twice 
the revenue that Dublin gets, while Belfast gets two-thirds more, 
and Cork nearly 50 per cent. more. 

The floating shears and diving bell are useful for many other 
purposes besides building quay walls. Among others they are 
well adapted for breakwater construction, and laying the founda- 
tions of ons and lighthouses in suitable localities. There is 
at present a lighthouse in process of construction at the extremity 
of the Bull Wall which forms the north side of the entrance to 

blin Harbour, the foundations of which, in such an exposed 
place, would have been very costly if built by any of the ordinary 
methods. ‘The base is formed of two large semicircular blocks, 
each 16ft. high, and together forming a circle of 30ft. in diameter 
and weighing nearly 700 tons. These blocks were built on the 
block wharf and conveyed about three miles down the harbour, 
where they were laid at a depth of several feet below equinoctial 
low waters on the rubble stone forming the extremity of the 
Bull Wall which had been previously excavated by the diving 
bell. On the top of these blocks is built in heavy granite ashlar 
with solid rubble hearting the lower part, or what may be 
called the plinth of the tower, oe some feet over high water, 
and on the top of this again the shaft of the tower is in process of 
construction, formed of wrought iron lined with timber, the total 
height from foundation to top of lantern being 79ft. Opposite 
this lighthouse, and at the south side of the harbour entrance, 
stands Poolbeg Lighthouse, erected in the last century at the 
extremity of the pier beyond the Pigeon House Fort. The foun- 
dations of this lighthouse were laid at about low water level in 
the centre of a mound of rubble stone, an@it was originally sur- 
rounded by a handsome cut stone platform, which was heavy 
enough to stand ordinary rough weather, but which, with the 
rubble stone on which it was laid, was constantly washed away 
by heavy storms from the sea front of the lighthouse, leaving the 
base of the latter exposed and liable to be undermined, and 
causing heavy annual expense from hauling the rubble back‘again, 
to be again scattered in the next gale. The lighthouse base and 
foreshore are now prote by large blocks weighing 140 tons 
each, two of which were carried at a trip by the floating shears, 
and dropped on the irregular foreshore in front of the lighthouse 
which they now protect from the violence of the sea which breaks 
on them before reaching the lighthouse. This work was exposed 
to the full brunt of the great storm of January 3rd, 1877, which 
nearly cut across the east pier of Howth Harbour, and did con- 
siderable damage to the paved slope of Kingstown west pier, and 
to the railways both at henietient and at Howth, which, strange 
to say, were apparently completely covered by their respective 
ro. The big blocks, however, protected the base of Poolbeg 
ighthouse, and no nee whatever occurred to it. Besides 
excavating, the diving bell has been used for removing portions 
of wreck and pulling up pile stumps, in which latter operation it 
is very successful, and three or four pile stumps can be drawn at 
one effort by attaching chains hanging from the ceiling of the 
bell chamber to the heads of the piles, and then raising the bell 
by its hoisting chains, which have a surplus working strength of 
about seventy tons when the bell is under water. 








Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
mEN.—Mr. J. W. Butler, of East Greenwich, will read a paper 
before the members of this society, at the Cannon-street Hotel, 
on Saturday, September 7th, at 8 p.m., on ‘‘Silicated Stone 
Pipes for Drainage and other Purposes.” 


Tuames FLoops.—We understand that the Metropolitan Board 
of Works propose to expend about one million sterling in increas- 
ing the reservoir at Crossness and in other works. ‘The present 
storage was calculated to receive a quarter of an inch of rainfall 
over the district drained in twenty-four hours, The district 
drained has so increased that the sewage is already about 50 per 
cent. greater in quantity than when the works were planned, and 
instead of a quarter of an inch of rain per twenty-four hours, itis 
now very common to get as much as that in one hour. The great 
14ft. sewers at Crossness have several times recently not only 
been running full bore, but have discharged under pressure. 
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In the accompanying engraving we illustrate a some- | 
what novel pump, made by Messrs. Bartrum and Powell, | 
Cornwall-buildings, Queen Victoria-street. The action of 
the pump may te described as follows :—The crank-shaft 
is caused to rotate, and in doing so carries the piston A 
round with it against the inside of the cylinder, the centre | 
travelling round the dotted circle. The tailpiece of the 
piston travels up and down in the rocking guide C. By this 
action on one side of the piston the water is drawn in at an | 
opening in the cylinder, and on the other side the water that | 
had been drawn in during the previous revolution is forced | 
through the passage in the tail, and so on continuously, giving | 
a constant delivery. It will be observed that the suction and | 
deliver: es are never open to one another, and so there is | 
no “slip.” The adjustment between the piston and inside of 
cylinder is made by turning the small excentric on the crank- | 
pa, and fixing it with the nut shown. The rocking guide C is | 

ept at a constant working fit in its bearing by the pressure | 
of the water on the discharge side of piston. The polishing 
action of the piston against the inside of the cylinder covers | 
is said to maintain a perfectly smooth surface. Any play | 
between the cylinder covers and the end of the piston | 
can be taken up at once by reducing the thickness of | 
the joint between the cylinder and the cylinder covers. In | 
some cases this joint is made self-adjusting by placing a | 
**saucer” plate between the end of the piston and the inside | 
of the cylinder covers, to the back of which plate the water 
is admitted from the air vessel, thus keeping the working | 
parts always in contact. 
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A NEW SINGLE-FLUID BATTERY. 

Various attempts have from time to time been made to 
design a constant single-fluid battery, but hitherto the result | 
has almost invariably been a failure. The best and most 
valuable cell of this kind at present used is that of Lechlanché¢, 
in which a solution of salammoniac is the excitant. This 
battery is extensively used upon telegraph circuits not in con- 
stant use. Another well-known single-fluid cell is that of 
Smee, but this, although in use somewhat largely in the 
laboratory, is not found much elsewhere. Dr. Gladstone and 
A. Tribe v. ‘‘ Proc. Roy. Soc.,” vol. xxi., designed an air 
battery which it was thought would obviate the evils of the 
ordi single-fluid cell, but we have not heard of its adop- 
tion. e great objection to ordinary single-fluid batteries is 
that they rapidly oe and the film of hydrogen is not 
easily oxidised. The last-named battery utilises the stores of 
oxygen in the atmosphere for the dehydration of the silver 

te. The inventors use } puna of copper and silver immersed 
in an aérated solution of pure copper nitrate. The silver 
late bas a horizontal position just under the surface of the 
quid in the cell, and is, in fact, converted into a small silver | 
tray full of crystals of the metal which rise in projections 
above the surface of the liquid. The copper plate is parallel 
to and underneath the silver, separated, if need be, by a piece 
of muslin, and connected in the ordinary way. The inventors 
say the theoretical interest of this battery lies in the fact that 
it differs from all other galvanic arrangements, inasmuch as 
the binary compound in solution is incapable of being decom- 
posed either by the positive metal alone, or by the two 


M AND POWELL’S “COMET” PUMP. 
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spiral form, and is used as the negative pole of the element. 

he exciting fluid placed in the unglazed jar percolates by 
capillary attraction through the innumerable pores, and makes 
the electric contact within the cell complete. Externally the 
electric circuit is completed in the ordinary way. The posi- 
tive pole is arod of zinc, and the exciting liquid is dilute 
sulphuric acid, a solution of caustic potash or sal ammoniac. 
The small spirals of silver or platinum wire are far enough 
apart not to cause capillary attraction to take. place between 
them, but the wire makes an infinite number of contacts 
with the liquid that oozes from the pores of the jar. It is 
upon all these contacts that the air exerts its oxidising action 
and effects the depolarisation of the cell. The top of the zinc | 
is covered with caoutchouc in order to avoid accidental con- | 
tacts which might short circuit the battery. The porous cell 
is surrounded by a ring of hard rubber, so that the whole cell 
is carefully guarded against harm. 


vertical shaft, B the step box, and C the bearing bar. The 
step block D is dropped into the box, and is sustained by the 
shoulder and fixed pins at E. Beneath the block is an oil 
chamber, supplied with oil by an elevated cup F, through 
the pipe shown. The oil is carried in between the bearing 
surfaces partly by capillarity and partly by the pressure due 
to the head of oil contained in the Pipe and cup F. Any 
surplus enters the annular cup G, and runs off through the 
spout shown. 
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| It will be observed that the bearing foot is left plain, and 
| the part which is exposed to the oil hole is carried around 
| into contact with the bearing surface not exposed, so that it 
| wears equally with the rest and also carries o11 by mechanical 
| action between the surfaces. The hole in O is placed 
| excentrically, so that the oil is carried into indirect contact 

with that part of the lower end of the shaft which comes in 

direct contact with the face of the bearing block, and con- 
| segueanaly the introduction of oil between the surfaces is 
| positive, and it will spread out over the whole of the bearing 
| surface by capillarity. 
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Marine BorLers.—Boilers made of plates obtained from seven- 

| teen different makers are under examination and experiment b 
| the new Boiler Commission. As the observations and experi- 
| ments which are to be made deal with boilers under working 
| conditions, several years of the life of the boilers under experi- 
ment must elapse before the information required will be obtained. 
An UnpusiisHep Lerrer or James Wartt.—David, sixth 
| Earl of Buchan, is remembered for his eccentricity and amusing 
| personal vanity. There are many racy anecdotes of him in Lock- 
. : _ | hart’s “ Life of Scott,” and also in Dr. Charles Rogers’ several 
The electro-motive force of a couple we with a solution | works on Scottish humour. In reference to his lordship, a 








metals in conjunction, without the presence of th 
body ready to combine with one of its elements when 
set free. e practical interest lies in the fact that it is 
an approximation towards a constant air battery. ‘‘ Should,” 
says one of the inventors, ‘‘it ever come into use elsewhere 
than on the lecture table, it will probably be in the form of a 
combination of zinc and copper, with an aérated solution of 
zine chloride, for that arrangement has an electro-motive force 
ual to six times that of the arrangement we have more 
pereaeny studied, and above three-quarters that of a | 
iell’s cell.” As we have stated above, the arrangement 
has not come into extensive use, but a new cell invented b 
M. Pulvermacher, shown for the first time at the Paris 
Exhibition, and recently brought before the notice of the 
Académie des Sciences by Count Th. du Moncel, seems to | 
have solved the difficulties which all single-fluid batteries 
have to contend against, and provides for depolarisation by the | 
free use of the oxygen of the air. The accompanying figures | 
speak almost for themselves—they show a porous jar sur- | 





ot tic potash is about 1°5 volts; with dilute sulphuric | Russian nobleman—who is one of the greatest living collectors 
acid—one of acid to ten of water—it is nearly 2 volts. The | of British and other autographs—communicates to a friend the 


resistance of a cell with silver wire as the negative pole, and 
a porous jar of good quality 14 centimetres high and 35 milli- 
metres diameter, was 1‘3 ohms. M. du Moncel ended his | 
Paper to the Académie with the following sentence :—‘‘ In | 
order to give an idea of the rapidity of depolarisation, I will | 
conclude by stating that in a circuit having a resistance of | 


following extract from a letter in his possession addressed by the 
famous James Watt to Sir Francis Chantrey :—‘‘ I shall be obliged 
to you to send a cast of my bust to my very good friend, James 
Russel, Esq., St. Andrew’s-square, Edinburgh, by the first Leith 
smack, And in a fortnight, or rather three weeks after, to send 
another cast to the Right Hon. the Earl Buchan, George-street, 


; . eager | Edinburgh ; and charge both to my account, with advice to me 
10 ohms, in ten minutes the electro-motive force diminished | when you send off each cast. I should not have thought it right 
— 16 per cent., and returned to its normal value after | to send the latter, but he badgered Mrs. W. out of a promise, 
three minutes’ rest.” 








IMPROVED STEP BEARING. 
THE many applications of high speed machines make im- 
provements in step bearings of importance, 
The annexed engraving represents an arrangement by Mr. 
J. W. Collet, Upper Alton, Aadison County, Ill., for lubri- 
cating the end ot a shaft in a step bearing, which seems to be 


| and other kindred anecd 


and I wish Mr. Russel, who is my very ancient friend, to be 
served before his lordship has been able to blazon through the 
whole town how very intimate he is with the illustrious original !” 
Lord Buchan encouraged Sir David Brewster in his early studies 
and in after life the latter used to relate that as he was ming 
known by his contributions to the scientific journals, the Ear 
remarked to a friend, ‘‘ David writes good papers; he closely 
expresses the ideas which I gave him from time to time!” ‘This, 
otes, enables us to understand the 
motive of James Watt’s amusing letter to the great sculptor.— 


rounded by a silver thread. This thread is rolled to take a | worthy of notice, in ike illustration A is the lower end of a | @lasyow Weekly Mail, 
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ON REGULATING THE FLOODS AND _ IM- 
PROVING THE NAVIGATION OF THE ERNE 
AND SHANNON RIVERS* 

By Mr. L. Lynam, C.E. 

Tus Erne and Shannon rivers have three features, which 
render it peculiarly easy to regulate their ficods, and prevent 
inundations. They have large superficial areas of lakes. Their 
channels between the lakes are wide and deep, so capacious as to 
carry their floods with an inclination of less than an inch a mile. 
Their floods rise slowly, 4in. to Sin. in twenty-four hours, very 
rarely, rising 1ft. in twenty-four hours. The Shannon has a 
fourth feature very remarkable. All the mill-weirs and fish-weirs 
have been purchased and removed, and all the shoals have been 
deepened at a cost of £529,716. The lakes in the Lough Erne 
basin have an area of about 50,000 acres. The shoals and straits, 
which obstruct the river and cause the inundations, have an 
aggregate length of merely 6miles. Only one mill-weir (which is 
the only fish-weir) exists, and it is at the outlet where there is a 
fall of 12ft. The Shannon basin has lakes of the superficial area 
of 87,000 acres. In the length, from the Battle Bridge above 
Carrick-on-Shannon to Killaloe Bridge, of 128 miles the lakes 
occupy 504 miles ; the broad, deep channel extends for 734 miles ; 
the confined portions of the channel occupy merely 4 miles ; the 
portions of the channel confined so as to be visible obstructions 
are but 2 miles long. Neither mill-weir nor tish-weir stands in 
the way of the current. ‘The floods scarcely ever rise lft. in 
twenty-four hours. The great floods are but 4ft. where dee 

the and generally but 2ft. deep, and merely 18in. deep 
over large areas. Many ing floods are not more than 6in. 
deep on the land.. The Shannon river is accurately shown on the 

Ordnance map, on a scale of lin. to a mile. 

desolate valley among the Co, Leitrim mountains, in latitude 

54deg. 14min. 3sec., and longitude 7deg. 55min. 7sec. Its 

souree is a circular basin, locally called the Shannon Pot, 55ft. in 
diameter, and about 20it. deep. ‘The water is of a fine, clear, 
blueish colour. When I saw it in 1875 its surface was 5ft. under 
the land, and the stream from it was but 3ft. wide and 2ft. deep. 

In wet weather it rises over the level of the land, and an immense 

quantity of water issues from it, and rushes down 114 miles 

to enter Lough Allen, which is7 miles long. From Lough 

Allen to the tide of the Atlantic ocean at Limerick, a 

length of 149 miles by the sinuosities of the river, the 

Shannon has been made navigable for steamers, with a depth 

of 6ft. of water. 

but the lowest, at Limerick, is very small, and detached from 
the others by a length of five miles, and a fall of 90ft. The 
upper level, at the outlet from Lough Allen, has a fall of 20ft. in 
six miles, and affords no matter for discussion here. Therefore 
we will consider only the six levels from Carrick-on-Shannon 
down to Castleconnell. ‘The lowest level between Castleconnell 
and Ki is but s containing only 641 acres of lowland, 
rarely flooded in summer or autumn, and rarely covered by more 
than 1;ft. of water. To preserve the from summer and 
antumn fi the surface of the flood must be lowered. 2ft. 
nearly. A permanently solid embankment, used during many 
years for a navigation horse tow-path, extends along one side of 
the river, the only openings being four culverts for side 
drainage. A mere trifie would make it a complete protective 
embankmert. On the other side of the river there fortunately 
exists a natural ridge, which is a little higher than the highest 
floods. It is not continuous, but interrupted in five places. 
These circumstances render it very easy to protect the lowlands 


from all floods. Very favourable sites exist for back drains to 
carry off rain water and springs. The 641 acres of lowlands may 
be thus pro from summer and autumn floods at a cost of 


£6000, being £10 per acre. This would allow of winter irrigation 
also, which the occupiers of the lands particularly require. The 
system of river embankments is much objected to as dangerous, 
and properly so, when it is proposed to make high embankments. 
In this case the required embankments are in existence for 
seven-eighths of the required length, so permanently solid 
as to be absolutely safe, and the small portions to be built need 
not be more than 3ft. to 5ft. high. The obstructions are a rock- 
shoal near the middle of the length; an old bridge with narrow 
arches and thick piers, and a shoal of solid limestone rock at the 
outlet. To enlarge the channel in those places, so as to make 
it carry the floods at a level low enough te preserve the lands 
require :— 


33,897 cubic yards of excavation in clay - £2,194 
55,725 - an in rock 6,965 
A new iron bridge, three 70ft. spaus 2,500 
A new regulating weir a ig “lop 9,525 
Land for spoil Ws FE 400 
Temporary division of water 1,000 

Total eo. £22,584 


This amounts to £37 an acre on the 641 acres to be reliéved from 
summer and autumn floods; contingencies £2258 ; total £24,842. 
This amounts to £38 per acre on the 641 acres liable to autumn 
and winter floods. The Shannon floods may be well studied in three 
classes, viz.—the small floods, great autumn floods, and great winter 
floods. The small floods have occurred every year and in every 
month. Ir a period of twenty years they do more harm than 
great floods. They have kept the land saturated and cold during 
March, April, and May, which has prevented the growth 
of good grass, and promoted the growth of sedge and weeds. 
This herbage grows only late in the season, and is late in 
coming to maturity. The mowing of the crop is thrown back 
into the rainy season, the saving of it is laborious and expensive, 
and often impossible. In the large flat meadows there are three 
qualities of hay, viz., sedge, mixed with tall, soft weeds, which 
is set at from £2to £3 an Irish acre; the second quality is brown 
bent grass, with some natural ryegrass, and great quantities of 
meadow sweet ; this is set at from £4 to £5 an Irish acre; third, 
timothy grass, phleun, nodasum, excellent hay for hunting horses, 
and is set for £6 to £8 an Irish acre. I have dug up the soils of 
the three qualities of meadow, and failed to discover any differ- 
ence. The difference of the values of the meadows results from a 
difference of the levels of the lands. The good “Timothy grass” 
meadow lands are 12in. to 15in. higher than the others, and 
are consequently above water a month earlier in spring, 
when they shine forth beautiful, bright green islands. ‘The 
sedgy, weedy meadows are the lowest by some inches, and are 
saturated longer than the others. ‘The kindness of the soil of 
these is evinced in many places by the following interesting fact, 
viz.—on examining the surface closely, numerous plants of clover 
and some fine species of grass are to be seen, healthy, but small 
and distant. Of course, if these lands were freed from saturation 
in spring, summer, and autumn, the clover and fine species of grass 
would flourish and extend to a material degree, and in a few years 
the meadows would become much increased in value. © The 
aggregate amount of injury to the crops from the small floods in 
thirty years far exceeds the aggregate amount, of damages that have 
actually occurred trom the one great autumn flood that had 
occurred within that period. The quantity of water flowing off 
in the river at Meelick, from a rain basin of 2,500,000 acres— 
400,000 square miles—is, in all those small floods, under 300,000 
cubic feet per minute. e present river channel is fully broad 
and deep enough, and has fallen enough tocarry off that quantity 
and more at a moderate velocity. The only obstructions, then, 
are the weir-mounds. While ail the low land for 120 miles lies 
steeped in water, the weir-mounds, with a fall of several 
feet at each, but without any sluice or floodgate, act as 
permanent artificial barriers to the flow of the river. Fifty 
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It rises in a rather | that 


The river lies naturally in eight separate levels, | 





lineal feet of open sluice in each weir would relieve all the low 
land, and increase its value accordingly. One great autumn flood 
only has occurred in the, Shannon within the last thirty years. 
It destroyed the whole of the crops on 16,300 acres, and injured 
3000 acres more. It began to go out on the ground at Portumna 
on the 13th of August, and rose 1ft. 3in. in five days. It 
remained at that height for five days more, when it began 
to fall. ‘The very lowest lots of land were covered by water 


lft. Sin. deep. The large areas of meadow there were covered, 


nearly 15in. deep. The flood began to fall on the 24th of 
August, and continued to fall at the average rate of lin. a 
day till the 9th of September. Then there was no water on 
the meadows, and so it remained till the 23rd of September— 
fifteen days—but the water in the river and d was even with 
the surface of the land. In working at the hay, men’s feet sank 
into the ground. Muddy water rose after them, and it was 
impossible to save the hay. It is important to note well here 
two things—how slowly the flood rose on the land—merely 22in. 
in six days, or 3gin. average in twenty-four hours—what a small 
depth of flood water there was on the land—20in. depth of water 
for four days, 17in. depth of water for twenty-seven days. ‘Then 
saturation merely for fifteen days, up to September 24th. Another 
very important fact to note is there is no obstruction whatever 
im the Shannon, at or near Portumna, to prevent the free flow of 
the Shannon into Lough Derg, which is a wide, deep lake 
= miles long. This wide, deep water having no appreciable 
fall in the surface, goes to within 1000ft. of the great weir mound 
at Killaloe. The channel for this 300ft. is 450it. wide, and 7 ft. 
deep of running water, with an inclination of 14ft. per mile down 
to the weir. Over the weir-mound there isa sudden fall of the 
water of 2ft. 2in. This diagram represents accurately the rela- 
tive levels and inclinations of that flood above, at, and below the 
Killaloe weir. It is drawn by myself, from levels taken 
by myself there in August, 1861, when the flood was at its 
highest. There was as measured by me, in the height of 
atest of autumn floods, in August 1861, a cataract, a clear 
fall of 2ft. 2in. over the weir. The river channel downwards to 
Killaloe Bridge was more than 450ft. wide, by more than 64ft. 
deep, with a surface inclination of more than 3$ft. per mile. 
From the bridge downwards there is a fall of 4ft. in a quarter 
mile, as shown on this diagram section. I ask was not that 
weir-mound on that occasion a obstruction? Evidently 
it was. If that weir-mound had not been there on that occasion 
where would have been the flood surface from its site up to Por- 
tumna and Meelick? I submit for your consideration that they 
would have been as follows :—Let a line be drawn from the surface 
of the water below the weir upwards to the broad, deep water, 
and parallel to the surface of the flood river, as it was on the 
21st August. Had the weir not been there the surface of the 
water a few feet above the site of the weir would have been a 
fraction of an inch higher than that line, and 300 yards upwards, 
which is above the head of the shoal, and in Lough » it 
would be 4in. or 5in. above that line. The flood water would be 
running in a column 6ft. deep instead of 8ft. deep, and must run 
faster, and must have a greater inclination. ‘The velocity in the 
8ft. deep channel was 250ft. per minute; in the 6ft. channel it 
would be 330ft. An increase of 5in. or 6in. in the surface fall from 
the broad deep water to the site of the supposed removed weir 
mound would suffice to increase the velocity so as to carry off the 
same quantity of flood water, with 2ft. less depth, as required. 
Of the 2ft. 2in. that would be gained just above the site of the 
supposed removed weir Gin. would be lost in generating the re- 
quired greater velocity for the shallower channel, and 20in. would 
be gained in Lough Derg, and by that lough the same would 
be gained at Portumna—that is, the flood water would have been 
20in. lower there. But the meadows were covered by 20in. only 
of flood water, and that merely four days. Therefore, if the weir 
mound had not been at Killaloe in August, 1861, the low lands at 
Portumna would not have been covered at all by flood water. 
They would have been saturated for eleven days. Instead of 
having been flooded from the 14th of August to the 9th of Sep- 
tember, they would have been merely saturated from the 18th of 
August to the 28th of August; and thenceforward all the lands 
would have been quite dry till the end of September, and all the 
crops might have been saved. If the Killaloe weir mound were 
removed, and replaced by a movable lating weir, another 
important element would come intofavourable action. Theimmense 
capacity of Lough Derg as a storage reservoir, hitherto valueless, 
would be utilised. Thelake contains 30,000 acres—19, 200,000 square 
feet. The proper level for steamboat navigation, proposed and 
recommended by the Shannon Commissioners, and legalised by the 
Shannon Act, is 2)ft. under the surface of the meadow land. 
The capacity of that reservoir is 48,000,000 cubic feet. When 
the great rainfall occurred on the 15th of August, none of that 
storage was available. The lake had been filled up graduall 

during the previous month by ordin wet weather and mal 
floods. It might have been all available that time. The quantity 
of water then, and during the previous month, was under 400,000 
cubic feet per minute. The channel, as it then was, and now is, 
was fully capable of carrying off that quantity at the navigation 
level, and keeping the surface of the Shannon river and of Lough 
Derg the full legal 24ft. under the surface of the low lands. Had 
it been so, the rise of 2lin. by the rainfalls would have left 
that lake surface, when highest, some inches under the low lands. 
Forty wholly removable, ropursting weirs were constructed in the 
Seine several years ago. When wholly closed up in summer, they 
maintain the required depth of water for a valuable steamboat 
navigation, When wholly open in floods, they cause no stoppage 
in the river surface. A remarkable barrage mobile has been in 
excellent action for several years ata place called Port &l’ Anglais, 
above Paris, and above the junction of the Seine and the Marne. 
I saw it when all open ; there was not a ripple on the river flow- 
ing by. I saw it raised and lowered with ease and facility. I 
have here a letter from M. Gambuzat, the chief engineer of the 
river Seine, in which he informs me that all those whully 
removable regulating weirs in the Seine are remarkably 
effective and suitable for regulating that great commercial 
river. In 1862 made an engineering tour of the 
river Seine, and saw and sketched those weirs. They act 
well, but I have another design more suitable to the circum- 
stances of the Shannon. Let me now es forward the following 
proposition :—If in July, 1861, a month previously to the great 
flood, the Killaloe weir-mound had been wholly removed, and a 
wholly removable weir like that in the Seine at Port & ]’Anglais 
had been constructed, and subsequently been properly manceuvred, 
during the month of August, none of the crops in the level of the 
Shannon, above the Killaloe weir-mound, would have been 
materially injured. No other flood of so great magnitude as that 
of August, 1861, has occurred in summer or autumn during the last 
thirty years. I am not asserting that the weir in the Seine at 
Port a l’Anglais is the most suitable pattern weir for the Shan- 
non at Killaloe, but I assert that, such as it is, if one 
like it had been built in the Shannon at Killaloe, and 
judiciously mancuvred during the t thirty years, but 
little material damage would have Ton done to the low 
lands governed by it. The official registries of the heights of 
the water over the lock-sill show that—First, the surface of 
Lough Derg has never fallen so low as the level of 6ft. over the 
lock-sill ; second, that the lowest level to which it ever has or ever 
can descend is 7ft. over that mark ; third, that for a great part of 
every year it is 8ft. to 9ft. over that point, and often rises 10ft. 
over it. Therefore, the level of the Shannon from Killaloe 
upward, for thirty-one miles, to Meelick, is, and has been for the 
last thirty years, artificially penned up to levels varying from 
lft. to 4ft. higher than the parliamentary plans warrant. 
This has been done and maintained by the commissioners, 
in violation of their own plans and of the Act of Parlia- 
ment 1 and 2 Vict., c. 61, to the great injury of the lands for 
thirty-one miles upwards. The navigation for steamboats is a 


little better than it was before the works at Meelick, but it is far 





worse now in floods at Killaloe than it was before the works were 

ned, What was before a still water canal is now a torrent 
in floods. In mid-floods the passage is dangerous ; in high floods 
impossible. It may be restored to its former tranquil state of 
water by building a concrete protection wall where the protection 
bank was, which the commissioners foolishly cut away. Some 
more works are required for improving the navigation at De 
Island and White’s Ford. The old canal at Meelick should 
be cleaned and improved. I now submit the following 
propositions ; — (1) The circumstances and features of the 
Shannon river render it very easy to regulate its floods and 
protect the lands from injurious. inundations, sane The drainage 
and the navigation may be improved to the est extent neces- 
sary or desired for a third part of the sum which the Government 
has been advised to assist in spending. (3) ‘This may be effected 
by means of movable regula weirs which may be all built in 
one season, and by dynamite blasting and steam q 
have all the details necessary to prove this for each level of the 
river. No more surveyors or plans are necessary. I have 
accurate ] scale plans, and sections of all the straits and 
shoals, and the reyimé of the river tabulated for its present and 
for the proposed state in floods. 








THE TORPEDO VESSEL DESTROYER, 

WE mentioned in our issue of April 20, that Captain Ericsson 
was constructing a vessel for handling the new 0 which 
attained such marvellous —_ during the trials on the Hudson, 
reported to the Ordnance Department December 7, 1877. This 
vessel is now completed, and was launched into the Hudson from 
the wharf of the Delamater Ironworks last Saturday, steam 
engines, propeller, and other machinery being attached and ready 
for action. The boilers, owing to their great weight, could not be 
placed on board before the launch, as the vessel had to be lifted into 
the water by floating derricks. ‘The launch excited much attention 
from its novel character, the vessel being hauled on a level from the 
interior of the boiler-house to the bulkhead on the Hudson. The 
steam engines of the establishment in connection with powerful 
tackle being employed, the vessel was hauled, stem foremost, 
along the level ways with much facility. When arriving at the 
bulkhead of the river, the direction of which was nearly at right 
angles to the ways, the vessel, by an appropriate change of the 
arrangement of the tackles, was _ forward until the stem 
reached some 30ft. beyond the bulkhead. A derrick in the 
line of keel was then used to lift the forward end of the structure 
by a series of straps passing under the bottom in such a manner 
as to divide the strain over a considerable distance of the bottom. 
The lifting gear of the derrick was next applied with sufficient 
force to relieve the pressure on the ways. At this moment the 
derrick scow was backed into the river, while the tackle operated 
by the stationary steam engine pushed the body still ether 
beyond the bulkhead, until only 40ft. of it remained on solid 

und. A second derrick was then brought close to the bulk- 
ead which, by means of straps as already mentioned, lifted the 
stern above the ways. The vessel being now wholly suspended in 
the air, both derrick scows were backed into the river, the action 
of the derrick gear reversed, and the Destroyer lowered into its 
future element. 

The form of the hull is very peculiar, both ends being precisely 
alike, terminating with very fine wedges, probably sharper than 
any vessel of deep draught yet built. The length is 130ft.; 
depth, 11ft.; beam, 12ft. extreme, thus presenting the unusual 
proportion of eleven times greater length than beam, The rudder 
of the new craft requires special attention, as it is wholly uncon- 
nected with the visible part of the stern, being attached to a 
vertical wrought iron post welded toa prolon sation of the keel, 
just aft of the propeller, its upper part being nearly 4ft. 
talow water line. The tillers consist of thin plates of iron rivetted 
on opposite sides of the rudder, a few inches from its bottom, 
These tillers are De cree by straight rods connected to the 
pistons of horizon tiger cylinders of 5in. diameter attached 
to the sides of the keel. Accordingly the steering gear will be 
placed 10ft. below water line, while the top of the rudder only 
reaches within 4ft. of the water line. ‘The professional reader 
cannot fail to institute a comparison between this thoroughly 
protected steering gear and the invention of M. Lafargue, now 
attracting much attention at the Paris Exhibition. M. Lafargue’s 
device not my ay “ee u per } * bs rudder head to an 
opponent’s fire, but his hydraulic cylinder is actually placed 
ag the same and several feet clare the water line, A 

We do not propose on this occasion to enter on the laborious 
task of giving a complete description of the mechanism of the 
Destroyer, but we cannot tain from as briefly to the 
fact that the intention is to render this vessel so far imp: 


ble 
that in attacking bow on, it can defy the eqpannetn fire, offering 
absolute protection to the commander and he’ , as well as 


protecting the base of the smoke pipe. 


The leading feature of the construction of the hull is, its being 
provided with an intermediate curved deck extending from stem 
to stern, composed of plate iron strongly ribbed and perfectly 
water-tight. This intermediate deck sustains a heavy solid 
armour-plate placed transversely to the line of keel 32ft. from 
the bow, inclined at an angle of 45 deg., and supported on the 
aft side by a wood backing 4ft. Gin. deep at the base. The steer- 
ing wheel is applied behind this wood backing, a wire rope extend- 
ing from its barrel to a four-way cock near the stern, by which 
water pressure is admitted alternately to the hydraulic cylinders 
at the stern, the motion of whose pistons actuate the rudder. 
The lower division of the vessel is supplied with air for supplying 
- boiler furnaces by powerful blowers drawing in air Pisud 
above. 


It is hardly necessary to state that during attack the Destroyer 
is intended to be as deeply immersed in the water as the monitors; 
but this deep immersion need not alarm the ship’s company as it 
sometimes did in the ‘‘ cheese boxes” during the war, for a deck- 
house or cabin 70ft. long, com of plate iron, is rivetted 
water-tight to the upper _ of the hull. As this cabin, which 
has no opening in the sides, virtually forms part of the hull, it 
would be safe to run with the upper deck considerably below the 


water-line. Owing to the s peculiarity of construction, the 
constructor says that the new torpedo vessel will live at sea in 
any weather, more particularly since its stiffness is most extra- 


ordinary, an advantage resulting from the circumstance that the 

bottom must be heavily ballasted in order to insure deep immer- 

sion, there being no other weight placed between the two decks 

= “es and inflated air bags.—Zhe U.S. Army and Navy 
ournal, 








Sream Srerrtnc Gear.—One of our correspondents in Lancas 
shire writes :—“A new steam steering » patented by Mr. Harri- 
son, was on Wednesday exhibited for the first time at the works of 
Messrs. Hodgson and Stead, engineers, Salford. By this invention 
Mr. Harrison claims to secure to the helmsman a ect control 
over the steering engines, and also to do away with the noise which 
is so objectionable in the apparatus now in use on some of the 
ateamships. The first object is attained by means of a 
disc valve operated + 4 by the steering wheel, which cuts 
the steam automatically and controls the action of the piston rod 
to within jin., the engine, in fact, responding instantaneously .to 
every motion of the steering wheel, whilst the noise is obviated 
by the substitution in the working gear of a worm in the place of 
the usual wheels and pinions. It is also claimed that the e 
will exert the power of twelve men on the rudder, which wi 
kept steady however rough the action of the sea may be p upon it, 
The wor of the apparatus to give satisfaction to 
a number o' tlemen who inspected it, but I understand it is 
shotly $0 endergo a penctioal 600 on boasd chi’ at Liverbeall’! 
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RAILWAY MATTERS. 


Tr is stated that a company has obtained a concession to make 
a railway from Jerusalem to Jaffa, and to make a harbour at 
the latter place. . 


THE new line constructed by the Midland and North-Eastern 
Railway companies between Swinton and Knottingley is approach- 
ing completion. 


In reporting on the collision which occurred on the 2nd 
instant, near the Citadel station, Carlisle, Major-General Hutch- 
inson concludes his recommendations for alteration in the signal 
arrangements by saying that had the driver of the North- 
Eastern train been provided with an efficient continuous brake 
he would no doubt have been able to stop his train in time 
to have prevented the collision, 


Iy his report to the Board of Trade, on the collision which took 
jlace on the 2nd of July at Drumburgh station, Major-General 
utchinson, while attributing the collision to a want of proper 
caution on the part of the driver of the second of the two 
excursion trains in approaching Drumburgh station where he 
had to stop, says that both excursion trains were very ill provided 
with brake power, and that this collision and one close to the 
Carlisle Citadel , tog vol nitety to no less than 
107 persons in one day, might in all ty have been pre- 
vee had the trains in each case been pro ‘with continuous 
rakes, 


Ay accident which, though not attended with fatal conse- 
quences, might have been very serious, happened to the limited 
mail to nia ¢ — which gl a juan 
Station, Dublin, on Tuesday morning at 8°40. pecans * 
sharp incline a little beyond Rievsien, distant about twelve m 
from Dublin, the driver discove that some carriages had 
become detached, and instead of putting on steam ahead, he 
immediately reversed the engine a ran back to pick them up. 





In making this movement he showed great want of experience, 
and seems not to have calculated the probable effect. He had 
not proceeded far when he tered the detached section of 


the train coming at a rapid pace down the gradient. A collision 
ensued, and the hinder carriages dashed into the mail van. 


DvRrtnG a recent discussion upon the clauses of the old Road 
Locomotive Acts, which made it compulsory that they should 
burn their own smoke, it was stated that railway locomotives 
were compelled by law to consume their own smoke. This, how- 
ever, does not seem to be the case, for according to a decision of 
the Court of Queen’s Bench in 1859, at the instance of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, the 
penalty prescribed by the Act of 1845 only attaches where the 
engine is not constructed so as to consume its own smoke; and, 
therefore, where an engine is thus constructed, and the nuisance 
is due only to the driver’s carelessness, there is no liability under 
section 114, and the conviction of the company was quashed. 
Thus road locomotives are by the new Highways Act p in 
the same position in this respect as those on the railways. 


In this country very high speeds are seldom attempted with 
driving wheels in than 6ft. in diameter. The Philadelphia 
Times contains an article abounding in the childish wonder 
of a reporter who, for the first time, stands on the foot-plate of a 
locomotive ; allowing for exaggeration, however, it appears that a 
very fast train indeed is now being run between Philadelphia and 
New York. The train generally consists of four or five cars, 
including a palace one, and averages about 300 passengers a 
day. It is stated that the register shows that many a mile 
has been made in forty-eight seconds, which is at the rate of 
seventy-five miles an hour. Going eastward the train makes 
one, and in returning two stops. e most noteworthy fact is, 
that the driving wheels of the engine are only 5ft. in diameter. 
We are not surprised to hear that a coupling rod broke the other 
day, and tore the side off the wheel. ‘The engines are to have 
5ft. Gin. wheels. 


A WELL-KNOWN German railway manager strongly recommends 
planting the white basket willows or withies on the slopes of 
railway cuttings and embankments, especially where the soil is 
loose. On ene of the principal rai in this has been 
tried and found to answer admirably. A perfect network is 
formed by the roots which binds the whole surface firmly, and 
the thick growth transforms the often uncovered and slipping 
earth into a green thicket. The willows grow readily in dry as 
well as wet soil, if it is a little loose, and where there is a market 
for basket material the growth can be made profitable. There 
are many kinds of willows, but those recommended for this 
purpose are the salix viminalis, the salix cinosa, but most of 
all the saliz amygdalina (triandria), In ground the cuttings 
should have a good length underground. ey will then put out 
a multitude of roots in every direction and make up for the want 
of abundant moisture by the extent of the ground from which 
they draw. The advantages to be gained from an economic point 
of view by planting these withies is not without support from 
esthetic considerations. 


Ar the meeting last week of the North-Eastern Railway Com- 
pany, the chairman stated that he thought they had ‘ en the 
neck” of the signalling difficulty. They had spent in the half- 
year on new works about £14,000, but still the cost of maintain- 
ing the signalling of the line was something like £1000 less than 
a year ago, and they had now interlocked the line to nearly 2750 
places in four years anda half. In the permanent way they were 
now deriving the benefit of the steel rails, which were such a 
burden to them for a long time, and some idea of what had been 
done in this direction may be ong from the fact that the com- 
pany has laid something like 1600 miles of single line, or 800 of 

louble line wholly with steel rails, including nearly the whole 
extent of the main lines. The chairman added that ‘‘ though he 
hoped they would continue to feel the advan of steel rails, he 
was afraid of some process ing into play w: would have a 
similar effect ‘on steel as the hot blast had on the manufacture of 
iron, since which no good iron has been made in the country.” It 
is curious that we have done so well with bad iron for so many 
years. 


CoLONEL YOLLAND recently re upon an accident, or 
series of collisions, which, having happened, many would have 
liked to have seen. The collisions were not very violent, but four 
engines and a ypemenger train were concerned in the fight that 
took place. e collisions occurred on the 5th instant, at the 


Bric Bae Arms junction of the London, Brighton, and South 
Coast Railway, between an up excursion train from 


Brighton to London Bridge and two light engines belonging to 
the South-Eastern Railway Company, which were in the act of 
shunting from the down main line to the up main line, on their 
way to the Bricklayers’ Arnis branch and goods yard and station ; 
and one of these light engines was subsequently run into by a 
London, Brighton, and South Coast light engine, on its way from 
ndon Bridge to New-cross, on the down local li across 
which one of the South-Eastern Company’s engines had been 
knocked by the first collision. It is stated that 168 ~~ 
sengers were injured, All the engines came out of the fray 
with considerably altered appearances, one, the first run into, 
was relieved of everything in the way of projecting features, 
though its stomach remained intact. e carriages seem to have 
been comparatively slightly injured, the engines confining the 
fray to their own exertions. is collision fully illustrates, 
Colonel Yolland says, the risk to which the pu have been 
subjected for a large number of -years past, by the 
followed by the South-Eastern Railway Company of sending 
some of its light engines and empty passenger trains between 
— Bridge and the Bricklayers’ s station by way of this 
junction. 





NOTES AND MEMORANDA. 

A GREAT deal of irrigation is effected in Illinois with well water. 
In Iroquois County, eighty-five miles south of Chicago, 53,500,000 
of water from artesian wells are daily, it is said, supplied for 
irrigating land. No well is over 75ft. deep. There are 200 wells 
within a radius of twenty eee, all of small bore. The prairie is 
90ft. above Lake Michigan, there is no high land for 200 miles 
which can furnish a fountain-head to these wells. A correspon- 
dent of the Baltimore Sun says that engineers are confident that the 
subterranean river flowing under San Francisco, leading direct 
from the exhaustless lakes of the Sierra Nevada, is quite adequate 
to supply several cities of its size. 


On the 8th inst. the relative economy resulting from the use 
of hard and soft water, or water of different degress of hardness 
was the subject of discussion by the members of the Liver 001 
Co At present the borough supply is obtained from 
wells in the red sandstone at Bootle, and from catchment reser- 
voirs near Bolton. ‘These waters are mixed before distribution, 
oxen supplied to the northern part of the borough. The 
inh of the latter object to using the hard water of 
Bootle, and in the discussion it was aed that a difference as 
between 22 deg. and 24 deg. of hardness, would represent a loss in 
the whole of Liverpool ” 4 over £40,000 in soap alone. The same 
difference involves considerable addition to the cost of cleaning 
boilers from deposit. The result of the discussion was the 
authorisation of the necessary expenditure for pipes and works 
to secure the mixture of the hard and soft waters for the north of 
the borough. 

THe annual abstracts of agricultural statistics of Ireland for 
the year ended the 19th of June last show that the general reduc- 
tion of arable, and increase in meadow land which has been 
noticed in this country, is also noticeable in Ireland, if not from 
the same cause. It appears that the total acre under 
crops was 5,203,705 pee showing a decrease of 60, acres 
since the last return, chiefly in potatoes and oats. In these the 
falling off amounts to 90,000 acres, but against this is to be set off 
an increase of 30,000 acres in wheat and barley. The increase in 
the cultivation of wheat, notwithstandirig successive years of wet 
harvest weather, is a noticeable fact, but difficult of explanation. 
There is also a greater extent of land under meadow and clover. 
The acreage under is 10,143,142 acres, being 20,000 acres 
more than in 1877. ere is an increase of no less than 80,000 
acres in unproductive land. It might have been expected that as 
many acres would have been reclaimed, instead of being added to 
the 4,570,950 of waste which was stated in the last return. 
Reclamation work seems, however, to go on very slowly. 


THe annual production of the sugar of the world has been 
approximately calculated as follows :—Bengal, China, and Siam, 
300,000,000 lb.; British Colonies, 440,000,000 lb. ;Spanish Colonies, 
470,000,000 lb.; Dutch Colonies, 160,000,000 Ib.; Swedish and 
Danish Colonies, 20,000,000 Ib.; French Colonies, 160,000,000 Ib. ; 
France (beet), 360,000,000 Ib.; Brazil, 150,000,000 lb.; Zollverein 
(beet), 550,000,000 Ib.; Austria (beet), 178,000,000 Ib. ; Russia (beet), 
100,000,000 Ib.; Italy and Belgium (beet), 200,000,000 Ib.; all other 
sources, including the United States, 400,000,000 Ib.; total, 
3,420,000,000 Ib. The annual wammatice of sugar per head by 
different nations varies very considerably, as may be seen by the 
following figures, based on official data :—In the United States, 
33 lb. per head; England, 30; Scotland, 30; Holland, 16; Ire- 


land, 5; Belgi 6; France, 6°66; Spain, 6°24; Switzerland, 
6; Portugal, 5; Desert’ B; Poland, 5; Prussia (Zollverein), 


10; Norway and Sweden, 9; Italy, 2; Austria, 2; Russia, 1. 
Surely there must be something wrong in the statistics that make 
the average man eat more four times more sugar 
than a Frenchman? 

Near H and about seven miles from Barnsley, 
the thick or Barnsley seam of coal has recently been reached 
on the estate of Mr. Allott, at a depth of 635 yards from the 
surface. This proves that a well-known and valuable bed exists 
in what may be termed the largest unworked coal-field in the 
West Riding. The shaft is the deepest in South Yorkshire, and 
the field in which the seam is) worked commences at its southern 
extremity to the town of Nottingham, and extending through 
Derbyshire, proceeding along the of the limestone to 
Barnsley and the east of it and the Ashworth Rock. The great 
coal-field, which includes parts of Yorkshire, and 
Notts, is the largest in England, and only 150 square miles less 
in area than that of South Wales, the extreme length being 
sixty-six miles. The southern boundary is new red sandstone, 
and the strata rise and cross out westward near Bradford and 
Leeds, and then turning to the east, disappear under the 

esium limestone. The thickness of the near Hemsworth 
is about 8ft., which may be considered as about the average in 
South Yorkshire, while at Shireoaks Colliery, near Worksop, it 
is little more than 3ft. 

M. Donon describes a new process for gilding on glass. Gold» 
chemically , is dissolved in _ regia—1 nitric and 
3 parts h loric acid. The solutien eff , the excess of 
acids is evaporated on a water bath till crystallisation of the 
chloride of gold takes place; itis then taken off and diluted 
with distilled water of such quantity as to make a solution con- 
taining 1 gramme Jc: vid to 200 cubic centimetres of liquid; a 
solution of caustic soda is then added until the liquid exhibits an 
alkaline reacti The solution of gold is now ready for reduc- 
tion. As a reducing agent an alcoholic solution of common illu- 
minating gas is used. This is prepared by simply attaching a 
rubber tube to a gas jet and passing the current of gas for about 
an hour through a quart of dieshok This liquid—which should 
be kept in a elemed vessel—is added in quantities of from two to 
three cubic centimetres to 200 cubic centimetres of the alkaline 
solution of gold before mentioned ; the liquid soon begins to turn 
to a dark green colour, and at length R luces the metallic layer 
of gold of known reflecting power. As an improvement on the 
process, as well as for convenience in executing it, there may be 
added to the alcoholic solution of gas an equal quantity of 
glycerine—28 deg. to 30 deg. Baumé—previously diluted with its 
own volume of distilled water. If the gold employed is an alloy, 
the foreign metals must in all cases be first removed ; and especi- 
ally the least traces of silver. . 


Tue exhibition of paper recently opened in Berlin is very 
instructive in the variety of its exhibits. Writing and printing 
papers, including ord par of course, make up the bulk of the 
manufactures exhibited; but accustomed as are most people to 
see paper employed for very various purposes, there are yet many 
applications new to most visitors at this special exhibition. 

terials for house building, furniture, railway wheel bodies, 
boats, utensils for many purposes, and ornaments are among the 
number. The greatest quantity of ~ is used in the United 
States, and the smallest quantity in Scandinavia. Italy’s con- 
sumption is small, but that of Russia is very much less, as 
might have been expected from the condition of her people, 
form of government, and state of manufactures. The very large 
quantity used in America is of course tam due to the 
manufacturing character of a large proportion of its inhabitants. 
The quantities used per head of population in the principal 
countries are given in the exhibition catalogue as follows :— 
United States, 30°8lb.; Germany, 13°2lb.; England, 11:0 lb.; 
France, 7°92 ib.; boris yf 5'5 lb.; Russia, 1°98 lb.; 
Ttaly, 3°08 Ib., Scandinavia, 1°1 lb.; Belgium, 11°22 lb.; Switzer- 
land, 13°86 lb. The quantity used by the Spaniards is not given, 
but as Italy’s pr is so small, the influences at work in 
each country probably reduce the consumption in the former 
country to an unnoticeable a China is: not mentioned, 
but it is stated that 600,000,000 people use inese paper, 
000 use Euro paper, and 130,000,000 Arabian, 
24,000,000 write on leaves, &c., and 280,000,000 are happy 
without any paper or writing material. 
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Ir is proposed to hold an international industrial exhibition in 
Glasgow in 1880, the matter being in the hands of a number of 
influential citizens headed by the ta Provost. 

Brrumryovs coal has been discovered near Aurora, in Nevada. It 
is but a few feet below the surface, and the seam is said to be 
about 7ft. in thickness. If this turns out to be true, it will, in 
connection with the metalliferous discoveries in Nevada, be of 
the greatest importance. 

SWITZERLAND has gained a considerable accession of valuable 
and prospectively productive land, by the opening of the canal 
from Aarberg to the Lake of Bienne, which has been nearly ten 
years in construction. About 74,000 acres of marsh land are 
drained by it, and the banks of Lakes Morat, Neufchatel, and 
Bienne are secured from inundations. 


WirH a view to enco’ improvements in agriculture in 
France it is announced that during the year 1879, one gold medal 
of 1000f., one silver ditto of 700f., two ditto of 600f., two ditto 
of 500f., and one of 300f., will be awarded to such landowners or 
farmers in the Hautes or Basses Alpes as shall have utilised in 
the most intelligent manner the waters of the irrigating canals. 


At the Paris Exhibition is shown a small motor of about 1-man 
power for driving domestic machines. It may be worked, 
says La Propagateur, by water or steam, as it is a turbine. 
With the latter the number of revolutions at which it may be 
worked is about 2000. en worked with water it is said to 
use about110 gallons per hour, but at what pressure is not stated. 
It is to be seen at work in the machinery galleries. 


Mr. 0 long associated with Messrs. Hayward Tyler and 
has take Scan at 39, Queen Victoria-street, and. follow- 
of Messrs. ‘Tangye Bros., Davey, Paxman and 
others, he exhibits a number of ines made by 
Hayward.Tyler and Co. and others. The practice of 
w rooms in this way in the City is of compara- 
tively recent growth. It has much, however, to recommend it, 
and Queen Victoria-street bids fair to become as much the pro,- 
perty of the mechanical, as Great George-street is of the civi 
engineer. 

THE new line of communication between England and France 
by way of Weymouth and Cherbourg, to which we recently 
referred, has now been established for more than a fortnight, and 
the arrangements which have been made conjointly with the Great 
Western Railway and by the Western of France are such as to 
encourage the use of this route by the inhabitants of the western 
counties. The boat leaves Weymouth at 2.45 every afternoon, 
and the average duration of the passage is about six hours, while 
from Cherbourg to Paris the railway journey occupies seven 
hours and a-half. People who can get to Weymouth by rail from 
the western counties in three or four hours will therefore find 
this route shorter in point of time than any of the routes which 
start from London, and it is in view of this fact that the Great 
Western Railway has wade its arrangements more for provincial 
than for metropolitan traffic. 

Two great but frequently-recurring canal questions are again 
said to be occupying much attention in America. It is once more 
said that the route for the Panama Canal has been fixed. Lake 
Nicaragua is to be utilised, and a cut is to be made through the 
mountain chain between Nicaragua and Brito into the lake. 
From the north-eastern part of the lake exit will probably be 
through a cut parallel to the river San Juan into the Gorgon Bay. 
The other canal is the long-talked-of ship canal to connect Chesa- 

ake Bay with Delaware Bay, and shorten the water route from 

altimore to New York and Europe some 225 miles. The canal 
will be seventeen miles long, 100ft. wide, and 25ft. deep, and the 
estimated cost is stated as £800,000. The promoters state that 
the present commerce of Baltimore would give to the canal an 
income of £160,000 from the authorised rate of toll—10d. per ton. 
—_ canal is to follow the valley of the Sassafras, and be without 
ocks, 


TxeE Midland Boiler Inspection and Assurance Company held an 
annual general meeting yesterday afternoon in Wolverhampton. 
The report of Mr, E. B. Marten, C.E., the chief engineer, said : 
—On June 30, 1878, there were 3415 boilers under the care of the 
company, 1304 being under inspection end 2111 under assurance. 
Many of the boilers belonging to the various firms connected with 
the company are standing, but those only at work are included 
in the above numbers. The boilers were employed as follows : 
Collieries or mines, 1375; ironworks, 1228; mills of various 
kinds, 812. They may be classed as 2441 fired externally, and 
974 internally. ‘There was one serious and fatal case a few days 
before the close of the year, where the internal central 
tube of a two-furnace upright boiler collapsed and ruptured, 
and the reaction from the issuing contents caused it 
to rise from its seat and fall on a distant office; leading 
to the death of two persons. ‘The cause assigned at the 
subsequent inquiry was shortness of water, but it was more 
probably from weakness through thinning of the flanged plate 
forming the junction of the tube and shell, which appeared to 
have gone on very rapidly, as it had been thoroughly examined and 
proved to 80 lb. by hydraulic pressure about nine months before. 
As the boiler was assured on the group principle, instituted by this 
company, to allow of the full sum assured being available on the 
explosion of any one of a group, the £500 assured nearly covered 
the damage. The inspections made during the past year have 
been 13,606, of which 2414 were internal, and 2594 in the flues. 
The ordinary periodical inspections during the past year have 
revealed the usual sources of injury to boilers. The profits were 
no less than last year, though the number of boilers in the care 
of the company has fallen by 68, mainly through the falling off 
in the iron trade of the North of England. The same dividend 
as last year was declared. Sorrow was expressed in the directors’ 
report at the shocking death of Mr. Whitwell, who had been a 
director of the company. 
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THE employment of balloons in warfare is once more engaging 
the attention of the authorities, and a series of experiments are 
to be carried out at the Royal Arsenal, Woolwich, by Captain 
Templar, under the supervision of the Royal Engineers. Experi- 
ments were made on the 21st August. Captain Templar took two 
balloons on to the ground, one of which was smaller, it was said, 
than any balloon that has ever, by the aid of coal gas, lifted a man 
from the ground. It measured about 24ft. in diameter, and 34ft. 
in height, and it held rather less than 10,000ft. of gas, whereas 
the larger balloon was 53ft. high by 34ft. diameter, and con- 
tains 25,000 cubical feet. It was intended to be inflated only 
with hydrogen gas, but Captain Templar was of opinion that coal 
gas of good quality would give it just enough buoyancy. Gas of 
a special quality was prepared, in which the quality of luminosity 
was sacrificed to the quality of buoyancy, and the little balloon 
was inflated in about half an hour. Captain Templar entered the 
car, which, with his weight of 14 stone, grappling hook, and 
reserve of ballast, represented a burden of about 4501b., or nearly 
50 Ib. per 1000ft. of gas. The balloon ascended captive for about 
40ft., but there was evidently very little buoyancy to spare. The 
next two or three trials will be of a private nature, as the balloon 
will have to. be repeatedly filled and emptied before it is con- 
sidered ‘sufficiently seasoned to make an ascent by means of 
hydrogen gas. A furnace and apparatus for manufacturing the 
gas have been built by the Works Department, and being for 
permanent use, are rather more substantial than the engineers 
would probably provide for ballooning purposes on a campaign. 
The gas, which will be generated from iron borings and turnings 
—over which steam will be passed—will have a guaranteed lifting 
power of 701b. per 1000ft., as against 501b. per 1000ft., which is 
the registered buoyancy of the best coal gas. With this increase 
of power the ascent of the small balloon, which holds 10,000ft., 


and is only required to carry about 400 Ib., is considered certain. 
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HASTIE’S ECONOMIC WATER ENGINE. 
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In obtaining motive power from the pressure of water, 
either from gravitation or by means of the accumulator, it has 
hitherto been impossible to employ it with economy on 
account of its non-elastic nature, which prevents its being 
used expansively, like steam or air, the result being that 
all hydraulic engines use as much water when running idle as 
when working at their full power; in addition, as the pressure 
in town mains varies a good deal during working hours, any 
margin which the maker must allow in constructing the 
engine, to insure its being sufficient for its work at the 
minimum presure, is a direct loss, as water will be wasted 
over and above the effect produced all the time the machine is 
at work, to the amount of this margin, with the result that 
where the work is also variable, a loss of water to the extent 
of from 60 to 70 per cent. often takes place. This difficulty 
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is overcome by a novel arrangement invented by Mr. John 
Hastie, of the firm of John Hastie and Co., Kilblain Engine 
Works, Greenock, who has constructed an engine with simple 
automatic appliances, so that the amount of water used is in 
direct proportion to the amount of work done. If the engine 


is running idle, water is only used sufficient to overcome its | 


friction, and when more work is thrown on, extra water is used 
corresponding with that work. This is accomplished by 
making the stroke of piston of variable length, and the 
mechanism to accomplish this is so arranged that the engine 
itself makes the ncessary adjustment of stroke for the power 
required without assistance from, and independently of any 
attendant. 

Half-a-dozen engines on this principle can be seen practically 
at work in Greenock, and tested as to the sensitiveness of the 
automatic arrangement, and Messrs. Hastie have several more 
in course of construction. These engines are adapted for work- 
ing hoists and for driving all kinds of machinery. 

he accompanying drawings give details of a hydraulic 
hoist constructed on this ae and the working of which 
will be understood from the following description: A, Fig. 1, 
is the inlet pipe or ge which communicates with the 
smaller end of cock B, Fig. 2; this cock, wrought by the 
handle C, controls the working of the hoist, being so con- 
structed that it acts as a reversing valve when the lever is at 
the extreme positions, and in the centre ition as a brake; 
in the latter position both parts of the working cylinders being 
opened in communication with the exhaust nA Fig. 1, the 
pipe of which is constructed with a bend to contain at least as 
much water as will fill the threecylinders. This makes a most 
efficient brake. A maximum velocity for lowering can be 
fixed, and no water requires to be drawn from the main for 
this —— Two passages of communication are formed in 
the framing between the cock B and each of the cylinders D, 
the termination of these ges being shown at E in Fig 1. 
The oscillation of the bottoms of the cylinders is utilised to 
act instead of valves in distributing the water. The cylinders 
are held in position and adjusted by the eye bolts F, Fig. 2. 
The rams G are of the usual construction, fitted with neck 
leathers, and acting direct on the crank pin H; this pin is 
formed on a sliding frame I, Figs. 1 and 2, which frame effects 
the necessary adjustment of the stroke; it is formed in two 
pieces, an outer and an inner, bolted together at the ends, 
and between these is a space in which the double cam K 
works; the outer plate has a 
small steel roller L working 
en outer half of the cam, 
and the inner plate a similar 
roller M working on inner 
half of the cam, Figs. 4 
and 5. The disc N is keyed 
or. the hollow shaft O, and 
the cam K on the barrel 
shaft P, which is reduced to pass through the centre 
of shaft O. This latter shaft O has two snugs formed on it, 
to which chains P, Fig 6, are attached; the barrel shaft P 


am 
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| has the spring case S keycd on it, which contains the two 
springs T. The action of this part of the arrangement is as 
follows :—When the engine is at rest the springs have just as 
much pressure on them as holds the roller against the inner 
part of the curve of the cam, this pressure is also sufficient to 
prevent any change in position of the crank pin, should the 
engine be running without weight. In the event of a weight 
being lifted, the springs become compressed in proportion to 
the amount of this weight, the compression of the springs 
alters the relative position of the shafts O and P, which 
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| same time shifting the position of the sliding frame I, and 
| thus giving an increased stroke in proportion to the weight 
| being lifted. On the weight being removed the tension of the 
springs causes the roller M working on the cam to bring the 
| frame and crank pin back to the inner position. Through 
| this automatic variation of the stroke the water used is 
always in proportion to the work done. Mr. W. R. Kinipple, 
M. Inst. C.E., chief engineer to the Greenock Harbour Trustees, 
recently made a series of experiments with one of these 
engines made for the Greenock Infirmary, and attached toa 
hoist, the readings being made from a Siemens meter. ‘The 
height of lift was 22ft., and the pressure of water, 100 lb. per 
square inch. The results were as follows :— 


Average water used each lift. 
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In this particular hoist the lifting of the empty chain took 
about 7 gallons. In the case of hoists wrought by high- 


in the drawing can be dispensed with and two water rams 


referred to are connected 
centre of the shaft P, which is made hollow for this purpose. 
A similar action is obtained by the chain R being wound on 
cams instead of round the shaft, as in the case of the springs. 
When engines are employed for driving power apart from a 
hoist, they act as their own governor, as the variation of the 


way a steady of engine is obtained, whether runnin 

idle or at its full load, and a saving of water is also effectec 
by the prevention of “racing” when the work is thrown off. 
The arrangement we illustrate is only one of several applica- 
tions of this patent. 











SMALL GAS GENERATOR. 

THERE are many situations wherein a very war apparatus 
for making hydrogen or any other gas producible by liquid 
reactions on a small scale is very often required. Such an 
apparatus we illustrate herewith. It consists of a bottle- 
aed tinned vessel having at its bottom a grate B. 
In the receiver A is placed the solid material, which for the 
production of hydrogen would be iron filings or zinc. The 
acidulated water is contained in the vessel D, On opening 





cause the rollers E to move along the curve of the cam, at the | 


ure, in connection with an accumulator, the spring shown | 


employed instead; in this latter arrangement the rams | 
with a supply pipe through the | 


stroke causes a variation of the opening of ports, and in this | 





the cock C the water penetrates at E, passed through the 


te openings and acts on the metal filings. Hydrogen 1s then 
isengaged and fills the upper tube, escaping at the outlet 
above. When it is desired to check the production of the gas 





the cock is closed and the pressure drives the water out of the 
receptacle A, ep the metal filings dry. The use of other 
materials for the production of gases will of course necessitate a 
little experience in the use of the apparatus in order to obtain 
the largest quantity of gas in a given time. 








SKINNER’S PATENT FISH PLATE NUT LOCK. 

THE accompanying sketch represents a fish bolt nut fastener, 
which is simple and efficient. In the illustration Fig. 1 gives 
a side view of the connected ends of two rails and of tho 
fastener by which the fish bolt nuts are prevented from turning. 
Fig. 2 isa perspective view of one of the fasteners detached. 
In each figure A represents a thin piece of hoop iron or 
Bessemer steel, into which holes are punched at the dis- 
tance a of those in the rails. B is a light iron link- 
formed frame, made of either round or square iron and held 


FiG. 1. 














in the end C of the hoop iron, which is turned over to secure 
it. At the end D the hoop iron is bent up so as to catch the end 
| of the frame when that is pressed down. The hoop iron or 
| plate being passed over the ends of all the fish bolts, the nuts 
are screwed on, the frame pressed over them and under the 
end D, and the locking is complete and permanent. The only 
objection to the arrangement is that the nuts cannot be turned 
| less than one-fourth of a revolution for tightening, but it will 
| seldom happen that this fourth will be too much. We have 
| seen this fastening in use on the Great Northern Railway, 
where it has held its nuts secure for months, while almost 
every nut on the adjacent fish bolts were loose, though they 
are tightened up every two or three days. The fastening is 
not expensive, and is made by the Nottinghamshire Imple- 
ment Company, Ranskill, 
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THE TELEPHONE. 
By Mr. Brown Ayres, Stevens Institute of Technology. 

PROBABLY no invention ever attracted more universal and 
interested attention than the telephone, and it is safe to say that 
none Was eévér more deserving of it. The public, by a 
legion of newspaper articles and public lectures, has become 
moderately familiar with the general construction and operation 
of the instrument, but no one seems as yet to have considered it 
in its theoretic aspects, nor to have given to the public many very 
remarkable facts that can hardly have failed to have attracted 
the attention of any one who has worked to any considerable 
extent with the instrument. An outline of this theory, and a 
few of these facts, it is the purpose of the writer to present in the 


present paper, with the hope that it may at least stimulate others 
more fully pre; for the tas]: to give the subject more thorough 
attention. The complete understanding of the action of the 


telephone, covering, as it does, some of the most refined portions 
of dynamics, would require mathematical processes of the greatest 
complexity. and difficulty; but a clear understanding of the 
general principles of-the operation of the instrument, with enough 
of the quantitative relations involved to give us definite ideas in 
regard to its action, need not be inconsistent with a limited 
knowledge of the higher mathematical processes. In attempting 
to form a conception of the action of the telephone, we must keep 
constantly before our minds the mutual relations of pitch, 
intensity, and quality in the sensations of sound, and their 
relations to the corresponding amounts of energy involved in the 
various transformations through which the energy of the sound 
wave passes between its initial and final states‘as kinetic energy 
of atmos; ic vibration. . We may, to give breadth to our view 
of the subject, regard the instrument in a generalised form. As 
such, we shall find that it consists of essential : 
Firstly, the mechanism which receives the energy of the vibrating 
air, ¢. g., the plate ; secondly, the mechanism for transforming 
the energy of sound motion so received'into an equivalent of 
electric and other energy, or for regulating the development of 
electric energy in an external source; and lastly, the mechanism 
for reconverting the electric energy into aerial undulations. I 
have pictured the instrument thus in its generality, because in 
special points the various telephones differ, and the present 
method of construction ean hardly be expected to be rigorously 
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adhered to. The requirement for an articulating telephone is 
that the working margin of the electric current and the action of 
the spochaniiain abt be so related that the sound given forth at 
the distant end of the line shall be in relative pitch, intensity and 

uality, an accurate reproduction of the sound initially pro- 
ak In all forms of telephone yet devised, as we shall directly 
see, the strength of the transmitted current is in direct proportion 
to the kinetic energy of an air particle engaged in the uction 
of a given sound, and is independent of the pitch ; so that for the 

urposes of this paper we may say that the requirements of an 
articulating telephone are that at any moment the working 
margin of current strength shall be directly proportional to the 
loudness of the sound (physically considered) and independent of 
its pitch. To convey a more concrete conception of this, we may 
draw a curve (Fig. 1), whose ordinates will represent intensities 
of sound, while the abscissee will represent periods of time. Any 
such curve, if it be harmonic in its character, may represent a 
musical sound. Now the requirement of a speaking telephone is 
that thissame curve should represent the varying current strengths 
if the ordinates currents while the abscisse are times, as 
before. These conditions are fulfilled by several different instru- 
ments to a greater or less degree of approximation. The various 
telephones yet devised may be classified as follows : 

Class I.—Telephones by induced currents (produced by the 
relative motion of a conductor and magnet). (a) Those in which 
the niagnet moves relatively to the conductor. (4) Those in 
which the conductor moves relatively to the magnet. (c) Those 
in which both move simultaneously. 

Class II1.—Telephones by variation in a voltaic current. A 

) can only be pro- 





variation, according to Ohm’s law (i aie 
\ 
duced by varying E or R. Hence of this class there are :— 
(a) Those that vary the electro-motive force, (b) Those that vary 
the resistance of the circuit. 
Class III.—The electrostatic telephone of the writer, to be 
directly described. The equation of the motion of a particle 
engaged in the production of any simple tone,* is 


y=asin (T+ a). er 4 ee 


where a and + are the amplitude and period of the vibration 
respectively, and 2 isa constant depending on the time that has 
elapsed from the commencement of the motion until the moment 
we begin to reckon. The variable velocity of the particle is 
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For our purpose a sufficiently exact expression for the kinetic 
energy of the vibrating particle while producing any note can be 
reached as follows: The total energy of the vibration at an 

time consists of two parts, kinetic and potential, the sum of which 
is constant. The whole of it will be manifested as kinetic energy 
as the particle passes its point of equilibrium. At this point 


4 = 0, hence 
sin. (z+ > «) = 0, 


4 


dy 


as (2) 


*, COS. (2+) = +1, 
and 4% = + 2% a. 
dt =4¢ 
But the kinetic energy is 4 m ¢® 
2 a2 
re | 


Then the whole force exerted by any collection of particles 
vibrating synchronously will be 


~s4mr=2Qm 
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Ff ae." j From which we see that with a given 
( mass of vibrating particles the kinetic 
WP energy varies as the square of the ampli- 
NS 


tude divided by the square of the period ; 
or, what is the same thing, as the square 
of the product of the amplitude by the 
number of vibrations in a unit of time. 
In all telephones yet devised, the aerial undulations are received 
en a fiat disc of thin elastic substance—such as mica, rubber, or 
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*Donkin, ‘‘ Acoustics,” p. 47. 





iron—and hence this portion of the theory is common to all forms. 
The complete investigation of the relations between the applied 
forces and the resultant action of the plate in the telephone forms 
one of the most complex dynamical problems in the whole range 
of science, but an expression for the relation between the vari- 
ables, sufficiently exact for our purpose, may be reached in the 
following manner. Let us treat the problem as one of shearing 
stress, Fig. 2: 


Let P = applied force, 

A= defection of plate, 

p = variable radius, 

¢ = thickness of plate, 

e = coefficient of transverse elasticity. 
Then* according to the law of shearing stress, 
P=2rtep.4 
wlep. | = 
whence we have 

> 
da= = =< dp, 

2@te Pp 
and integrating between the limits 7, the radius of the plate, and 
#1, the radius of the area on which the force is applied, we have 


a= Plog.” > 
ote - 
From equations (3) and (5) we see that within the elastic limit of 
the plate, the detiection will be proportional to the kinetic energy 
of the sound wave. ‘‘It can be shown that no forced vibration 
can have any harmonic component of a period which does not 
exist amongst the periods of the harmonie component of the 
imposed motions or forces.”+- The plate then must follow every 
motion of the alternately conden and rarefied air “phage 
Though I have only given an expression in equation (3) for the 
kinetic energy of a single note, it will readily be perceived that 
in the case of a complex motion, at any given moment, the ene 
will be represented by that expression. The discussion of the 
general equation would be too y for insertion here, but can 
easily be found by those interested. (See Donkin’s ‘‘ Acoustics” 
and leigh’s ‘‘ Theory of Sound.”) 

The theory of the three divisions which I have made in the 
first class of telephones is the same ; hence an exposition of the 


theory of the Bell telephone will answer for the other two. By 
the Bell telephone we will understand that ent of a 
vibrating plate of magnetic matter before the or poles of a 
magnet—temporary or permanent—around pole or poles 


wire is wound after the manner of an electro-magnet. In a 
general way the explanation of its action could be given some- 
what in this wise :—The motion of the plate, by disturbing the 
distribution of the magnetic field, causes a of the mag- 
netic lines of force, which, cutting across the wires of the helix, 
cause a current to be induced in these wires. is current, 

ing over the line, causes a variation in the force with which 
the plate at the further end is attracted, and the variation 
imparts to the plate a motion depending on the strengths 
of the incoming current. The motion of the lines of force can 
be readily observed if we cover the poles of a rather powerful 
horseshoe magnet with not too fine iron filings, and move the 
armature to and fro before the poles. It can also be readily 
shown by means of the floating magnetic needles described by 
Professor A. M. Mayer, in the American Journal Science and 
Arts, for April, 1878. The theory of the action is as follows :t 
If m be the et strength, and the induced magnetism of the 
plate, which, of course, is a fanction of m, m, where q is 
some constant, then the attractive force between them will be 

qm.m _ qm 
P Pp’ 
where p is the distance between the poles of the magnet and 
plate. Now if the plate be moved to any new position, p:, from 
its initial position, p,, work will be done by or against the 
attractive force. 
m*\, 
nm) 


Pr 
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This work =¢q m? f dp =4q S 
r Pa 
m? qm* a 
but = x are the values for the potential at the positions 
pi p2 respectively ; hence 
Work = ¢ (V2 — Vi): 


or the work done will be manifested by a variation in the 
potential. 
The potential at the time will evidently depend on the state of 
the magnetic field. 
V=f(vy=Mvx. 


But on the difference of potential at any two instants will depend 
the electro-motive force of our induced current : 


V2— Vi = Mevz— Mix, =~ E= IR, 
y= V?—V: — May. —Miu 


R R i (6) 


or, the strength of the induced current will be equal to the 
difference in the potential of the system at two given instants, 
divided by the zesistance of the circuit. The quantity My can 

in as the number of lines of force passing through 
the coil, M depending for its value on the position of the coil 
and plate with reference to the magnet, and x being the number 
of lines of force in unit area of the equipotential surface at unit’s 
distance from the pole at the instant that the quantity Mv is 
observed. It will readily be seen that ¥ depends on the magnetic 
strength, while M depends on the arrangement and adjustment 
of the instrument as well as the intensity of the sound wave 
impinging on the plate. With any given arrangement of 
magnet, coil and plate, any change in My will be dependent on 
the position of the plate, that being the only movable of 
the instrument. 


hence 


ence if A be the position of the plate at any 
My=f (A)=kA 

instant and Maye —Myyi=k(A2— Aj), . . . (7) 

or, the variation in the potential is a to the amplitude 

of vibration, hence the strength of the induced current will be 

proportional to the amplitude of vibration, and therefore propor- 

tional to the kinetic energy of the sound wave. 

This current traversing the wire will cause a variation in the 
magnetic strength of the distant telephone, either by augment- 
ing or 3 eg ishing it a to the direction of the current. 
The variation be sensibly proportional to the strength of 
current, as will be shown later. ence a force will be exerted on 
the distant plate ag eee to the kinetic energy of the initial 
wave of sound. e intensity of the emitted sound will there- 
fore, atany instant, be in direct pro m_ to the initial sound. 
It will be observed that in the above di ion no notice is taken 
of the pitch of the note, whatever it might be, except where it 
enters the expression for the kinetic energy of the initial sound 
wave; but it will readily be seen that whatever be the motion, if 
the distant plate is at every moment attracted with a force vary- 
ing as the motion of the tirst plate, all the conditions for the 
transmission of sounds, however complex, are fulfilled.” It 
remains for us to examine what are the requirements in the 

on it directly as 


receiver that its plate may have a force ex 
the strength of incoming currents. m be the etism 
of the magnet, which, if produced by a ‘current, will be directly 
proportional to it, = ax 

Let K = induced magnetism of the plate = f (m) = q (m). 

* Wood, “ Resistance of Materials,” p. 215. 

+ Donkin, “‘ Acoustics,” p, 89. 

t For amore complete discussion see Cumming.” “‘ Theory of Elec- 
tricity,” p. 210; Maxwell, “ Electricity and Magnetism,” vol, II, p. 176. 








Assume the initial distance of the centre of magnetism of the 
plate from that of the magnet = p. ‘Then the attractive force 


Fo Umm li gq ae 
PY p* 
square of the current, as was demonstrated by Joule. 
Suppose m to undergo any variation Av, due to a variation in x, 


ae Rae 
qe ms ; or the attraction is as the 


» _ gat — ga? 
then F,= ye (¥ + 4xyr= (+ 2%4% + 4°), 
hence, aF=+¢ vax 4dr. 


Pp 
If Sy be very small, 4 ¥? can be neglected without appreciable 
error, in which case 
2x qa 
=-t 3 


aF = (8) 


From which we conclude that while the total strength is propor- 
tional to ¥?, the variation, if small, is proportional to ax; or, 
in other words, if the magnet is entirely magnetised and 
demagnetised by the incoming currents, the attractive force will 
be proportional to the square of the current; while if it be a 
permanent magnet, whose strength is varied, it will be propor- 
tional to the current. But if 4 ¥ be large, so that A x? will have 
an appreciable value, the force will be augmented by the term 
4°. Now in an articulating telephone, in order that the rela- 
tive loudness of the component tones of a sound be preserved, 
the attractive force must vary as the current. Hence, for the 
receiver of an articulating telephone, a permanent magnet must 
be used; and; im order that 4 ¥ shall be sufficiently small, the 
pecagenens magnet should be as near saturation as possible. 
enée loudness, arising from large margin of attractive force, 
will be fatal to perfection of articulation. Inthe Bell telephone, 
these requirements are beautifully fulfilled by the use of the 
same instrument as sender and receiver. This result also explains 
to us the a working of the original form of Bell’s 
instrument, with the electro-magnet. The magnet was too far 
from saturation by the constant current ; hence the attractions 
more readily followed the law of Joule, than that of simple pro- 
porch. and the articulation was correspondingly im ned 
he second class of articulating telephones consists of those 
which operate by a variation in the strength of a voltaic current. 
The strength of a current is, by Ohm’s law, 
pe 
R’ 
hence, any variation in I must be caused by a variation in 
either E or R. We know of no method by which the electro- 
motive force of a battery can be varied continuously; and since 
a discontinuous variation could hardly be made so gradual as 
to uce waves in the current capable of carrying the more 
delicate shades of quality, we are forced, for the present, to 
regard that telephone which varies the electro-motive force to be 
possible only in theory. The voltaic telephones, then, reduce 
to one class—those which vary the resistance of the circuit. A 
type of this form is what has been called the ‘‘ Hydro-electrie 
‘Pelephone,” described by Prof. Bell, in his paper read before the 
American Academy of Arts and Sciences, in May, 1876. This 
consists of a membrane, to which is attached a platinum wire 
dipping into water or other highly resisting liquid. The motion 
of the plate to and fro causes the wire to be more or less sub- 
merged in the liquid, and hence the resistance, between it and a 
wire projecting — from the bottom of the containing vessel, 
is vari If v be the resistance of the liquid between the 
extremities of the wires, R the external resistance, and E the 
electro-motive force in circuit, then 
I Riv 





Let the plate vibrate so that the extreme Values of the resistances 
of the liquid are 7 and 7, then 
alte eae oe E (ry ™) 
R+n R + v2 R¢+R(n +e) + a7, 


Now if R is small, compared with +, we may, to reach an 
approximate solution, neglect R; then 


st=E(i—=).- ea ats (9) 
% 1%, 

or the variation in current strength, for that amplitude of vibra- 
tion will be proportional to the variation in conductivity of the 
circuit. To reach this result we have been forced to consider 
R=O. But this can never be the case in a practicable arrange- 
ment; but the smaller is the internal resistance of the battery 
and conducting wires, and the larger the value of 7, the nearer 
will the instrument approach to theoretical exactness. In the 
form of instrument devised by Mr. T. A. Edison, where advantage 
is taken of his discovery of the variation, in resistance, of graphite 
or lampblack under pressure, the current is passed through the 
primary of an induction coil, while the secondary goes to line, 
and the current induced by variation in strength of the primary 
is utilised for actual transmission to line. If the resistance of the 
»lumbago varies inversely as the pressure, then this instrument 
hes the same difficulty to contend with as the “‘ Hydro-Electric 
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Telephone,” and in the same degree. The third class is repre- 
sented, at present, so far as I know, by one instrument, the 
“Electrostatic Telephone” of the writer, Fig. 3. This consists 
simply of an insulating box of wood or rubber, 6, in which is 
ile small condenser, c, the sides of which are connected by 
Finding posts, p', p?. ‘This condenser is constructed of tinfoil, as 
usual, insulated by discs of thin s rubber, such as is used by 
dentists. On either end of the condenser is placed a thin piece of 
vulcanite, v, v', the upper one of which is attached to a piece of 
cork, k, which bears against the ferrotype or mica plate, m, while 
the lower rests on a screw, 8, by means of which the instrument 
can be adjusted. One side of the condenser is kept at a nearly 
constant potential by means of a number of small cells, 
while the other side is connected to line. The vibrating plate 
which bears on the condenser, by its motion, increases an 
diminishes the pressure, and hence the distance between the 
leaves. The principle of operation is as follows :—The capacity 
of the condenser varies inversely as the distance een the 
plates, and when the capacity is varied by the varying distance 
of the leaves apart, a current is set up momentarily in the line, 
which depends for its direction on whether the condenser is under 
or super-saturated for that value of its aw. The general 
theory will be understood from the following. For convenience, 





we may consider any two contiguous sheets. Since the lines of 
force between the sheets cut them at right angles, the value of the 
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force does not vary with distance, and since the electrostatic 
force is measured by the rate of change of potential, we have : 
F ins Vi — Vv. 
t ’ 


’ 
where ¢ isthe distance between the plates, But the force near 
any electrical surface is 4 # p where p is the density, 
ws Via Vs =49rp, 
= “i ae Va 
4et 


If S be the area of the plate than p S will represent the total 
charge, 





Hence, p 


= Vi a Vig 
@ 4@nt m8 
Hence for any variation in Q, 
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or the variation in charge will be proportional to the change in 
thinness of the dielectric, since the reciprocal of the distance 
between the plates may be called the thinness. This thinness 
may, within the small limits with which we have to deal, be 
considered as proportional to the applied force. Then the 
variation in thinness will be proportional to the amplitude of 
vibration of the plate. Experiments made thus far with this 
instrument are encouraging, though its interest is more purely 
scientific than practical. We have now examined the theory of 
a typical instrument of each class, and have found in each case, 
with varying degrees of approximation ; (1) That the amplitude 
of vibration of the plate was proportional to the kinetic energy of 
the sound wave. (2) That the current on the line was propor- 
tional to the amplitude of vibration of the plate. (3) Assuming 
the attractive effect of the current as directly proportional to it 
the amplitude of vibration of the receiving plate is proportio: 

to the strength of the current. (4) That the kinetic energy of 
the sound emitted by the receiving plate is proportional to the 
amplitude of vibration of that plate, and hence the kinetic energy 
of the sound emitted is directly proportional to the kinetic energy 
of the initial sound. No time functions enter into any of equations 
(6), (8), and (10). Hence the action in every case is independent 
of = of the note. In equation (6) we see that the current 
depends on the change in My. we have before remarked, 
this quantity may be considered as expressing the number of lines 
of force which pass through the conductor at any moment. Hence, 
to increase the current, the conductor should be so placed as to 
cut the greatest possible number of lines of force, and to allow of 
the greatest variation in the number of cutting lines for any given 
magnet strength. The electro-motive force of the induced 
current will be proportional to the number of windings in the 
coil; the quantity to the electro-motive force and conductivity of 
the circuit jetty, by Ohm’s law. The writer has experimented 
a great deal with the different forms of telephone, but more from 
a scientific than a practical point of view. Still in the course of 
his experiments some facts have been that are worthy of 
notice. He has devised a form of instrument differing in con- 
struction from the ordinary Bell telephone, and having the 
advantage of greater ease and cheapness of manufacture. This 
instrument has been used by many scientific men who have 
visited the Stevens Institute, with the nearly unanimous opinion 
that it compared very favourably with the best yet constructed. 
A sectional view of this instrument is shown in Fig. 4. The 
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wooden case ¢, 4tin. in length by 23in. diameter, is, in the instru- 
ment made by the writer, of mahogany, Through this cylindrical 
block is bored a hole, 2in, in diameter. Into this is fitted snugly 
the arrangement of magnets and coils tight enough to prevent its 
rattling about, but not so tight as to prevent its adjustment by 
means of the screw.S. Two horseshoe magnets are used ; they 
are 3in. long and can be bought at any toy store at a cost of about 
fifteen cents apiece. A compound magnet is formed by super- 
posing them, like pole over like, having a piece of Good T, ii 
n thickness, between them. small piece of round iron or 
iron wire I, in. in diameter and lin. in length, is filed flat on 
two opposite sides to within about fin. of the end—somewhat 
over half. One of the pieces is placed between the superposed 
like poles, and the whole is held tightly together by means of two 
screws passing through and into two pieces of wood w, w. On 
the ends of w is screwed a strip of brass b, which, by means of a 
screw thread in its centre, pt to the whole arran: it to be 
moved in and out by the screw S. On the pieces of round iron i, 
are slipped bobbins (which I have made of postal card, box-wood, 
or hard rubber), whose dimensions are: length ysin., diameter 
jin., and core just large enough to fit snugly on ¢ They are 
wound with No. 38 wire, or for short lines coarser wire can be 
used. Connections are made in the ordinary way to bindin 
posts p,, ps, and a disc of thin ferrotype, f, is pla over the bed 
and the magnets brought as near as ible withou i 
when the plate vibrates. The mouthpiece is like that of any 
ordinary telephone. One great advantage of this form is the 
ease with which a strong magnet can be made, and of 
magnet is an essential in the telephone. My instruments have a 
resistance of about 80 ohms, and I have worked them ve 
satisfactorily on actual wires up to seventy-five miles and wit 
resistances much higher. There is considerable’ choice in the 
ferrotype plates one meets with ; the best that I have found isan 
imported article, of a maroon colour, and very coated wit 
varnish. The ordinary black American plates do very well, but 
the varnish is rather thick and they are not as satisfactory as the 
French. Of course the dimensions can be varied at pleasure, but 


the plate should not depart far from the size for if so, the 
fundamental tone of the plate will interfere th distinctness of 
articulation. 

The writer has also experimented to some extent with a tele- 


phone which isa type of the second division of the first class of 
telephones. T'wo horseshoe magnets were it in. 
apart, with the opposite poles facing each other, and a circular 
coil of such a size as to move easily between them, and whose 
diameter was such that the vay portion was between the upper 
poles of the two magnets, while the lower was between the lower 
poles. This coil was attached directly to a mica membrane, and 
when sounds were uttered before the membrane the coil was 
thrown into vibration in the magnetic field, and the motion of 
the coil across the lines of force induced a current in the coil. 
Very fair results were obtained with t, This was 
also combined with the regular Bell te e—Fig. 4—by 
attaching the coils to the ee plate allowing them to 
vibrate to and fro on the round iron as a piston. In this case 
the coil was pushed across the lines of force, at the same time 
that the lines of force were drawn across the coil. The articula- 
tion of this arrangement was the best that I have yet heard on 





any telephone, though in my experiment it was not so loud a 
the Base form alone, probably owing to there being a want of 
sufficient freedom of motion in the coils, thus damping the vibra- 
tion. In the experiments made with the electrostatic telephone, 
I used some 200 cells, of small test tube battery of simple zinc 
and copper plates in dilute sulphuric acid. The instrument had 
a capacity of about yy microfarad. While the results reached 
were not great enough to warrant more extensive investigation, 
they were sufficient to show that we had here a new means b 
which articulate and other complex sounds could by conveyed. 
While experimen’ on a wire Virginia Telegraph 
Company, the occasion to notice more particularly a 
very curious fact which from previous experiments -he had sus- 
pected before, that is, that the telephone seems to work more 
satisfactorily on a leaky line than on one perfectly insulated. 
His experiments were made on four wires. No, 1 was a wire of 
the Western Union Telegraph Company, from Staunton to 
Charlottesville, Va., a distance of forty miles. No. 2, a wire, of 
the same company, from Staunton to Covington, Va., a distance 
of seventy miles, No. 3, wireof the Virginia Telegraph Company, 
from Staunton to Harrisonburg, a distance of twenty-five miles, 
and No. 4, one of the Baltimore and Ohio R. R., between the 
same points, twenty-five miles. On Nos. 1, 2 and 4, which were 
all excellently well insulated, the earth current was very marked, 
in some cases almost entirely- drowning the sound of the voice, 
while on No, 3, a miserably insulated line, the earth current was 
comparatively insignificant, and conversation was carried on 
with the greatest ease. en this line was so nearly dead 
grounded, that it was nearly impossible to work with the Morse 
system over it, the telephone worked toa charm. The writer 
has sought to explain this as follows, which, be it remarked, is 
only provisional, for the subject deserves more attention than he 
has been able to give it. It would be difficult to choose two 
points, at any considerable distance ag which would be at so 
nearly the same potential that when they were connected by an 
insulated line, ne current would pass. it the line were perfectly 
insulated the electro-motive force of the earth current would be 
proportional to the difference of potential of the points ; hence, if 
this difference were great the current would be great. On the 
other hand, if the line were leaking, this would allow of the 
readier equilibration of the potential at the terminus of the line 
and the leak, and of the difference between any two leaks, so that 
the earth current arrivi 
pally be that due to the difference of potential of the nearest leak 
to the distant terminus and that terminus. The telephone 
current, of course, will lose in strength by being divided into so 
many branches, but being harmonic in its character, the successive 
currents reinforce the motion of the plate, hence a difference in 
the incoming current is not so readily perceived, and by adjusting, 
nearly as loud sounds can be obtained as if the line were insulated. 
This observation agrees with the fact observed by others, that 
two wires could be buried in the ground and yet a telephone 
circuit made through them. Prof. A. M. Mayer has experimented 
on a railroad track, using the two rails as conductors and badly 
insulated d at switches as they were, good results 
were still reached. The writer has conversed with some ease 
between different floors of the same building, using the gas 
and water pipes as conductors. The same facts were observed 
with Mr. Edison’s so called ‘‘ Etheric force ;” and in fact many 
observations point to a close analogy between these telephonic 
currents and the ‘‘Etheric force,” both being rapidly reversed 
currents. It should be noted that in the above experiments, 
Nos. 1 and 2 ran north-east and south-west, while Nos. 3 and 4 
ran essentially north-west and south-east. No. 4, though well 

was much better than 1 or 2, Such experiments give 
us some idea of the infinitesimal character of the currents active 
in this instrument, which, though escaping at every point almost, 
still arrive at a distance of twenty-five or fifty miles with suffi- 
cient strength to operate the telephone satisfactorily. One of the 
telephones used in these experiments when the plate was pressed 
in with the finger and held, gave, on a high resistance Steam 
galvanometer, a deflection of only 1deg. This points to the use 
of the telephone as a delicate electroscope, especially valuable 
where reversed currents are to be observed, as in Mr. Edison’s 
“force,” and with it very accurate measurement could be made, 
placing it in the cross of the ‘‘ Wheatstone Bridge,” or winding 
it differentially and balancing until no “click” was heard in the 
instrument at closing and breaking circuit, In fact, this is only 
one of the many uses to which it can be applied other than as a 
transmitter of speech or music, and from its wide adaptation, its 
beautiful simplicity, and the marvellous minuteness of the forces 
involved, it deserves to be classed, as it undoubtedly will be, 
among the greatest and most interesting inventions. 











THE Instrrvtion or Crvm Enorneers.—The originality, 
labour, and ingenuity displagee by the authors of some of the 
communications submit to the Society during the session 
1877-78, have led the council to make the following awards for 
x rs read at the ordinary meetings :—(1) Telford Medals, and 

'elford Premiums, to Richard William He Paget Higgs, 
LL.D., Assoc. Inst. C.E., and John Richard Brittle, Assoc. 
Inst. C.E., for their paper ‘On Some Recent Improvements in 
Dynamo-Electric Apparatus.” 2) A Watt Medal, and a Telford 
Premium, to Henry Davey, M. Inst. C.E., for his paper “On 
Direct-acting or Non-rotative Pumping Engines and Pumps.” 
@) A Telford Medal, and a Telford Premium, to Thomas Curtis 
Clarke, M. Inst. C.E., for his paper ‘‘ On the Design Generally 
of Iron Bridges of very large Span for Railway Traffic.” (4) A 
Watt Medal, and a Telford Premium, to Bradford Leslie,* M. 
Inst. C.E., for his paper ‘‘On the Hooghly Floating Bridge.” 
(5) A Telford Premium, to James Atkinson Longridge,+ M. 
Inst. C.E., for his paper ‘‘On the Evaporative Power of Loco- 
motive Boilers.” (5) A Watt Medal, and a Telford Premium, to 
Alfred Holt, M. 
Steam Shipping during the last Quarter of a Century.” (7) The 
Manby Premium to Edward Bazalgette, Assoc. Inst. C.E., for 
his paper ‘‘ On the Victoria, Albert, and Chelsea Embankments 
of the River Thames.” For papers printed in the Proceedings 
without being discussed :—(1) A Telford Premium to William 
Cawthorne Unwin,+ B.Sc., M. Inst. C.E., for his paper “On 
the Centrifugal Pump.” (2) A Telford Premium to John Lewis 
Felix Target, Assoc. Inst. C.E., for his paper on “On the Main 
Drainage of Paris, and the Utilisation of its sewage.” (3) A 
Telford Premium to George Wilson, M. Inst. C.E., for his paper 
“On Irrigation in the "South of France; Department of the 
Bouches-du-Rhoéne.” (4) A Telford Premium to Frederick 
Cad Barron, M. Inst. C.E., for his paper ‘‘ On the Works of 
the Bilbao Iron Ore Som agg the Province of Biscay, Spain.” 
5) A Telford Premium to William Carson, M. Inst. C.E., for 

i pane ‘On the Egremont Ferry Landing.” For papers read 
at the supplement meetings of students :—(1) The Miller Scholar- 
re Be illiam Bell Dawson, Stud. Inst. C.E., for his paper 
“‘Onthe Eastern Canal of France for Establishing a Line of 
Water Communication from the Saone to the Meuse.” (2) A 

ler Prize to Percy Wilson Britton, Stud. Inst. C.E., for 
his pore ‘On the Construction of Plate Girder Bridges.” (3) A 
Miller Prize to Arthur Cameron Hurtzig, Stud. Inst. C.E., for 
his paper ‘‘On Some Formule for Pile Driving.” (4) A Miller 
Prize to Arthur Spence Moss, Stud. Inst. CE, for his paper 
“On two Miles of Bridge Foundations, or Foundatior Works 
at the Tay Bridge.” (5) A Miller Prize to Alfred Weeks 
Szlumper, Stud. Inst. C.E., for his paper ‘On Lead Mining, and 
the Washing and Dressing of the Ores of Lead, Copper, Tin, 
and Zinc, and the + peng Be the same.” The Howard Quin- 
quennial Prize for 1877 to Henry Bessemer, M. Inst. C.E., as— 
in terms of the bequest—the inventor of a new and valuable 
process relating to the uses and properties of iron. 
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MM. SULZER’S ENGINES AT THE PARIS 
EXHIBITION. 

Ir will no doubt be remembered by those who visited the 

Vienna Exhibition in 1863 that MM. Sulzer Freres, of 
Winterthur, in Switzerland, exhibited certain engines with a 
peculiarly elegant valve gear. We are not aware thav 
any Sulzer engines have ever been seen in this country. They 
present many features possessing considerable interest, and 
they fully deserve examination by English engineers. Their 
finish is admirable, their design excellent, and they work with 
remarkable economy. We have already fully illustrated one 
of the engines shown at Vienna by this firm, and we described 
the valve gear at the same time. : 
. We illustrate this week two of MM. Sulzer’s engines. — The 
one compound, is exhibited at Paris; the other is a simple 
engine, which was erected at Ochtrup, North Germany, last 
year. The cylinder is 25°5in. diameter, with a stroke of 
4ft, .4-5in.. It indicates 230-horse power. Both, like 
all the ines exhibited at work, are condensing 
engines, and’ the eneral features of their construction 
are fully explained by our drawings. The compound 
engine has cylinders 11°8lin. and 23°72in. in diameter 
respectively, with a stroke of 35°5in. The cylinders are both 
jacketted, the steam for the low-pressure cylinder passing 
through the jacket of that cylinder—in our opmion, a 
defective arrangement as regards economy, but presenting 
certain constructive advantages. hae rane oh a 
engines are ved for. ro iving. e norm S 
pe sr rewointionh and Frith steam cut-off at 03 stroke. 
The effective power of the compound engine is said to be 
120 horses. Steam is supplied by the somewhat singular 
boiler, fitted with a Ten Brink grate, which we illustrate, and 
which requires no special description. 2 ; 

The most noteworthy feature about these engines remain- 
ing to be noticed is the valve gear, which is entirely new, 
and quite different from that exhibited at Vienna by 
MM. Sulzer. We have illustrated it to an enlarged scale on 
It will be seen that the valves are all of the 
double-beat type, fitted with springs and dashpots. 
A single excentrie A, keyed on a horizontal shaft driven by 
bevil gear from the main shaft, suffices to give motion to one 
steam and one exhaust valve at each end of the cylinder. 
The exhaust valve is worked by the rod B, which is driven 
by a pin in the excentric rod. The excentric rod itself is. 
supported by a gudgeon G in an arm D, As the excentric 
revolves it will be seen that the end of its rod will describe 
a peculiar closed curve, while G will move in an are, 
as shown by the dotted lines. But Gis prolonged at the other 
side of the excentric rod and carries the rod F, the upper end 
of which is jointed to the arm H. Behind tbis is the arm J, 
which prolonged inwards over the cylinder, lifts the steam 
valve. As the excentric revolves the lower end of the rod 
F moves in an arc, while the upper end rises and falls, also in 
an arc. Communication is effected between the arms H and 
J by the detent B'B. Let us suppose that the excentric 
revolving in the direction of the arrow has drawn down H, 
and of course J with it. Let now the end Bt of the detent 
be pulled down suddenly ; then the tail B will escape from 
JandJ will fly up again and let the valve close, and this 
operation will be repeated once during each revolution of the 
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engine. 

The detent B B' is worked by the rod I and the bell crank 
lever K at the end of the excentric rod. This lever is in its 
turn controlled by a second bell crank lever, the horizontal 
arm of which is shown by dotted lines, while the vertical arm 
is shown at X. It will be understood that the bell crank 
moves freely on the centre Y. It will be seen that according 
to the position of X K, so will be the time at which the trippin 
of the valve will take place ; but this position is determme 
by the governor, which accordingly controls the point of cut- 
off, and consequently the speed of the engine. 

It would be impossible, without taking up more space than 
we can spare, to trace out the various movements of this very 
elegant but somewhat complex piece of mechanism. The 
effect is, however, that the work of lifting the steam valve 
begins very slowly, so that there is no shock when B first 
comes in contact with J ; but contact once effected, the down- 
ward motion of B is greatly accelerated, and the result is that 
the valve is opened very quickly indeed without any jar or 
concussion, 

MM. Sulzer have designed a reversing gear intended for 
application to winding engines. It operates in much the same 
way as that we have described, but is much more complex. 
The excentric A is replaced by a small crank. The rod from 
this carries a pin a. rn in a sliding block. The block takes 
the place of the arm D, and in order to give it motion in a 
curve, the slot in which the block slides is cut to a 
curve, which traverses the face of a disc. This dise can 
be shifted by a reversing lever so as to alter the 
direction of the curve, and so change the relation of the 
point at which the closing and opening of the valves takes 
place with regard to that of the engine. The practical effect 
of the operation is, in other words, much the same as that 
produced by shifting a loose excentric round on the crank 
shaft of a marine engine. A similar result might be pro- 
duced with much less complex gear, and we venture to 
think that in this case we have an example of misplaced 
ingenuity. 

A series of experiments were carried out with one of the 
boilers we illustrate in May. The wetted heating surface 
amounted to 388 square feet, the grate surface being 9°6 square 
feet. It was impossible to apply a feed water heater for want 
of room, and the products of combustion escaped up the 
chimney at a temperature of 424 deg. Fah. The fuel used was 
Saar coal of the best quality. In a trial which lasted six 
hours the total quantity of water evaporated was 5715 1b., or 
952°6 lb. per hour, or 2°43 lb. per square foot of heating 
surface per hour, a very slow rate of —— 9°324 Ib. of 
water were evaporated per pound of coal. 

Experiments which have been carried out with the Sulzer 
engines go to show that their usual consumption of good coal 
is about 2]b. to 241b. per horse-power per hour. 








THE ADDLESTONE AccIDENT.—A correspondent writes to acon- 
temporary with reference to the accident that recently happened at 
‘ialletes station, on the South-Western Railway, for which pas- 
sengers have usually to change at WeybridgeJunction, The system 
of working now in force is to run the branch train on to the main 
line at Weybridge, the engine is then detached and run first on to 
the down line, and then back on to the upline, and attached tothe 
other end of the train, which is then taken across the down line and 
shunted into a siding on the downside. If a siding was made on 


the up side of the line this would be avoided, and there would 
be no occasion for the branch line train to go on to the main 
line. The necessity for this siding seems to be admitted by the 
. railway company. 
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TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of i: addressed to the 
public, and intended for insertion in this mn, must, in all 
cues, Se aa vps pra ae gs ln dh gremmon e b we 
writer to himsel, a , in order 

i csman te htamhbe tee een No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to ies. 

*,* All letters intended for insertion in Tar ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


anonymous communications, 

wre ae gg agent, 

J. H. anp Co.—W. H, Bailey and Co., Albion Works, Salford, Manchester. 

W. H.—The side flues of a Cornish boiler can always be made large enough to 
admit an inspector, and should invariably be so made, 

CuaR.it.— The “ Construction of Roads and Streets,” by Law and Clark, will 
answer seer omirenete. London ; Lockwood and Co. 

J. R. M. ¢ ).—If you will send us sketch and description in conf- 
dence, we shall be happy to advise you as to the merits of your invention, 

H. P. T.—Colsa oil is a very good lubricating oil, Ordinary rape oil will do 
just as well, and costs a little less money. A great deal of so-called colza oil 
is really rape oil. 

G. E. C.—If your engine always runs in full gear ahead or astern, a straight 
bar will do foralink, As to precedent, Messrs. Howard, of Bedford, have 
used ight bar links in traction engines. 

A. W. G. I.—{1) Those employed by Government, (2) Write to the Secretary 
to the Marine Department of the Board of Trade, Whitehall. (3) We fail 
te see how you can learn to be an engineer unless you read “ books on 


mechanical engineering.” 

J. K.—Divide the whole length of the lever from the fulcrum to the point of 
suspension of the weight, by the distance from the fulcrum to the centre of 
the safety valve. Multiply the weight by the quotient and the result is the 
load on the safety valve, to which must be added something for the weight of 
the lever and valve. 

ENQUIRER.—So far as we are aware the metal to which you refer is white cast 
iron, cast in achill, White iron of the kind may be obtained from almost any 
Statfordshire metal dealer. In many instances the metal is so hard that it 
does not require chilling ; it is very brittle. In Amerwa there are certain 
qualities of iron superior for such purposes to any made in Great Britain. 

C. J. D.—You can find such questions dealt with in almost any work on the 
atrength of materials, Your shaft is a cantilever, and the rule for finding 


the breaking weight is¥ = 289 04%° where W is the breaking weight, 


b the breadth, d the depth, and the extreme tensile stress per square inch— 
ia your case s may be taken at 44,800 lb.—and L is the length in inches. 
Tune.—The working pressure for a tube of the dimensions you give, or any 
other dimensions, may be found by the formula p = ne Where p is the 
pressure, 8 the strain in pounds per square inch to which the metal is to be 
bjected, t the thick of the metal in fractions of an inch, and d the 
internal diameter of the tube in inches. The breaking strain of steel in small 
tubes ia probably 60,000 lb. on the square inch, that of iron 45,000 lb, 
Ho: metal tubes Bin. diameter and *005in. thick have stood a 
bursting pressure of 3600 lb. on the square inch. 
PaTentee.— Your boiler will be very heavy and costly, and as it cannot have 
more than about three-fifths of the ¢ surface which a Lancashire boiler 
of the same dimensions would have, it will be of much less power. In fact, 
two of your boilers would be required where one Lancashire boiler would 
suffice. We quite fail to discover any feature about the boiler which can 
com, Sor these defects, No doubt it would be economical, but the 
saving effected would be very small—so small that it would not pay the 
interest on the difference in first coat between two of your boilers and one 
Lancashire boiler of the same power. 








SMOKELESS BRICK KILNS. 
(To the Editor of The Bngineer.) 
Sir,—Can some dent kindly tell me the best method of smoke 
vention, or smoke mitigation, or smoke cure, for applying to brick 
jlns? The kilns are oblong, and arched over, with a number of fire- 
holes on each side. The heat goes downwards through the bricks to 
underground flues and into the chimney at the end of the kiln. Good 
houses are near, ergo smoke should be checked. J. 


Ey 





BRITISH ASSOCIATION, 
(To the Bditor of The Engineer.) 
Sirn,—At page 124 of your number of 23rd inst., in concluding para- 
en pective m of the British ‘Association, you state 
m at Swansea be in 1881. This is an error—clearly a 
correctly name the year 1879 as that in which the 
1880 altogether. I 
add, fore, that the latter year—1880—is that in which 
ual gathering 


represen 





tations respec- 
tively made by the or of 8§ aepawe 7 other repre- 
sentatives, Mr. J. Naish Smart, F.R.M.8., as delegate and 
representative of Royal Institution of South Wales. 
Swansea, Aug. 24th. Epwp. Hiocrnson, President. 





TALLOW IN CYLINDERS. 
(To the Editor of The Engineer.) 
Sir,—In answer to coi mdent ‘‘E. B.” on the use of tallow in 


ers; animal and le fats contain stearic, and oleic 


and by the action of high-pressure steam these "bodies are decom- 
the increase the 


stands a vi th temperatu 
or leaving an m about the 
ona cso oleae ae 


conmattg end Tearing gineer 
218, New Kent-road, London, 8.E., Aug. 24th. : 


SUBSCRIPTIONS. 

Tux Exoresr can be had, , from any newsagent in town or country 
at the various railway s orit Y preferred, de supplied direct 
from the office, on the following terms (paid in advance) :— 

Half- 'y (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 


If credit , extra charge two shillings and sixpence annum 
"Giada Sein ‘nnaruann & Soloed for Wonendaten ebsoad. may 

Cloth Cases for binding Tux Broinusr Volume, price 2s. 6d. each, 

The following Volumes of Tas Encinggr can be 188, each — 
Vols, 8, 5, 10, 14, 06, 25, 26, 88, 39, 40, na , and 44, 


West 
Remittance by Bill in London,—A' Buenos Ayres, 
and Algeria, Ionian Islands, 


, Norway, Panama, ¥ 
pm =. sat ey at pee £1 16a, Chili, Borneo, and Java, £258. India 





ADVERTISEMENTS. 


riers renin cannot be nteed. 4 

iy; regi Ly guara: nm any such case. <All 

except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on Tuourspay Evenine in £acH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
‘paper aro be added fo the isher, Mr. George Miche, alt 

letters to be addressed to the Editor of Toe Enaineer, 163. Strand. 








DEATH. 
On the 28rd weg Tuomas Lovett, C.E., of Lucknow, Chief 


Engineer, Oudh and Rohilkund Kailway Company, at Mussoorie, aged 
fifty-one. 
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THE REGULATION OF RIVERS. 


Certain. well meaning individuals have suddenly 
become alive to the fact that British rivers stand in need 
of regulation ; that is to say, in other words, that the 
beds of these rivers want straightening and levelling, 
and that the construction of embankments is required to 
prevent low-lying districts from being flooded in winter, 
while slui locks, or barrages, are indispensable to 
the level of the water up in dry weather. Having 
made this discovery, the gentlemen in question immedi- 
ately got up a species of mild agitation, and at the present 
moment little else is talked of in some circles. The 
subject has been in one sense discussed very fully, 
and an earnest request was made at the recent meeting 
of the British Association for papers on subjects 
connected with rivers and their management. The 
request was complied with, and a great many hastily- 
constructed productions were read, or taken as read, in 
Dublin. ‘Abo a committee was appointed for the 
pu of conferring with the Council as to the advis- 
vbikity of urging upon Government to take immediate 
action to procure unity of control of each of our principal 
river basins. It is understood, moreover, that not content 
with what has been done in London, the gentlemen who 
have taken the bad condition of our rivers so much to 
heart are about to hold meetings in the provinces 
to talk about the whole question, and “see what 
can be done.” The object had in view is laudable, and 
we have nothing to say against it. It would bea pity 
that so much energy exerted in a good cause should be 
wasted ; and to prevent this as far as lies in our power, 
we propose here to show that the apostles of river regula- 
tion are be po 40 at the wrong end, and to — what 
are the pre iminary — that must be taken before any 
good whatever can be done ; and this is the more neces- 
sary because not a few of the leaders of the movement 
have apparently lost their heads, and regard as “mere 
matters of detail” questions of the most vital importance. 

As far as the memory of man goes back, British and 
Irish rivers have proved a source of trouble and anxiety 
to those who have the misfortune to dwell on or near 
their banks. The same statement will apply to rivers in 
France, Germany, India, America—to rivers all over the 
world, in fact. This circumstance seems not to be 
generally known, and it has been gravely argued 
that floods are now much worse in every respect, and 
do more damage than they used to do. This 
is only partly true. Good land drainage means the rapid 
delivery of storm waters into the nearest stream, and 
inasmuch as Great Britain is now better drained than it 
ever was before, it is very likely that the floods are, 
heavier, more sudden in their occurrence, and caused to 
occur with less rainfall than formerly. Rivers have always 
made themselves so obtrusive by their bad behaviour, that 
few subjects are better understood by engineers than the 
laws which govern the formation of floods, and the means 
which should be taken to prevent them ; and it is not 
too much to say that half a dozen men might be found 
at this moment in Westminster, who could each desi 
and carry out a system of work which would effectually 
regulate British rivers. It is quite unnecessary that we 
should go into any details to prove this just now; yet a 
very hasty perusal of much that has been recently 
written, or spoken, on the subject, will suffice to show that 
the writers and speakers regard the subject as invested 
with enormous difficulties of a = ly engineering 
character; and very remarkable schemes, to say the 
least of them, have been proposed for the drainage 
of flood districts, the construction of barrages, and a 
hundred other things, ——s or not necessary. 
The answer to all proposals and schemes of this kind is 
that when the work needed comes to be done, engi- 
neers will do it with great ease ; and that amateurs will 
have to stand on one side. e hyetological conditions 
of Great Britain are sufficiently simple and fairly well 
understood. We advise those, therefore, who have the 
will and the energy to agitate for the reform of our rivers 
to dismiss from their minds all schemes for the actual 
execution of the work. In a word, the time has not yet 
arrived for the interference of the engineer. When he is 
wanted he will step on the stage and play his part to per- 
fection, but we are a long way from this part of the drama 
at present. 

e difficulty which must be combatted and overcome 
before our rivers can ted, is much more serious 














than any which engineers will have to encounter. It 
consists in reconciling or overruling the contending 
interests of the river-side proprietors. One of the pro 


recently made is that what may be termed district water 

vernments should be appointed, each of which should 
Rive the sole control and management either of a given 
stream or of @ J st district traversed by several streams. 
The Thames Conservancy Board affords an example of 
one of these governments, which, if not accurate, is at 
least near eneugh for our purpose. In Holland, local 


posals | to inquire into the whole subject of 





overnments of this kind control all work done on the 
ykes. The idea is no doubt good; indeed it is very 
difficult tu see how any river, such as the Severn for 
instance, could possibly be regulated unless some special 
authority was uppointed to attend to it. The moment 
we have come to this point we are face to face with 
difficulty number one. How is the board of regulation, or 
conservancy, whichever or whatever it may be called, 
to be constituted? Who is to appoint it? and from 
whom can it derive its authority? There can be but one 
answer. The Board must be empowered by Act of Par- 
liament to raise the necessary funds by taxing those 
whose property is to be benefitted ; to carry out the 
works, exercising in perpetuity the sole control 
over the stream ; to rectify the course not only of main 
rivers, but of dozens of tributaries ; to alter boundaries 
which have existedfrom time immemorial, and interfer all 
round with the rights of property in a way actually without 
parallel. How is Parliament to be induced to grant such 
powers? This is difficulty number two. Let us suppose 
that it was decided to-morrow that the river Severn was to 
be regulated. The first question asked by those holdin 
oy J on the stream would be—Who has decided 
this? In all probability it would turn out that the 
originators of the movement were a comparatively 
limited number of individuals whose property was 
injured by floods ; and these gentlemen would at once 
have to encounter the opposition of all the other people 
who, living on or near the banks of the stream, would be 
liable to be taxed for its regulation, but who would 
benefit in no way by that lation. The minority would 
have to go to Parliament for a bill, and it is not too 
much to say they would not get it. Ifthey were more 
fortunate and did obtain it, it would be only after the 
expenditure of an immense sum in Parliamentary costs 
and fees of all kinds. Amiable theorists maintain that 
it is the interest of every one living on the banks of 
a river to contribute funds for its regulation. We need 
not dispute the soundness of the theory, but it has no 
practical value in the present connection, because it is 
not generally held to be true. Indeed, there are 
individuals who usually display much shrewd common- 
sense, and yet maintain that in a great many instances 
the value of the property destroyed each year by floods 
would not pay 2 percent. on the capital which would 
have to be expended to prevent them. Arguments like 
these cannot be dismissed as “ mere matters of detail,” for 
until they are.answered, and that to some pu 3 
rivers will not be regulated in Great Britain, and the 
movement to which we have directed attention will die a 
natural death. 

The first thing to be done by those who advocate the 
regulation of our rivers is to ascertain whether those 
most interested are of the same opinion. If they are, the 
work may perhaps be done; if they are not, the rivers 
will not be regulated. Let a committee be appointed 
either by the Society of Arts or the British Association, or 
some other competent authority. Let this committee begin 
at the head or the mouth of some important stream liableto 
floods, and ascertain step by step as they move along 
the stream what are the desires of those to whom 
the river in a sense belongs. Let it be clearly explained 
to the farmer that certain engineering works will 
have to be carried out in his riverside fields, and 
that he will have to pay considerable sums every 
year for them. In a wo let the whole truth be 
~ before him, and then ask him what his wishes are. 

n the same way, let the millowners be consulted, and the 
proprietors of fisheries. In the course of half a dozen 
such trips as this the Committee would acquire the infor- 
mation which no one else possesses, and armed with this, 
they could either recommend the abandonment of the 
whole idea, or its active prosecution. To use a parlia- 
mentary phrase, the sense of the country should be taken 
in the first instance, and if this is against the interference 
of Parliament in riparian matters, nothing can be done. 
We have already indicated the nature of several ques- 
tions that may be asked. We regret that the list is not 
full. Suppose that a committee of the Society of Intel- 
lectual Hydrologista, let us say, in the course of such 
a tour in search of information as we have suggested, 
were to come across a sturdy riparian proprietor who 
asked them what business it might be of the Intellectual 
Hydrologists to inquire into the condition of the river 
of which he was part proprietor, what reply would be 

iven? We really cannot suggest a satisfactory answer. 

ut the last and most important question of all remains 
to be put. Have those who are so earnest for the regula- 
tion of British rivers any money wherewith to even 
commence to carry out the work they have so much at 
heart? If they have not, what is to be the end of con- 
ferences, and papers and discussions ? 

We have asked a sufficient number of unpleasant ques- 
tions. We may be asked in return what our own views 
are. We can reply in very few words. We have no 
hesitation in saying that much might be gained by the 
construction of suitable regulation works on many of our 

rincipal rivers ; that, as regards others, they are best 
eft alone, because it would not pay to improve them ; 
that any scheme of a comprehensive nature for the regu- 
lation or control of rivers must originate with Parliament ; 
and must be a national work, carried out by public funds 
in the first instance, to be repaid in a certain number of 
years out of the profits to be derived from the works ; 
that local or isolated efforts, either of individuals or 
learned societies, are not likely to directly produce Sh yal 
tion work ; and that the efforts of such individuals or 
societies as take an interest in the matter should be 
devoted to inducing Parliament to appoint a committee 

i e arterial 
of Great Britain and Ireland. In the appointment of 
such a committee, and in it alone, lies the hope of the 
would-be regulators of rivers. The interests to be 
reconciled are too opposed and too great, and the work 


to be done is too important, to be dealt with by indi- 
viduals or scientific bodies. Any regulation work which 
will deal with our great rivers must be undertaken by 
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the nation, and regulation operations which do not deal 
with our great rivers must too limited in their scope 
to possess much value or deserve much attention. 


THE DESIGN AND USE QF BOILERS. 

Durine the recent meeting.of the British Association 
in Dublin, Mr. Frederick J. Rowan read a in 
Section G “On the Design and Use of Boilers.” The 
subject possesses great interest, and Mr. Rowan is well 
known tv be a competent and thoughtful engineer. But 
we have not reproduced his paper in our pages, for 
it can neither add to the reputation of the author nor 
teach much that has not already been made known. 
Instead we devote this article to its consideration, 
because the paper may be taken as typical of a numerous 
class of communications constantly being read before 
learned, or quasi-learned, societies. As papers go it is 
not a bad paper. But Mr. Rowan would be able to 
produce onl better literary work if he would take time 
to digest and apply the mass of information which he 
has collected. The great defect of the paper is that its 
author generalises too much. Certain statements which 
he reproduces vr originates are quite true only under 
special conditions, but Mr. Rowan fails to see this, and 
accordingly lays himself open to the charge of writing 
wildly. What we mean precisely will be understood in 
a& moment. 

It is not very easy to understand what it is that Mr. 
Rowan undertakes to prove, and the paper must be read 
twice at least before we are in a position to say what it is 
about.. So far as we understand him, however, Mr. 
Rowan lays down the following propositions :—High- 
pressure steam should be used instead of low-pressure 
steam; the steam should be generated in boilers with 
vertical water tubes ; the products of combustion should 
be made to pass downward on their way to the chimney; 
the greatest pains should be taken to provide for circu- 
lation within a boiler, and flat stayed surfaces are ex- 
tremely dangerous and should be always avoided. 
Furthermore, combustion should be effected in a plenum; 
and the products of combustion should be delayed in 
contact with the boiler-plates and maintained at a higher 
pressure than that of the atmosphere. These may be 
regarded as the heads of Mr. Rowan’s thesis. Some of 
them he sets about proving, others he is content to 
assert without demonstration. They indicate the pro- 
duction of 2 new boiler by Mr. Rowan, which is to 
be better than most of the boilers which have gone 
before it. It is by no means impossible that Mr. Rowan 
has succeeded in producing such a boiler; but on this point 
we, of course, pronounce no opinion whatever. We 
have at present to do with his paper, not with his 
inventions. Let us consider very briefly the nature 
and bearing of some of the propositions he has laid down, 
and of the arguments he adduces in their favour. Mr. 
Rowan begins by asserting that far more attention has 
been devoted to the production of good engines than of 
good boilers. If Mr. Rowan thinks so, well and good ; 
but very few who have given any attention to the subject 
will agree with him. In deciding on the pressure of 
steam which it is most economical to employ, “the prin- 
ciples of thermodynamics are, of course, indispensable,” 
and he avails himself of the use made of these principles 
by Professor Osborne Reynolds to prove that the higher 
the pressure of steam, the more economical must it 
be. Now, Professor Reynolds once read a paper before 
the Manchester Association of Employers, which con- 
tained an exceedingly misleading statement ; one mis- 
leading enough to take in Mr. Rowan. The statement is 
as follows :—“ By the use of steam at 100 lb. pressure, 
we may do with little more than half the coal required for 
a pressure of 14 lb. with only three-quarters the cylinder 
room, and shall increase the greatest pressure on the piston 
only by about 10 percent. With 300 lb. steam we do with 
20 per cent. less coal than at 100 Ib., two-thirds the cylinder 
room, and must- increase the strength of the machinery 
by 40 per cent.” From this Mr. Rowan generalises that 
the best pressures of steam are from 150 |b. to 250 lb. or 
3001b.on the square inch. Neverwas deduction more erro- 
neous. Professor Reynolds’s proposition is based on the 
assumption that steam acts as a permanent gas in a steam 
engine ; in fact, his proposition is an abstract truth, which 
has no application whatever in practice, and the best and 
most economical working pressure for steam is below 90]b. 
absolute. This truth has been demonstrated over and over 
again by all sorts of experimental and practical tests of 
steam engines. It has been as clearly proved as any other 
scientific fact, that the best terminal pressure in a cylinder 
is 7 lb. to 8 lb. absolute, and that the best ratio of expan- 
sion lies somewhere between six and eight times. Now, 
if we carry a boiler pressure of 70 lb., we shall have, 
after making various allowances which must be made, 
an initial cylinder pressure of about 65 lb., and dividing 
this by 8, we have as nearly as may be a terminal pressure of 
8lb.; and well-made condensing engines, supplied with 
dry, clean steam, and working under these conditions, 
and with good, quick-acting valve gear, will give the most 
economical results that it is possible to obtain in practice ; 
and neither boiler nor engine will present any construc- 
tive difficulties, which such an engineer as, let us say Mr. 
Rowan, cannot readily overcome. The margin between 
70 lb, and 90 Ib. may be allowed for contingencies, so to 
speak. The notion that steam of very high pressure can 
be productive of increased economy is based on a delusion. 
Tt assumes that the ratio of expansion may be greatly 
increased, without any countervailing disadvantage. Thus 


ae = 39°5 times that 300 lb. steam must be expanded, 


if the proper terminal pressure is to be attained. The 
initial temperature in a gy working with 300 lb. 
steam would be 417°5 deg. Fah., the terminal temperature 
would be 1829 deg. The difference is 234’6 deg, and 
through this difference the temperature of more or 


less of the metal of the cylinder and piston would 
have to range at each stroke. Ef it be assumed 
that the pn goose system would prevent this variation 

consequent cylinder condensation, we reply 


in range, an 





that it does so only at the expense of introducing a far 
larger weight of metal to be heated and cooled, larger 
surfaces for radiation, and augmented first cost and loss 
by friction, and we ask Professor Reynolds, Mr. Rowan, 
or any one else who may read these pages, to adduce even 
one trustworthy experiment which proves that steam of 
300 Ib. pressure is in practice 20 per cent. more economical 
than steam of 1001b. When Mr. Rowan has produced a non- 


conducting cylinder incapable of absorbing or parting |. 


with heat, then indeed may steam of 300 Ib. pressure be 
used with advantage; but until then 90 Ib. steam will 
give the very best results in the shape of economy that 
it is possible to obtain, and the difference in favour of 
90 Ib. as compared with 70 lb. steam is so small as to be 
scarcely appreciable. 

Having settled that the boiler of the future is 
to carry the extreme pressure that we baye named, 
Mr. Rowan proceeds to consider the generation of 
steam, and we have here a noteworthy instance of the 
way in which he draws conclusions from imperfect or 
inapplicable propomsans Arguing in favour of what is 
known as forced draught, he writes: “It has been 
known for some time that excellent results both as 
sip the efficiency of the boiler and the evaporative 
effect of the coal used have been obtained from forced 
draught produced by means of fans or blowers. Some 
of the torpedo launches recently constructed have 
been fitted with such a forced draught, though 
it is probable this was done because of the con- 
venience of a closed stokehole rather than to obtain 
economy of fuel. But the plan works successfully on 
that scale.” It is impossible to construe this passage as 
meaning anything but that torpedo launch boilers are 
economical because they are worked with a forced 
draught. Now the whole object of Mr. Yarrow or 
Messrs. Thorneycroft, in using forced draught, is to burn 
an enormous quantity of coal in a given time on a com- 
paratively small grate; and the results obtained prove 
nothing either for or against forced draught as a means 
of economy. The term forced draught is a misnomer. 
The draught produced by a tall chimney is as much 
“forced” as that caused by a fan. Mr. Rowan’s 
idea is, however, that there is a distinct economy to 
be realised by maintaining a pressure—plenum—in 
a furnace. The air pressure in the stokehole of _tor- 
pedo boats is equal to five inches of water. If a 
similar draught were produced by an exhaust fan, the 
pressure in the furnace would be five inches of water, 
or a little under 30z. on the square inch less than that 
of the air. Is it really a fact that any difference whatever 
may be found in the economical efficiency of a boiler, 
according as the air pressure is 30z. per square inch 
above or below that of the atmosphere? The pressure of 
the air varies by as much as a whole pound on the square 
inch, as the barometer rises or falls. But we never yet 
heard that any difference followed in the working of 
boilers. Mr. Rowan cites the particulars of a single 
experiment made with and without a fan, in which better 
results were obtained in the former than in the latter 
case, and this is absolutely all that he adduced before a 
scientific assembly in proof of a very startling theory. If 
this be not generalising with a vengeance we hardly 
know what is. 

When Mr. Rowan comes to deal with the circulation 
of gases, that is of the product of combustion, he writes 
clearly and accurately, in some respects, but he says 
nothing new. We cannot go with him when he assumes 
that by causing the gases to move downward on their way 
to the chimney and maintaining a plenum—say of 30z. to 
the square inch—“ all kinds of heating surface, whether 
horizontal or diagonal, which are exposed to these gases, 
become of equal value for the reception of heat.” We 
fear this is much too good to be true. After the circula- 
tion of gases comes the circulation of water. Much that 
Mr. Rowan says on the subject is thoroughly sound and 
to the point, but it has been said a thousand times 
before, and we cannot join him in his sweeping 
condemnation of the marine. boilers of the present day. 
Once more the vice of generalising asserts its power 
over Mr. Rowan, and because some marine boilers 
have failed, the circulation in them being deficient, he 
states that the whole tribe of modern marine boilers 
must be bad, forgetting the while that many thousands 
of these condemned steam generators are in daily use, 
supplying dry steam, working well and economically 
under the most trying conditions, and thereby practically 
refuting the arguments that he brings against them. 

We need not follow Mr. Rowan further ; his paper is, 
as we have said, typical, and it is the great defect of such 
societies as the British Association that hastily prepared, 
crude productions of the kind can be read before them 
and suffered to pass uncriticised. There is no reward 
held out for papers. The audience is often 
incapable of telling a good paper from a bad one. Mr. 
Rowan ought to be able to write a monograph on steam 
boilers which would be a model of logical deductions 
from facts which he must really have almost at: his 
fingers’ ends. Whether the reasoning ay to the 
preparation of such a paper would have led him to 
make the statements he put before the British Associa- 
tion is quite another question. But at all events we 
should have had a contribution to the literature of boiler 
engineering which would have a value which 
the paper we have criticised—in, we assure Mr. Rowan, no 
unkindly spirit—totally lacks. What we have said of 
Mr. Rowan applies with yet greater force to by far the 
a number of writers of papers read before societies 
and institutions. These papers teach nothing. They 
familiarise those who. write them, and those who hear 
them, with loose habits of thought which are fatal 
to real progress. The opportunities afforded in 
the present day for sealing omy kind of literary rubbish 
in public are appalling. it too much,to ex that 
engineers, at ali events, will make a vigorous stand against 
this practice, and either refuse to read papers at all or 
else read those which they have pre with such 
care and skill that they can be heard with pleasure, dis- 





cussed with profit, and placed on our library shelves: for 
constant reference ? 
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RAILWAYS IN ASSAM. 


Peruars no industry has received greater development than 
that of the cultivation of tea in Assam, and in spite of the 
depression which has so long existed, and still exists, in the 
trade in this large article of consumption, the numerous com- 
— formed to promote its growth in that province of our 

ndian Empire are still able to declare large dividends, 
Indian tea a on favourable terms with the importa- 
tion from China. It is not many years back when in the 
earlier stages of the enterprise, the shares of some of tlie 
original companies posse: no marketable value whatever, 
but now they fetch a price fully corresponding to the large 
profits rare divided among the shareholders. It is becom- 
ing evident, however, that these favourable results cannot be 
maintained if the existing difficulties of transport are not 
overcome. In all such undertakings, the opening wp of new 
land to promote their extension involves, year by year, greater 
difficulties in bringing the crops grown to the point of ship. 
ment for Europe ; and although something has been done to 
bring the extension of our Indian railway system nearer to 
the plantations, we learn that it is quite insufficient to pro- 
vide for the growing wants of the planters. We hear, there- 
fore, that fresh extensions are being advocated, and there 
seems to exist no doubt but that they must be carried out if 
the successful competition with Chinese producers—who can, 
by the admirable system of inland water carriage existing in 
their country convey their teas at a very cheap rate to the 
sea coast-——is to be maintained. Atthe present time, the rail- 
way line from Calcutta in the direction of Assam only extends 
as far as Rangpur, a distance of about 160 miles, and the main 
centre of the tea-producing district at Ditroghtr involves a 
further carriage of no less than 580 miles, over which 
distance the tea is conveyed partly by water carriage and 
partly over rough country roads. It is easy to esti- 
mate the excessive outlay on the planters part thus 
occasioned before their tea can reach the port of 
export at Calcutta; and when we consider the low price 
at which teas are now selling in the Lendon market, we 
can form some idea of the small first cost of their production, 
which alone enables any profit to be realised by the importers 
after meeting the heavy charges incidental to such long 
and difficult and carriage. It is to the last-named point— 
Ditroghir—that it is pro to extend the existing lines 
of railway from Calcutta, and the length of such line to be 
constructed is sufficient evidence of the important character 
of the work contemplated. Mr. Juland Danvers, the Govern- 
ment Inspector of Indian Railways, in recent communications 
to the public press, has clearly demonstrated that all the 
existing lines of railway in India may be regarded as suc- 
cessful commercial speculations, and their shares are quoted 
at high rates on the Stock Exchange. Mr. Danvers has 
also shown that such success is, in the majority of cases, 
independent of the guarantees which the Indian Government 
undertook in order to further the construction of those lines, 
and we may hope that a new line, which is to reach the 
centre of an established and growing industry, with a large 
annual out-turn upon which the traffic to be expected can be 
closely estimated, will not fall short in its ultimate success 
of the other Indian railways. Should this work be com- 
menced it is stated to be the intention of those interested in 
the district to open roads into the populous province of 
Jainnan, just beyond the Chinese frontier, in the hope of 
inducing a large importation of Chinese labour thence into the 
tea districts, as one of the greatest difficulties which attends 
the cultivation of the tea tree is the want of steady and reliable 
labour. The Nagas, who are the native residents of those 
districts, are said to be hopelessly deficient in steadi- 
ness, They cannot be got to take to regular labour, anil 
those who ies lived long among them declare them to be 
utterly irreclaimable in this respect. This labour difficulty is 
one which attends the introduction of new cultivations by all 
yioneers in such enterprises, and Chinese labour, although 
faulty in some respects, has always been regarded as a panacea 
for the evil. Nor must we overlook, in estimating the advan- 
tages to be derived from the proposed extension, the facility 
it will afford for the movement of European settlers to the sea 
coast for health. Suchan advantage would be indeed a boon, 
and largely induce further settlement. The need of this line 
appears to be so fully proved, that we cannot doubt but that 
the surveys will soon be commenced, and the construction. of 
such a length of railway as 580 milgs will give an impetus to 
the engineering profession and to the metal traders of Great 
Britain, of which they now stand sorely in want. 


COWLS. 

Wiru the recent trials of exhaust ventilators at Kew a great 
deal of dissatisfaction is expressed, on the ground that the 
conditions under which they were made were not such as 
obtain in practical applications of cowls of any sort. Inasmuch 
as these are usually employed where surrounding structures or 
trees interrupt the free course of the wind, and cause eddies 
and opposing and deflected currents, there is some reason in 
the complaint that the trials were made in a_ building 
standing in a large open space free trom such conditions, It 
would, seheeki he very difficult to simulate the varied condi- 
tions met with in practice, though it must be admitted that 
every cowl might have been tried under circumstances very 
like those the effects of which they are intended to overcome. 
Artificial obstructions of different kinds might with little cost 
have been made which would have caused a diversity of 
currents, and as against these the plain funnel might have been 
tried in competition with its more pretentious competitors. It 
would have been necessary to try each cow] on the same shaft. 
Cowls have in many instances effected improvement in 
chimney draught, and it seems quite probable that the trials 
made at Kew might be usefully supplemented by tests such 
as we have su There is one feature o VERRIOHAS 
cowls which does not, however, seem to have been noticed, 
namely, that they work most energetically in very windy 
weather, when their help to ventilate is least wanted. Ona 
sultry day, when no wind is stirring, their effect is nil, or 
nearly so. 
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A Descriptive Treatise on Mining Machinery, Tools, and other 
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bibliographically one—the author has given further evi- 
dence of a taste for and industry in compilation such as 
has not been seen since the best days of the late Dr. Hart- 
mann, who about twenty or twenty-five years since 
youred out from the printing-offices of Weimar, Qued- 
inburg, and other small German towns, a stream of 
volumes upon steam, railways, mining, and generally any 
allied subject, mostly made up of recent works published 
in other countries, with “additions and improvements,” 
which latter were not always considered to be suc 
by an unsympathetic public. The preface, which by the 
arrangement of the work comes into the middle of the 
third chapter at the commencement of the second volume, 
states that hitherto no illustrated treatise upon the sub- 
ject of mining machinery has been published in the 
English language. This may be perfectly true in a literal 
sense, but it is equally true that many works of greater 
or less extent covering the subject have ng Ao in 
this country and America. Not to go into too longa list, 
we may mention Greenwell’s “Treatise on Mine Engineer- 
ing,” Professor Smyth’s “ Coal and Coal Mining,” the 
articles by Darlington on “ Rock Boring and Dressing 
of Minerals” in the later editions of Ure’s Dictionary, 
Morgan’s “Treatise on Mining Tools” in Weale’s Series, 
Foaoy wh: and Darlington’s “Records of Mining and 
Metallurgy,” besides numerous papers in the “ Transac- 
tions” of the North of England and South Wales Insti- 
tutions of Mining Engineers, the Institution of Mecha- 
nical Engineers, &c. There is also a brief guide 
to be found in the descriptive catalogue of the 
models in the Royal School of Mines, which is illus- 
trated in the sense that it may be used in connection 
with the models it describes for five days in each 
week at the cost of half a crown if purchased, a pri- 
vilege which, judging by the time that it has taken to 
clear off the original issue—something like thirteen or 
fourteen Pa As e public do not appear to value very 
much. We hope that Mr. André will be more fortunate. 
Lastly, and certainly not least among books upon mining 
machinery in English, is Hague and King’s magnificent 
work on “The Mining Industry of the 40th Parallel” 
—Colorado and Nevada—published in 1870, and which 
is perfectly familiar to most mining men in this country 
from the enlightened liberality of the United States 
Government, who at the time of its publication scattered 
copies broadcast gratuitously over Europe, in preference 
to selling them in the ordinary way. 

In view of this body of knowledge already exist- 
ing, we may, while acknowledging our author's industry, 
ask whether the present a sal contribute much in 
the way of addition to the common stock ; and, upon 
due consideration, record our opinion that they do not. 
In the first place, the title is not very happily chosen. A 
pec treatise, as ordinarily understood, supposes a 
tolerably complete handling of a subject, such as can 
ers be supplied in a compass of 235 not very closely 
printed pages of large type. For a series of illustrations 
numbering close upon 700 figures, many of these being 
double-page plates involving many references, some 
such name as “Album, or Scrap-book of Mining Ma- 
chinery” would have given a better idea of the true cha- 
racter of the work. The fact of the previous publication 
of a book on coal mining by our author has also limited 
the subject somewhat arbitrarily, while at the same time 
the reproduction of a certain number of the illustrations 
prevents the present work from being regarded as merely 
supplementary to its predecessor. The ground for this 
reproduction is that the drawings are now given on a 
larger scale than formerly. These, we believe, include 
mainly the section devoted to tools, boring, and coal- 
cutting machines. 

The work is divided into chapters under the heads of 
“Exploring,” “Excavating,” “Hauling and Hoisting,” 
“ Pumping,” “ Ventilating,” “Crushing and Treatment of 
Mineral Products.” The first of these, after confusing the 
terms “exploring” and “prospecting” assynonymous, which 
they certainly are not, describes the commoner forms of 
hand-boring tackle,an American oil well plant, Mather and 
Platt’s, and the diamond-boring systems. These are illus- 
trated by some twenty-four plates, but very unequally, no 
less than five different views being devoted to the framing 
of a common American derrick—a very simple piece of 
carpentry—and two whole pages to the details of a wooden 
walking beam; while the diamond boring machine 
is dismissed without a single line of description, 
although the plate is covered with numerous reference 
letters, and the figures of the diamond-set crowns are the 
merest diagrams, and not of the slightest value as repre- 
sentations of the trueform and construction of these things. 
Under “ Hand Tools,” the usual collection of drills, mallets, 
— shovels, &c., is reproduced. Most of these are 

airly good illustrations, and have been carefully brought 
together, the Jermyn-street collection having been freely 
used, but the drills are in all cases shown without 
contracted striker heads, and the Cornish picks are 
put on their hilts the wrong way up, although pro- 
perly described in the text. Rock-boring machines are 
represented by figures of those of Dubois and Francois, 
Ferroux, Burleigh, McKean, Ingersoll, Schram, Sachs, 
Beaumont, and Darlington, all in tolerably large figures, 
with a fair amount of description, this being about the 
best part of the book. The descriptions are, however, 
somewhat wanting in fulness, and no mention is made of 
Jordan’s hand-power machine, or Brandt’s, or any other 
system of rotary cutters working without diamonds. 
Indeed, as regards deep boring, the author seems tobe 
somewhat behindhand. The Kind-Chaudron method of 
shaft boring is certainly illustrated, but very imperfectly, 
and the modifications and improvements introduced by 
Lippmann and Co., of Paris, are passed without notice. 
Some of the figures illustrating this part of the subject 
are so bad as to be perfectly unintelligible. This is more 
—— the case with Fig. 332, representing the 
owering of the tubbing upon the moss box in: the 
Chaudron system, in which screwed rods and sections of 
tubes are represented in the same manner, and the 
details of the actual method of forming the joint are 





omitted, Coal-cutting machines of most of the patterns 
in use are fully represented and described from the 
memoirs ontribated by the different inventors to the 
Institution of Mechanical Engineers, the North of 
England, and other mining institutes, and a generalised 
paper by R. F, Martin, which is frequently quoted, but 
no reference to the original is given. The Economic coal- 
cutter is described in the words of the inventor, whose 
name is, however, not to be found either in the text 
or the illustration. Seven. plates are taken up by 
figures of tram-wagons, wheels, tipping-boxes, &c.; but 
the allied subject of underground railways is omitted, or 
rather we are told that a proper treatment of this subject 
would be out of place, and that it has been fully treated 
of in the author’s work on “ Mining Engineering.” 

Pit-head frames are treated very sketchily, probably 
from the same reason. The figures given refer only to 
one somewhat old-fashioned timber construction, the 
newer forms of tubular and lattice frames in wrought 
iron being entirely omitted. Most of the examples in the 
plates devoted to cages are old and familiar friends in 
Smyth’s and Hague’s books, already referred to. Under 
“Whims and Winding Engines,” but more especially the 
former, we have some rather curious examples; several 
of these have been taken without atknowledahiont from 
the School of Mines catalogue, the descriptions being 
reprinted verbatim, the figures being from models 
in the collection. In one case, however, the author 
has ventured upon a variation with a rather curi- 
ous result. This is in the representation of the Cornish 
steam whim, Plates 97, 98, and 99. The description 
refers obviously to the Jermyn-street model, being 
reprinted from the catalogue without a word of 
alteration, except an unconscious putting back of the 
“ shadow on the dial,” the “present time” of the author 
meaning a period of fifteen or twenty years ago, and 
the drawings are substantially similar to the model, 
except in the engine beam, which, according to the author, 
is a straight balk of wood, 9in. thick, and either 
12in. or 14in. deep, according as the measurement is 
taken from the lateral or end elevation, rounded 
off at the outer end and carrying a pin 6} in. in diameter, 
to which the connecting-rod is articulated on one side 
only. A more atrocious libel upon Cornish engineers 
than this representation of a modern winding engine 
cannot be imagined, and the author has not the excuse 
of sinning without knowledge, as the model has a solid 
double flask beam of the construction current in Corn- 
wall about thirty-five years since, when the original was 
made. The winding arrangement of our western mines 
may not, in all cases, be oli of perfection when viewed 
from the colliery standard, and in fact are susceptible of 
improvement in many particulars, but it is not fair to 
hoid them up to we ro by such caricatures as the 
author has given. In like manner the double-bucketted 
over-shot wheel from the Harz, plate 95-96, is repre- 
sented as having its arms sunk flush in the shroudings, 
which are 6in. thick — not a very likely construction 
for a wheel of 30ft. diameter entirely in wood. At 
any rate, the model copied is not so constructed. The 
climax of bad drawing is, however, reached in Plate 145, 
where anapparently close-boarded wooden drum does duty 
as a front elevation of one of the great pumping wheels 
on the Tamar at Devon Consols. The draughtsman’s 
skill, while equal to representing the material by a 
somewhat monotonous graining, which is applied through- 
out the work with impartial uniformity alike to plank 
and post, the mahogany coverings of steam cylinders and 
the ashen hilts of picks and shovels, does not appear to 
have compassed sufficient knowledge of the projection of 
shadows to show that these flat planks are actually thin- 
lipped buckets. It is the more necessary to call atten- 
tion to these plates as the preface states that :—“ In 
selecting the drawings I have taken every possible care 
to obtain and to preserve accuracy”—and equal or greater 
accuracy might therefore be expected in davainas that 
a Ea selected, but given on the author’s own respon- 
sibility. 

The chapter on pumping machinery is chiefly made up 
of extracts from Hague’s book, the description of the 
engines at Saarbrucken, published a few years back in 
Berlin, Mr. Davey’s Memoir read before the Institu- 
tion of Mechanical Engineers, the School of Mines Cata- 
logue, and a few other sources. The plate professing to 
be one of Cornish pit-work really represents the arrange- 
ments adopted in the Comstock mines. Of Cornish 
engines proper there are no figures; neither are any of 
the newer methods of Applying double-acting vertical 
engines to pumping noticed. The section on ventilating 
machinery is principally taken from Ponson or Burat, as 
regards illustration ; and that on dressing, from Hague ; 
thirteen consecutive plates, representa stamps an 
amalgamating pans used in Colorada and Nevada, 
forming the final levy upon that author. Tin 
stamps are eee en by a wretched sectional drawing 

uite unworthy of the subject. A certain number of 

jigging hutches, buddles, and other washing machines 
are noticed in different places, but the combination 
of these contrivances into washing and dressing works, 
as well as all kinds of sizing machines, whether by sieves 
or currents of water, is omitted, so that the result is 
not of much value as a systematic ition of the 
malig. As regards tin ore dressing, fo instance, the 
author is content to take a — sketchy paper before 
the Institution of Mechanical Engineers by H. T. Fer- 

son, instead of using Moissenet’s admirable Memoir, 
rom which a more satisfactory account might have been 
compiled, 

On arriving at the end of the book, our opini 


the promise of “a descriptive illustrated treatise” has not 


been performed, and that “Scrap-book” would be the 
better name. Under this form no one could ora 
although the wholesale and unacknowledged dep: ion 
on previous Writers would be none the Jess apparent.. It 
is unfortunate also that the author should taregud the 
ordinary conventional use of dark lines in his drawings— 
as even Hague’s fine illustrations suffer when converted 


into phantom outlines like those attached to patent speci- 
fications. The recurrence of the author’s signature to 
each plate, instead of the draughtsman’s' name to the 
left and the lithographer’s to the right, in the usual way, 
is also an undesirable innovation. 


Round About the Carpathians. By ANpREw F, Crosse, F.C.S. 
London: William Blackwood and Co. 1878. 

THE object or purpose of this book is not clear. The 
author gives no preface, so that it is not certain whether 
he had any other reasons for writing it than those which 
most often account for the publication of books with very 
thick paper and large type in widely-separated lines. 
The admission that it is not necessary that there should 
be anything in a book to entitle us to call a number of 
printed leaves stitched together and placed ina cover, by 
that name, seems to give a good deal more licence to some 
writers than advantage to many readers. In the absence 
of any explanation on the part of Mr. Crosse, it must be 
assumed that, having taken a holiday “round about the 
Carpathians,” he conceived the idea that an account of 
what he saw must be sufficiently interesting to warrant 
his describing it for the benefit of the reading public. 
This idea would probably have been correct had the 
author carried it out, and had his observations been of a 
somewhat less ordinary tourist character. The informa- 
tion conveyed is generally of the character of the 
“special correspondent”—readable enough, and often 
interesting—but it is not calculated to increase the 
stock of useful knowledge of any one specially 
interested in South-east Hungary or its peoples. Neither 
does the book contain anything toaccount for its appear- 
ance three years after the date of; the tour during which 
the notes were made, except a few quotations from the 
well-known works or writings of Daubeny, Professor 
Hull, Mr. Freeman, Mr. Boner Paget, and others, most of 
which are of recent date, and all of which would per- 
haps have been difficult of access in south-east Austria. 
The author has taken a long time to find these 
supports to a flimsy structure. Indeed, almost all the 
specific information in the book is_ that which was 
evidently or admittedly obtained in England before or 
after the tour. Soon after we are told that the author 
stepped on board the Rustchuck steamer at Buda-Pest 
to go down the Danube to Basiasch “ with all the world 
before him,” we are informed that at the old mining 
village, Szaszka, the copper mining and smelting works 
belonging to the State railways, do not pay as well as 
formerly, as the one now being worked yields only 2 per 
cent. of copper. This, our chemical author considerately 
tells us, is a very low average. He might have told us 
how any profit was obtained from such ores ; the process 
used would undoubtedly be new in this country. In 
speaking of the defile of Kasan, through which the Danube 
flows, near Milanovatz, the author seems to think 
that geologists should pay more attention to this 
interesting place, because they have not said that 
the river here forced its way through the Carpathian 
chain—an opinion which is hazarded, apparently, because 
geologists e upon the former existence of an inland 
sea, the bed. of which is now the Hungarian plain. 
Geologists, however, are not likely to oblige Mr. Crosse 
—in face of the evidence of volcanic and earthquake 
action in these districts, through which the Danube takes 
an extremely circuitous course along the valleys that it 
found partly ready made for it—by ascribing to the river 
any such peculiar powers. The author is evidently not 
certain of his ground, however, in these matters, and 
soon protects himself from dangerous speculation by 
quotation from Professor Hull’s “ Hungary and Lower 

anube.” According to our author, the Wallacks, or 
Roumanians, are extremely improvident of their forests, 
and rapid as is their wanton destruction of these, the 
Austrian law is, he says, powerless to arrest it. The 
meteorological aspect of the necessity for preservation of 
forests, as proved by the changes in the rainfall and 
nature of the floods in the watershed of the Elbe and 
Rhone, as well as in America, ought alone to be sufficient 
to show the propriety of a national system of forest 
conservancy without the powerful argument which the 
prospective value of timber should afford. 

Near Oravieza an Englishman is said to be working a 
gold mine with some success, and his men, subsequently 
to the author's visit, came upon what he thinks the miners 
call a “pocket” of free gout Soon after this effort of 
thought, we are told that “the nei hbourhood of 
Oravieza is well worth exploring + those who like 
“knocking about with'a geological hammer,” and to 
encourage this “knocking about” it is stated that, near 
Oravieza, in the Banat, the mines were perhaps worked 
earlier than elsewhere in that part of Europe. The effort 
expended in giving so much information is, however, too 
great, and it occurs. to the auther that he need not toil. 
“ Why, indeed, should we toil? he repeated languidly, and 
at the same time gently and slowly breaking off the end of 
his cigar ash.” Perhaps enough has been said to enable 
those: who have seen the title of this book to get an idea 
of the character of its contents. u 


a: 








Tue Cotony of Vicrorta.—We have iyed. a copy of the 
Illustrated Australian Ne of the 10th: je last, It is\a 
special edition for the Paris Exhibition, and 18 ed b 


os es y 
a large number of well executed woodcuts illustrative of scenery, 
industries, and public and other buildings in and near Melbourne. 
A map of Melbourne, twenty-one by thirty-eight inches, gives a 
good idea of the extent and importance of the capital, and shows 
the railway and steamship depdts. It is noticeable that factory 
chimneys are to be seen in all parts of the city. Amn illustration 
is also given of the selected design for the be, Mg the 
intended international exhibition to be held in 1880. e whole 
of the text is devoted to a description of the colony of Victcria, 
its history, hical position, climate, population, and con- 
stitution ; the condition of the mineral, agricultural timber and 
other industries is descri as well as the condition, moral and 
material, of the peoples. whole of this:is printed in French 


‘as well as English, and will be found to contain a great deal of 





information generally interesting, but specially so to colonists or 
those intending to become colonists. 
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THE PARIS EXHIBITION—DETAILS OF ENGINES AND BOILERS. 
MM. SULZER, FRERES, WINTERTHUR, ENGINEERS. 
(For description see paye 149.) 
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STEAM LAUNCH FOR THE SOUTH AMERICAN GOVERNMENT. 





We illustrate above a fine steel steam launch, one of two 
built by Mr. Hayes, of Stoney Stratford, for the South 
American Government, They are intended to act the part of 
Custom’s boats, and will each carry a crew of fourteen, and | 
a short 7-lb. gun in the bows, for which provision has been | 
male. The boats are 55ft. long, 9ft. Gin. beam, and 6ft. Gin. 
deep. They have excellent cabin and cooking accommo:ation 
for oraft of their size, and are specially fitted for a hot climate. 


They are, for convenience of shipment, made to take apart 
near the bows. The engines are illustrated] in the annexed 
cut. They have 74in. cylinders, 9in, stroke. The boiler is of | 


the return tube cylindrical type, and unusually large in pro- | 
portion to the size of the engines. Eech vessel is fitted with | 
two masts and sails, and will, no Coubt, sail well when | 
required, 


On mires f the 23rd inst., the Belen, the boat we illustrate, 
made a trial trip to Woolwich, and back to Brentford. We 
never saw new engines which worked so quietly, the speed 
being about 250 revolutions per minute, and the steam pressure 
601b. to 651lb. There was no thumping, or hot bearings, or 
any other of the troubles which often accompany the working 
of new engines of the kind. On the run heck free Woolwich 
the speed of the boat was taken as follows, the tide being 
slack high water, and some little delay was occasioned by 


barges :— PM. 
Left Woolwich-gurdens . 4°39 
»  Blackwa A: Sate 4°55 
»» Greenwich Hospital .. 54 
» Millwall Pier .. .. 5&0 
» West India Docks 5145 
» Globe Steam Pier... 519 
»  Cherry-garden Pier .. 5°25 
»» London Brid 3 5 32 
» Waterloo Bridge .. 0 A ate ae a Oe ee 
This is equivalent to a speed of over eleven miles an hour. 


The boiler was not forced, the pressure being only 601b., 
though the working pressure is intended to be 701b. The 
performance of the Boat throughout was perfectly satisfactory, 
and the owners of the boat have every reason to be satisfied 
with her performance. The consumption of fuel was little 
over 100 lb, per hour, 
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MARINE GOVERNORS. 

Sm,—In your article of last week under the above title we 
notice that you say that marine engines, when controlled by the 
governor being connected to a throttle valve in the exhaust pipe, 
as well as to the ordinary throttle valve in the steam pipe, are 
brought up with ashock. The contrary is our experience. Having 
fitted ten ships with Silver’s marine governors conn to a 
throttle valve in the exhaust pipe and to the ordinary throttle 
valve in the steam pipe, we have found the result to be highly 
satisfactory. There is no shock whatever, and the governor has 
complete command of the compound engines so fit We have 
also fitted these governors to Robson’s patent valves, and with 
highly satisfactory results. Wa. Murpocu anp Co, 

ope-street, Glasgow, August 28rd. 





S1r,—Referring to your article of August 16th, it seems to me 
clear that a marine governor to be successful must be independent 
of the engine, and that the plan of automatically shutting steam 
off before or directly the propeller is out of water isa correct one. 
In the accompanying somewhat undetailed sketch I have avoided 
more difficult mechanical arrangements, otherwise necessitated, 
by introducing electricity. Its action is dependent upon the 
vertical movement of a float near the ke sang The position of 
this float is so arranged that it falls before or when the upper 
part of the propeller is out of water, as in the sketch. The holes 





| connecting the float red with D. 





in the guides A and B allow of considerable play, and to lessen 
interference of wave action further play is allowed by a link 
E is a lever, which, by the 
falling of the float, is brought down on the contact maker, it 
being kept up normally by a counterweight and spring. The 
point F dips into mercury. An electro-magnet works a lever 
connected with the spindle valve of a lin. steam pipe. This pipe 
opens into a cylinder, whose piston, having guide rods, forces a 
rod carrying the throttle valve through a quarter-turn; thus, 
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when the float falls, the steam is shut off from the cylinders. 
The weak points in the arrangement seem (1) the liability of the 
float gear to damage by rough weather ; this might be diminished 
by surrounding it with a screen; (2) the necessity of battery 
power. I believe, however, electricity is in not unfrequent use 
on large vessels, and it certainly would not present very great 
difficulties. Auex. E. Tucker. 
Rhymney Iron and Steel Works, Rhymney, August 24th. 


Srr,—In your article on marine governors in your issue of the 
16th, allusion is made to an “arrangement being tried in the 
North,” viz., a valve placed in the exhaust pipe leading into the 
condenser, for the prevention of racing marine engines. As the 
above named appliance, of which I am proprietor, is the inven- 
tion referred to, and as it is quite evident that you have not been 
conversant with its details, perhaps you will kindly allow me 
space to give an explanation of its working. 

It is an admitted fact that marine governors, no matter of 
what construction, pate S only on the throttle valve in the main 
steam pipe, cannot possibly regulate a compound engine, for the 
simple reason that, allowing the steam to be entirely shut off in 
main steam pipe, sufficient high-pressure steam still remains in the 
valve chest and jacket of | semantic cylinder to keep the 
engine racing so long as the propeller is out of the water. To 
obviate this is the object of the invention. It is not, as you 
evidently suppose, a valve by which the passage to the condenser 
is entirely stopped ; had this been the case, I agree with you that 
the engines would be brought up suddenly, but it is an excentric 
valve having a clearance in the pipe of say jin. on one side and 
4in. on the other, thus it can never be entirely closed, and the 
action of the condenser upon the larger flap being in excess of 
that on the smaller, assists the governor in re-opening the valves. 
It is connected with the throttle valve in the main steam pipe and 
worked direct by one governor, and is fitted with a slotted radius 
arm, to allow of its travel being regulated at will. 

We have fitted and are fitting a large number of engines having 
the different forms of approved governors, and where it has been 
pe the results are most satisfactory—as the reports I forward 

ill show—from the fact that it brings the whole motive power 
of the engine under the control of the governor, which has not 
been the case hitherto. W. M. Warp. 

Low Quay, Blyth, Aug. 26th. 





Srr,—In your article “‘On Marine Engine Governors” we 
think, in what you state respecting ours, you have been unin- 
tentionally led into error. Our velometer is very different from 
Silver’s, and possesses every attribute which, you state, a 
marine governor should possess. You say the conditions on which 
it should work could only be alleled on land, if the entire 
load on, say, a pair of cotton mill engines, were suddenly thrown 
off and put on again many times an hour. At Messrs. Pp’s, 
at Essen, the velometer was attached to a pair of 35-horse power 
high-pressure engines driving one of Blake's stone crushers, two 
pair of rollers, and two finer crushers, and whether all the work 
was on or off, the engines were going at the same rate. At 
Messrs. Henry Watson and Sons’ works, High Bridge-street, 
Newcastle-on-Tyne, the same thing can be seen at any time, and 
one fitted at the works of Messrs. Pirie, Stoneywood, Aberdeen, 
is giving same results. The velometer is anticipatory, and is per- 
fectly effective on compound marine engines, of which over fifty 
have been fitted with the ordinary throttle valve. Nay, more, so 
perfectly can it be adjusted that set at, say, fifty or any given 
number of revolutions, by no possibility can that number of 
revolutions be exceeded, and in some cases, on leaving or entering 
port, the adjusting screw of the velometer is alone used for vary- 
ing speed without the engines being touched. One of the first 
engineers who used it christened it a “steam man, with this 
advantage, that it never got tired.” 

It has for the last year been extensively tested, and it has never 
failed, and so thuroughly satisfied was Herr Krupp, at Essen, of 
its value for marine purposes, that the steamship bearing his 
name—Fried Krupp—is already fitted, and the velometer giving 
perfect satisfaction, or, to use the engineer’s words, ‘‘ surpasses 
€x tions.” 

e enclose you—not for publication—a few reports from those 
whose authority on the subject is beyond question, and as many 
owners have fitted their whole fleets, we may presume the trial 
on single ships to begin with fully satisfied them of its value. 

9, | India-chambers, Leadenhall-street, DurHam AND Co. 

London, August 21st. 





CLEMINSON’S RADIATING AXLES. 
Sir,—I a a really to feel rene 5 i the many 
very agreeable things which ‘ Vienna ” has been good enough to 
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say of me, and, were they merited, verily the correct thing to do 
wo to summon all my native grace and self-possession, and 
retire whilst my are being so elegantly sung; but 
like your correspondent, I enjoy a “ ” especially when the 
oe rage is unconscious of the importance of his share in it. 

is is why I don’t retire. ‘‘ Vienna” vely informs you 
that the fun of the controversy lies in my uate in avoidi 
the true question at issue. Now let us see what is the ques- 
tion at issue, wherein is the dexterity, and in what 
consists the fun? He says, ‘‘Mr. Midelton is quite right, how- 
ever, and the Cleminson bogie car is all wrong in going into and 
leaving curves, and no device has yet been brought out which will 
go into and come out of curves all right and depend for its action 
on a central pair of wheels. Mr. Cleminson depends for the 
radiation of his axles on the lateral movement of the central pair 
of wheels, but this cannot take place until the central pair of 
wheels reach the curve, and as wiil be seen from the accompanying 
diagram, the Cleminson carriage goes into and leaves a curve as 
rigidly as any six-wheeled carriage of the ordinary construction.” 

{ am sorry to fill your space in quoting so much of “ Vienna’s” 
views, but as the omission of even a single word would detract 
from the importance of the question, blurr the dexterity, and mar 
the fun, I hope you will forgive me, for, mark you, herein is said 
to lie the ‘‘ weakness” of my system, and hence Mr. Midelton 
gets ‘‘all the sound argument on his side.” Well, then, the 
question is, as ‘‘ Vienna” puts it, ‘‘no radiation of the axles 
takes place until the central pair of wheels reach the curve.” 
Perhaps he will tell us where he imagines the leading wheels go 
while the middle pair are making their way to the curve; do they 
follow the rails—which are curved, be it remembered—or do they 
leave them in search of the Loliyo rulyaris! I cannot help it, 
Sir; the fish will come in. Pray take another look at ‘‘ Vienna’s” 
diagram on entering curve. * ‘lhe dexterity of his leading wheels 
will put mine to the blush if they can contrive to keep the road 
in the condition in which they are shown. I have always had the 
notion that the rails are laid for the wheels to run upon, but it is 
evident from ‘‘ Vienna's” sketch this idea is exploded in Austria, 
and it is a normal state of things in that country for vehicles to 
wander from the rails on entering curves. 

Suppose we divest the diagram of the wheels and deal with the 
subject by the aid of lines only, let us see how it will loc’ 


4g 
A Bb is w curve, B C is straight. Now we have a vehicle 
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approaching C from B, up to the point B where the straight ceases 
and the cur\e begins ; the axles (1, 2, 3) are parallel as shown, but 
the instant the leading axle and wheels (1) pass B, according to 
my lights, they pursue the curve, and when they have arrived at 
D, though the central pair (2) is far from having reached B, the 
commencement of the curve, they have, as ‘‘ Vienna” conceives, 
moved laterally from g to f; hence it is manifest that the radia- 
tion asserts itself through the leading wheels at the moment the 
latter B, increases in degree as the vehicle progresses till ali 
the ile oa fully on the curve, when the full meed of radial 
action is attained, as ‘‘ Vienna” shows in his second diagram ; 
precisely the reverse takes place when the vehicle is leaving a 
curve. 

Does “ Vienna” follow? If so, it will probably now dawn 
upon him that I have ruthlessly shorn myselt of the astuteness of 
the cuttle-fish, and that the fun of the mat lies in the foy 
through which ‘ my adversaries have been blundering their way ” 
being of their own creation. But, says ‘‘ Vienna,” ‘‘ If it does not, 
the thanks are not due to Mr. Cleminson’s invention.” This is 
curious reasoning, assuredly. He assails me with mud, pro- 
nounces ‘Mr. Midelton quite right, and the Cleminson bogie 
car all wrong,” with a veh and confid surpassing that 
of Mr. Midelton, tells you that my carriages are the subject of 
his admiration, ‘‘ the thanks of the travelling — are due, &c. 
&c.,” and then disappears behind a lurking doubt. Oh, 
“Vienna,” I am almost tempted to cry, ‘‘Save me from my 
friends.” ‘To what, then, is the excellence of the Cleminson 
carriage due? If ‘* Vienna” can tell us, he will readily crack the 
nut offered in my declaration that I do not “depend for the 
radiation of the axles on the lateral movement of the central pair 
of wheels,” and when he has puzzled this out he will have 

asped an acquaintance with the science of this subject which 

e did not possess before. Even then, however, he will not have 
mastered the source of the success in the Cleminson system 
which earns his commendations. 

As I take it, the grand joke which ‘* Vienna” conceives'me to 
be perpetrating lies in what he is pleased to term my quarrel with 
Mr. Fidler and Mr. Midelton as to the priority of invention, 
whilst the idea had been tried twenty years ago on the Austrian 
State Railway. Here he will permit me to say that [ have not 
quarrelled with anyone on this head, Mr. Fidler preferred claims 
which he failed to substantiate, notwithstanding my invitation to 
that gentleman to do so ; andI imagine ‘‘ Vienna” is unconscious 
of Themarsch’s efforts to solve the = of radial axles, else 
he would have told us, and probably held up this as another joke. 

emarsch built some three carriages thirty years ago, or ten 
ears before the Austrian, and twenty years before the earliest 
Fidler attempt. The three methods here mentioned are as alike 
as possible in principle, the difference being matters of trifling 
detail. I possess working drawings of Themarsch’s carriages, 
and have had an opportunity of examining similar drawings of the 
Austrian wagons, and can say that neither in principle, action, 
mode of carrying out, and above all results, is there anything in 
common between these prior efforts and the Cleminson system. 

So much, then, for the joke which ‘‘ Vienna” labours to 
demonstrate. But it may be some consolation for his failure to 
know that I matured my invention and took out my patent whilst 
in utter ignorance of the existence of any or either of these 
claimants or their methods. Will ‘* Vienna,” in presence of this 
fact, his admitted failure of the Austrian wagons, and, finally, 
the excellence he finds in my carriages, insist that there 
is no originality in the Cleminson system? As well might he 
argue that because the old-fashioned cannon delivered a shct by 
the aid of gunpowder exploded behind the missile, the modern 
weapon of precision does no more, leaving out of sight altogether 
the Pact that in the former the chances were all against the shot 
hitting the target, whilst in the latter it is a physical certainty. 
Having now immolated on the shrine of ‘‘stern fact” the per- 
sonal attributes which ‘‘ Vienna” bestows, and thereby shorn 
myself of the astuteness with which he generously invests me, 
there remains but one duty, viz., to return to him the “‘ ig” 
he would extend to me ; he will find it a fit and meet light inghis 
‘‘blundering through the mud and fog” which he:so facetiously 
describes. ie he fails to get through, [ will be delighted to clear 
away the cloud for him. JAS, CLEMINSON. 

5, Westminster-chambers, Victoria-street, 

Westminster, 8.W., Aug. 28th. 


cc 





Srr,—I have watched with much interest and amusement the 
comeing in your columns on the subject of the above invention, 
because, like your correspondent ‘‘ Vienna,” I was aware all the 
time that similar inventions had been tried twenty years ago on 
Austrian is wagons, and had also seen in Germany a S8ix- 
wheeled age ee carriage, one of three built on Themarsch’s sys- 
tem, as far back as 1848, and which eee at first sight to be 
almost. an exact counterpart of a Cleminson carriage. On 
obtaining a tracing, however, of this Themarsch carriage, and 
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working out the two it was soon apparent that the same 
reason which prevented Themarsch’s, as wellasthat, most probably, 
of the Austrian wagons, from gaining ground, is that to which 
Mr. Cleminson’s success seems due, namely, that the difference 
between them is similar to that between a watch which will not 
go and one which will. 

As far as the mud supposed to have been thrown up by Mr. 
Cleminson is concerned, it seems to have succeeded in extending 


its fog even to Austria, if “ Vienna” has been prevented by it | 


from observing that, instead of radiation ‘depending, in going 
into and coming out of curves, on the lateral movement of the 
central pair of. wheels,” the front wheels follow or the hind 
wheels leave the curve, and that, therefore, radiation 


or dies away according to whether the carriage is entering or 


leaving a curve. 

If the diagram shown in “‘ Vienna’s” letter is a correct repre- 
sentation of one of the Austrian goods wagons referred to taking 
a curve, it is paney to be wondered at that they took tuem 
a as the front wheels a pear to be doing their utmost to get 
off the rails. A trip to West Brompton in the six-wh 
Cleminson i recently converted out of two four-wheeled 
carriages at the Lillie Bridge Works, with a gain of 24 tons in 
weight, and going with a 35ft. wheel base round curves of five 
chains, will convince the most sceptical that some radical differ- 
ence must exist between the systems to enable the Cleminson 
—- to take them so well. C. FarRHOLME. 

9, Victoria-chambers, S.W., Aug. 28th. 





Srr,—Mr. Midelton doesn’t believe in Mr. Cleminson’s plan 
of radiating the axles of a six-wheeled carriage. He gives a 
sound mechanical reason for this, and then adds significantly, 
“Mr. C. designed the rolling stock of the Tasmanian Main 


‘Line Railway.” Now, neither Vienna, Buda, or Pesth are 


situated on that line, and as a good Yankee tramway car is a 

very smart bit of work, I can understand your correspondent’s 

; but if he had ever ridden for twelve mortal hours over a 

very rough contractor’s railway in a tram-car at a s some- 

times reaching twenty-five miles an hour, he, like a anian, 

would feel far too sore to think of paying guaranteed interest on 
London, Aug. 28th. Ain Live Srock. 





FOREIGN LOCOMOTIVES. 


Srr,—Your valuable descriptions of locomotives at the Paris 
Exhibition, with the criticisms on the subject by many of your 
have brought to light much that differs from general 

English locomotive practice. The enclosed tracing may possibly 
be supplying you with information already well known to your- 
self, but possibly unknown to engineers generally. You will 




















load of 700 tons at over twenty miles an hour, and starting with- 
out a slip on a curve and up a gradient of 1 in 180. 

The Great Northern Railway express engines have 4°5 Ib. 
| tractive force for a single driving axle. Mr, Pearce has 
only 15°51b. more for his two additional axles. Will they pay 
for themselves or yield a debit of extra friction? If your corre- 
spondent would take a foot off the diameter of his wheels, 
| increase his tractive force by 50 per cent., give more heating 
surface and a level grate, and keep his trailing axle-boxes cool, 
| he would produce a first-rate engine for gigantic coal trains, but 
| his design would then lose the cnlyamentt it now ~~ to wit, 
| that of originality. D. H. O’NRALE FALE, 

1 


| 
| 





THE EXPLOSION ON BOARD THE HUMBOLDT. 

| uiry on the late disastrous explosion which 

| occurred in the flue of the after annular superheater on board 

| Messrs. Lamport and Holt’s screw steamer, Humboldt, which 

| concluded on Wednesday evening last in the coroner's court in 
i 1, reflects great credit on the coroner, jury, and scientific 

witnesses called upon for their evidence. 

The coroner conducted the inquiry in a manner which was 
exceedingly creditable to a gentleman who had to deal with what 
may fairly be considered a technical case, approaching the case 
perfectly without bias or any particular theory of his own to 
establish, and had evidently devoted much time and thought to 
the points to be elucidated. The jury came to the only possible 
| conclusion in the evidence before them, and the skilled witnesses 
| laid the case as clearly before the court as was possible. 
| Messrs. Crawshaw and Taplin—one the firm’s managing 
| engineer, and the other a most experienced servant of the Board 
| of ‘Trade, a gentleman who has surveyed boilers for above twenty 
years—stated that they had carefully examined the boiler and 
superheaters shortly before the explosion, and owing to their con- 
struction and design they were only able to closely examine one 
| side of the plate, and trusted in a great measure to the hammer 

test; they did not drill holes or apply the hydraulic test, as there 
| was no > ageamee undue corrosion or wear to induce them to go 
} bs the usual inspection. 
| tive to the hammer test, it cannot be too strongly laid 
| down. that the hammer test applied to one side of a flue is 
unreliable, the sound given out by the hammer being no indication 
| of the thickness of the plate until it is greatly reduced in 
thickness; and in a case such as the present, where over 
70ft. of surface was sound and the corrosion limited to a few 
inches, the chances were greatly against the weakened spot being 
struck; even had it been struck, the angle iron on one side, 
and the stand-pipe communicating between the boiler and super- 
heater being only distant from the angle iron a few inches, the 
hammer would not have con- 
veyed any sound to alarm the 
surveyor, As regards drilling 
the plates, I may remark that 
both superheaters were removed 
after the accident to the works 
of Messrs. John Jones and Sons, 
in Cotton-street, Liverpool, aud 
numerous holes drilled in the 
flues, and in no case was the 
thickness found less than 
gin., the = thickness }in. 
The flue en at jin., and 
using Fairbairn’s rule, would 
cunenee with a water pressure 
487 Ib. on the square inch. 
Therefore, had the surveyor 
drilled thirty holes in the super- 
heater, it is extremely probable 
that he would not have detected 
the weak place, as the plate had 
wasted away where there was no 
direct action of flame or other 
known cause to direct his special 
attention to the part which gave 
way, and which was presumably 
the strongest part ~'g the struc- 
ture. The owners decided to 
burst the uninjured superheater, 
and Messrs. 1S ones bs agua 
repared suitable apparatus, an 

t week pressed t | by water 
pressure until it burst at 300 Ib. 
pressure per square inch, one 
of the longitudinal horizontal 
shell seams bursting through 
the rivet holes, and extending 
several inches into the adjoining 
plate, the flue not showing any 














signs of weakness either by 
leakage or distortion. The only 
question therefore of special in- 
terest is why the Board of Trade 
allow superheaters to be made 
of such construction that they 
cannot be examined by the eye 
on doth sides of the plates, or 
where such exist why do they 
not call the attention of owners 
to the danger of using such a 
dangerously designed structure ? 
Sohusemme of your readers will 
conclude that it is only on a par 
with the general action of the 











Board. In the first place, their 
rule for the strength of boiler 





notice the cylinders are outside and the slide valves still further 
out and in the same plane as the piston, the excentrics being 

i on a reverse crank. The engines are on the St. Peters- 
burgh-Warsaw line and run high speed trains; if I remember 


well they are built by Cail. This ag d ve of interest, as an 
example differing diametrically from negli h locomotive practice. 
Tuomas Urquuart. M.I.M.E. 


motive Superintendent, 
Grazi Tsoritsin Railway, Russia. 
Borisoglebsk, Jamboff Government, 
Russia, July 23rd. 





SIX-COUPLED EXPRESS ENGINES. 

Srr,—Might I ask Mr. E. L. Pearce what object he proposes 
to gain by his six-coupled engines? He can hardly expect they 
could run 105 miles without stopping, in two hours nine minutes 
over a maximum gradient of 1 in 105 and ruling gradients of 176 
and 1 in 200. That is done every day by single wheel engines, 
18in: by 28in. cylinders, 8ft. wheels, 94°5 Ib. tractive force. Nor 
could they run the crooked Waverly route ninety-eight and one- 
quarter miles in two hours twenty minutes, eighteen miles being 
up gradients steeper than 1in 100. That is done every night by 
four-coupled bogie engines, 18in. 2. cylinders, 6ft. 8in, 
wheels. As the tenders only hold gallons of water and the 
run is done without stopping, the consumption cannot be much 
more than 24 Ib. of coal per mile. On the other hand, such —— 
appear to be scarcely necessary for heavy goods trains. Four- 
coupled engines are exclusively used for ml and mineral traffic 
on all Scotch lines (the North British excepted), and on more 
than one English line they have done the same work, and cost less 
for fuel and repairs than six-cou 
be surprised to hear of a four-cow oT 
cylinders, 6ft. lin. wheels, tractive force 117 Ib., hauling a gross 


~ ate thai 
pled engines. Mr. Pearce may | skin 
18in. by in | tne 


To ; shells and their formula of 51,520 
, is simply assumed, and it may fairly be contended that if they 
| are to lay down a factor of safety of six on assumed strengths, 
| the public will soon lose confidence in their certificates of safety. 
| The fact of accepting 51,520 as the strength of boiler-plate, 
| when it is well known that iron of good quality commences to 
| stretch at about 30,000Ib., may fairly be considered to reduce 
| their factor from 6 to something between 3 and 4, and when 
| safety of the public is now almost entirely in their hands, it 
| is necessary that direct experiments should be made to prove or 
| disprove the assumed formula above mentioned. I have neither the 


ol ag 
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time nor inclination to criticise their instruction to surveyors, but 
certainly do not approve of the reduced test which they allow 
be spplied to old boilers, or one and a-half times the working 
pressure. If a boiler is only to have a factor of safety of one 
and a-half, surely it is time it was removed. As injuring 
the workmanship, any experienced boiler-maker will advise them 
that workmanship sufficient, as they suppose, for a factor of 6, 
will not have depreciated in eight or ten years to such an extent 
| that it will not bear a water test of double the working pressure ; 
| if it has, it only proves that the boiler has not been properly kept 
up, , in that case, safety requires that it should be condemned, 
It is hardly necessary to refer to the owners of this ship, for 
it is quite certain that their ships are fitted up in the most perfect 
manner, and are maintained in the _ee perfection which it is 
possible to attain, besides the fact of their having about forty 
steamers sailing without loss or accident clearly proves that the 
owners have about them an efficient and careful staff of officials. 
As to the cause of the accident, there can be no doubt, one plate 
having only wasted unduly out of the twelve, which composed 
the flues in question, that there has been a soft place in the 
t ailed and 





fi it has wasted away very quickly after 
was pl INGENIUM 
London, August 27th. 
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Condensed from the Journal of the Commissioners of Patents, 





[* It has come to our notice that some applicants to the Patent. 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and. to 
the Patent-ofiice officials by giving the number of the page of THE 
ENGINEER at which the Specification eer is referred to, 
instead of giving the per number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 

giving the numbers there found, which only refer to pages, in place 

para to those pages and finding the numbers of the Specifi- 
cation, 
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Grants and Dates of Provisional Protection for Six Months 
1697. AnatyticaL Paterre of Os, Henri Rouaix, Paris. —20th April, 
878 


1878. 
2238. Terra-corra, Charles Edward Appleby, Kensington.—ith June, 
1878. 


2268. Sewinc Macutnes, James Fraser, Perth, N.B., and John Ower, 
Minories, London.—7th June, 1878, 

2382. Evever Burrons, &c., William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Leon Magniez, Rue Laflitte, 
Paris.—15th June, 1878. 

2447. Mavrine, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from David Gruber, Koenigshoffen, near Strassburg, 
Germany.— 19th June, 1878. 

2495. Towine Parus and Banxs of Canaxs, &c., Jane Cross, Farnworth. 
—22nd June, 1878. 

5568. Ligutive Borter Furnace Fires, Gerard Wenzeslaus von Naw- 
rocki, Leipzigerstrasse, Berlin.—A communication from Julius Siegert, 
Berlin.— 20th June, 1878. 

2686. AUTOMATICALLY VaRyine the Loap and Pressure in Gas GoverNoks 
William Cowan, Edinburgh.—th July, 1878. 

2862. ProvecTiLes, Charles Max Sombart, Magdeburg, Germany.—A com- 
munication from William Siedersleben, Germany.—18th July, 1878. 

2884. Ficrer Presses, John Bowing, Gresham House, London. —19th July 


2902. LETTER-COPYING Apparatus, Lorentz Albert Groth, Stockholm, 
Sweden. — A communication from Albert Amundson, Stockholm, 
Sweden.—20th July, 1878. 

2921. ScreeNiInG, &c., SussTances, William Spedding, Chorley.--23rd 
July, 1878. 

2954. Casks, &c., William Orchart, Poplar, and Richard Walpole, Lime- 
house.—24th July, 1878. 

2961. Lerrer and Parer Cuir, Richard Long, Vigo-street, London. —25th 
July, 1878. 

2969. Joints of Rais, Andrew Barclay, Kilmarnock, N.B. 

2976. Composrtion to be AppLiep to Vessers, Henry Arthur Clark, West 
Cowes. 

2979. ALBumiNovs Biscurts, John Taylor, Preston, near Brighton.—26th 
July, 1878. 

2988. Cesspoots, Mary Jane Cooke, Heaton Moor, near Manchester.—27ti 
July, 1878. 

2096. PortaBLe Forces, Thomas McLean, Liverpool.—A communication 
from the Munsell and Thompson Manufacturing Company, New York, 


U.S. 
3000. Printinc Presses, &c., Theodore Dupuy, Rue des Petites Hotels, 
Paris 


a Ss. 

3004. Spryninc and DovsLinc Fisres, Edmund Tweedale and Samucl 
Tweedale, Accrington. 

3006. SrrvpLes, James Clarence Stanley, New Hartford, U.S. 

3008. Pururication of Commercia, CaLoripe, &e., Farnham Maxwell 
Lyte, Scientific Club, London. 

3010. Corpyinc, &c., Destays, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Thomas Hall, Boston, U.S. 

3011. Reornores, &c., James Arnold and Jobn Arnold, West Smithfield, 
London, and James Sandy and John Henry Sandy, Bermondsey. 

3012. Rock Dr Peter Jensen, Chancery-lane, London.—A communi- 
cation from Ludwig Schrader, Essen, and Joseph Fritz, Suelz, Ger- 
many.—20th July, 1878. 

3016. LireBOATS, , William Morgan-Brown, Southampton-buildings, 
London.—A from David Greene Haskins, Boston, 
Massachusetts, U.8. 

3022. Sopa, Alfred Allhusen, Gateshead. 

3024. Transmitting Motion to Sewinc Macutyves, John Barran, jun., 


Leeds, 

3026. Permanent Way of Rartways, Samson Fox, Leeds Forge Company, 

Limited, Leeds. 

3028. Compounp for Fittine Decayep Terts, Thomas Fletcher, Warring- 
ton.—30th July, 1878. 

oop, Pema Avconotic Sprrits, Campbell Macpherson, Stenton, 

3032. Warp Lace Macuines, Henry Hill, Nottingham. 

3034. Fasrentncs for the Doors of RatLway Carriages, Arthur Aston, 
Wimbledon. 

3036. Untversat Quick Fitters, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—-A communication from Lorenz Adalbert, Enzinger, Worms, 
Germany. 

3038. Bexts or Banps for Drivinc Macuinery, Maurice Gandy, Liver- 

1. 


3040. ALARM Apparatus for Doors, &c., Herbert Ernest Newton Mason 
and Joseph Price, Birmingham.—3lst July, 1878. 
3042. Paper Maxine Macuines, George Holloway, Chartham, near 
Canterbury. 
8044. Suutries, John Clayton and Dan Clayton, Thornton-road, Brad- 
rd 


ord. 

3046. Bevtinc, &c., George Lamb Scott, Manchester, and George 
MacLellan, Glasgow. 

3050. STEERING ARRANGEMENTs of VesseLs, John Donaldson, Chiswick.— 
lst August, 1878. 

3052. BaLance Mecnanism, Charles Busbridge, Lawton. ' 

3056. Encives Workep by Gas, Hermann Robert Leichsenring, Grossen- 
hain, Saxony. 

3058. Printinc Yarns for Weavinc Carpets, Edward Crossley, Martin 
Morley, and John Thomas, Halifax. 

3060. Corrow and other Reet Stanps, WiRiam Day, Saint Thomas-street, 
Weymouth. 

3062. Frame, &c., for Exurpitine Pictures, Albert Foerste, South- 
ampton-buildings, London. 

3066. Umprecias, &c., William Hoyland, Eckland Bridge Works, near 
Penistone.—2nd August, 1878. 

3068. SeLr-recuLATING Gas Buryers, Carl Kesseler, Mohrenstrasse, 
Bevlin.—A communication from Albert Behl, Quedlingberg, Prussia. 

3070. Bou.er Furnaces, Edward Bennis, Bolton. 

3072. Recerracues for the Carriace of O11, &c., William Taylor, Liver- 

l.--A commnnication from Pietro Chiesa, Buenos Ayres. 

3076. MILKING ANIMALS, Thomas Bowic, Bedford. 

3078. HypravuLic Enoixes, Henry Simon, St. Peter's-square, Manchester 
—A communication from Philipp Mayer, Vienna. 

$080. ELecrric TeLecrapus, James Wallace Brown, Leadenhall-street 
London, 

3082. Warcues, &c., Hermann Francis Jung, Charles-street, Clerken- 
well, London. 

3084. Preparation of CoLourinc Martrer, Herbert Alston Whitaker 
Bradford. 

3088. Propettine the Human Bopy in Waren, Joshua Nickerson Rowe 
Water-street, Liverpool. 

8090. Sewrysc Macnines, Marshall Henry Pearson, Leeds.—3rd August, 
1878 

3093. Hats, &c., Arthur Powell Townend, Lime-street, London,—A com- 
munication from John Edward Tuson, Allahabad, Bengal. 

$094. Locks and Latcnes, James Aram Lea, Shrewsbury. 

3095. Burrons, Frank Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from the Schdnebecker Knorf Fabrik Adolph Philipp and 
Co., Schénebeck-on-the-Elbe, Germany.—5th August, 1878. 

3096. Propuctne Stereotype Piates, Robert Lanham, Abchurch-lane, 
London. 

3097. Sermno of BLack Diamonps, &c., Henry Conradi, Lower James- 
street, Golden-square, London. — A communication from Ludovic 
Taverdon, Paris. > 

8099, Bours and Wasneks, Charles Gauthier, Paris. 

3100. Dress Burrons, Alexander Eleonore Roulin, Paris. 

3102. ConvertinG Gratn into Human Foon, Carl Kesseler, Berlin. —A 
communication from Adolph Schlieper, Veytaux, Switzerland. 

2104. Lirms for Hore.s, &c., Laurence Hill, Glasgow. 

$105, Braceiets, Pierre Auguste Baron, Paris. 

$106. PLarrinc Macuines, Edgar Edmonds, Fleet-street, London.—-A ¢om- 
munication from Richard Mott Wanzer, Hamilton, Canada. 

3107. VeLocrrepEs, &e., Leander Wolcott Boynton, Southampton-build- 
ings, London. 

3108. Steerinc Suips, Michael Waston, Newcastle-wpon-Tyne.—6th 
August, 1878. 

3112. Grass Borries, Samuel Canning, Great Winchester-street-building 
London. 

3114. Wasu-our VALVELEss WATERCLOsETS, John Dodd, Liverpool. 

8116. Sreep. Governors, Benjamin Joseph Mills Southampton- 
buildings, London.—A communication from Alphonse t, Lyons 
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3117. Lirepoats, William Flux, Hale, near Farnham, 

8118, Expanpina Canopies, Sarah Jane Blick, Worcester. 

8119. ExpLostve Compounps, Elisée Cotte, Paris.—A communication 
from Amedée Lanfrey, Chartres. 

$120, RENDEKING Fat, ‘abien Jourdes, Paris. 

$121. PeeLina VEGETABLES, a Herbert John Haddan, Strand, London. 
—A communication from M os0s Zagury, Lisbon. 

3128. Breecu-Loapine Fire-arms, Lionel Gye, St. James's-street, 

Lon 


on. 

3124. Corsets or Strays, William Robert Lake, Vien yee apa 
London.—A communication from Samuel Weldon Geery and George 
Arthur Seaver, Newark, U.S. 

3125. ConceNTRATION of Surpnuric Acip, William Robert Lake, South- 
ampton-buildings, London.—A communication from Alarik Liedbeck, 
Stockholm, Sweden.—7th Ay , 1878. 

3126. TricycLe, Matthew Dow y; Old Radford, and Thomas Humber, 
Queen’s-road, Ni 

3127. STEAM GENERATORS, William Ephraim Death and Alfred Henry 
Death, Leicester. 

$128. Sunt Stops, James Muirhead, Glasgow. 

3130. a of Parer or PARCHMENT, Napoleon Joseph Heckmann, 


8131. 4. pol Josiah Turner and Stephen Martin, Coventry, and 
James Adams, jun., Newcastle-on-Tyne. 
3132. Watcnes, F k Walter Hayward, Norwich. 
3188. Ou Lamps, Edouard De Meuter, Brussels. 
$134, DynamicaL Propuction of Execrricity, Carl Heinrich Siemens, 
Queen Anne’s-gate, Westminster, London.—A communication from 
Hrs Werner Tiemens and Friedrich Hefner von Alteneck, Berlin, 
erman. 
$185. Roastina Corrre, &c., Thomas Neal, Eagle Wharf-road, London. 
8136. Sawino Woop, &c., William Palmer, Bath. 
3187. Pontoons, John Kirkpatrick, Roger Kirkpatrick, John Bradley, 
and Levi Kirkpatrick, Little Lever, near Bolton. 
3138, Wasuine Macuines, John Lancaster, Burnley. 
a  eanpiped Alexander Charles MacLeod, Yockleton Hall, Shrop- 
& 
3140. Errectina the Hermetic Ciosinc of Jars, &c., Thomas George 
Fonnereau Dolby, Dulwich. 
8142. ArtiriciaL LeaTHER, Henry Royall Minns, Southampt . 
London, 
$143. Protectors for Carnvine Forks, Robert Bagshaw Plum, Worcester. 
$145. Treativc Hor Sravks, John William Tasker, Halifax.—A commu- 
— from Isaac David Noerdlinger, Stuttgart, Germany. — 8th 
ugust, 1878, 
3146, Reoisrertnc the Payment of Moneys, &c., Alfred Steer, Park-road, 
Peckham, and Joseph Hands, Culford-road, Kingsland, London. 
3147. Ficrerinc Apparatus, Andrew Bell, Manchester. 
3148, Rives, &c., John Vernon Hope, Crosby. 
$149. LockinG Gear, Maurice Frederick FitzGerald, Westminster- 
chambers, Victoria-street, Westminster, London. 
8151. Treatment of Date Fruit and Sreps, Thomas Frederick Henley, 
St. George’s-square, Pimlico, London. 
$153. Gas Reoutators, William Thomas Sugg, Vincent-street, West- 
miaster, London. 
pe a Doors, Charles Henry Parkin, New North-road, Hoxton, 
ndon 
$155. HyprocarBon Lamps, aye hs Pitcairn Wright, Birmingham. 
$156. Sprunos for Bicyoves, &c., Arthur John orrall, Sheffield. 
as ee for Corns, &c., Matthew Wilson, Leadenhall-street, 
vondon, 
3158. CLaret Juos, &c., Albert Kelley, Birmingham. 
3159. Copyine Writixas and Drawines, Thomas Hargreaves Taylor, 
Manchester.—9th August, 1878. 


huilai 





Inventions Puotected foe Six Months on the Deposit of 
mplete Specifications. 
$235. PvuLLeys or nee William Robert Lake, Sc tt 
London.—A communicatien from the Pokdodes Tool Company, 
Providence, U.8,—15th August, 1878. 
8237. Zinc Oxipe, Edward Andrew Parnell, Swansea.—l6th August, 1878. 


heilad 








Patents on which the Stamp Duty of £50 has been Paid. 


2923. Firmno, &c., Gussets, Henry Alfred Oldershaw, Southampton- 
buildings, London.—19th August, 1875. 

2031. Firertaces, Edward Tomlinson, Old-street, St. Luke’s, London.— 
20th Au, » 1875. 

3002. SropPrna Morioxs, John Bullough and Joseph Smalley, Accrington. 

—26th Auguat, 1875. 

3070. Liguip Meters, William Robert Lake, Southampt 
London.—1st September, 1875. 

8275, WHEELS, William Robert Lake, Southampt , London.— 
18th September, 1875. 

2065. Maxine, &c., Types, Charles Samuel Westcott, Elizabeth, U.8.— 
24th August, 1875. 

2982, BeLt wenn, Isaac Blue Harris, Fountainbridge, Edinburgh.— 
25th August, 1875. 

3067. GymMNasTic, &e., PerrorMances, Walter Pfeffer Dando, Shepherdess- 
walk, London,—lst September, 1875. 

3220. Prevarinc Corrox, Alexander Melville Clark, Chancery-lane, 
London. —15th September, 1875. 

3240. CYLINDER PRINTING MAcuINEs, Alexander Melville Clark, Chancery- 
lane, London,—1l6th September, 1875. 

3366. Gymnastic Exercises, George Oliver, City-road, London. —24th 
September, 1875. 

2061. TreaTine Cupreovus So.utions, Henry Chadwick and William 
Jardine, Irvine, N.B.—23rd August, 1875. 

2981, Fasrics, John Whiteley, Nottingham.—25th August, 1875. 

3011. Sarery Caces, Benjamin Joseph Mills, Southampton- 
builings, London. 97th August, 1875, 

3064. Printinc, &c., Charles Henry Sieber, Flutern, Switzerland.—lst 
September, 1875. 

| MALLEABLE Cast Inox, John Tenwick, Grantham.—3rd September, 

75. 

2054. Setr-actine Catcues or Fasteners, Edward Smith, Manchester.— 
23rd August, 1875. 

3006, MovLpIna FArRa soon, or CyLinpers, John M‘Nish, Glasgow.— 
27th August, 1875. 

2077. Sream Enornes, Thomas Moy, Farringdon-street, London.—25th 
August, 1875. 


hnilai 





hnilat 








Patents on which the Stamp Duty of £100 has been Paid. 

2243. TREATMENT of Sewace, Henry Young Darracott Scott, Ealing.— 

26th August, 1871. 

2267. Screw Propetters, Hermann Hirsch, Northumberland - street, 
London.—28th August, 1871. 

2265. Bossixs, Henry Southwell, Rochdale.—29th August, 1871. 

2218, Heativa, &c., Freep WATER, John Henry Johnson, Lincoln’s-inn 
fields, London. —33rd August, 1871. 

2263. Startine, &c., Enctnes, Andrew Betts Brown, Cannon-street, Lon- 
don.——28th August, 1871. 





Notices of Intention to Proceed with Patents. 

1482. Dressine Stone, John Smith, Rochdale.—13th April, 1878. 

1501. Acruatine the VaLves of Steam Hammers, Char! ies Davy, Sheffield. 
—1ith Apru, 1878. . 

1615. Mixine Doven, William Mo: -Brown, South ton-buildi 
London.—-A communication from John Stanyan 

1520. Looms for Weavine, David Sowden and “Sapien Butterfield, Brad- 
ford.—16th April, 1878. 

1528. SIGNALLING on Raitways, &c., Henry Conradi, a James-street, 
London.—A communication from "Adolph Habersto! 

1531. GeneRaTING GasEous VAPouRs, Senne Henry Corniah, Somerville- 
road, Peckham, London. 

1533, Compounp Stream Enaines, George Waller and Frederick Colyer, 
Holland-street, Southwark, London, 

1534, Woopen Grips for Gas Puririers, Henry Cockey and Francis 
Christopher Cockey, Frome Selwood. 

1545. Ratmway SIGNAL APPARATUS, George are Elland. 

1547. Pexnoipers, William Devitt and John Par' n, 

1551. Compounp Cookine Apparatus, Thomas John Constantine, Fleet- 
street, London. 

1558. Clock Movement, Edward Thomas Hughes, Chancery-lane, London. 
he communication from Theodore Freelinghvysen Breese.—17th April, 

1560. Hot-ark Furnace, Henry Conuradi, Lower James-street, London.— 
A communication from Gustav Raven. 

1570. Pruxtina Macuines, Emile Vauthier, Paris, 

1571. OnNAMENTING WovEN Faprics, James Ridings, Henry McLeod, and 
William Sharp Mackie, Manchester. 

1578, Dryine, &c., Graty, William Edward Gedge, Wellington-street, 
Strand, don.—A communication from se ae Ae 

1579. Roap Carrtiaces, Antoine Ripert, Marseille, Fran 

= were Wrencues, John Edward Rogers, Smethwick, —18th April, 


1580. ad Cocks, Edwin Powley Alexander, Southampt dings, 
ion. —A. = tion from William Denham Seal and George 
arvi 





healt 





Washington ey. 
ees of ANGULAR MEASUREMENT, John Whitelaw, Bdin- 


1597. ANaLyvicaL PaLerte of O11s, Henri Rouaix, Paris. 

1598. Reapinc and Mowrxe Macuryes, Alexander es ITI, Leigh. 

1600, Harmontums, &c., Samuel Howard, Manches' 

1607,. Feepinc Foe. into FuRNAcEs, &c., Francis Hutchinson, Grimston, 
near York.—20th April, 1878. 

1619. age Unsurnt Bricks, &c., James Kent and Benjamin Kent, 


1626. Vii iciioul Compounn, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from John con, A ia 

1633. Scorine at Britiarps, &c., William Harrison Tetley and Samuel 
Clayton, Bradford.—23rd April, 1878. 

1638. Burrons, Alexander MacMillan, London, 

1651. Frames for Exastic Wine Wes Marrrresses, John Barnouin Row- 
cliffe, Glossop.—24th April, 1878. 

1667. Preparino, &c., WiLLow Twios, Frederich Herman Felix Engel, 
Hamburgh, Germany. hr communication from Adolph Moritz. 

1670. Battwate Swircnes, Alfred Vincent Newton, Chancery-lane, 
» London.—A communication from Dwight Tracy. —25th April, 7838. 

1695. Marytarninc the Buoyancy of Sxips, John Young Buchanan, Edin- 
burgh,—27th April, 1878. 

1722. oan Grain, &c., James Higginbottom and Edward Hutchin- 
son, Liverpool. 30th April, 1878. 

1750. APPLYING METALLIC, &c,, Dust to SiLK THreaD, &c., Herbert John 
Haddan, Strand, London. —A communication from Jacques Nathan- 


sohn. 
Bh me eg babar prone me, &c., William Clark, 
mdon.—A communication from Eugene Jacques 

Jérome a de MBaillehache, —lst May, 1878. ns — 

1765. VerticaL Tusutar Locomotive Borers, Felix de Valsuzenay, 

oncles, ce.— 2nd. May, 1878. 

1790. CuLtivatine Lanp, Thomas Perkins, Hitchin, and Thomas Burall, 
Peterborough.— 3rd May, 1878. 

1799. Wueers for VeuicLes, Frederick Hazeldine, Lant-street, South- 
wark, London,—4th May, 1878. 

1838. SUBMARINE Boats, eorge William Garrett, Manchester.—8th May, 


1878. 

1862. Steam Mortive-power Enotnes, Adolphe Francois Caron and 
Edouard Julien, Paris. 

1865. Preparine, &c., ARTIFICIAL ASPHALTOS, André Michel Adrien Gobin, 
Lyons, ce. 9th May, 1878. 

1998. Moror paseand William Robert Lake, Southampton-buildings, 
London.—A communication from Charles Philippe Jules de Pezerat and 
Theodore Louis Joseph Guilleminot.—18th May, 1878. 

2385, ELecrric TeLecrapus, Edward Alfred Cowper, Great George-street, 
Westminster, London.—l5th June, 1878. 

2486. Soar, Henry Bernhardt Gross, Liverpool. 

2495. TowinG Parus, Jane Cross, Farnworth, near Bolton.—22nd June, 
1878. 

0 DrawinG Orr Liquips, Robert Meldrum, Edinburgh.—2nd July, 

1878. 


2686. AUTOMATICALLY VaRyING the Loap and Pressurein Gas GovERNORS, 
William Cowan, Edinburgh, 

2698. Steam Roap Ro.iers, Thomas Aveling, Rochester.—5th July, 1878. 

2718. BaRK Mii, Edward Vavasour Brown, Exeter.—6th July, 1878. 

2755, DOUBLE-ACTION Pumps, Charles Frederick Amos and Henry Wilson 
Ringrose Smith, Kingston-upon-Hull,—9th July, 1878. 

2771. Stoppers for Borries, Walter Peter Cherry and Charles Edwin 
Cherry, Hull.—10th July, 1878. 

2873. CompressinG Arr, &c., Thomas Sturgeon, Horsforth, near Leeds,— 
18th July, 1878. 

bias Fitter Presses, John Bowing, Gresham House, London.—19th 

uly, 1878. 

2010. Copyinc, &c. Desians, John Henry Johnson, Lincoln’s-inn-fields, 
London.— A communication from Thomas Hall.—29th Jnly, 1878. 

3017. Revotvine Cannons, Will Morgan - Brown, Southampton- 
pee, London.—A communication from Benjamin Berkley Hotch- 


8022. Sopa, Alfred Allhusen, Gateshead.—30th July, 1878. 

3032. WaRP LACE Macutyes, Henry Hill, Nottingham. 

3038. Betrs, Maurice Gandy, ae ny aoe! July, 1878. 

3046.4 Beitino, &c., tt, Manchester, and George McLellan, 
Glasgow. —1st August, 1878. 

3066. Umpretias, &c., William Hoyland, Eckland Bridge Works, near 
Penistone.—2nd August, 1 1878. 

3073. Dyxine, &c., ANILINE ease, Thomas Holliday, Huddersfield.—A 
communication from William Jules ee me Grawitz. 

8076. Mitkina Antm™mALs, Thomas Bo ro hw es —Srd August, 1878. 

3124. Corsets or Stays, William Robert La Sou 


4871. Guipinc ann Hoipinc THE Corps ror RaAisinc VENETIAN AND 
OTHER BuInps, W. Shirley.—Dated 22nd December, 1877. 6d. 
This consists in the com! a wedge-shaped box or case, in 
which works a loose roller, of a guide pulley or pulleys mounted upon the 
box. 


. 


4889. Apparatus ror Currinc Screw-THREADS ON Botts anv Nots, 
T. G. Blliott.—Dated 2Ath December, 1877... 6d. 

The chuck of the screw-cutting lathe is fitted with tools for threading 
screw bolts, and on the stem of the radial cutters is formed rack teeth, 
into which take sector racks constituting the ends of rock levers, which 
give the feed motion to the cutters. The tails of these rock levers are 

tted with bowles, which lie in countersunk inclined grooves formed in 
a cone, which is free to slide upon the hollow spindle of the chuck. By 
the forward end-way motion of this cone the cutters are advanced to their 
work, and the amount of motion which they can receive is limited by the 
proportions of the cone. 

4016. Apparatus ror Recorpine tue Receipt or Fares, H. 8. Jones.— 
Dated 28th December, 1877. 6d. 

This comprises a sreriog, cylinder or cylinders, whose revolution is 
obtained from one of the axles of the vehicle. The cylinder or cylinders 
are covered with paper or covered with white solution for receiving the 

of a penc marker. Below each seat is 
when the seat is occupied the seat d ds and the spring. 
The seats are provided with apparatus so i 
they will give movement to pencils, which, being in contact with the 
ihe linders, will ee aline of greater or less length, according to the 
distances travelled by the passenger. 
4922. Apparatus ror Drawine Hemp, Frax, &c., A. 8. McPherson.— 
Dated 28th December, 1877. 6d. 

This consists in the use of smooth toothed gearing or interloc 
which present an undulating holding surface to the fibres, and hol 
firmly, while, by the rotation of the rolls, the drawing "of the rr tinng is 
effected ; to obtain this action a large toothed roll is driven, and above or 
around ‘this roll, two, three, or more smaller rolls are set, having 

similar rounded teeth’ or flutings, which will work smoothly into the 
teeth of the larger roll; these small rolls are weighted and driven by 
friction of contact with the larger roll. 


Aaes, Execrric TELEPHONY, C. W. Harrison.—Dated 29th December, 1877. 





A entitles, may be. carried on at a distance through a conerting 
wire by speaking direct upon the electrodes of a thermo battery, 
thus producing from the warmth of the breath a thermo-electric beat 
corresponding with the air wave produced by the voice. A galvanic or 
voltaic battery is used for the production of electricity, the electrodes 
being separated by a moistened substance, and the wave or beat is pro- 
duced as in the former case. A flat spiral coil of wire is attached at each 
end of the line wire, and the words are spoken upon the coil at one end, 
and are reproduced at the other end. 
4944. Sasu Fasteners, D. Barnett and W. G. E. Henley.—Dated 31st 
December, 1877. 6d. 

The lever handle is jointed near the middle, one half being pivotted to 
a plate attached to one sash, and the other engaging with a semicircular 
tongue formed on a plate upon the other sash. 

9. MecuanicaL Matt Kins, J. A. R. Hildebrandt.—Dated 1st January, 
1878.—(4 communication.) 6d. 

The stove occupies the lower portion of a tower and the products of 
combustion pass to the u; ep part thereof, where a number of trays bear- 
ing the malt are arranged one above the other. The fresh malt is placed, 
firstly, upon the top tray, which, after a sufficient time is revolved by 
a lever, and causes the malt to pass on to the second, and so on through the 
series, the top tray being constantly refilled after each descent of the 

malt. 


33. MacHINERY For SawiyG Sees, A. V. Newton.—Dated 2nd January 
1878.—(A communication.) 8d 
A saw-gate carries a principal and an auxiliary saw, projecting later- 
ally over and under the ge which feeds the saw to the stone, and 
towards the front or end of the machine, towards which 
of the principal saw is presented to adapt the machine 
to the cross cutting and squaring of the blocks in cases where the por- 
tions to be cut off, or that may be mo inside of the plane of the blades, 
are longer than the rectangular distance from said plane to the thrust 
piece of the saw-gate or sash, or other obstruction. 
35. APPARATUS FOR FLUSHING WaTER-CLOSETS, F. C. Bean and B. Harries. 
—Duted 2nd January, 1878. 6d. 
A weighted lever actuated by a pull is fixed to a cistern consisting of 





London.—A communication from cane Weldon Geery and George 
Arthur Seaver.—7th August, 1878. 

$127. Srsam Generators, William Ephraim Death and Alfred Henry 
Death, Leicester. 

$129. RecuLatine the Speep of Marne Enotes, William Edward Gedge, 
fe aa street, Strand, Londcon.—A communication from James A. 

3134. DynamicaL Propucrion and APPLICATION of ELECTRICITY, Carl 
Heinrich Siemens, Queen Anne’s-gate, Westmi 


three bers, into the first of which the water fiows direct from the 
supply and is by a -cock. Between the first and second 
chamber is a valve open when the lever is at rest, and between the second 


and third chamber is a similar valve. In the bottom of the third cham- 
ber is a valve always open at the same time as the valve in the first 
chamber, and also in the third chamber is a division, which rises midway 
between the bottom and the top of the same, so as to retain a portion of 
the contents of the chamber for the after flush. 





—A 
tion from Ernst Werner Siemens and Friedrick Hefner von Alteneck. 
$135. Roastine Correr, &c., Thomas Neal, Eagle Wharf-road, London.— 
8th August, 1878. 
$189. Packinc or Bext-Lactnc, Willlam Robert Lake, Southampton- 
buildings, London.~A communication from Marshall Jewell.—12th 
August, 1878, 
$235. PuLieys or Sueaves and Puttey Buiocks. William Robert Lake, 
Southampton-buildings, London.- A communication from the Provi- 
dence Tool Company.—15th August, 1878. 
3237. Zinc Oxipe, Edward Andrew Parnell, Swansea.—16th August, 
1878. 





an interest in o) <ppemecey one of such applications 
e 


Phd omy leave done in writing o: objections to such application 
phon the office of the Commissioners of Patents within Seashraien team after 





List of Specifications published during the week ending 
24th August, 1878. 


4062, 8d.; 4708, 6d.; 4802, Sd.; 4903, 1s. 2d.; 4918, 6d.; 80, 6d.; 54, 6d.; 
71, 6d.; 73, 4d.; 86, 6d.; 94, 8d.; 99, 6d.; 141, 6d.; 153, 6d.; 155, 8d.; soo edi 
190, 8d.; 207, 2d; a0, 3d.; 211, 2d.; 214, 24.; 229° 2d.: ;' 939” 6d.; 285, 
6d.; 238, 6d.; 246, 6d.; 253, 2d’; 3 ~; 288, 2d. 283, 6d.; 
284, oa: 288, re 290, 2d.; 204, 2d.; 295, 2d.; 297, 6d.: 298, 2d.;’ 302, 2d.; 
306, 2d.; 307, 2d.; 309,’ 4d.; $11, 24.; 319, 2d.; "924, "2d.3 326, 2d.; 380, 2d.; 
384, 2d.: 837, 2d.; 839, 2d.; 341, Qd-; 344, 2d’; 348, Bd.; 349, 2d.; 950, 2d; 
357, 2d.; 361, 2d.; 887, 4d.;'398, 2d.; 505, bd.; 421, Ad.; 539, 6d. 





*,* Specifications will be forwarded by pos from the Patent-office on 
receipt of the amount of Peo ae exceeding 1s. must be 
remitted by ae ce er, ro at oa hen Post-office, 5, 2 High 
Holborn, to Mr. H. Reader Lack her Majesty’s Patent-office, Sou’ 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
” Her Majesty’s Commissioners of Patents. 





4683. Apparatus ror Heatine Arr in Furnaces, 4. Browne.—Dated 
10th December, 1877.—(A communication.) 6d. 
This consists in adapting to puddle and other furnaces an apparatus 
for heating the air by = a it through narrow passages, in contact 
with extensive surfaces heat by the radiant heat of the furnace sole. 


4604. Apparatus ror Savino Lire at Sra, R. H. Battersby.—Dated 10th 
6d. 


December, 1877. 

This of an eign) in the form of a horse, inflated 
with air or gas, to “which is pers ed paddles or a screw, and operated by 
suitable mechanism 
4781. AppaRATUS For INDICATING AND RECORDING Poona Serep or Re: 

VOLVING oR Movine Boptgs, J. J. Royle.—Dated 1 , 1877. 


A differential motion is ¢ bass naira the first member of which is con- 
nected to and driven by the body whose speed is required to be indicated ; 
the third member is connected to and controlled by a body having a 
uniform or known motion, such as a pendulum balance wheel or fly, and 
the intermediate member, which receives the difference between the two 
before-mentioned m: the’ speed in revolutions per 
minute or miles per 1 hour, according to the unit of time sel 

4841. Borine on Driiiine in Stone, J. K. Gulland.—Dated 20¢h Decem- 

ber, 1877. 1s, 2d. 

Diamonds are individually set in plugs or holders generally formed of 
steel. These plugs or holders are formed to fit into corresponding P apes 
formed for them in the directions desired in the operating ends of the 
“crowns” or “boring bits.” The cross-head which h carries the drill bar 
is formed to swing upon one part of it. The ‘‘crown” or “bit” 
ing the diamond or other cutter is formed as, or part of, a turbine 
wheel, and is set in motion by the force of water sent down hollow or 











tub bular rods, and this water we pane Bagpredar 
wan the hollow or tubulous. rods conveying the water remaining 
at 





36. ARTIFICIAL ene W. R. Lake.—Dated 2nd January, 1878.—(A 


The united pi ote oil, linseed oil, and coal tar, of which “ kerite” 
is bined with a proper quantity of wax. 

40. sein 7 Cuttery, &&., C. H. Halcolib. —Dated 3rd 
January, 1878. 

The blade or tool : “forged separately, and the collar is forged or cast 
with an aperture in the centre of a shape corresponding to that of the 
tang to h it is to be Page age but of slightly less dimensions. When 
the tool is ground ready for use, the collar is heated and thereby 
pera and being Fees in position against a shoulder on the tang, it 
8 in cooling and becomes firmly united thereto. 

41. Sarery Valves ror Steam Borers, W. Eaves. —Dated 3rd January, 
1878. 

A brass ball rests on a steel seating, and is contained within a cap 
formed with ope at the SOP Set and having a flange at the bottom, upon 
which weights are p) ball is made sufficiently large in diameter 
to admit of its being ade a qr of times on its seating, so as to 
present each time it is moved a fresh face to the seating, no one face 
intersecting another. 

42. Exerrtinc anp TRANSMITTING PowER AND Motion, W. Morgan-Brown 
—Dated 3rd fe nec tin 1878.—(A mE erp ) 6d. 

Four conical chambers containing li are connected at their larger 
ends with a casing containing a sliding Tock ft fitted with double excentrics 
upon a shaft, to which motion is imparted by any suitable power. The 
Seallet ends of the chambers are extended and form cylinders, in which 
are arranged pistons, to the outer ends of the rods of which are attached 
crossh , conn to each other by rods or bars, so as to imparta 
mutually reciprocating motion to the pistons. The excentrics on the 

central shaft actuate plungers or pistons arranged wi the larger ends 
of the chambers which are cylindrical. 
43. Roors ror ProrecTinc BRIcKs ON = rm G. Featherby.—Dated 
8rd January, 1878.—(Not proceeded with. 

The two-sides of the roof are hi at tae and are connected by 

cords, 50 that either side or both sides together may be raised or lowered 
to the position of the sun and the divection of the wind. 
44. Game or Puzzie, A. Ledger.—Dated 3rd January, 1878.—{ Not pro- 
ceeded with.) 2d. 

A number of wood blocks are arranged side by side in a box, and have 
a magnetised bar of steel arranged at different angles therein, and 
covered by a sheet of pasteboard beari ¢ letter. Mounted on pivots in 
is cylindrical box is a oe divided inte adial spaces corresponding with 

bearing similar letters as those on che blocks. A magnetic needle 
beneath the disc causes the disc to as ame the same inclination as the 
block over which it may be placed, an 1 thereby present the same letter 
as the block bears. 
48. Recerrac.es ror Cicar Asi, B. H. d’ Avigdor.— Dated 3rd January, 

ag —(Not proceeded with, ) 2d. 

is dof a back, two triangular-shaped cheeks, 

and nd oer piece hinged to the lower part of the back, and fits against 
the incline of the front edge of the cheeks. A catch secures the upper 
part of the front piece to one of the cheeks. Within the receptacle is an 
inclined plate extending from the upper part of the back partly across 
the receptacle, in order to prevent the ash being blown about, and above 
the receptacle is a bar extending from one cheek to the other. To 
remove the ash from a cigar it is rubbed against the bar and drops into 
the receptacle, and when required to empty the same the flap is released 
from the catch and falls down, the ash f: out at the same time. 
49. Darnine Macuines, R. Hill.—Dated 3rd January, 1878.—(Not pro-~ 

ceeded with.) 2d. 

This relates to improvements on patent No, 1893, dated 15th May, 1877, 
and consists of a needle with an eye near the point and a groove on one 
side extending from the eye to the point, and a groove on the other side 
forming a continuation of the former, and extending from the eye a short 
distance along the shank. These grooves enable the needle to slide along 
the thread, and the threads to slide along the needle without disturbin 
the work. The thread carrier and the parts by which it was actuated an 
guided are replaced by a thread looper. The grooved sector is formed 
with grooves at an Ps of 45 deg. to M the dnedintecuntien line, at a@ cap 
formed with corresponding grooves is forced’ down upon the work 


50. UMBRELLAS AND PARASOLS, H. A. Davis. —Dated 3rd January, 1878. — 
proceeded with.) 2d. 


Not 
Bets rib holder is formed in two ? mapa placed one above the other, and 
forming a disc with a hole in the centre for the passage of the stick. 
Holes are formed at regular intervals upon the face of each part of the 
holder, and when brought together form a spherical opening, into 
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oe sis on oe ak, les es eet 


the upper placed over 
51. Baas, W. L. ——a Srd January, 1878.—{A communication.)— 


ang Solin ds Se cote on either side 

man, sn 0 ae? secured within the mouth, the line of junc- 

the ends of the slits. When the bag is filled th the funnel 

is turned in and the four corners of the slits brought together and attached 
by suitable fastenings. 

52. Trusses, V. W. Jones.—Dated 4th January, 1878.4 communication.) 


This consists Sp ome with a solid yey oes o- 
ness relati to its w! eck a the be e y TO oe 
belt and bya sta passing from Cs k of belt between the 

Tone: os uch a shape and the t so attached to 
be wale» that by the - the strap the lod is pressed inwards 
and upwards against the 
53. MANUFACTURE oF enon, D. Hitchen.—Dated 4th January, 1878. 6d. 

oe in ing for the old heavy two fold or double 
light one fold or single worsted w for the face of the 

> an ken heavy two-fold or single worsted or cotton weft for the 
bB. 3 TRANSMITTING Corn By Post, G. Clulow.—Dated 4th January, 1878. 6d. 

Holes are punched in cardboard or other suitable stiff material to 
receive the coins, and a piece of paper or other material is fastened over 
one face ; then by means of an eyelet a cover is attached to one end of the 
coin holder. 

56. Fivw Compressor, IW. Tweeddale.—Dated 4th January, 1878.—(Not 
proceeded with.) 2d. 

This consists in the employment of helical screws or spiral blades 

so as to draw and force the fluid by virtue of their rotation upon 
a central axis. 
58. Evecrric TeLepnones, G. Stephenson.—Dated 4th Januery, 1878.— 
(Not proceeded with.) 2. 

In telephones where a horseshoe magnet is used in conjunction with a 
vibrating disc, such disc is placed between the two pc.es of the magnet. 
Between one pole and the corresponding surface of the disc is a piece of 
soft iron ee. by the coil, and at the opposite side is another piece 
of soft iron pa he hed tats, Hiko'g Reing & the nek: of the mouth. 

The ani two pieces of are justable, so 
The aise ome brought into equilibrium. 
50. Rowuisc Mitts ror tHE Manvuracture or Iron anp Sree, J. B. 
Bradshew.—Dated 4th January, 1878. 8d. 





Three sets of rolls coupled er are in one line, two sets 
of which are bol rolls and the other placed in the centre are strand 
rolls or roughing . All the rolls have grooves turned in them, suit- 


able for a variety of sizes and ner of work ; but the s' 

the of the ordinary” strand rolls, for 
which other rolls are provided, but they are used to commence 
=, by one passage — between them of the billetts produced by 





61. Ascnors, W. R. Colbourne Eooiie W. Somers.—Dated 4th January, 1878. 
6d. 


The fi forgings are compressed or stam t her in moulds by means 
of a tilt, steam hammer, stamp, or aye tes pressure, and make the 
much der than a smith and his striker can weld them. 

62. Srencit PaTrerns FoR ORNAMENTING Grass, &c., H. EB. Newton.— 
Dated 4th January, 1878.—(Not proceeded with.}—{A comniunication.) 
a; 

protecting surfaces required in the of ornamenting glass by 

a aa Milast are made of wood, india-rubber or gutta-percha, 

or equivalent tough material, which will resist the action of the sand 

blast. 


63. Sun ans Ss Macartney.—Dated 4th January, 1878.—(Not proceeded 
with. 

To the — an clock dial, with hour, minute, 
and seconds hand, ca) of being worked by spur gearing, operated 
turning a mill head _—>. Standing up from the clock face ¢ 

the tubes carrying the ds is a style, moved by the casing, and pro- 
vided with a cross pin to receive the notched standard of a tube hinged 
thereto. This tube is closed at both ends, but i open fora short distance 
en Laat ntti are slit at the other 





hams is inserted in the tube near the top and in it 
tm the djustmen oat wy single to the plane of the dial, pacunaagaals 
a to consequen 
Faced le carrying the tu’ The compass card and dial are 


so that als abode adeees an with the hours VI. and 
XI. 
61. Wree. een, 8. Chapman.—Dated 4th January, 1878.—(Com- 


ete. 
leas enbat the pole is pivotted between the front ends of two side 
bars. The main shaft is hung in journal-boxes attached to the frame, and 
is fitted at eitherend with an arm, one the land wheel on one 
side and the other carries a second arm, to which the furrow wheel is 
pivotted. One arm extends upwards and forms a lever, by means of 
which the frame and ploughs are raised or lowered relatively to the two 
wheels. 


65. _— Provens, L. Chapman.—Dated 4th January, 1878.—(Complete.) 


The Ths ploweh is age of three adjustments, one with the plough raised 
os transportation, another with the plough running 
Schew ene vel ; the wheels for taking 


the first furrow, and the third 
with the furrow and plough both running below the level of the land 

wheel for regular ploughing. For this 
cranks onde pme a partial rotation on the main axle, the adjustment being 
O by levers. When tu’ the machine round at the end of a 
eer the Bers is raised and lowered again by fastening the beam to a 
sleeve loose on the main axle, and attached to the sleeve is a lever 
whereby the sleeve is partially revolved. The foot-board is fastened to 
the main axle by means of fiat metallic arms attached to the latter, and 
along the sides of the foot-board, to which they are attached by 

Its. 
66. Carrisces, A. M. Clark. at 4th January, 1878.—(A communica- 
tion. {Not proceeded with.) 

t— ~ nP hard caoutchouc, in lieu . 


carriage 
cement is used ee ee al ween tata © 
base of gutta-percha is used in place of the ordinary paints and varnishes. 
. PROTECTING AND ORNAMENTING THE Borpers or Fasnrics, J. Lindley. 
” _ Dated 4th January, 1878. 6d. 
Two or more wu , each controlled and laid beneath the 
in 


i grooves therein being timed, so 
that each upper thread is laid successively upon the fabric and sewn 
thereto by distinct stitches. In order to uce a crochet pattern upon 
the border a set of crochet needles docnd actuated ty the 
SS es oe nae meee eed 
of fi beneath table, and which by means of loops 
chat Setronitiee across and around the crochet needles, 
which draw them up and produce the © the desired 
68. Stays, E. J. Gammon.—Dated 4th January, 1878. {Not proceeded with.) 


2d. 

The hooks to retain the of the underclothing are fixed to the ribs 
or stiffeners in the body of stays. 

69. Learner Hat Lixtnos, W. Morgan-Brown.—Dated 5th January, 1878. 
—{A communication.) &d. 

This consists of a leather hat lining with a spring band and ta 
slip made circular or straight, to be used on or put into fine stiff or 
felt hats. 

70. Wonxinc Hines, Skins, anp LeatHer, C. Turner.— Dated Sth 
——s 1878.—{ Not —— with.) 2d. 

A cylind dia-rubber is mounted on suitable bearings 
and asek togueies ae astrap and ge Beh 
fitted with helically. coiled brushes an spring bled are arranged 
around the former cylinder, and upon the hide thereon, all 
the ders are caused to revolve, the brushes and rag tee upon 
the hide which they thoroughly cleanse and dress. 

‘72. Rexperinc CoNCRETE aND ARTIFICIAL Stone WATERPROOF AND 
Arr-Ticnut, W. Smith.—Dated 5th January, 1878.—(Not proceeded 
with.) 2d. 

eae Getensts eon Uitendintnsh with sustahi, pon of pitch and 
creosote or other heavy oils obtained in the dist: ion of tar, with or 

other 


otinnat. 


74. ge Winpers, 8. Carter and J. Bradley.—Dated 5th January, 





Winders for fi the shuttle of sewing machines are fitted with 
a curved guide in of the ord vb raed — Soe 
through a guiding eye fitted with ——- , then at a 
the curved guide at about right angles, an round the spool, 


in revolving, causes the thread to pass to Cae fro along the curved guide 
as required to form the coils. 
75. SEaAMLEss a J. H. Neave —Dated 5th January, 1878.—(Not 
proceeded with.) 20 
The of the oth, or other material of which the hat-band is made, 
are by the process of felting. 
‘76. Ice Sarss, J. wi) oa. .—Dated 5th January, 1878.—{A communication.) 


MN cond apne x 
mes fe oallv ed coxeend ton dGH0M clihig Wei nen cintutilig 





material between the inner and outer walls. The articles to be preserved 
Se oe > ee ees ae 





contin: 
prey ter yh vanes, which | ‘the motion of the truck in travelling 
will cause to revolve, or if st J, can be turned by 





o. caiiandll Borris Stoppers anp Bonos, A. M. Clark.—Dated 5th Janu- 
ary, 1878.—{A communication.) 4d. 

The wood is cut to the desired form and then placed in a strong cold 
solution of potash where it remains until thoroughly catvenied. thereby 
rendering it elastic and easily compressible. They are then subjected to 
the action of water or steam to remove the contained Lean and 
immersed in glycerine and water of equal parts, until thoroug! 
meated by  <y mixture. They are then dried by ‘heat and eel to 
bees wax or y) venga for one or two hours, after which they are put in a 
drum with sand, and shaken so as to remove from the sui the 
adhering wax or parafiine. 


78. ~ or StopraGe Inpicators, H. J. Barr.—Dated 5th January, 1878. 
A clockwork motion carries a ribbon of paper between two rollers of a 


mnsetand os conned to either open out and cover the bowl, or draw them in 
108. Arran vor Rerriceratina, B, Furness.—Dated 8th January, 


yy aan in Gammel. oS alone, mene bo roca So setts to 
an upper vessel receive cooling medi: t 

being in ¢ communication ty means of two tuber, one forthe fow a 

fon teelate conan lower vane, ae ee ae to lead the p mage ed 


wer to the penguin sted cooling 
agent and reduced im = ine eating toun tet the lower 


vessel. 
110. Preservine oem, A. M. Clark.—Dated 8th January, 1878. +A com- 
munication, 
This consists in thee employment of salts of lead for impregna and 
preserving wood. ts most suitable for this use are the ie 
of potassa, soda, ‘and ih lime, double hyposulphite of lead and of 
ammonio plumbic salts, the basic acctates and pyrolignites of ~7] 
their analogues. 
111. Sutrs’ Proreiers, &c., R. H. ariate and T. H. White.—Dated 9th 
January, 1878.—4 Not proceeded with 
This relates to improvements on patent No. 3618, dated 1ith Septem- 
ms. 1876, and consists in forming cycloidal propeller blades by rolling 
f of a circle upon a right line until a point in that cir- 





known regulated speed, and a pencil attached to a rod is made to 
thereon, and _ a series of points as the end of the rod comes in 
contact —_ ed projections placed along the route at equal distances 
—_ In the case of a train nod weg Ay A ay on the 
pers. A second point serves to the pages, such point 
being fixed toa pair of governor balls, which as soon as the stop 
ceases are caused to fd ny and thus draw the pencil out of contact with 
the paper. 
79. =o W. M. Musgrave.—Dated 5th January, 1878.—(Not proceeded 
wit 2d. 

A plate is placed over the ends of the fire bars and can be moved to-and- 
fro, so as to cover or uncover a portion thereof, by means of a screw 
se into a nut upon the plate The heating power of the furnace can 
thus be regulated. 





81. Evevators, F. Hart.—Dated 5th January, 1878. 10d. 

A series of cages are caused to ascend one side and descend upon the 
other by means of a chain passing over pews and fitted with one se 
link for each cage it carries. The sling link carries a pin ore as 
centrally inthe Deck of the cage at the ep rar tere pereof, and by it the 
cen ee e at the upper an 4 it the 

Both i and d = ied by 


the cage is guided 
be - running upon guides of “angle iron. 
82. Toxnacco Poucues, J. M. Macintosh.—Dated 7th January, 1878.—{Not 
proceeded with.) 2d. 

The pocket is formed in the usual manner, and on one side thereof is 

a flap, whilst the other side is fitted with pieces attached to a 
portion of the sides of the flap, so that when the latter is folded over to 
close the pouch, the pieces fold over with it. 

83. MacuINery FoR THE MANUFACTURE OF Gomes Bonnets, W. Russell 
and A Wyllie, —Dated Tth January, 1878. 

The “ jack,” or epee or widen: settee consists of a series of 
holders carrying the required number of ‘‘ticklers ” or points, cach with a 
notch on its back to prevent the loops of the bonnet from sli too 
far back. The holders slide in grooves backwards and fi simul- 
taneously to or from the centre. The holders on each side of the centre 
= coupled together by links, which allow them to slide apart and leave 

between each corresponding with the narrowing or widening 

a A handle coupled by links to the outer holders actuates the 
ders, ane causes them to close up or open out. 
84. Armour Pirates, A. Aleaander.—Dated 7th January, 1878.—( Not pro- 
ceeded with.) 2d. 

Thick plates of stcel are placed between external moulds of iron or of 
steel of such mildness as to admit of w ‘prt apace betwen the 
the external edges of such breadth as to fill up the space 
outer plates, and as nearly as possi 
may be firmly welded bees the outer plates, and mmly clamp the 
steel between them. 

85. ty = STREET AND OTHER ReFvuse, A. Roberts.—Dated 7th January, 

The bins are arranged flush or level with the road, and consist of a 
frame with a yy lid for the removal of the refuse, and a small door is 
constructed in the lid for the introduction of the refuse. 

87. -~ pane Pire Jorts, W. H. Sharman.—Dated ith January, 1878. 





A tubular extension of the mouthpiece enters a corresponding socket 
in the stem, and has formed upon it about one convolution a very 
coarse and strong screw thread, which engages with a corresponding 
female screw in the socket. 

92. TreaTMENT oF SewaGe aNd oTHER Waters, W. East.— Dated 7th 
Januery, 18i8. 4d. 

The sewage is purified by being retained in a covered tank, and whilst 
there the fermentation is hastened by adding to it a ferment containing 
suitable germs, for example, other sewage in a state of active fermenta- 
tion. The gases are led away by pipes. 

OS. Mitts ror TREATING MippLinos aNp Graty, 2. II. Fenwick.—Dated 
7th January, 1878.- (Not proceeded with.) 2d. 

The bearings of the grinding rollers consist of a series of conical anti- 
friction rollers arranged between a couple of connected slotted rings or 
annular plates, within a box of a rectangular form Seo. but of 
circular form internally, the Ninel Bo gradually increasing from one end 
towards the other end of the box. 

95. ns N. Browne.—Dated 8th January, 1878.—(A communica- 
tion. 1 
cylin strin, stretched horizontally along the exterior of a hollow 
Seetviedh Teemnework: ; and the action operates the strings from the 
oar oF of the cylinder with a curved sound board to suit the shape of 
the cylinder and the arrangement of strings. 
906. Umpretta Furniture, F£. Roberts and G. Butwell.—Dated 8th 
January, 1878. 4d. 

The notch is made from a single piece of metal forced through a tool 
similar to that used for making metallic cartri cases, in which the 
metal passes through a series of holes or beds until the tube is suffi- 
ciently long. Both ends are then cut off true and two corrugations are 
formed in one end, a spring collar being placed between them. 

97. Rrers ror Bieacuine Corton, &c., W. C. Wood.—Dated 8th January, 
1878.—( Not poy with.) 2d. 

The rier is of the ordinary form without a false bottom, but with a 
central liquor well at the lower part, in which is fixed the lower end of 
the “fuse pipe,” the said lower end being perforated. 

98. hp ate H. Owen.— Dated 8th January, 1878. 6d. 
The of earthenware, ond, Jas » tne. a bottom formed by 
ie outlet to take a passage inclined upwards, so 
that water is always left at bottom of the Pe Pees woe a 
lower end of the outlet . Below the first tra; 


similar construction, and the s; between the two ad outlet for 
gases connected with a pipe to a ventilating shaft. 
101. Ferrvie et J. Penney.—Dated 8th January, 1877. 6d. 

In order to tap pipes containing fluids under pressure, a chamber is 
fitted to the ge fan von wants er, and contains the cock to be 
introduced h a holder, and the ta tool attached to 
a holder pro; the chamber, fitted with suit- 
able gear for revolving it to make the hole. When the hole is made, the 
prac sed is revolved, the cock over the hole, and the holder is then 


revolved until the cock in the fe hole, when the instrument 


engages in 
is withdrawn, leaving the cock fixed in pipe. 
103. Apparatus For Puriryinc Gas, W. 7. Sugg.—Dated 8th January, 
1878. 8d. 


The gas is presented to a continuous stream of oniacal 
liquor, which, as it becomes with the impurities of the gas, will 
flow off with the deposited tar to any suitable receptacle. The aj tus 
is made in three divisions, that which receives the liquor the 
Pie and that which is in connection with the gas supply pipe 

west. 


104. b Sore, C. Whittle.—Dated 8th January, 1878.—(Not proceeded with.) 


To ti the bolt is attached a pin fitted with a toothed wheel, and within 
the lock is fixed another wheel, which, when the bolt is forced back, gears 
with the former and causes it and a) oo of a revolu- 
tion, and prevent the bolt being forced bac! 

105. Travertine Cases, G. G. Bussey. mela 8th January, 1878. 6d. 

The body of the case is made of pine or other cheap wood and is fitted 
with a frame or rim of oak or other hard wood. Gun cases are 
so that the fore part of the stock rests upon the wall of a com; it to 
receive an oil one ee Soe the barrel rests aK) —- above, the 
space beneath pede pany Ladigeg- ment fur cartridges or 
other accessories. A fiat steel cli; tt to the form of the hand part or 
fore pat ofthe gun may be attached othe bottom ofthe cao to grip the 


108. Som Eves, 7. Smith.—Dated 8th January, 1878.—(Not proceeded 
2d. 
Ee EO SB plastic material compressed into 
suitable moulds. 
Covers ror Pires, A. Strauss.—Dated 8th comnary 1878, 6d. 


107. 
A series of loosely to the edge of a rim, attached to 
tho pipe bowk, ave, varning the rim (which fa is capable of a circular 





qunaference in contact with the line passes entirely around the circle and 
pant ga in contact with it ; that point will describe a curve termed a 
i12. BRACELETS AND rye c. ores — Dated 9th January, 1878. 6d. 
A spiral spring formed by taking a of metal and bending it round 
so as to uce a hollow rod, is Soe round a mandril, when a 
sufficient — ¢o is ong en it is removed from the mandril and the two 
ends soldered together, thus forming an elastic bracelet. 
114. Iga Mittstones, A. Stevenson and S, Wylde.—Datec 9th January, 
A ro of metal encircles the runner stone, and is attached thereto. 
This ring rests on three rollers fixed to stationary supports, but capable 
of adjustment by screws, so as to exactly balance the stone at any suit- 
able height. 
115. Soca Carriaces Emptovep ix Licutnouses, J. Hopkinson.— 
ed Oth January, 1878.—( Not with. poh 2d. 
The ‘anti. friction rs upon Ww. come 0 are carried upon 
— formed on straps secured to AL? ceria such a manner 
t the thrust is received by the da teay of } & spindles , Which extend 
inwards for a sufficient depth into 
ug. J Fexp Cake ror Carrie, H. Piper oth gts 1878. 4d. 
in the tion in or about equal proportions of 
| and cotton seed after the oil has been extracted. 
118. Cuvrns, H. L. Wilson and J. Clegg.— Dated 9th January, 1878. 4d. 
Within a cylindrical taper barrel is a vertical shaft with radial 
dashers, perforated or having holes formed therein. There is 
ient space b the outer extremities of the dashers and the 
interior of — barrel for the i of ribs d like the 
dashers. shaft carries a bevel pinion st its upper end, gearing 
with stéedeges chaieaaeea ated with a hand wheel, and running 
in bearings upon a movable cross rail. 
119. Steam Traps, W. arty and G. Varley.—Dated 9th January, 1878. 
vot —— with.) 2d, 
The use of valves is abolished, and the gravity of condensed steam 
utilised to overcome pressure of steam. 
120. Treatment or CaRBoNATED Minerat Puosruates, W. R. Lake.— 
Dated 9h January, 1878.—(A communication. * : 
Poor ph chalks are enriched by 
a tank with ween falling acid, which removes wr omee a the 
tribasic phosphate fal to the bottom of the vessel. 
121. Macuivery For tee be teed AND Sprynino Frerovs MATeRiats, 
C. Mewburn.—Dated th January, 1878.—(A communication.)—(Not 











lad with.) 2d. 
In order to prevent the sliver un’ ye ny po the feed and drawing 
rollers, a fri guide of the anes dey nae . — a a 


sides and 
resistance to prevent its ree cer anys to eee or open aeons 
124. Srrars or Banxps ror Drivixe eo &e., F. &. Parker.—Dated 10th 
sarees — A communication.) 2d 
The strap is with a central | wire gauze with a sheet on 
either — Peake of nd cork and india-rubber solution, the canvas 
backing of the sheets being placed outwards. 
125. Tececrarn AtagM Apparatus, W. P. Thom; no eo .—Dated 0th Janu- 
ary, 1878.—{A communication.)—( Not EO ith.) i 
A switch is arranged so that the current can 
bell or through the contact maker, worked yal Sicchoctt, “in mich 
sen at 6 See breaks of contact are formed the ‘spring con 
tact coming notches in a revolving wheel, the spacing 
apart of the notches being varied, so as to give the required 
128. Macutvery ror Sewinc Straw Braiw, W. X&. Lake.—Dated 10th 
= 1878.—{A communication.) 10d, 
teuid fo wound upen a reel while the thread for the needle 
oavaaames. The braid is passed under a eo, a 
thrown back to admit its insertion, and then ms eh one 
with sald bridge The end of the strand of braid is then it around 
era and caused to lap the part below. The inner of the 
part of braid rests the end of 
SEs he par of ther low said bridge rests against the of 
gauge. Motion being communicated to a shaft, a loop former swings 
dcomwurdly upon the ye 
duce a loop. The needle. bar 


i 


Guprened peotian of the teed, ths. a onee en’ uttle 
race, The shuttle then poasen thavugh the i Jac ocd aout ont 
forms the stitch. 


129. Sewrne Macuines, B. Hunt. Cwm 10th ey 1878.—{4 commu- 
nication.)—(Not proceeded with.) 4d. 
In order to prevent the wounding or tearing 
cally vary the length of the stitches, the upper inyer of of braid rests upon 
a jaw, and the lower layer extends down 


the stitches. 
130. Steam Encrnes, D. , Longworth. — Dated 10th January, 1878. 8d, 
When a “ high. " governor is empfoyed, the balls are mounted 
on pins, so that they may act as rollers against the interior or underside 
of the counterpoise or slide, which, 
placed —- ape said balls, The coun’ 


in proximity to a slide fitted with oo et upon which the cam in 

revolving acts alternately. 

is connected to this slide, and the motion thereof is thus communicated 

to the expansion valve. 

181. Evecrricat Cases, D. Géliner.—Dated 10th January, 1878.—{ Void.) 
— 


This consists in meee the core with india-rubber, either in its 
natural state or or otherwise prepared so as not to destroy its 


elasticity. 
182. Bast ery C. D. Abel. gery 10th January, 1878.—(A com- 





cone beginning at 

such point and aa ng upard two-thirds of the ht of the furnace. 

The tuyeres are inserted egy lhe: Sy wages ty 8 it above 

the hase equal to ne-alf the diam eter of the base, which is two-fifteenths 
of the whole height of th 

133. MaNuFacTuRE or ener go AND Potasn, IW. Weldon.—Dated 11th 
January, 1878, 4d. 

In order to diminish the proportion of sul “A of sodium in the pro- 


duction of soda, a quantity of carbonate of is mixed with the 
in the furnace at about the time that the inverse reaction 
take place. 


134. Arraratus ror Tittixc AND Empiyinc Vessets ConTAINING 
Liquips, J. W. Lister and A. B. Shepherd.—Dated 11th January, 1878. 


—(Not proceeded with.) 2d. 

One end of a spiral is attached to a fixed point, and the other 

fo nate BS be Peres y, or wheel connected to the vessel to be 
tilted by means of a rod, oe oe erea te clit Golde ocean. 

eee wih) ba. H. F. 8. Bradner.—Doted 11th January, 1878.—(Not 
a blade with straight, and swelling at the 

cme sido of : rh i © ere, a whack 

the blade and meets with 


coven the 
the sharp, a little te en 
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13'7 Furnaces or Steam Borters, B. Wigzell, J. Pollit, and W. Lees.— 
Dated 11th January, 1878.—(Not proceeded with.) 2d. 

The bars are reciprocating, and are formed with a raised part at the 
ront end, which acts as a pusher for forcing the fuel from the ho ‘ 
Such bars are operated by a cam shaft in front of the furnace, The k 
fire-bridge is composed of fire-brick, fire-clay, asbestos, or other fire- 
resisting material encased with cast iron. 

188. Manuracture or Mera.uic Cans, &c., G. S. Anderson.—Dated 11th 
January, 1878.—(A communication.) 4d. 

The ‘“‘chimb” is made deeper than the cover, and a small portion is 
turned down over the cover in one or more places and holds the cover 
securely, and hermetically seals the contents, when the solder is applied 
n the usual way. A pair of shears is used for cutting out such portions 
of the “‘chimb,” and consists of two cutting edges projecting upwards 
rom one arm and a plate passing into the space between these edges, 
attached to the other arm. 

143. SionaL Licurs ror Mixitary Purposes, R. H, Courtenay.—Dated 
11th January, 1878,—(Not proceeded with.) 2d, 

Small shells or cartridges are fired from small arms, and when ignited 
give coloured light for the purpose of telegraphing or communicating 


signals 
144. Cuarr Curtinc Macuines, F. Wirth.—Dated 11th January, 1878.— 
(Not proceeded with.) 2d. 

The length of the material cut can be regulated by means of the worm, 
being formed with an intermittent thread divided into four equal . 
two of which are inclined planes, the other two being at right angles to 
the axle, and arranged so that the corresponding so on each side are 
alike, The shaft axle carries a wheel with two knives. With the worm 
are toothed wheels, the smallest having a regulating lever. 
This wheel has a clutch und slides upon a feather, so as to gear with 
either of the other wheels. 

145. Posrau Carps, G. Chapman.—Dated 11th January, 1878.—{A com- 
munication.) 6d. 

This relates in a return postal card, consisting of a front part having a 
printed face bearing two address blanks, and a stamp or stamps for 
postage two ways, and a removable back part covering the blank back of 
the front part, and forming a supplemental writing surface on which a 
price a be sent toa person who is to answer upon said back surface 
of the front card. 

146. Raitway Coup.inas, G. Fenwick.—Dated 11th January, 1878. 4d. 

A pair of slotted levers, pin-jointed to the hooks, receive in their slots 
the axis of a counterbalanced coupling link, which can be raised by means 
of a pair of levers working against projecting ends of the axis of coupling 
link, or by means of a cross stud carried by such levers working against 
the slotted levers. Those levers are fixed on an axis running across the 
end of the carriage and provided with a lever at each end, by which it 
can be operated. 

147. ae B. Smythe.—Dated 11th January, 1878.—(Not proceeded 
with. ° 

The tires of two wheels are joined by bars toa third tire having no 
spokes and being larger than the other two. The middle tire serves to 
drive the velocipede, and the outer tires can, by inclining the machine to 
one side or the other, be brought in contact with the ground and so cause 
the machine to turn in any desired direction. 

148. Apparatus ror Licutinc Pires, &c., A. Pollett.—Dated 11th 
January, 1878.—(A communication.)—(Not proceeded with.) 2d. 

A metal chamber divided into several compartments contains a strip of 
collodion constituting the igniter, on one side of which is a phosphorus 
preparation which will ignite when struck by some hard substance. The 
collodion strip is held in place by a spring, and is pushed out by a small 
plunger actuated by a screw at the other end. A spring finger on being 
compressed and then released descends upon the phosphorus and ignites 
the collodion. 

149. Sarery Lamps, R. Morton.—Dated 11th January, 1878.—{Not pro- 
ceeded with.) 2d. 

Ashort central tube carried upon a bridge piece surrounds the burner, 
and when the lamp is opened the wick is drawn down therein and the 
lamp eq ly exti ished. Tubes are placed vertically in the oil 
vessel and pass through the same; above the —— ends isa shield of wire 
gauze ee below the burner, to evenly distribute the air entering 
through the tubes, 

152. Lona Wispams, E. Glover.—Dated 12th January, 1873.—( Net proceeded 
with.) 2d. 

Brackets secured to the framing support a guide rail and drag rail. 
Between the drag rail and bobbin spincles is a friction rail, and between 
each spindle and the friction rail is a bracket supporting an axle for a 
number of rocking levers, each provided with a hvok near its outer end, 
and the inner end terminates in the lower end of a tumbler to which it is 
jointed. Each tumbler is carried by and is free to slide vertically up and 
down in a bolster bracket secured to the bolster rail; the bobbin 
spindle passing through the bolster, is provided with a collar upon 
which a disc lies, pierced with three holes, and upon this disc the bobbin 
upon which the threads are to be wound is placed. 

158. Tramway Enotes anp Cars, F. W. Fox and B. Walker.—Dated 12th 
Janwury, 1878.—{ Not proceeded with.) 4d. 

The exhaust steam passes from the cylinder through 
receiver ted to densing chamber. Air is forced under the 
«rate by a blower fixed to the engine. To regulate the —_ of the 
engine a cock is placed on the exhaust pipe. The engine is fitted at one 
eud with a cross bar with its ends resting on the top of the spring, and 
carried at the centre by a pin, supported by brackets from the framing. 
163. Picktino Mera Prares, J. R. Gibbs.—Dated 12th January, 1878. 

—{Not proceeded with.) 2d. 

The plates are placed upon a table running upon rails and introduced 
successively to cages arranged over vats, so that when one is raised the 
other is lowered, the one cage counterbalancing the other. The vats are 
filled with the pickling liquid. 


be gig ror Borries, G. and BE. Edmonds.—Dated 12th January, 


The stoppers usually employed inside bottles containing effervescing 
liquids, instead of being formed of glass or porcelain, are made from thin 
sheets of Britannia metal with an india-rubber tube fitted over the 
middle, so that when they fall down from the mouth of the bottle they 
are not liable to get broken or to crack the bottle. 

165. Looseninc anp Moiste~inG Topacco, J. H. Johnson.—Dated 14th 
January, 1878.—(A communication.) 6d. 

The tobacco is placed on a revolving drum placed in a box, and dipping 
into water contained in the bottom thereof. Steam is admitted to the 
interior of the drum through a pipe passing through one of the journais. 
When the operation of loosening is finished cold water is admitted 
through the top of the box, and falling upon the revolving drum, con- 
dcnses the steam therein, and thus moistens the tobacco. 

166. Manuracture or WAtTeRPROOF Faprics, W. Abbott.—Dated 14th 
January, 1878, 2d. 

This relates more particularly to the vulcanisation of made-up goeds. 
The article to be vulcanised is coated with india-rubber and placed in a 
closed chamber in which chloride of sulphur is va , thus vulcanising 
the india-rubber. To neutralise any of the acid from the vapours that 
the fabrics may retain they are immersed in a weak alkali. 

167. Fine-poxes anp Toupes or Steam Borers, B.S. Bigg.—Dated 14th 
January, 1878.--(Not proceeded with.) 2d. 

In order to obtain increased heating surface the sides of the fire-box or 

tubes are formed from corrugated sheets of metal. 


168. Steam Borters, J. Drewsen and R. B. Smith.—Dated 14th January, 
1878.—(Not proceeded with.) 2d. 

Within the back flues of the boiler is placed a central water-heating 
vessel, with radiating water-heating and circulating tubes between these 
joining the main water space of the boiler, so as to give the greatest 
1eating surface with the greatest strength of tubes, flues, and ends, 

170. Scourinc, Sizeine, anp Warpina Yarns, J. Leach.—Dated 14th 
January, 1878.—(Not proceeded with.) 2d. 





ipes into a 





The yarns wound on spools are — in a creel, fitted with a surface 
roller to unwind the yarns, and fixed at.a convenient distance from a 
cistern, divided into several compartments, and placed at an angle of 
40 deg. or 50 deg. to the central line of the drying hi The di 
oe ep ay contain the scouring fluid, and the yarn from one 
to the other, through ae rollers, and thence to three rollers 
heated by steam, where it is dried. 

171. Armour-pLates, R. Hadteld.—Dated 14th January, 1878. 6d. 

This ists in the facture of armour-plates from steel, wrought 
iron, chilled cast iron, and wood. A skeleton shell is cast in steel with 
cross ribs. In the front of this are cast hollow plate pockets or indenta- 
This shell is then annealed, and between the ribs at the back 
slabs of chilled cast metal are cast, so arranged as to be always level or 
flush with the rabvet  mbeapeny Ay to receive spite of wrought iron 
or i. steel. The pockets or indentations are filled up with blocks of 
wood, 














Sourn Krnsinoton Musrum.—Visitors during the week ending 
Aug. 24th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,663 ; mercantile marine, building 
material: other collections, 2499. On Wednesday, Thura- 
day, and Friday, ission 6d., from 10a.m. to 6 p.m., Museum, 

3 mercantile marine, building materials, an other collec: 
tions, 230. Total, 18,617. Average of corresponding week in 
oni 21,527. Total from the opening of the Museum, 

’ ? a 





THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

LarteExy there has been very marked indisposition on the part of 
purchasers of iron in this district to buy more than the smallest 
quantities when the end of the quarter has approached. This 
indisposition was manifest to-day—Thursday—in Birmingham, 
even as it was perenne yesterday on ’Changein Wolverham 
ton. No one would buy more than it seemed to him that he would 
certainly require in the next week or so. Hence, the orders 
booked were of less individual value than at any previous meet- 
ing throughout the quarter. Sheets sold a little better than a 
week ago use of the new orders from Australia ; but no more 
in sheets than in any other department is the demand this week 
expressed by the Australian mail, so good as that expressed by 
several previous mails, 

There is less decline perceptible in the current demand for 
corrugated iron sheets. Up till lately Mr. Lysaght was turning 
out 1000 tons of galvanised sheets a month. is monthly output 
is now perhaps about 700 tons. ‘To some extent Mr. Lysaght is 
stilla buyer of sheets, the output of his own ironworks being 
insufficient at present to meet the demands of his Bristol galvan- 
ising establishment. The competition inthis branch of tradeisnow 
so keen that probably at no time were the profits less satisfactory. 
Best thin sheets of exceptional sections are stiffer in price upon 
the week, and so too are plating bars. Some good plates for 
Government are still being rolled by a leading firm, but from 
other quarters ,jthe demand subsides. There is less inquiry for 
girder plates, and angles are in only slow request for heavy work. 
Light angles for the tead and hurdle makers keep in fairly 
good sale. Small bars of common qualities are still selling 
to the hurdle and fencing firms, who are also consumers 
of wrought drawn tubes to a larger extent than heretofore in sub- 
stitution of round bars. Hurdles made of these tubes are lower 
in price than those made of bar iron. Tube strip was in better 
demand to-day in Birmingham on behalf of local steam and 
water and gas-tube firms, whose business is steadily improving. 
The firms complain, however, very much of the nature of the 
competition they are experiencing from the States tube firms. 
Representatives of the over-ocean firms are calling upon the 
leading consumers, and are offering American tubes at “‘ under the 
prices of English houses, whatever those prices may be.” 
‘There are now about forty-four furnaces in operation in South 
Staffordshire and East Worcestershire, as against ninety or one 
hundred in fairly prosperous times, and only about a third of 
these are producing best class iron. Common sorts of pig iron 
still rule very slow of sale, though the low prices are inducing 
some speculative sales in the belief that “‘things are at their 
lowest.” in the Tipton district some furnaces that are now 
standing are being rapidly repaired, and Mr. McEwin, at Park- 
head, as well as Messrs. Williams, at Parkfield, are preparing 
furnaces for blowing in. The furnace at Parkfield has been 
considerably enlarged, and will produce a much larger output 
than the ordinary South Staffordshire furnaces. The bulk of our 
furnaces are 45ft. high, with a 12in. bosh and a hearth of 6ft., 
their cubical capacity being 4500ft., but it is to be remarked 
that of the 110 in existence very few are in blast. Our more 
modern furnaces are 60ft. high, with a bosh of 20ft., and a hearth 
of 8ft., and a cubical capacity of 12,000ft. ‘The majority of these 
are kept going, and they are able to produce iron much more 
economically than the old furnaces. In 1852 the stocks of pig 
iron were comparatively large, but nothing like what they are 
now, and in 1853 they advanced from 40 to 50 per cent., or from 
£3 10s. and £3 15s. to £5 5s. and £5 10s. per ton, taking the 
better class of hot blast pigs as the standard. After the depres- 
sion of 1856, four years i before trade began to rally ; and 
in 1870, bars which were a short time before selling at £7 per 
ton, went up to £8 per ton. 

The Australian mail delivered on Tuesday and yesterday was 
looked for this week with much expectation ; but it is less satis- 
factory than any mail for some months past. Iron and ironwares 
recently sent out from this district have not gone off with the 
freedom which importers and consignors were looking for. Nor 
are the reports as to the probabilities of the future all that» 
could be desired. As to the business and the prices in the 
month past at the Antipodes, it is communicated that in 
Melbourne pig iron has further declined in price to £4 5s., but 
even at the reduction no demand for parcels has been experi- 
enced, and only the merest retail lots in a measure are quitted. 
Trade sales are making at £4 10s. Galvanised iron has had little 
attention. English ordinary brands are quoted at £22 for 
26-gauge, and best brands command £23 10s. to £24. Bar and 
rod iron is offered at £9 to £11. There is no business to report 
at our quotations. Sheet iron is without much inquiry ; values 
stand at £11 for assortments of Nos. 8 to 18, whilst Nos. 20 to 26 
bring £14 10s. Plate iron is dull at £11 to £12. Hoop iron 
is worth £9 to £10. Fencing wire is in moderate request at £12 10s., 
£13 to £14 5s. for Nos. 6, 7,8. Tin plates are slow, and 10 per cent. 
advance on invoice is quoted. Ewbanks’ nails are offered at 20 
per cent. off list. American nails are nominally at 15s. French 
nails are saleable at 17s. to 18s., without much business. 
American hardware is in supply. Collins’s and Sharpe’s 
heavy axes are moving at 66s, Ames’ shovels find buyers at 55s. 
Day’s D.H. shovels, 34in. to 36in., are sold at 44s. Other makers 
same size bring 30s. to 30s. Hollow-ware is set down as worth 40 
per cent. off list. : 

It is, however, comparatively satisfactory that the advices 
speak of a little less success by the Americans in the 
Antipodean markets. By and by Birmingham manufac- 
turers believe that it will be less. Certain of them have 
united to send out a representative to lay out their wares in 
the leading markets. In preparation tools have been got up 
which are believed by the makers to be superior, in the case of 
axes, for example, even to Collins’s, yet at 20 per cent. less sms 
One of the largest. edge-tool firms of Birmingham are tolerably 
confident that they have attained to this comparative position. 
They have reason to believe that they have already begun to 
break the back of the difficulty of the American competition in 
portions of South America and at the Cape. ; 

The heavy anchor trade, which usually absorbs a large quantity 
of iron, is reported quieter than it has been for some months, 
and some difficulty exists among the men who make the smaller 
description of chain, which tends to restrict and dislocate busi- 
ness. ‘The anvil and vice makers are rather busier on some g 
shipping orders, though home merchants are ordering very 
sperjugly in this class of goods, owing to their heavy stocks. The 
prices current in this branch have not been lower for several 
years. There is a heavy consumption of pig iron at thefoundries, 
where mains of large dimensions are turned out; but new busi- 
ness is not reported. : 

The nail forgers’ strike is maintained ; but it promises an early 
termination on terms not greatly under those which the men have 
been demanding. This week the nailmakers are asking more for 
nails than they would take last week. A considerable advance in 
forged nails is certain. Certain chains also are likely to advance 
through a strike by the hands. 

The coal trade is looking a trifle better as winter approaches, 
and a little more money is asked at a few household collieries. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tux iron trade of this district, after a week or two of slight 
improvement, based upon the prospect of a more settled state of 
affairs after close of the Berlin Congress, seems now to be 
relapsing into its previous inanimate condition. At Manchester, 
on Tues there was again a very dull market, although the 


esday, 





attendance on ’Change was tolerably good, and during the past 
week there has been very little doing in any description 
of iron, with a downward tendency in prices, merchants 
again pushing in the market at lower prices than those quoted 
by makers, ith regard to Lancashire pig iron, however, a firm 
tone is maintained, asthe chieflocal producers haverecently secured 
considerable orders, repo ia the market to the amount of 
upwards of 30,000 tons, which will keep the small number of 
furnaces at present in blast going until the end of the year, and 
although they are being undersold by outside makers who are 
securing many of the orders which would otherwise come into the 
hands of La hire 8, and have still heavy stocks on 
hand, they are not disposed to push for fresh business at any- 
thing below their list rates, which for delivery into the Manches- 
ter district are quoted at 50s. 6d. per ton for No. 3 foundry and 
49s. 6d. for No. 4 forge, less 24 percent. In local hematites a 
moderate amount of business is being done, but the present pro- 
duction is only very small, mg gag vary so much according to 
circumstances, that anything like a fixed reliable quotation it is 
almost impossible to give. 

For outside brands, as already noticed, prices if anything are 

ower. Derbyshire irons offering here are easier; for delivery 
into the Manchester district No. 3 foundry is quoted at 493., and 
No. 4 forge at 48s. per ton, less 24 per cent.; but these prices are 
too high to command business in this district, and to secure orders 
considerably lower figures than these are quoted in some cases. 
Some of the Lincolnshire brands of iron continue to be pushed 
here at very low prices, and it can be bought without diffi- 
culty delivered into the Manchester district at 47s 6d. to 
48s. per ton for No. 3 foundry, and 46s, 6d. to 47s. for 
No. 4 forge, less 24 per cent. In the face of the 
relatively lower prices at which the better brands of Derbyshire 
and Lincolnshire can now be bought in this district, and the 
supplies of which are sufficient to meet the present limited 
demand, Middlesbrough iron’ has just now but a poor chance in 
this market, and to secure business at all, extremely low figures 
have to be quoted, and merchants are in some cases willing to 
sell for delivery here, No. 3 foundry, at 46s. 9d., No. 4 foundry, 
at 46s. 3d., and No. 4 forge at 45s. 9d. per ton, net cash. In the 
finished iron trade there is little or no change to report. Makers 
complain that they can only secure business at unremunerative 
rates; very few of the forges are as yet anything like fully 
employed, and there is no material improvement to report with 
regard to the position of founders. For delivery into the Man- 
chester district prices remain at about £6 per ton for Lancashire 
— Middlesbrough, and £6 5s. per ton for North Staffordshire 
ars. 

The coal trade of this district continues in much the same 
depressed condition as last reported. There are a few more 
inquiries in the market for the better qualities of round coal suit- 
able for house-fire purposes, but they do not as yet lead to much 
new business, whilst common coal is as bad to sell as ever. Good 
burgy is in moderate demand at about late rates, and good slack 
is still scarce, but although holders are firm they are unable to 
obtain any higher prices. There are heavy stocks of round coal 
at many of the collieries, and most of them are not running more 
than three to four days a week, some of them even less than this, 
whilst prices for this class of fuel are very irregular, and buyers, 
who are prepared to take large quantities, can place their orders 
at extremely low fi 3 

North Lancashire and Cumberland hematites have lately sold 
in larger quantities than at any time during the year, and there 
are indications that a fair activity will be experienced at the close 
of the shipping season, if not during the ensuing winter. Makers 
have secured orders for forward delivery which will keep them 
fairly employed next year, but there is not a pressure of orders 
for work during the winter months, although prices remain at 
the low point represented by 59s. per ton for No. 1 Bessemer at 
makers’ works, and 56s. for No. 3forge. It will be seen that 
forge iron, considering the limited request which exists for this 
class of iron, is relatively of good value as compared with 
Bessemer, but as the prices given above are ec ig it is pro- 
bable some reasonable variance may exist in actual values. Stocks 
are large at some works, but as makers show a firmness at present 
it is expected that when these stocks are reduced it will be at 
improved prices. Steel makers are busy, and are likely to 
continue so, and they will, in consequence, consume large 
quantities of Bessemer iron. Continental markets are also 
taking fair parcels of steel, and it is obvious that, so far as this 
district is concerned, there is no fear of foreign competition 
closing continental and other markets against local producers of 
iron and steel. The shipbuilding and engineering trades, together 
with other allied industries, are short of work, and railway 
rolling stock makers are not able to keep their mills in full opera- 
tion. The Frizington Iron Mines, which for some months past 
have been indifferently employed, are now in a more active state. 
The first sod on the site of the proposed new ironworks at 
Distington has been cut, and arrangements are in progress for 
the construction of three smelting furnaces of the most approved 
character. The works are situated at the junction of the new 
Cleator and Workington Railway and the Gilgarron extension 
of the Whitehaven, Cleator, and Egremont Kailway, and are 
within easy reach of the Whitehaven coal-fields, the Cleator iron 
mines, the Flimby coke ovens, and the many limestone quarries 
with which the district abounds. It is expected one or more of 
the furnaces will be ready for putting in blast in twelve months. 
The coal and coke trades are quiet, and shipping is indifferently 
supplied with cargoes, which are being taken at low freights. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In spite of the undoubted improvement in trade, the colliery 
districts do not seem to beany brighter. There are still as many 
disputes tending about wages, and the men seem as reluctant as 
ever to accept the arbitrator’s award when it is supposed to yield 
less than they hoped for. Hard times have undoubtedly fallen 
upon the South Yorkshire colliery district. Iam informed that 
the managing director of the Nunnery Colliery Company, 
Limited, has told the miners recently employed at the company’s 
Parkgate vit, tliat if they cannot make 28s. for six days’ labour, the 
difference wil! be made up by the employers. At the Wharncliffe 
Silkstone coilieries 300 men and boys have been idle for seven 
weeks iz: consequence of a dispute about the sum of 4d. per ton 
on the quantity of coal got out. Perhaps there never was so 
serious a dispute for so small acause. Half a mile away are the 
Tankersley collieries of Messrs. Newton, Chambers, and Com- 
pany, Thorncliffe, the scene of a memorable industrial battle 
several years ago, and this firm have upwards of 20,000 tons of 
coal stacked near the pits. At an adjoining pit the same coal- 
owners have over 10,000 tonsin stock. Under these circumstances 
it is needless for advances to be sought. Winter will doubtless 
bring the London season demand, but unless trade revives to a 
much greater extent than is at present go the call for steam 
coal cannot increase. Mr. Mundella, M.P., has sent in his award 
in reference to the wages to be paid at the Corton Wood Colliery, 
near Wath. In some cases he gives the men an advance of 4d. 
a ton, but all the advances are subject to a reduction of 5 per 
cent., which has taken place since the dispute began. The men, 
though dissatisfied with the document, have accepted its terms 
and resumed work. 

Curiously neh although an advance of 1s, 6d. to 2s. per ton 
is reported at Middlesbrough for pig iron—No. 3 having been sold 
at 40s. 6d. to 41s. over the whole of next year, I am told—local 
makes are not appreciably higher, though the tone of the market is 
firmer. A large quantity of Lincolnshire pig has during the past 
ten days hou pat § m the market for realisation, and this, of 
course, has had an effect on Yorkshire and Derbyshire sorts. 

I am sorry to learn that the extra hands—some fifty or sixty— 
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in the puddling, shingling, and rolling de ents at 
the Atlas Works, have not been kept on. On Saturday last the 
were again idle, which would indicate that what was hoped woul 
ggg! = apormert vagy ale ages gc head ~ a temporary 
flip. “dh company, however, are able to find their ordinary 
wor! a in these branches very fairemployment. They are sti 
very actively poy on boilers and ship-plates. Best ship- 
plates, £9 10s. to £10 10s.; boiler-plates, £9 17s. 6d. to £12. 
For Bessemer steel there is rather a falling off. Old contracts 
oS a Sa out, and the fresh orders are scarcely suffi- 
cient to fill up the blanks. Rails are undoubtedly firmer, £6 per 


er 
Soucy aanaiosen GAA! tee Cherested hale, ore sopeinad Go avs 
vy contracts, w! were ex ere, are re’ to have 
been obtained by Belgian firms. me 
_ Best engineers’ files are being offered at 50 per cent. off the 
list; Faller steel, 28s. per cwt.; ey ops hare per cwt.; tool 
steel, best, 60s. per cwt. Scrap: Rail ends—sawn one end— 
per ton ; sawn both ends—short lengths—£4 15s. per ton ; 
wn both ends—longer lengths—£5 2s. 6d. Prices free on trucks 
at Sheffield. 
There are some good Indian contracts in the market for steel to 
Soot oe es ae but the price offered, £9 to £9 5s. 
e possibility of serviceable mining steel being 


considerably utilised in the cutlery 
several manufacturers to sacrifice 


Bessemer steel 


is being 





turers meet the cutlery manufacturers by providing special quali- 

ties ; but it is a pty that the good name of Sheffield for quality 

should be risked in any such rivalry. Best cast steel, i i 

| sige maby uoted up to £60 ton ; ordinary cast for scissors, 
., from to £40 ; for cutlery purposes, good cast, £18 to £20; 

while secondary descriptions of cast steel are offered as low as £9 

5A sn in bar. It is here where the Bessemer bar comes in com- 

ion. 

The twenty artisans selected to report on the foreign steel and 
hardware production at the Paris Exhibition are now on the spot 
engaged upon their mission. Several firms have sent independent 

ers expressly for their own information. 

A list of aw: at the Exhibition is now looked for daily. I 
hear from private sources that Messrs. Jose —— and Sons 
have received the first prize for cutlery, that Messrs. Brookes 
and Crookes, also of Sheffield, have received a gold medal. 
Messrs. did not intend to exhibit at all, but were in- 
duced to do so by the personal request of the Prince of Wales. 

their visit to Sheffield this week, the Associated 
Chambers of Commerce of Great Britain inspected the cutlery 
establishment of Messrs. Joseph Rodgers and Son, and the 
Clyclops Steel and Iron Works—Messrs. Charles Cammell and 
Co., Limited. At the latter works a 12in. armour-plate was 
specially rolled that the visitors might witness the interesting 
process. The oe gs subject discussed by the chambers was 
the decline of British trade, ably introduced by Mr. F. Britain, 
of Sheffield. A resolution in favour of a Royal Commission or 
select inquiry to investigate the causes of decline was carried, but 
by so: &@ majority that no action can be taken by the executive. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tnesdaythe attendance of ironmasters and others connected 
with the iron trade on ‘Change was smaller than usual, and very 
little actual business was transacted. ince then, however, 
inquiries for pig iron have been fairly numerous, and there is an 
evident inclination on the part of makers to hold out for increased 
prices. No. 3 iron cannot now be obtained under 39s. 6d. per 
ton for immediate delivery, and some makers are coup | dos. 
Most makers agree in quoting 40s. for forward delivery during 
the present year, and 41s. is demanded for delivery in the 
first quarter of next year. Owing to the stoppage of most 
of the mills and forges last week in consequence of the 
Stockton Races, the scarcity of f iron which previously 
existed, no longer remains, and there is a good supply of this 
quality of iron in the market. In a few days the monthly 
statistics of the Cleveland Iron Masters’ Association will be ready 
for publication, and though the returns are not yet in, I gather 
that a considerable diminution of makers’ stocks will have taken 
=. Business is now more freely done in iron warrants than 

‘ore. Messrs. Connal and Co. are now receiving about 
400 tons per day into their Cleveland store yard. It should be 
stated that merchants are ep | strong efforts to Bear down the 
market, and on Tuesday a few of them were quoting No. 3 iron 
at 39s., whil have just said, makers would not sell under 


vinced that it was only a ruse on their 
part. Quotations now stand as follows :—No. 1, 42s. 6d.; No. 2, 
41s. 6d; No. 3, 39s. 6d.; No. 4 foundry, 38s. 6d.; No. 4, 
forge, 38s. 6d.; while Thornaby No. 3 All 
these prices are less 1 per cent. and free on board on Tees, I 
cannot report any definite improvement in the finished iron trade. 
The works have re-lit, are engaged on the completion of 
old It is true there are inquiries for and 
angles, but not in such quantities as to give any reasonable 
hone of a revival of trade. Prognosticators are of opinion 
that trade be decidedly brighter during the autumn and 
winter than at present, but my own opinion is, based on present 
signs, that this branch of the iron trade will not be materially 
improved until next year. It should be stated, however, that 
the plate trade, which showed ae of declining a week or 
two ago, is now very much brighter. ip-plates are now quoted 
by some firms at £6 7s. 6d., but the ordinary figure is 6 5; 
common bars are put down at £5 10s., and angles at the same 


— 24 per cent. 
ere has been some difficulty experienced at two or three 
works in this bourhood with to the question of level- 
hand money paid to e matter came before the 
Si Committee of the Board of Arbitration on Monday 
last, was adjourned for further consideration. It is to be 
anes eee serious dispute will happen on this account, as the 

market is in too precarious a condition to be able to endure 
any disputes of such a nature. The wages question as affecting 
ironworkers is a noteworthy instance of what may be effected by 


mutual agreement between employers and workmen. Wi 
about eight years the w: of ironworkers have been 373 per cent. 
above the standard, and I believe I am correct in saying that they 


are now per cent. below. This enormous fluctuation has been 
effected without any serious collision between capital and labour, 
which is due to the conciliatory{influence of the Board of Arbitra- 
tion. Messrs. Hopkins, Gilkes, and Co. are proceeding id] 

with the conversion of their largest rail mill into a plate mill if 


Seek ey it will be used apn d for the * oy produc- 

5 or their own use at the engine works which are a 

of their concern. At present the firm have a abit ter 
use in course of completion within the district. 


selves. The various products from Danks iron manufact 
Messrs. Hopkins, Gilkes, and Co., continue to meet with favour 
in iron circles. The homogeneous rail is being employed at 
: ns ag od eoneyen pm of some continental eon Messrs. 
ckow, Vaug’ an . are not making very rapi 
at F peo towards the erection of their ase’ and dant at 
Middlesbrough. It is the intention of this firm to construct their 
new works on the most finished principles, uently the 
delay. The steel works at Eston are working i 
delivering rails chiefly for continental orders. 
The coal e is in a very de condition. Shipments 
the time of year, and the inland consumption 
Coke unchanged in price. 


seat we 
en their own mill is ready they will be able to supply them- 
i ured by 


time, an 


are poor consi 


shows a considerable falling off. 


special | been reduced 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

ANOTHER reduction, more decided than those preceding it, has 
been made in the values of pig iron, in the hope, no doubt, that 
some additional business may be attracted. It has been not a 
little disheartening to the Scotch maker that while his English 
brethren have, in more than one place, been really experiencin; 
some improvement, he has not merely to put up with a deman 
which shows nochange for the better, but with continually falling 
prices. The situation is all the more deplorable that there appear 
no indications of a better demand in immediate prospect. During 
the past week the market has been dull, and the reductions, | 
though they are, have as yet had little influence upon the ee 
Shipments of pig iron continue low, and additions are daily being 

le to stoc Upwards of 7@0 tons have been pli in 
Messrs. Connal and Co.’s stores, which now contain 191,500 tons 
of pigs. There are 96 furnaces in blast as compared with 87 at 
the same date last year. 

Business was done in the warrant market on Friday morning 
at 48s. 9d. to 48s. 6d. cash, and 49s. to 48s. 104d. one month. In 
the afternoon 48s. 6d. cash, and 48s. 9d. one month were the 
quotations, and in one instance 48s. 44d. was accepted. On 
Monday and Tuesday the market was quiet, with a modérate 
business at 48s. 6d. at 48s. 54d. prompt cash. Yesterday’s 
market, sales at 48s. 54d. to 7a. cash, and 48s. 9d. one 
month ; market flat. 'To-day—Thursday—prices at 48s. 44d. and 
48s, 34d. Baird and Co. have reduced their prices 1s. per ton for 
all brands. 

For makers’ iron the demand remains quiet, and prices have 
6d. to 1s. per ton, the following being present quo- 
tations :—G.m.b., f.o.b. at G@ w, perton, No. 1, 49s.; No, 3, 
48s.; Gartsherrie, No. 1, 56s.; No. 3, 52s.; Coltness, No. 1, 59s.; 
No. 3, 58s.; Summerlee, No. 1, 54s.; No. 3, 49s.; Langloan, 
No. 1, 57s.; No. 3, 51s.; Carnbroe, No. 1, 50s.; No. 3, 48s. 6d.; 
Monkland, No. 1, 50s.; No. 3, 488. 3d.; Clyde, No. 1, 538. 6d.; 
No. 3, 49s.; Govan, at Broomielaw, No. 1, 498.; No. 3, 48s. 6d.; 
Calder, at Port-Dundas, No. 1, 56s.; No. 3, 48s. 6d.; Glengar- 
nock, at No. 1, 54s. 6d.; No. 3, 50s.; Eglinton, No. 1, 
49s, 6d.; No. 3, 48s. 6d.; Dalmellington, No. 1, 49s. 6d.; No. 3, 
48s. 6d.; Carron, at G mouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 57s. 6d.; No. 3, 
54s.; Kinneil, at Bo'ness, No. 3, 49s. 

Business has been quiet in manufactured irons, with prices 
rather in favonr of buyers. For shipbuilding iron the inquiry 
is ex ingly slow, but there is a fair demand for cast iron pipes, 
railway irons, and some kinds of yey The foreign ship- 
ments of manufactured articles from the Clyde last week were 
comparatively heavy, they embraced £1197 worth of steel rails ; 
£9660 railway wagon fittings ; and £13,300 machinery for Calcutta; 
£11,846 cast iron pipes for Rio Janeiro ; £374 tie bars for Santos ; 
£2700 machinery chiefly for Rangoon; £5000 castings, of which 
£2000 went to New Zealand, £1100 to the Mediterranean, and 
£1000 to Quebec ; £1000 tubes; £3200 bars, and £5000 miscel- 
laneous articles. From Antwerp the imports for the week were 
10 girders, 1007 tires, 170 bags of nails, 916 bundles of iron, and 
eight cases of machinery, while Rouen sent eight bags nails and 
25 cases of ii inery. 

The puddlers at the larger works in the middle district of 
Lanarkshire are getting fair employment, and at the Dalziel 
Ironworks they are reported to be working double shifts. In 
the Clydesdale Ironworks, however, belonging to Messrs. 
M‘Corkindale and Co., the puddlers have been on strike for 
upwards of a week on account of the employers refusing to con- 
cede 6d. per ton extra for dross firing, which had been deducted 
from them some time ago when work was dull. e masters do 
not consider that the state of trade warrants the return of this 
money. 

The foreign demand for coals has not been quite so brisk as in 
the preceding week, but on the whole it seems, in the opinion of 
some, to promise better. For home consumption, domestic and 
manufacturing, the inquiry continues slow, and the prices of all 
sorts are unchanged. e above is an accurate description of the 
state of this trade in both the eastern and western minin, 
counties; and with to the east, it only requires to be add 
that the North British Railway directors have declined to grant 
the uest of the coalmasters that the rates of carriage be 
reduced, as has been done by the Caledonian Railway. 

There are about 300 colliers on strike at the Eddlewood Colliery, 
near pry on ee of an pee a = the system - 
amount 0 yments for raising the coal. It is expected the 
difficulty will be adjusted without much delay. Notice has been 
given to the men employed at the Clyde ironworks and collieries 
that their wages will be reduced 10 per cent. from the 7th 
September, which will make them 3s. a day. The Executive 
arm Boy the oa = Ma peed Miners’ — iation — 
resolved to grant itional pecuniary support to the men so long 
on strike at Bo’ness. The employés in the Dundee shipbuilding 
yards have submitted to a reduction of 1s. a week off their wages, 
and the dispute there is now ended. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Tue Lletty Shenkin Colliery and another at Trearchy have 
been formed into a limited company, I hear, and with good 
prospects of success. During the last fortnight Pp. 
generally have improved in the coal trade. From one small section 
of the Great Western—Neath branch—the orn monthly quanti- 
ties from Gadlys and other collieries have totalled up 1000 tons, 
and from the Bwllfa and other collieries on the Dare considerably 
more; a moderate average has been over 30,000 in the month. 

ing the last week the coal sent from all the Welsh ports to 
the Mediterranean amounted to 35,000 tons, and to France 
31,000 aS —_ be seen = the trade to a is 
increasing, the shipments to the consequent upon the tran- 
uilisation of A = ay are falling away. The total coal from all 
elsh ports amounted last week to 109,412 tons, and the consign- 
ments sent to London and Midland Counties were above the 
= This upward tendency in the coal trade may be regarded 
as only spasmodic, unless accompanied by an improvement in 
iron trade. The demand for merchant iron is such, as I am 
assured by the best authority in iron matters in Wales, as to 
fully justify Mr. Crawshay in putting on a furnace or two. Much 
cannot be expected, for I am informed that only 400 ironworkers 
remain doing hobbling or labouring work out of the many thou- 
sands who were formerly in active work at fa. was 
in the neighbourhood of Landore lately, and noted with 
regret the stagnancy existing. The works are not turning 
out a third of their capacity, but hopes of an im- 
vement are current. The works are in capital order, and 
fave not only the material, but the skilled labour to turn out 
excellent results. In the Neath Valley there is much more ani- 
mation of late both in the iron and coal trade. At Dowlais some 
orders are in hand, and at Blaenavon, Rhymney, and 
redegar, business has decidedly a better aspect of late. The 
character of the iron trade at present can’ be inferred by the list 
of last consignments sent from Cardiff and Newport, Swansea not 
exporting any: 1620 tons rails to — re; 1864 tons rails to 
Bombay ; 983 tons rails to Salonica and Constantinople ; 900 tons 
rails to St. John’s. Dowlais last week, in addition to rails for 
India and Bahia, sent 750 tons bars to New York, and 55 tons 
bars to rto. P. and Co. sent 10 tons bars, and Palmer, 


age 
d | Lewis and Co. 160 tons bars to Syra, and Lewis sent 70 tons wire 


to New York. 

In tin and tin-plate the exports, princi to New York, have 
been much iniovecaed of late, and Mpg pe Anton makers have 
been able to get an advance which though small is yet hopeful. 





In the case of pig iron, the advance referred to of late has not 
exceeded 3d. per ton, but any change out of the rut which prices 
have so long remained in is to be accepted as a favourable augury. 

A model of one of the Cardiff steamers, yma Thompson 
— of ees is pe on yt gore Sg ercipall ‘ 

e import of iron ore during last week, p y from 
Bilbao, would have exceeded any former quantity but for the 
fact that several vessels were “ neaped” just as they were ready 
for starting. As it was, the total received at Cardiff amounted 
to 11,889 tons, and at Newport to 7044 tons. This would indicate 
a hopeful condition for the future of steel. Iron is not at all in 
demand in respect of rails, and for an iron rail order to be placed 
is now one of the ties. 

The report of the begets to Newport, Mon., has been issued, 
and it is on the whole satisfactory, e total number of passen- 
gers carried in last half year amoun to 274,868 as against 
115,704. The dividend recommended is 5} per cent. 








Water Suppty at SANDRINGHAM.—We have on several recent 
occasions referred to the activity displayed by the authorities of 
several villages and small towns, in securing a good water supply 
at, in some cases, but cost. The water supply at Sandring- 
ham, as is generally known, was long a source of discomfort on 
account of inferiority in quality and quantity. In consequence 
of this Mr. re we — _— since sap to Sa 
upon a newsupply, and upon the better sewerage and dis 
sewage from the hall. After making careful surveys of the whole 
neighbourhood and trial borings at several places, the source of 
supply determined upon was a chalk spring in Den Beck Wood, 
at a distance of nearly a mile and a-half from the house. This 
spring issues from the base of the chalk at 92ft. above Ordnance 
datum, or 22ft. below the level of the ground floor of the house, 
and between the spring and the house there is a ridge of high 

round, rising to 175ft. above Ordnance datum, or 5ft. above the 
highest point of the roof. Upon this ridge a water tower 60ft. 
high has been erected, and on this tower a tank has been placed, 
sabe used as a service reservoir. By this means ample pressure 


has been provided for the discharge of water over the house in 


case of fire. The yield of the spring varies from 15,000 to 
150,000 gallons per day of twenty-four hours. The water is clear, 
cool, and sparkling, and has a hardness of about 17 deg., which is 


reduced to about 6 deg. by Clarke’s softening process, From the 
spring the water is conveyed through 750 yards of Yin. steme- 
ware pipes having Stanford joints, laid with a fall of 1 in 800 to 
the pumping station. This establishment consists of three build- 
ings. The rst serves as a lime-store and contains a small oval 
tank in which the lime-water is pre for the softening process. 
The solution of the lime is assisted by a pair of agitators, driven 
by a three-cylinder Ramsbottom hydraulic oR worked by a 
small branch from the rising-main. From this tank the lime- 
water is delivered in the proper proportion into two chambers in 
the second building, each of which contains 3000 gallons of the 
spring water to be acted upon by the lime-water. After standing 
for several hours the softened water is drawn off from the 
chambers by means of self-acting syphons, which obviate the 
necessity for the stuffing-boxes frequently used for this purpose, 
into the reservoir or pump-well, containing 18,000 gallons, and it 
is then ready to be pumped into the tank on the tower. The 
boiler and engine are agp in the third building, and betwixt 
the engine-house and the softening-houses there is a cooling pond 
for the condensing water. The water is pumped through an air- 
vessel having a capacity of 25 cubic feet, and fitted with proper 
rauge-glass and air-pump. The rising-main is 600 yards in length 
oan the pumping station to the on the tower, and the net 
lift from the bottom of the pump-well is 175ft. This is made to 
deliver the water thro the bottom of the tank, so that the 
pressure is always available for working the Ramsbottom e 
at the agitator. The tank is of cast iron, octagonal in plan, 24ft 
across and 12ft. deep, and contains 32,000 gallons, The tower is 
built principally of brick, the angle quoins in the battered base 
being of red Mansfield stone filled in between with the “car- 
rock” of the district. The two lower floors of the tower are to 
be used as a dwelling-house for the man in charge of the ping 
station, and above these are two other rooms and the | flat on 
the top of the tank, which have separate access by means of a 
circular staircase fixed in an octagonal turret attached to the main 
tower, and rising to the height of 100ft. above the ground. The 
supply main from the tank to the house is 6in. in diameter, and 
1870 yards in length. This main feeds two 4in. branches which 
encircle pede pra upon re are ren hydrants. The 
stables, gardens, equerries’ , ani ring! map ocr are 
supplied by means of 3in. branches, and it is also intended to 
supply the village of West Newton. The working of the 
hydrants was tested by Captain Shaw, ‘chief of the Metro- 

litan Fire Brigade, to his entire satisfaction—three or four jets 

ing played simultaneously over the roof of the building. These 
works place Sandringham in a condition of security from 
fire by few of the great country houses of oe 
and, what is even more important, provide a supply of pure an 
wholesome water free from contamination and well adapted for 
domestic requirements. The whole of the in a were ¥en 
and the work carried out by Mr. espe 9 C.E., for Mr. Raw- 
linson, and the pumping machinery and tank were erected by 
Messrs. Pratchitt Brothers, of Carlisle. 
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THE IRON TRADE AND IRONWORKS OF 
FRANCE. 


No, I. 

In little more than a week from the present time the 
members of the Iron and Steel Institute will be 
assembled in Paris to hold their autumnal meetings, for 
the second time in their brief but not uneventful history, 
on a foreign soil. Accepting the invitations of the 
Société des Se mg Civils, of the Société d’Encourage- 
ment, and of the directors of the Conservatoire des Arts 
et Metiers, the Iron and Steel Institute has done well to 
decide on holding its summer session in Paris. In that 
city, at the present time, metallurgists and mining 
engineers, as well as men in ype’: other rank and condi- 
tion of life, may learn lessons, and profit by observations 
that can be acquired nowhere else. 

But it is not with the beauties of Paris, nor with the 
intricacies and wonders of the Champ de Mars, that we 
now propose to deal. pepe pony 4 a practical and utili- 
tarian body, the members of the Iron and Steel Institute 
will seek in France to unravel the secrets, if any there 
be, which have placed such works as those of Creusot and 
Terre Noire in the distinguished position they now 
occupy, and have enabled French iron and forge masters 
from time to time to wrest orders from this country in 
open competition. We propose to assist the members of 
the Institute in their search after this knowledge, while 





at the same time we hope to interest our readers gene- 


total of 1866. From the latter date, however, the pig 
iron trade of France has made but little solid progress. 
The maximum production was attained in 1874, when 
the total output was 1,402,000 tons, of which 142,000 tons 
were made with charcoal. Since then there has been a 
gradual falling off, and the total yield of last year was 
only 1,250,000 tons, or 10,000 tons less than that of 1866. 
The only locality, indeed, in which there has been a sub- 
stantial advance within recent years has been that of the 
Meurthe and the Moselle, where it is understood that pig 
iron can be produced for 35s. per ton at the present time, 
a result, probably, that cannot be attained in any other 
locality in the world, and certainly not in any district of 
Great Britain. The decadence—for by that name we 
are bound to describe the lack of progress—of the pig 
iron trade of France may be referred to a variety of 
influences, but chiefly, no doubt, to the comparative 
scarcity and poverty of the native ores, and the conse- 
quent necessity for importing large supplies, at a heavy 
cost, from Algeria and other remote sources of supply. 
Not less than 975,000 tons of ore were imported into 
France last year for the production of 1,250,000 tons of 

ig, while in 1872, only 668,000 tons of foreign ores were 
imported for the production of 1,217,000 tons of pig iron. 
Algeria, Spain, and Belgium are the chief sources of 
foreign supply. France contains a great variety of ores, 
including hematites, carbonates, magnetic and oolitic 
ores, but in only one district—that in the East already 
spoken of —are the supplies sufficient for the carrying on 
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the following figures, which indicate the extent of the 
manufacture since 1865, will abundantly prove :— 


The make of steel in 1865 was 40,574 tons. 
1866 D 


” ? ” 37,762 ” 
” ” 1867 ” 46,477 ” 
” ” 1868 ” , ) ” 
” » 1869 ,, 110,224 ,, 
” » 1870 ,, 83,788 ,, 
” Phaeie: |  ? Say «ha 
” ” 1872 ” ? ” 
” » 1873 ,, 155,568 ,, 
” ” 1874 ” 214,457 ” 
” ” 1875 ” 222,000 ” 
” ” 1876 ” 230,000 ” 
” » 1877 ,, 268,361 


So that, in round figures, the production of steel has 
increased nearly 600 per cent. within twelve years. Of 
the 268,361 tons made in 1877, 217,000 tons were Bes- 
semer and Martin, and 42,756 tons were puddled and 
crucible steel. The chief seat of the steel trade of France 
is the district of Loire and Savoy, where no less than 
158,060 tons were produced in 1877, as compared with 
only 79,000 tons in the Centre—the next most important 
district—and 29,986 tons in the district of the Scheld. 
France has really become, in the fullest sense of the term, 
her own steel manufacturer, and no more signal proof of 
the fact could be quoted than that supplied by the im- 
port returns, which show that, while the imports of pig 
and wrought iron and iron ores continue to increase, the 
imports of steel are steadily falling off. French manu- 
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EIGHT-COUPLED GOODS LOCOMOTIVE, PARIS AND ORLEANS RAILWAY, 


rally by enlightening them as to the conditions under 
which the greatest of the French ironworks have been 
established and carried on. 

As a preliminary to this inquiry we may explain that | 
the iron trade of France is chiefly carried on in the | 
districts of the Ardennes, the ntre, Champagne, | 
Escaut, Loire et Savoie, Sambre, and the Moselle. To 
only three of these districts have excursions been 
organised—those, namely, of the Centre, which embraces 
the great works of Creusot ; of the Loire, which includes | 
the works of Terre Noire ; and of the Moselle, in which | 
Messrs. De Wendel carry on the extensive and interestin 
works at Hayanges. Of each of these works we shal 
afterwards speak more in detail, but in order that their 
relative importance may be fully understood, we shall 
here indicate very briefly the present position of the iron 
trade of France, in reference to its history, its statistics, 
and its resources. 

The pig iron trade has not in France, as in England 
been established largely on the possession of remarkable 
and almost unlimited resources, but, rather on the press- 
ing requirements and the patient industry of the people. 
Those requirements oumpeied the French to give atten- | 
tion to the art of Tubal-Cain almost as early as England, | 
herself. The total production of pig iron in the middle | 
of the last century was almost as large in France as in| 
England, and in the first year of the present century the 
annual output was over 100,000 tons. But from this | 
period England left France a long way in the rear. The 

production of the French ironworks only ad- 
vanced from 266,000 tons to 522,000 tons of crude 
iron between 1830 and 1846; but in the course 
of the next twenty years, the production rose | 
this being the actual | 





to 1,260,000 tons per annum, 


of an extensive trade. The Mokta ores of Algeria, 
which are, perhaps, more largely employed than any 
others imported, cost 45f. per ton at the works, as com- 
pared with only 20f. at the mines, while the specular 
ores of Elba, and the spathic ores of Spain—both also 
largely used—cost respectively 37f. and 43f. at the works, 
as compared with only 13f. and 14f. at the mines. 
France, like Belgium, devotes much attention to the 
manipulation of wrought iron; so much, indeed, that 
the production of such iron is even now more than three- 
fourths that of crude iron, notwithstanding that the use 
of manufactured iron has so largely gi 
steel. In 1869, indeed, France 
of wrought iron, as compared with 1,380,000 tons of crude 
iron; but strangely enough, in the following year— 
mainly, no doubt, because of the war—the production of 
wrought iron was diminished by exactly one-half, while 
there was only a decline of 400,000 tons in the output of 
crude iron. Wrought iron has never since come up to the 
level of 1869, although in 1874 it approximated to it pretty 
closely with an output of 886,000 tons, of which the great 
bulk was produced in the district of Loire and Savoy. 
Some 25,000 tons of wrought iron of a superior quality 
are still made from charcoal, and 19,000 tons more 
are made with charcoal and coke, the residue being 
roduced entirely with coal. Within the last three or 
our years the make of iron rails in France has greatly 
declined, but in merchant iron the diminution is not so 
serious. Sheets and plates are still produced, chiefly in 
the Ardennes, the Loire, and the Nord, to the extent of 
over 100,000 tons per annum. Out of this branch of the 
trade, likewise, the recent course has mn steadily 
retrograde. 2; 
. With steel, on the contrary, it is quite otherwise, as 


ven place to that of | 
uced 1,120,000 tons | 


| and Bessé 





| facturers supplied last year to French railway companies 


no less than 136,000 tons of steel rails, or 6000 tons more 
than in the previous year, and this, too, although the 
prices quoted in France have invariably been higher than 
those of either Belgium or Great Britain. 

With the résumé thus given of the present condition 
of the French iron trade, the reader will be better able 
to realise the relative importance of the facts which 
follow in reference to the principal works. These facts, 
we may add, have been derived from official sources, and 
are thereforc strictly to be relied on. 

Terre Noire—The works of the Compagnie des 
Fonderies et Forges de Terre Noire, ts Voulte, 
et Bességes, have many claims to the notice of 
metallurgists, and to a leading place among the 
great workshops of Europe. It is not alone that 
they are the second largest works of their kind in 
France, representing a vast capital, and employing about 
8000 hands, but they have been of recent years the focus 
whence has radiated many metallurgical discoveries and 
improvements, and it is not too much to say that upon 
them, more than upon any other establishment of the 
kind, are concentrated at the present time the hopes and 
the expectations of those to whom have been chiefly 
committed the destinies of our great staple trades. 

pores i a in the year 1819, and authorised subse- 
quently by a royal decree of the 13th November, 1822, the 
interests now represented by the works at Terre Noire 
were carried on from 1822 to 1839 by a com- 
ag fom the Compagnie des Fonderies et Forges de 
a Loire et d’Istre, and from 1839 to 1859 they were 
carried on by another proprietary, named the Compagnie 
de la Loire et ’Ardéche. In the latter year the style 
and constitution of the company underwent considerable 
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alterations, resulting in the present title and arrange- 
ments. 

The original concern was founded solely for the 
purpose of working the iron mines of La Voulte, but 
very shortly afterwards, MM. Frérejean pére, fils et Cie., 
the promoters of the company, acquired at Terre Noire 
a site for the erection of blast furnaces and a forge on 
the English system. The forge was erected and set to 
work in 1822; and in the following year, the Société des 
Mines de Fer, founded by M. de Gallois, erected two 
blast furnaces close at hand. These were speedily 
acquired and carried on by the Com ie de la Loire 
et d’Isére, which still further extended its operations 
about the same time, by establishing four blast furnaces 
at La Voulte. The works at Bességes were originally 
founded in 1846 by the Société des Bisse Peinpeer et 
Forges de Bességes, and on the 28th February, 1855, they 

me incorporated in the second or intermediate com- 
pany already alluded to. In 1864, again, the blast 
rnaces at belonging to the Société Houilliére 
de Robiac, with the iron mines of Bességes, Travers, and 
urry, became incorpora in the same concern. In 
the meantime, however, other acquisitions were in pro- 
gress. In October, 1850, the company acquired the 
works of Lorette and of St. Julien, and in the 
following year, they became the owners by purchase of 
the works of Pouzin, with two blast furnaces, and of the 
iron mines of St.-Priest. Other ironstone mines were 
acquired at Ailhon, in 1862, and concurrently with these 
acquisitions, coal mines were purchased at Lalle and 
elsewhere, so that when the present proprietary was 
established by a decree of the 22nd January, 1852, the 
various concerns embraced within its jurisdiction made 
up one of the largest commercial and industrial interests 
in France. 

As now constituted, the Compagnie des Fonderies et 
Forges de Terre Noire, La Voulte et Bességes embraces 
the works of Terre Noire, St. Julien, Lorette, La 
Voulte, Le Pouzin and Bességes, six establishments in 
all; ironstone mines at La Voulte, Lac, St. Priest, 
Ailhon, and Bességes; and the collieries of Rereux, 
Janon, Lalle, and Céte-Thiollitre. Of these various 
works, the most important group is that which has 
its centre at Terre Noire, near St. Etienne, usually 
called the group of the Loire. Here are concentrated not 
only the blast and forges of Terre Noire, but 
the smaller forge of Lorette, and works for the manufac- 
ture of both Bessemer and Siemens-Martin steel, while 
the collieries of Rereux and Janon are in the immediate 
neighbourhood. There are only three blast furnaces at 
Terre Noire, actuated by two blowing engines with a 
united power equal to that of 280 horses, and furnished 
with fine Cowper-Siemens stoves. These furnaces make 
only Bessemer iron and a, of which the annual 
production is 30,000 tons. In the forge of Terre Noire 
there are twenty-three puddling and nineteen reheati 
peas agg ae four steam hammers, two forge trains, an 
seven rolling mills, actuated by thirty-nine steam engines, 
equal in the te to 1600-horse power. The Bessemer 
steel works are situated so near to the blast furnaces 
that the pigs can be carried direct from the furnaces to the 
converters, of which there are four in all, each equal to the 
treatment of 4500 to 5000 kilogrammes of pig iron per 
blow, and furnishing together upwards of 27,000 metrical 
tons of ingots per annum. For the production of 
Siemens-Martin steel there are nine ordinary 
furnaces with their gas generators, and nine reheatin 
furnaces, altogether equal to a yield of 22,500 metrica 
tons of steel per annum. In the foundry and other 
workshops adjoining there are four steam engines, 
representing a power equal to that of fifty-three horses 
while the production of castings, projectiles, and steel 
without blow-holes, is about 1500 metrical tons ann ually. 
In the company’s small forge of Lorette, near to Terre 
Noire, ten puddling and nine reheating furnaces are 
employed, along with a steam hammer and five forge 
trains, in producing about 2000 tons per annum of 

lates, &c. The colliery of Rereux, near to the works of 
Terre Noire, yields the company from three pits, in 
connection with which seven steam engines are employed, 
about 32,000 tons of coal perannum; while the colliery of 
Janon, in the same district, worked by two pits and a 
drift, only yields an annual output of about 19,000 tons. 
The extent of surface covered by the works of the 
company in the district of the Loire is 38,500 metres 
carrés—about 46,000 square yards— while the number of 
hands employed is 2200, and the thirty-nine steam 
engines engaged yield a power equal to that of 2377 
horses. 

But scarcely less important than the group of works 
just described is that which has La Voulte for its centre 
and is situated in the district of the Ardéche. This 
group embraces fine ironstone mines, worked both by 
shafts and galleries, or drifts, and unitedly producing 
about 160,000 tons of iron ore per annum, two blast 
furnaces at Pouzin producing about 20,000 tons of white 
iron annually, a foundry at La Voulte from which about 
16,000 tous of finished castings per annum are turned 
out, and four blast furnaces at La Voulte, yielding about 


22,000 tons of ordinary white iron, and 16,000 tons of grey , 


iron for castings annually. The most productive mines 
in the district of the Ardéche are those of La Voulte, 
which alone produce 55,000 tons of ore annually. The 
mines of the Lac and of St. Priest are situated at Privas, 
and are connected with the Mediterranean Railway by a 
branch 328 yards in length. They are worked by nine 
pits and four steam engines, and they yield a total output 
of 50,000 tons per annum, a production which, although 
greatly below that usually obtained from ironstone mines 
in the Cleveland or Barrow districts in England, is yet 
considered more than an average for this part of France. 


The works of La Voulte and of Pouzin call for no special 
remark. At the former three of the four blast furnaces 
are now in operation, and in the foundry the work is 
confined chiefiy to castings for bridges, projectiles, and 
machines of various kinds. 

A third group of works is owned by the Terre Noire 








Company in the Gard district, in the neighbourhood of 


Besseges, and embraces the ironstone mines of Rochoule 
and of Travers, the collieries of Halle, the blast furnaces, 
foundries, forges, and steel works of Bességes, and the 
blast furnaces, fo and steel works of Alais. The 
ironstone mines of Travers and Rochoule yield together 
about 30,000 tons of ore per annum, while the mines of 
Alais, situated at a distance of 2 kilometres—1} miles— 
from the works of that name, give an annual yield 
of 45,000 tons. The company’s collieries at Halle are 
worked by three pits and several drifts, and produce about 
55,000 tons per annum of coal, a great part of which is 
converted into coke at Bességes, where there are eighty- 
nine coking ovens, on Carve’s system, producin, 

about 38,000 tons of coke annually. At the works o 

Bésseges there are four blast furnaces, producing 40,000 
tons per annum of grey iron, Bessemer pig, and spiegel, 
and at Alais there are other six blast furnaces, yielding 
from 30,000 to 35,000 tons of pig iron annually. There 
are forges both at Bességes and at Alais, the former, with 
eighteen puddling and twelve reheating furnaces, two 
— hammers, and seven trains, producing 40,000 
tons of finished metal per annum, while the latter, with 
thirty-three puddling, fifteen reheating furnaces, five 
steam hammers, and seven trains, yield a total annual 
production of about 16,500 tons. th establishments 


also embrace the necessary resources for the manufacture | P° 


of steel, but while the Siemens-Martin process is con- 
ducted at both, the Bessemer process is carried on only at 
the works of Bességes, where there are four converters, 
each equal tothe treatment of 5000 kilogrammes of metal per 
blow, and an aggregate annual production of 25,000 tons of 
ingots. For the carrying on of the Siemens-Martin pro- 
cess at Bességes, there are four ordinary Siemens gas and 
two reheating furnaces, with five gas generators and two 
steam engines, equal in the aggregate to a yield of 12,000 
tons of ingots per annum. ‘The Siemens-Martin steel 
works at Alais is smaller still, consisting only of two fur- 
naces of each kind, representing a total annual produc- 
tion of 6000 tons of ingots. Foundries also have been 
established at both Bességes and Alais, the former yield- 
ing 7000 tons, and the latter 2500 tons of castings, &c., 
per annum. 

From what has gone before it will be quite apparent 
that although none of the various establishments owned 
by the Terre Noire Company are singly of any excep- 
tional extent, their aggregate makes up a vast and influen- 
tial industrial concern. And this fact will become still 
more strikingly obvious if we furnish a few figures illus- 
trative of the united resources of the ne | 

The united concerns owned by the Terre Noire Com- 
pany embrace nineteen blast furnaces, of which only 
eleven are at present in operation; eight Bessemer 
converters, fifteen Siemens-Martin furnaces, eighty-four 
puddling, and fifty-five reheating furnaces, twenty-eight 
trains of all kinds, twelve steam hammers, and 143 
engines, of an te power represented by 8505 horses. 
The works of the company cover 116,789 square metres 
carrés, and their railway lines cover 126,847 metres, 
while 7442 workmen and 439 managers and clerks are 
employed. As showing the recent progress of the com- 
pany, it may be of interest to state that in 1877 the out- 
put of iron ore from its own mines was 200,000 tons, as 
against only 160,000 tons in 1867; in 1877 it produced 
158,000 tons of pig iron, as compared with 94,000 tons in 
1867, and in the former year it produced 147,000 tons of 
finished iron and steel, as compared with only 74,500 tons 
in the latter. 








TESTS FOR A NEW WATER SUPPLY IN THE 
MIDLANDS. 

In Feb: last the Rural Sanitary Authority of Tamworth 
resolved, “‘That Mr. Henry J. Marten, of Wolverhampton 
and London, be requested at once to report to this authority 
as-to the best mode of supplying Bole Hall and Glascote, 
Fazeley and Wilnecote with water.” Mr. Marten has now 
issued his report. After acknowledging important assistance 
from Mr. Spruce, a member of the rd and a mining engi- 
neer of great experience, he states that his first consideration 
was naturally given to the source of supply. With this object 
he examined various sources within the mining area of which 
the district in question is largely composed ; and although in 
that locality in one or two instances supplies existed which at 
present appeared to be both ample in quantity and fairly good 
in quality, yet, as with active mining operations proceeding 
all around them, neither their permanence nor quality could be 
guaranteed, he came tothe conclusion that it would be useless 
to extend his inquiries in that direction, especially also as it was 
more than doubtful whetherthe Local Government Board would 
sanction a loan for works, the — supply of which 
was subject to mining contingencies. nder these cireum- 
stances, therefore, it became necessary to consider the supplies 
to be derived from other geological formations in the district, 
—and within a xo distance from the place named— 
and with this view an extensive series of experimental test 
borings were made by Messrs. Le Grand and Sutcliffe, of 
Magdala Works, Bunhill Fields, London, with their Abysin- 
nian tube wells in the drift measures of the valleys of the 
river Tame and Anker. Twenty-two samples, which were 
afterwards submitted to the analysis of Mr. E. W. T. 
Jones, F.C.S., public analyst for Wolverhampton and South 
Staffordshire, were procured from these test wells, and from 
various springs and surface waters in the locality. The results 
are set forth in a table appended to the report. In this way 
a correct estimate of the quality of the various sources of 
supply within the district was arrived at. After discussing 
these various sources of supply, and giving some interesting 
information as to the effect of the various chemical consti- 
tuents of water, so far as they affect a town supply, Mr. 
Marten arrives at the conclusion that the best source of supply 
is that to be obtained from a well to be sunk in the conglo- 
merate beds near Hipway tollgate, on the road between 
Tamworth and Lichfield, as the quality of water to be 
obtained from that source is superior to that of any 
other well water in the locality, being remarkably soft, 
and free from earthy impurities. In fact, it is fully 
equal to the quality of the water of the celebrated Hammer- 
wich Brook near Lichfield, without, of course, being subject 
to local impurities entering it by surface drainage, nor to dis- 
coloration in time of floods, &c.; and Mr. Marten draws atten- 





tion to the fact that by having the command of a supply of 
the superior character he points out, manufacturers requirin 
a supply of pure water will be attracted to the district, an 
that thus the value of all property within it will be material] 
enhanced. Mr. Marten recommends, therefore, that a well 
and pumping station should be established at the spot indi. 
cated ; that a main pipe should be laid thence through the 
town of Tamworth, with subsidi: distribution pipes to 
Bolehall and Gloscite, Fazeley and Wilnecote, to a covered 
reservoir to be constructed at the summit of Gloscite Hill; so 
that, with the pumping station on one side of the town, and 
the reservoir on the other, an uninterrupted supply is doubly 
guaranteed. Mr. Marten then enters into the consideration 
of the quantity of water to be provided, the cost of the 
works, and the probable revenue and working expenses, on 
the basis of supplying the rural district alone and the 
rural and urban districts combined, including the supply of the 
borough of Tamworth. Mr. Marten statesthat he proposes that 
the supply should be constantly laid on, and that the water 
shoul stored in covered reservoirs, so that it will not see 
daylight until it issues from the customers’ taps, and can thus 
be subject to no previous impurity nor contamination. The 
report is full and carefully drawn, and Mr, Marten concludes 
by observing that in the event of the authorities carrying out 
a waterworks for the supply of their own district only, or for 
the supply of the combined district on the lines he indicates, 
that in his opinion they will not only have the comman« of 
an ample supply of most excellent water, but that they will 
ssess as cheap and efficient a waterworks as the circum- 
stances of the case admit of. 








ON TWO NEW CHEMICAL PRODUCTS FROM A 
HYGIENIC POINT OF VIEW.* 
By Dr. T. L. Purpsoy, F.C.S. 

I HAVE the honour to call the attention of the International 
Hygienic Congress of Paris to some new chemical peceasinees 
which will have, in all probability, a very considerable influence 
upon the amelioration of public health. Everyone is aware of 
the dangers inherent to the manufacture, and to the use of colours 
having a basis of lead, that is, made with white lead. We all 
know that the health of the workmen is compromised to an 
enormous extent in this branch of chemical ialoetey, and that 
the remedies adopted, such as the habitual use of dilute sulphuric 
acid for drinking, the frequent washing of the body, the usv of 
gloves and “‘respirators,” &c., are totally inadequate to arrest 
the evil. It would be easy—but it is useless here—to dilate pon 
this subject. 

For many years past efforts have been made to discover some 
white substance which could effectually white lead in the 
peeing pg ships, wooden metallic works of all 

inde, &c., and I have myself devoted several months of hard 
work to this important subject, but with very little success, 
There has been found, it is true, in oxide of zinc, a white sub- 
stance, ame poloens than and a substance that can very 
well be for oil painting, but its production is very costly, 
and its mechanical properties as an oil paint are not sufficiently 
prominent to enable it to cope advantageously with the commerce 
of white lead. It is very different, however, with an invention 
of Mr. Thomas Griffiths, of Liverpool, who has succeeded in 
obtaining a very interesting product, to which I desire to call the 
attention of the Congress, in a few words. 

This new preparation, which is already manufactured on a 
tolerably scale, has for basis a sul: of zinc, or an oxy- 
sulphide of that metal, the pro es of which, as an oil paint, 
are most remarkable, as I have had several times the egg 
of testing. It is prepared by precipitating a salt of zinc, by 
means of a soluble > washing and drying the precipitate. 
This is next calcined at a —! with certain utions, and 
as it leaves the furnace it falls, whilst quite hot, into cold water. 
There it is submitted to levigation, collected, and afterwards 
dried. The result is a white colour of great fineness, and of 
— beauty. 

rom a hygienic point of view, this new zinc white of Mr. 
Griffiths is infinitely superior to white lead, as it is, moreover, in 
a practical sense. It possesses no noxious Bp & neither its 
manufacture nor its use affects the health of the workmen ; the 
price at which it can be obtained is comparatively very moderate ; 
its durability, in the most variable of climates, is, so to say, 
indefinite ; and it is in no way aff by gaseous ei s of 
any kind, nor by damp. This is a product which deserves most 
assuredly the attention of all those who have at heart the health 
of the working classes. What is most remarkable is that the new 
white covers much better than white | whilst it is more 
resisting as regards the attacks of the weather, so that its use is 
not only without any kind of danger to the health, but it is more 
economical than the latter. 

The second preparation, of which I desire to say a few words 
here, is a new kind of paint called enamel astat, which is already 
largely used in -» oe and in the English colonies, It isa 
product which, of late years, has become a special branch of 
manufacture on the part of the Silicate Paint Company, of 
London, thus named because the oil paints manufactured by this 
company have for their basis a very pure silica, obtained from a 
natural deposit discovered a few years ago in the west of England. 
This deposit, which is very extensive, consists of hydrated silica, 
containing about 13 per cent. of water, and after being caicined it 
supplies a very white substance, containing about 90 per cent. of 
pure silica. The natural product, after levigation and calcina- 
tion, thus yields a very white anda very fine substance, which 
assimilates perfectly with other colours, and with oils, &c. By 
means of this perfectly inert and harmless substance, and certain 
resinous preparations, there have been produced enamel ts 
which are impermeable to water, and which are applied easily by 
means of a brush like ordinary oil pajnts. 

These enamel paints dry Hew quis on the various objects of 
wood, stone, or metal, to which they are applied, yielding a hard, 
smooth, brilliant, and impervious surface, which resembles either 
porcelain or marble, and is endowed with great cleanliness. As 
this ge ag is quite insoluble in water, it can easily be 
washed, when desirable, with soap and water, and its durability 
appears to be indetinite. For the walls of hospitals and barracks, 
for preventing the entrance of damp into apartments, and for a 
host of other hygienic purposes, as well as for purposes of decora- 
tion, and the preservation of meta lic surfaces, &c., this ingenious 
enamel paint will certainly be found of very great value. 

[ do not hesitate to take the risk of abusing the time at the 
disposal of the Congress in calling the attention of its b 
to these new chemical products, for I am perfectly convinced 
that they must be ranked among the most ingenious and useful 
inventions that have been made in our day. 











Society or Enetngers.—Arrangements have been made for a 
visit of the members and Associates of the Society, on Wednesday, 
the 1ith instant, to the Steam Clock Factory, Whitehorse-road 
Croydon. After leaving that establishment, the members and 

ciates will p d to inspect the following works :—The 
Croydon Waterworks in Kagits Songenme 
engine by Messrs. Hathorn, Davey, an 





where a new pum 


Campbell, of 
Phra 


has 


recently been ; the water tower at Park ; the 
ee rue machinery at Brimstone Barn, which was 


aldwin Latham, C.E.; and the sewage farm at 
Beddi mn. Members and Associates will assemble at Messrs. 
Gillett and Bland’s works at 10.45 a.m. 


* Congres International d’Hygitne de Paris. 
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RAILWAY MATTERS. ; 

Ly 1870 Austria imported 116,000 tons of rails, and exported 94 
tons. ‘The imports in 1875 amounted to 1348 tons, and the exports 
to 10,774 tons. 

Tue relaying of the Great Southern and Western Railway of 
Treland with new rails has at last been begun. Some of the old 
rails have been down more than thirty years, 

‘Two Norwegian engineers in connection with the working of 
mines in Lapland propose a railway through the Lulea and 
‘Tornea valleys from the Bothnian creek across the mountains to 
the North Sea, where coal can be procured from England. 


THE wate extent of railway in operation in France at the 
close of March, 1878, was 13,170 miles, as compared with 12,778: 
miles at the close of March, 1877. It follows that 391} miles o 
new line were completed in France during the twelve months 
ending with March 31st, 1878. 

Tue Victorian Parliament reassembled on the 9th July. The 
Ministerial programme includes ‘a bill for the purchase of the 
Hobson’s Bay Railway. The Hobson’s Bay shareholders are to 
receive £82 10s. per share. The total purchase money is 
£1,320,820, of which £855,000 will be paid in cash and the balance 
in debentures. 

THERE is reason to think that the receipts from first class 
passengers, which have been so distinctly declining on English 
railways during the past five years, have also fallen off in Ger- 
many. In Prussia, the Minister of Trade has directed that, in 
order to increase the employment of first class railway carriages, 
return tickets shall in future be issued by the railways, not only 
for second and third class journeys, but, also, which is a new 
regulation, for first class, 

Tue North Eastern Railway Company are about to test a 
wrought iron sleeper and chair clip, patented by Mr. Charles 
Wood, ‘The sleeper consists of an inverted trough, and through 
square holes punched in this trough, a clip chair of rolled wrought 
iron or cast steel is slipped from the under side. The clip chair 
is of horseshoe-shape outside, forming a hook about 2}in. wide, 
and the other side like one jaw of an ordinary railway chair for 
taking a wooden railway key. This wooden key fastens the rail 
tightly upon the sleeper while serving to hold the clip chair 
in its place. Mr, Wood claims for his invention superiority over 
any other method in vogue on the ground that there are no bolts, 
nuts, washers, &c., all of which are liable to go wrong. 

A NARROW gauge railway of considerable importance is to be 
made in the United States. Opinion is largely divided in 
America as to the value of narrow gauge lines, and recently the 
broad gauge party have had the best of it. It will therefore be 
something of a triumph for their opponents if the line to which 
we referis made. It will unite Pittsburgh and Chicago ; it will be 
a _— trunk line, and the scheme seems to be so far developed as 
to be deemed «success. The gauge will be 3ft. standard, laid with 
oak ties 6in. thick, 7hin. face, and 64ft. long, 40 Ib. T rails. The 
embankments will be substantial, and every care will be taken to 
make the road excellent. Organisations are being formed in 
Indiana and Ohio to build a north and south narrow gauge road 
to connect with this road, and many of them will become tribu- 
taries to the main line. 

Tue report of the Vale of Clyde Tramway Company, which 
was adopted at the half-yearly meeting at Glasgow on Tuesday, 
contains certain statements testifying to the value of steam as a 
locomotive power for tramways. As regards one section of the 
company’s system, that to Govan, it is p conan that the net profit 
to the shareholders has risen from £1435 to £2187, or an addition 
of above 50 per cent. To some extent this is due to growth of 
the traffic, but the board is able to state conclusively that in the 
main it results from the substitution of steam power for horse 
haulage. The fare on this section is very low, amounting to one 
penny for one and three-quarter miles. ith these low fares the 
company has earned a dividend of 44 per cent., and this rate will 
doubtless be improved when the incidental cost of making the 
line and premises suitable for the steam engines is removed. 

Tue steel rails made at Crewe, and the sleepers, chairs, keys, 
bolts, and materials of all kinds in the construction and 
repair of permanent way on the London and North-Western Rail- 
way must either be exceptionally cheap or abnormally excellent. 
We find from the last -year’s report of the company that the 
charges under the head of maintenance ‘of permanent way are 
absurdly small ; Li pon pe only £55,899, while on the Midland 
they came to £91,995, and on the Great Western to £160,155. 
That the advantage is not in _— is clear, because the London 
and North-Western spent on this item £135,270; the Great 
Western, £127,495; and the Midland, £103,780. Nor is it that 
the traffic is moderate by comparison, for the London and North- 
Western gross revenue last year was £4,524,153, and the train 
miles run 15,992,307 ; while onthe Great Western the figures stand 
£3,473,762, and 12,866,326 ; the Midland being £3,043,771, and 
11,853,743. It has often been asserted that no one knew what a 
locomotive built at Crewe cost. It looks as though this ignorance 
were extending to permanent way. 

In the report of the London and North Western Railway 
Company, just issued to the shareholders, it is stated that tenders 


NOTES AND MEMORANDA. 


THE fifth publication of Behm and Wogen's well-known 
“Population of the Earth,” makes the number of the earth’s 
human inhabitants for thecurrent year 1,439,145,300, an increase of 
15,000,000 over the estimate of last year. The increase is attri- 
buted partly to natural growth, ly to exact knowledge due 
to recent censuses. The distribution of the population among the 
grand googrerkions divisions is as follows :—Europe, 312,398,480 ; 
Asia, 831,000,000; Africa, 205,219,500 ; Australia and Polynesia, 
4,411,300 ; America, 86,116,000. 

In uois County, Ill., eighty-five miles south of Chicago, 
53,500,000 gallons of water flowing from artesian wells are daily 
supplied for irrigating land. No well is over 75ft. deep. There 
are 200 wells within a radius of twenty miles, all of small bore. 
The —— is 90ft. above Lake Michigan, and there is no high 
land for 200 miles which can furnish a fountain-head to these 
wells. A correspondent of the Baltimore Sun says that engineers 
are confident the artesian river flowing under San Francisco, 
leading direct from the exhaustless lakes of the Sierra Nevada, is 
quite adequate to supply several cities of its size. 

THE report of the committee of the British Association, on the 
best means of developing light from coal gas, is largely occupied 
by a tabulated series of results obtained with different kinds of 
burners, such as the rat-tail, union or fish tail, batwing, and 
argand, and also the influence of globes of different Wists tehnes, 
and materials. The report is strongly in favour of cannel rather 
than common gas, on account of its comparatively small influence 
on the atmosphere of apartments and the smaller proportion of 
sulphur it contains. e report also advocates the burning of 
gas at a comparatively low pressure, and the use of district 
governors to equalise the pressure in different levels of towns, 
and of regulators in houses and street lamps, to give the exact 
pressure calculated to give the best photometric results. 


Ir is well for those who manufacture articles liable to decompo- 
sition to know that glycerine has the power of arresting fermenta- 
tion to a remarkable . It is stated in the Chemical Journal 
that glycerine retards lactic and alcoholic fermentations. 
One-fifth of glycerine added to milk at a temperature of 15 deg. 
to 20 deg. C. prevents it from turning sour for eight or ten days. 
One-half or one-third of glycerine, at the same temperature, 
retarded the fermentation of milk for six or seven weeks. At 
higher temperatures larger quantities are needed to produce the 
same results. The formation of hydrocyanic acid from amygdaline 
and emulsine is also retarded by glycerine. It becomes thus very 
serviceable in preventing the spoiling of various lotions. For 
this reason it is not unusual to add a small quantity to the pre- 
paration known as milk of roses, and also to almond paste. With 
regard to cosmetics generally, the use of glycerine in small quan- 
tities may be recommended. 

A SERIES of experiments has been carried on at the Washing- 
ton Navy Yard, by Commander L. A. Beardslee, of the United 
States Test Board, to ascertain the strength of iron used in chain 
cables. It had been suspected, with just that the British 
Admiralty tables for the strength of wrought iron needed revi- 
sion. Not less than 2000 tests of the tensile ee of iron 
have been made at the Navy Yard, to determine the elastic limit, 
elongation, and reduction of area of the various specimens ; and 
42 complete chemical analyses have also been ormed. Some 
of the conclusions which have been reached are remarkable. 
The Admiralty tables are declared unsafe, and new ones have 
been pre . The Board finds that the tenacity of 2in. bar for 
chain cables should be between 48,000 and 52,000 Ib, per square 
inch; lin. bar, between 53,000 and 57,000; and that stronger 
irons than these make inferior cables, because they have less 
ductility and capacity for welding. The strength of wrought 
iron and its welding power are influenced quite as much by the 
reduction it has undergone in rolling as ordinary differences in its 
chemical composition. 

Tue German Ironmasters’ Association has had the classification of 
steels under discussion. It is well known that this is a difficult 
subject, and it has proved too much for the Germans, who have 
accordingly resolved :—(1) That a general classification of iron 
and steel is neither necessary nor useful. (2) That the tests now 
customary for testing iron and steel goods—hammering, bending 
and loading for rails, bending for axles, pulling for sheets, &c., are 
sufficient. (3) A specification of limits of value of the properties 
of iron and steel goods in reference to their uses is desirable. 
(4) That a further prosecution of the experiments hitherto 
conducted by the association, with common commercial 
irons, is therefore desirable, in view to an eventual special 
classification of railway materia]. (5) That State testing be 
placed under the control of a commission, consisting on the one 
part of delegates chosen by consumers and producers alike, and, 
on the other, of approved men of science. (6) Quantities of 
metal in railway contracts to be determined by ironmasters con- 
jointly with the railway engineers. (7) That the proposal made 

y Dr. Reuleux, to draw = a table of properties, and stam: 
goods with a mark corresponding to a designation in the table, is 
impracticable. 

‘THE great heat in the Comstock mines supplies a never ending 
theme for discussion in American mining papers. The latest 

lusion on the subject is that, if the air in the Comstock mines 





will shortly be invited for the construction of short junction lines 
at Wolverhampton and Walsall. The plans for these extensions 
have been for some time prepared, but their execution has been 
deferred owing to work more urgently needed. The first of the 
pecieeet railways will leave the Stour Valley line at Wolver- 

amption, near Messrs. Sparrow's Osier Bed Ironworks, and 
passing round by Moseley, will join the old Grand Junction line, 
at or near the Nechells-bridge. e second railway will leave 
the old Grand Junction line near James-bridge station, and run 
direct to Walsall, thus avoiding the present circuitous route vid 
Bescot. The new lines will not only place Walsall and Willen- 
hall in more direct communication with Wolverhampton, but 
also with Bushbury, Penkridge, Stafford, Crewe, Chester, 
Manchester, and ie They will, moreover, tly relieve 
the Stour Valley line of the present pressure of traffic by opening 
up a new and direct route from Birmingham to Wolverhampton 
vid Walsall and Willenhall. 

THE supplement to the last Gazette of India contains some 
interesting statistics of the number of servants of all races 
employed on the different railway lines in India. The grand total 
for 7278 miles of line is 132,040, or between eight and nine indi- 
viduals per mile. Of these 132,040 persons, 125,040 are nativ 
3319 are Eurasians—children of Furopeans but born in Asia—an 
3607 are Europeans. Again, of the total number 8837, of whom 
8257 are natives, 271 Eurasians, and 309 Europeans are employed 
in the department of general administration ; 31,616, of whom 
29,339 are natives, 1238 Burasians, and 1044 Europeans in the 
traffic and telegraph departments ; 52,259, of whom 51,631 are 
native, 248 Eurasians, and 380 Europeans in the engineer’s de. 

artment; and 39,328, of whom 35,887 are natives, 1567 

jurasians, and 1874 Europeans, in the locomotive and carriage 
departments. The first thing that strikes us about these figures 
is the enormously 1] roportion of natives, not only in the 
total, but in every individual branch of the work. In fact, it 
may almost be said that the working of the railways is practically 
in the hands of the natives of the country—in some cases, but not 
in all, under European supervision. The insignificant number of 
Eurasians eonlored is hardly less — n one department 
alone—traffic and telegra; oes it ex that of the Europeans. 
Turning again to the statistics of casualties, we find that amon; 
an average number of 3513 Europeans employed in the year end- 
ing 30th September, 1877, there were only eighty-three deaths, 
while among an aver number of 3319 Eurasians emplo 
there were gay, Siege nine deaths, giving about half as high a 
death rate for Eurasians as for Europeans. The dismissals were 
~ and 256 respectively, showing no great disparity between the 
wo classes, 





were dry, the men would suffer much less than they do. The 
Virginia Chronicle says: ‘‘ There is a great difference of opinion 
among miners as to the degree of heat that aman can endure, and 
the question is often discussed, some taking the ground that a 
human being cannot exist for any length of time where the 
temperature is above 150 deg. ese persons seeney judge 
from the state of the air in the mines on the Comstock. The 
y seater of we that — be ape ro : without —_ a 
epends greatly on the supply of the oxygen in and the dryness o' 
the air. The usual heat fr a Turkish bath is from 120 to 140 deg., 
but there are often side rooms which are heated to 180 and 
200 deg. Where the air is perfectly dry 250 and 280deg. have 
been endured with impunity, but the air must also be pure and 
the supply kept up constantly. At such a temperature in the 
foul and damp air of the Comstock mines, a man would be suffo- 
cated almost immediately. As it is, the miners suffer more 
intensely than they would in a dry oven on the surface, where the 
heat was more than twice as great as in the lower levels.” 

At the June meeting of the Society for Encouraging National 
Industry, of France, td Hélouis exhibited samples of metallic 
threads and ribbons “‘irisated” by means of binoxide of lead, and 
also samples of lace work ornamented with them. Nobili was 
the first to obtain such deposits as these on different metals, by 
electro-chemical means. He immersed a metallic plate, placed 
in communication with the positive pole of a battery, in a 
solution of acetate of lead, for example. The negative pole was 
fastened to a platinum wire, surrounded, except at the ends, by a 
glass tube ; this tube dipping into the liquid in such a way that 
the free metallic end was placed at a distance of from one to two 
millimetres from the plate, the current was passed through it. 
It was observed that around the wire there were formed concentric 
rings, produced by delicate films of binoxide of lead, and cha- 
racterised by varied and extremely brilliant colours, like those 
exhibited by soap bubbles. Becquerel made an exhaustive study 
of this phenomenon in 1843. By substituting for acetate of lead 
a solution of oxide of lead in potassa, or soda, he obtained 
iridescences that were much more solid, and by taking a certain 
number of wires as negative poles he was enabled to give objects 
of small dimensions uniform colorations of such tints as he 
wished. For certain kinds of objects his process is still in use at 
the present day. But “‘irisation” has never before been attempted 
on ribbons or wires of such delicacy as to measure on an ave 
32,800ft. in length to the pound. M. Hélouis has succeeded in 
giving these delicate threads and bands uniform tints throughout 
, med whole length, and in producing at will any colour that he 

esires, 





MISCELLANEA. 


Tue manufacture of shot is now one of the successful industries 
of Pittsburgh. 

THE Eurydice was successfully brought into harbour on Tues- 
day. She will be broken up. ‘ 

A SILVER medal has been awarded by the Royal Cornwall 
Polytechnic Society to West’s six-cylinder engine, exhibited by 
Messrs. Plambeck and Darkin, of Queen Victoria-street. . te 

AMERICANS claim to produce more carpets than any | ' 
country in the world. 1875 the value of the product ws 
£6,475,200. In 1872 United States importations of car 
amounted to nearly £1,200,000; in 1877 they were y 
£135,000 

In American pig iron there is only a small business being 
reported, with no indication of an improved demand. Some of 
the prominent Lehigh companies are firm in their prices, and, as 
a consequence, are stocking iron. Either prices must decline 
still more or more furnaces must go out of blast. No. 1 foundry 
is quoted at 16dols. to 18dols.; No. 2 foundry at 15dols. to 
17 dols.; forge, 14°50 dols. to 16 dois. 

Ir is said that work is soon to be resumed on the Hudson River 
tunnel which is to connect New York and Jersey City. A shaft 
was begun some time ago on the Jersey City side, but the work 
was stopped by legal proceedings, which are now at anend. The 
projector, Mr. D. W. C. Haskins, claims to have secured a large 
amount of capital from friends in California, and says that the 
work is to be carried on without further delay. 


AN amusing result has followed an exhibition of gas apparatus 
at Wolverhampton. Some of the exhibitors decline to accept the 
medals awarded them for the very adequate reason that the 
judges were utterly incompetent. In one case a medal was 
awarded to a stove which could not even be entered in the class, 
and which, as a matter of fact, was not even in the exhibition at 
the time the award was made. One of the jurors did not know 
what was meant by a Bunsen burner! And yet the public buy in 
blind faith in medals. “ 

THE committee of experts appointed by Secretary Schurz to 
select from the fifteen plans submitted for the remodelling of the 
portion of the United States Patent Office destroyed by fire has 
adopted the plan of Mr. Vrydagh, of Terre Haute, Indiana. The 
plan embraces the addition of an attic story. The upper portion 
of the building, which has been used as a museum for exhibition 
of models and curiosities, will be remodelled and made into office 
rooms, as more are necessary, and the new attic story will be used 
for a model room. 


Mr. Arnotp HacveE, the eminent American geologist, has been 
engaged by the Chinese Government to examine and report upon 
the mineral resources and mining industry of the Celestial 
Empire, and sailed from San Francisco on Thursday, the 15th of 
August, by the steamer Gaelic, to enter upon his duties. He 
expects to take the field immediately upon arrival, and continue 
active operations until about the 1st of December, when he will 
go into winter quarters. ‘The excellent work performed by Mr. 
Hague in connection with King’s Survey of the Fortieth 
Parallel, and more recently in Guatemala, is a guarantee of his 
fidelity and skill in this new undertaking. 


WE learn from an American journal that a project for uniting 
the Hudson and East Rivers at New York by means of a great 
ship canal is again attracting attention. The subject has been 
talked about at different periods for half a century, but nothing 
was ever accomplished till Gen. John Newton made surveys of 
different routes and submitted his report to the Government. 
Congress then voted an appropriation of £60,000 for the purpose 
of commencing the work. Gen. Newton states in his official 
report that the probable cost of making a navigable channel, with 
15ft. of water, would be £555,000. As soon as the right of way 
has been secured to the United States Government from owners 
of land along the Harlem River, and some other preliminary 
matters are arranged, it is expected that this project will be com- 
menced. That it would promote the commerce of the port there 
can be no question. 


We extract the following amusing paragraph from the 
American Manufacturer :—‘‘ 1t would be singular if our glass 
factories would in the near future manufacture millstones. And 
yet this may come to pass, for it is said that in Germany the 
tinest flour is being made with glass millstones. The matter 
should be investigated. It will not do for Uncle Samuel, who 
owns the greatest wheat growing country in the world, to get 
behind in this industry. Get behind, did we say? He isalready 
behind, if all we hear be true. We think we have read that they 
make better flour in Hungary than we do in this country. This 
may not be true, as we must not believe all we read, but if it is 
it ought not to be true much longer. Again we say, let the matter 
be investigated. The owners of our enormous flouring mi 
should never rest satisfied until they make the best flour in the 
world—not the whitest perhaps, but the wholesomest, which is 
the best.” Our contemporary is evidently plunged at present in 
Cimmerian gloom on matters connected with grinding. He need 
not fear the glass millstones. They have no existence save in his 
own imagination. Some one has heard of porcelain rollers, how- 
ever, and to use an American phrase, he has mixed things up a 
little for our contemporary. 


Tue works on the great bridge at Brooklyn have been sus- 
pended for some time, and many hands thrown out of work. 
‘The trouble was occasioned by influences brought to bear upon 
the New York Board of Apportionment to prevent Comptroller 
Kelley from issuing bonds to secure the money to pay that city’s 
proportion of the cost of the bridge. This question has been 
now finally settled by the decided opinion of the counsel for the 
city, Mr. W. C. Whitney, who concludes an elaborate statement 
of the case as follows : ‘1 am therefore firmly of the opinion that 
your honourable is without jurisdiction in the matter; 
that under the law of 1875 and the ordinance of May 8, 1876, the 
right of the bridge trustees to receive the money called for is 
perfect, and that without further action it is the duty of the 
comptroller to issue the bonds and pay the money to the amount 
of the requisition of the trustees to the extent of 2,666,666°66 dols., 
under the Act of 1875,” This question being settled, the work 
will goon. The great contract for wire rods by Messrs. Ander- 
son and Passavant will be filled in a few weeks, and the cables 
are reported as nearly completed, the work on them not having 
been interfered with. 


SPEAKING of the vast—and tothe great extent avoidable—destruc- 
tion of property by fire in the United States, the Fireman 
says that fires are increasing, both in numbers and destructive- 
ness, far more rapidly than the increase of wealth and production. 
It is computed that from an annual loss by fire in 1868 of 
35,000,000 dols., the annual loss, exclusive of exceptional fires 
such as Boston and Chicago—if they may be called ‘“‘excep- 
tional ’—has increased to 100,000,000 dols. The full significance 
of this statement cannot be realised unless analysed. ‘his loss 
is the irremediable loss of human product and industry. It is 
the conversion of human blood, brawn and muscle, necessary to 
create £20,000,000 of value, into ashes and smoke. Assuming 
the labour that produced this value to be worth 3dols. per day, 
this loss is the loss of more than the combined labour of 100,000 
men for one entire year. Then, too, it must be remembered that 
this is surplus production. It has been accumulated by producers 
after earning livelihoods for themselves and families, and paying 
their share of the cost of government and their qaereten of the 
burdens of society. It would require, then, the labour of 100,000 


men for twenty years to replace by surplus production this annual 
loss. It is not only so much wealth subtracted from the resources 
of the country, but it is the loss of the productive power of so 
much capital. 
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WESTWOOD’S HOT-BLAST TUYERE FOR SMITH’S FURNACES. 


END ELEVATION 





SECTION AT A.A 





SECTION AT B.B 








SECTION OF HEARTH 


SHEWING TUYERE FIXED 








Tue tuyere which we illustrate above takes the form of a | it necessary to enter into a more elaborate description, as the 
cylindrical box—cast iron by preference—in two chambers, | pacar yy. drawings will explain its construction suf- 
outer and inner ; the blast from the pipe into the onter | ficiently for all practical purposes. All parts of the tuyere are 
chamber, there it is split into two currents, and travels the | accessible. ; 
circuit of the chamber ; the two currents are joined againinthe | Three sizes of tuyeres are manufactured—a large size for 
inner chamber, from thence into the fireas hot blast, heated, | general heavy smiths’ work ; medium size for light work. i.e., 
itis claimed, to 200 deg. eal ebadnle; The tuyere is — | tube fittings, small chain making, turners’ hearths, farriers, 
witha lever arrangement forclearing the blast holesand breaking | and so on; and a small size, for nail making, rivet heating, 
up the clinkers that from time to time are deposited on the | portable forges, &c. It is claimed that these tuyeres effect 
top. The plug for cleaning the port holes works vertically |a considerable saving of fuel in all cases where they are used. 
through the bottom ; there is also a valve at the bottom of the | Altogether this appears to be a desirable form of tuyere, being 
tuyere, which when drawn back all cinders, &c., that accumulate | cheap, sim le, and not likely to get out of order. It has, we 
inside are discharged to the ashpit beneath. We do not think mee bowe 4 been already tested with good results. 


ENGINE COUPLING.—KAISER FERDINAND’S NORDBAHN 
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SCALE OF J METRE 


_ Tue above form of coupling, introduced by M. Rotter, ober- necessary. Diagrams taken during its working speak very 
— of the Kaiser Ferdinand’s Nordbahn, in Austria, and | well of its action, and the railway to which M. Rotter 
exhibited in the Austro-Hungarian department, is so easily | belongs is going to adopt its use generally on all their loco- 
understood from the drawing that no further description is | motives. 





SANDERS’ PATENT PLUMMER BLOCK. 
THE accompanying engravings illustrate a neat form of 
plummer block manufactured by Messrs. H. G. Sanders and 
Co., Wharf-road, Notting Hill. The brasses A, A, Figs. 1 


| ard 2 are semicircular, having longitudinal ribs for bearing 














LONGITUDINAL SECTICN 
surfaces on the block and cap. The ends of the brasses are 
ety enclosed by the latter, as shown by Fig. 2, but are 
ept off by the small lugs D D, thus leaving a space through 
which the oil, after passing over the bearings and shait, 


FIG.® 








ENO ELEVATION 
trickles down into the receiving well B ; C is a plug by which 
the oil can be drawn off when the chamber is full. The 
advantages of this block are that it saves a large portion of the 
oil, and is more cleanly than the old-fashioned pattern now in 
use, 








ATWOOD'S SAFETY NUT. 

Tue nut illustrated herewith is made by a company in 
Springfield, Massachusetts, bearing the name of the inventor, 
and is designed to take the place of the old check nut. It 
will be seen to be exceedingly simple, and is complete in itself, 
The bottom of the nut is cut away in two directions, suffi- 
ciently to cause it to bear on the four corner parts, and the 





upper part being slotted between these corners, the pressure 
on the nut base causes the upper part of the nut to grip the 
bolt with a pressure depending upon the tightness with which 
it is screwed up. It takes no longer to apply one of these 
nuts than one of the common sort, and there seems reason to 
believe it may be as useful for all sorts of railway and other 
work, wherein lock nuts are commonly used, as the makers 
claim it to be. 
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THe Steamsuip Traps. — The steamship business has not 
improved during the past month, and the price of ships continues 
very low. The sales which have been effected have been limited, 
nor have many orders come to hand, so that some of the builders 
now get short of work and are anxious to secure employment for 
the winter months. There is certainly now an excellent oppor- 
tunity offering of having ships constructed at low figures, and 
although the market is overstocked with a certain class of ships 
varying from 1500 to 2000 tons dead weight and of an average 
speed of eight to nine knots, yet large ships of about 3000 tons 
with a speed of ten to eleven knots are comparatively scarce, and 
will be wanted for the Atlantic trade, which is rapidly increasing 
and gaining in importance consequent upon the large importation 
into this country of live stock. Decies the first seven months 
this year were brought to Liverpool alone 104,600 head of cattle, 
whereas during the same period last year the number was only 
74,680 head, and besides this a large number was also landed in 
London, Southampton, and some other outports. The shipments 
of grain are also likely to be very large during the autumn and 
winter months, and charterers will require ships upon whose 
passage they can rely with some degree of certainty. Steamers 
of 1000 to 1500 tons dead weight, with ten to eleven knots guaranteed 
speed, are also getting scarce, and are sure to be a good invest- 
ment at the present low prices, as that class of ships will be 
wanted both for home ri as also for Australia and China. 
Second-hand steamers are almost unsaleable. The freight market 
has been very depressed, and although the season is now rapidly 
advancing, the rates are only improving slowing. From the 
United States there has been a fair demand for tonnage, and the 
rates have been well maintained ; if the price of grain should 
continue to improve, an advance in freights is sure to follow. 

ere has also been a good demand for steamers from the 
Southern ports for cotton to the United Kingdom. From India 
and China the rates are very low, but outward freights are well 
supported. A fair amount of business has been done from the 
Black Sea, the Azof, and the Danube, but at low rates, however. 
During the last week a little more demand has sprung up, and 
rates are firmer. The fruit freights from the iterranean 
continue very low, and the ore and glass freights are without 
improvement. The Baltic trade has been very dull, and the rates 
much depressed. Some steamers have been chartered on time at 
moderate rates for Russian account, to convey troops across the 
Black Sea, but otherwise time charters have been scarce.— C. 
Moeller’s Steamship Circular. 
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IMPROVED STEAM FIRE ENGINE 


MESSRS. SHAND, MASON, AND CO., BLACKFRIARS, ENGINEERS. 


In our issue of the 19th ultimo we gave a short account of 
two improved steam fire engines that had been supplied for 
the new chief station in the Southwark Bridge-road of the 
Metropolitan Fire Brigade, and this week we are enabled to 
place before our readers an engraving of one of these engines. 
The object of Captain Shaw in the construction of these 
machines has been to keep all the parts as light as possible, 
consistent with the necessary strength, so as to enable the 
firemen with all their apparatus to be conveyed quickly to a 
fire. To ascertain the required strength of carriage wheels, 
&c., Captain Shaw recently instituted a number of experi- 
ments at the vacant ground on the Thames Embankment, 
near Blackfriars Bridge, where the engines were tried in 
every possible way, and the information obtained by means 
of these experiments has been employed in the design of the 
two engines in question. 

Hitherto the consumption of a considerable quantity of gas 
has been found necessary in order to keep up the temperature 
of the water in the boiler. This is now qveliel tay an 
imprcvement introduced by Messrs. Shand, Mason, and Co., 
into their inclined water tube boiler, consisting mainly of an 
increase of the heating surface, the quantity of the water 
remaining the same. by this the time required for raising 
steam is reduced by between two or three minutes. The engine 
is of the makers’ well-known single-cylinder type with bucket 
and plunger pump. The vertical and rotary parts are 
evenly balanced, so that the transverse oscillation previously 
noticeable has been entirely overcome, and the engine works at | 
high speed with great regularity. The valve passagesin the pump 
have also been enlarged, and the steam used more expan- | 
sively, so that weight for weight the engine is rendered about | 
one-third more powerful than those previously in use. By | 
these means, and without increasing the weight of the boiler, | 
the area of the steam cylinder has been largely added to, so as | 
to enable a jet of water to be thrown to the increased height | 
required by the great extension of lofty buildings in London. | 
A novel form of self-acting bye-pass has been adopted, which | 
can be adjusted so that the whole or any part of the water 
pumped is returned to the suction chamber, enabling the fire- 
man directing the jet to control it completely without sending 
messages to the engine-driver. An engine of this kind forms 
— Messrs, Shand, Mason, and Co.’s exhibits in the Paris 

ixhibition, 








BAINES’S PATENT STEAM LUBRICATOR. 
_ Tuts lubricator, illustrated herewith, is being introduced 
into this country by Mr. W. N. Baines, of the Millgate Brass 
Works, Rotherham. Although so many steam lubricators, 
working by displacement through condensation of the steam | 
within them have been introduced, that illustrated herewith 
contains some new and valuable features. In our illustra- 
tions A A is a hollow cylinder, the top of which is fitted with 
a cock BB, through which it is charged with lubricatin, 
material, while the action of the apparatus is controlled an 
the emission of lubricating material regulated and adjusted b 





means of the cock CC fitted in the shank. The plug of this 





cock has two holes corresponding with two in the shank, one 
leading directly into the stand pipe DD within the cylinder, 
and through which the lubricant is emitted, while the second 


the side of the cylinder and into a pipe arched over the top 
and descending on the other side into the cylinder near the 
bottom. It there discharges the condensed steam under the 
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lubricant, and for the purpose of discharging the condensed 


water preparatory to supplying fresh lubricating material; the 
cylinder is provided with the screw valve I, the internal 
entrance to which is slightly raised above the bottom, so that 
the whole of the water shall not be drained off, and that it may 
not be choked by an entrance of any lubricant therein. 

From this description it will be seen that this arrangement 
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| of lubricator, having its passages so very distinct and indeper - 
| dent of each other, secures two important advantages, viz., the 
| inward flow of steam, on the one hand, cannot impede the 
hole leads the steam for condensation into the passage E E up | 
i i | emission of the lubricant choke or hinder the entrance of the 


emission of the lubricant, nor, on the other hand, can the 


condensed steam, evils necessarily inherent, though they may 


| not often cause trouble, in steam lubricators where the same 
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passage or passages are made to serve both for entrance and 
emission, or even permits of such, Moreover, the steam 
passage, from being in its course partly exposed to the 
| atmosphere, the condensation of the steam is hastened ; 
| its extra height secures a slight pressure by head of water to 
aid the emission of the lubricant, and the condensed water is 
led below the lubricant.. 
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CANAL-STREET BRIDGE, WOLVERHAMPTON, 

Iy Tue Encrneer for July 26th, 1878, we illustrated a 
somewhat singular bridge designed by Mr. G. Eastlake 
Thoms, Borough Engineer, Wolverhampton, to carry 
Canal-street over the Birmingham Canal. We are indebted 
to Mr. Thoms for the following explanation of the reasons 
which led him to adopt the design in question, and for 
the calculation of strains given below, which cannot fail 
to prove instructive to the younger members of our pro- 
fession, the whole constituting a valuable example of the 
actual application of the theory which is taught in books 
to the every-day work of the engineer. 

The London and North-Western Railway Company in 
in an agreement dated 1st March, 1877, rom Aire give 
the Corporation of Wolverhampton the oP of widening 
the roadway of the bridge on its north side—excepting a 
small triangular plot belonging to Messrs. Shelton—to 
an uniform width of 45ft.; and on reference to the 
ground plan it will be seen that the canal widens both 
to the north and south of the existing bridge, and it will 
therefore be understood that the increased width of 
roadway necessitates an increase in the span whether the 


roadway is widened to the north or south. The existing | 


bridge 1s constructed of brickwork, with a span of 21}ft., 
and a width of roadway of 254ft. The height from 
water-line to soffit of arch is 8ft. 6in., and the 
thickness of arch and road at centre is 20in. To 
obtain a clear width of roadway of 45ft., it is necessary 
that the new bridge shall have an oblique span of 
32ft. by any ordimary straight girder construction. 
(1) The depth of the girders at the centre should be 32in., 


and with the addition of Sin. for roadway, the depth | 6ft. 8in., an 
from underside of girder to crown of roadway would be | on steel pins, so as to allow, within certain limits, 


40in. (2) But by 


bridge—in Mr. Thoms’ opinion a most objectionablearrange- 
ment—the cross girders may made 22in, deep, and 
adding 8in. for-thickness of road material, we get a depth 
of 30in. from underside of girder to top of road. (3) In 
either case the flanges would take up a considerable area 
of roadway, and the gradients of the approaches would 
be rendered much steeper than at present for the two 
following reasons :—First, because of the extra height of 
roadway above the water level; and second, because of the 
gradients commencing at the ends instead of the centre 
of the a 
__ In an arched girder construction :—(1) The least depth 
| is at the centre where the greatest headway is required. 
| (2) The main girders admit of being placed so close 
| together as to require only shallow cross girders. (3) The 
| gradient of roadway inclines in each direction from the 
centre of bridge. 
| The only disadvantage is, that the arched girder is more 
| expensive per ton than the straight girder, and after 
| mature consideration it was thought that the arched 
girder should be adopted as offering many advantages 
| over the straight pris, and the curve of the main girders 
| was approximated to the hydrostatic curve with the view 
of obtaining increased headway at the haunches over the 
towing path. 
| The depth of each main girder is only 12in. at the 
| centre, and it should be noted that the total depth from 
| the underside of the girder to the top of the road will be 
| only 20in., the same as the existing depth, notwithstand- 
ing that the span is considerably increased, and the 
| bridge constructed to meet the requirements of the 
heaviest traffic—a rolling load of 40 tons on four wheels, 
Each main py has a span of 32ft. 8in., with a rise of 
is hinged both at the crown and haunches 





for 





iron, only carry half the weight of the footways and gas 
and water pi 

The remainder of superstructure of bridge is of 
wrought iron, and in order to cheapen the cost of 
construction the various parts are made as uniform 
as poo the cross girders are of the uniform 
depth of 8fin. and length of 6ft. 6in. 'The intermediate 
| girders are of the uniform depth of 7in., and length of 
| 3ft. Gin. The buckled floor-plates are of the uniform 
| size of 3ft. square, and the irregular spaces over the 
abutments are covered with plain floor-plates of only 
two respective sizes and thicknesses. Cement concrete 
has been specified for filling between the girders, but it 
has been subsequently decided that bituminous concrete 
shall be used in the centre bays at the crown, as being 
less rigid. Mr. Thoms’ reason for not using bituminous 
| concrete eengres is because the asphalte finds its way 
through even the best joints in hot weather. 

The tables given below are the calculations for the 
main girders “A.” They were prepared by aid of a dia- 
gram, as recommended by Mr. B. B, Stoney, in his work on 
strains, on the principle of a simple braced arch. The 
load was assumed to be concentrated at the junctions of 
the cross girders; the effects were considered separately, 
and the results arranged as shown. In construction, a 
continuous web was substituted for the bracing, as being 
more convenient for the attachment of cross girders and 
flooring plates, and the diagonals — except those at 
the haunches—were dispen with as unnecessary in 
the mode of construction adopted. An increased sectional 
area was given, in consequence of the bending, &c., to 
which the iron would be subjected, and it was decided 
to hinge the girders at heels and crowns, as being in 
accordance with theoretical principles, and as offering, in 
the late Professor Rankine’s words, “the great advantage 



















































































: owing a central main girder to pro- contraction and expansion, as well as for the yielding of | of annulling the straining effects both of change of 
ject above the roadway throughout the whole length of the ' abutments. The outer face girders, which are of cast | temperature and the yielding of the piers. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ov the opinions of our 
correspondents. 


DISCREPANCIES IN TENDERS. 

Srr,—The following may afford information of some utility to 
your numerous readers :—The Bridgwater Corporation, some few , 
weeks ago, solicited tenders for engines, pumps, boilers, and 
fittings for their new pumping station at Ashford Mills, about 
five miles from the nearest railway station. The plans 


ea gee are by the well-known engineers Messrs, T. and C. 
wksley, and are most explicit, anes and complete, 
as may be imagined when drawn up by engineers 80 celebrated 
for the high standard of their requirements. Engines are to be 
in duplicate, 15in. diameter and 3ft. stroke, with pumps attached 
to crank end of beam, “‘and to be of the kind known as rotative 
single-cylinder expansive house engines, and shall be made 
according to the most improved construction, arrangement and 
' design; and shall be finished bright in all parts usuall 80 


finished by the best makers of waterworks engines, of which the 


and | engines recently erected at the pumping station of the Derby 


| 
| Waterworks Company may, for this purpose, be considered a 


pe in duplicate, length 18ft., diameter 6ft., with 36in. 
| tube; shells of BB. Yorkshire or Staffordshire iron, with Gallo- 
| way’s tubes, shell plates Y,in. thick, tubes Lowmoor, fin. thick ; 
| edges of all plates planed, and all holes drilled, and boilers are 
| to be * cons in conformity with the recommendations of 
the Manchester Steam Users’ ion.” The contractor has 
| a = cy es ef ye soy 
j find workmen for sc doing—fuel, oi ‘ou! 3 
| tion. Messrs. Kitson, of Leeds, are the bullders of the Derby 
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engines alluded to as the type required, and you will observe 
there is a difference of £1820 between their tender and that of 
Messrs. Jas. Watt and Co., whose tender has been accepted, as 
will be seen from the following figures :— 


Tenders. z£ 

Murch and Culverwell, Bridgwater .. 3996 
Witham and Sons, Leeds .. .. .. 3862 
Hacvey, Hayle... .. «. «+ 3850 
Kitson, ge FIRS ee 3460 
Fox, Davey, and Co., Sheffield .. 

Daglish, St, Helens io eare es . 2810 
foal and Gillett, Melksham .. 

pO arr eee . 2060 
James WattandCo.,Soho .. .. .. .. .. Cer 

Can anyone explain the large discrepancy. DI0GENES. 


Watdon, Bridgwater, Sept. 3rd. 





CLEMINSON’S RADIATING AXLES, 

S1r,—I do not propose to follow the lead of others in the dis- 
cussion of this subject; I merely wish to state that some thirteen 
years ago a large number of wagons fitted with radiating axles 
were sent out to South America bs a» Clark, the patentee of 
Clark and Webb’s brake. The principle, so far as my memo: 
serves me, was identical with Mr. Cleminson’s, Can Mr, Clar! 
give any account of their behaviour? Does the flexible wheel 

equalise the lengths of the outside and inside rails of the 
curve? If not, what is the use of it? To make it fulfil what is 
claimed for it requires at least one wheel of each pair to work 
loose upon the axle. J. H. 





os Cleminson’s ingenious letter in your last impression 
I with great pleasure. 
with such an admirable fencer. In the attack or the retreat he 
is alike great, always earns and deserving of careful study. 
I have no pretentions to be able to meet him with his own 
weapons. It has been said, however, ere now, that a man armed 
with a cudgel which he knows how to use was a match for a foe 
armed with a rapier. I have nothing but a cudgel wherewith to 
encounter Mr. Cleminson, but I have no objection to try a few 
good humoured blows with him if he will permit me. as 
Themarsch’s invention. If Mr. Cleminson will favour 

ro readers with an explanation of the points of difference 

tween his radiating arrangements and Themarsch’s, I will domy 
best to show in what respect they are identical. I hope Mr. 
Cleminson will regard this as fair challenge. 

And now, as to his ownstock. I will set about pro’ that, as 
T have stated, it is all wrong for going into curves, so must 
every radiating arrangement be which depends on the lateral move- 
ment of the central pair of wheels in a six-wheeled vehicle. To 
prove this, the accompanying will suffice. It is im 
sible to draw a railway curve without e: ration which 1 
appear to be a curve at all without deman much more space 
in THe Enorverr than I have the temerity to asl: for; but 


Euclid’s Ly emer can be proved with a bit of chalk on a barn 























door, and the imperfection of a diagram will not affect the truth 
or f ood of a proposition, 
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In the diagram I enclose, I give a curve going on to a ‘h 
and have shown a six-whee ed ‘vehicle in bam Sats on i. 
In Fig. 1 the wheel base is on the straight, just at the point where 


it joins the curve, and the leading coincident with the 
ius A. The carriage therefore takes the curve like an 
ordinary vehicle. As it advances, the leading end of the carriage 
will be swung inward or towards the centre, the ont pivoting 
on the trailing axle, and the centrifugal force of the leading 
wheels axles and e frame, plus that of half the =o must 
be overcome by the pressure of the outer rail against flange 
of the leading wheel. If not the carriage will leave the rails and 
go on in a straight line. Now, when a bray without any 
radiating ment takes a curve, precisely the same thing 
ensues, The vehicle pivots, so to speak, on the or middle 
wheels, or on some point between the two, accord: to the 
amount of play in the axle-boxes and between the flanges and 
the rails, and one-half the centrifugal force of the carriage has to 
be overcome. I shall not ask yu to publish a mathematical 
investigation of the amount of force required to constrain a 
carriage of a given weight, moving at a given speed, to 
take a given curve. Mr, Cleminson will, perhaps, my 
word for it that I am competent to make such a 
and so far understand what I am writing about. Now let us 
see what takes place when a vehicle fitted, say, with an Adams’ 
traversing bogie, or an American sling bogie At the 
instant it takes a curve the bogie shifts bodily toward the centre, 
oaxing the carriage or en,ine, so to speak, to follow it, and the 
result is that there is no jerk whatever. Instead of bogie and 
carriage together being compelled to take the curve at the same 
time, as is the case with Mr. Cleminson’s stock, the bogie slews 
over first, and is followed by the carriage, so that the weight to 
be moved is moved at two operations, and if Mr. Cleminson will 
ride on the buffer beam of a North don engine at fifty miles 
an hour over the North London line with all its sharp curves, he 
pov nae a luxury of motion which surpasses anything he has yet 
P 


u . 

If my arguments are admitted to be sound, it follows that Mr. 
Cleminson’s stock is all wrong for entering a curve. If they are 
not sound, it must be because I have not described aright what 
takes place when a Cleminson is travelling at speed over 
a crooked road, Will Mr. Cleminson kindly say whether I have 
or have not described the operation p: ly? 

But not only is Mr. Olentineen's shoekr wron in the way I have 
described, but in another way as well. This 1 can make clear in 


It is not every day that one meets | M: 





three words. It is in the nature of the system that the trailing 
wheels must always to te toosoon. In the diagram, 
Fig, 2, I have demonstrated this. The leading wheels are on the 
curve, the central wheels have just reached it, and the trailing 
wheels are still well on the straight. It will be admitted by the 
conditions thatonly one, the leading axle, is called on toradiate to the 
centre. The remaining axles ought to be el, but they are not 
and cannot be. It isthe essence of Mr. Cleminson’s invention that 
the moment the axles assume such a position that a right line 
will not unite a point in the centre of the length of each, all will 
iate towards a centre nearer or more remote, according to con- 
ditions well understood. But the diagram shows that a line 
cannot unite the three centre points ccc, and the consequence 
is that the trailing axle radiates while yet on the straight. I say 
this is a defect.. It may be a very grave defect on sharpl 
curved lines. It is a defect iar to Themarsch’s or Cleminson’s 


systems, but ordin ie es are free from it. 
Ber Mr. Pore 1 not it that the action I 
have described is a defect. I do not ask him to do this. 


The day for working miracles is over. I should be glad 
indeed if he would refuse to admit that the trailing wheel of his 
iage will radiate while yet on the straight. To prove that my 
, we must have a display of mathematical 
reasoning which will be unrivalled foringenuity. If Mr. Clemin- 
son will maintain that this precursory radiation is really right, 
I shall be satisfied. The matter stands thus between us: I have 
tried to show that his rolling stock takes a curve just like ordi- 
nary stock, as far as the leading end is concerned. ‘That the 
moment the leading wheels get on a curve the trailing wheels, in 
their ignorance of where they are, radiate also. That this action 
is all wrong, and should not take place, I hold as an opinion. If 
r, Ch m will only have sufficient forbearance to d ard my 
opinions for the moment, and devote his attention to killing m 
facts, it will be best. The moment the facts are demolished 
will give in, and confess that Mr. Cleminson knows more about 
bogie carriages than I do, and I will publicly state in your pages, 
Sir, at the same time, if you will permit me, that I, personally, 
know more about bogie stock than any other man living, except 
Mr, Cleminson. VIENNA. 
Buda Pest, Sept. 2nd. 
S1r,—Mr. Cleminson is very clever in the manner in which he 
disposes of ‘‘ Vienna,” but he forgets to look at the trailing 
wheels in his diagram, which, instead of being at right angles, 











radiate to a common centre D, as Mr. Cleminson proves. The 
carriage would then have a tendency to come off from the trail- 
ing end, especially if it was running on an S curve. 
— IMPROMPTU. 
RAILWAY BRAKES, 

S1r,—The remarks on this subject contained in your papers of 
the 25th January and 15th February last, have been read with 
great interest out here, especially as I am at the mt moment 

in conjunction with another gentleman, Dr. uel T. 

this city, in developing and larag ong hy simple yet 

effective invention to supply the want which has throughout the 

railway era been experienced, and which has been the principal 
cause of nearly all the great and disastrous railway accidents. 

The inven’ claims to possess all the qualities considered 
requisite by the Board of Trade in England, alluded to in your 
paper of the 15th February. It is also so simple in construction 
as to reduce its liability to get out of order or repair to a mini- 
mum, and is quite independent of extraneous assistance—such as 
air-pump, vacuum, steam, or hydraulic power—for its action and 


Successfully used for pumping tar, oi], and water, and are being 
manufactured by Messrs. og Balfour and Co., of Leven, N.B., 


and the Grange Ironworks, Durham, as well as in Paris by 
MM. Cail et Cie., in Rouen by MM. Tulpin fréres, and in 
Belgium by MM. Cail, Halst, et Cie. The Comet ma: 


Phe 
be seen working in the French and Belgian sections of the Pars 
Exhibition. 

In conclusion, we beg to express the pleasure it gave us to find 
our p illustrated in THE EncINEER, and we trust you will 
kindly insert these few remarks. BagTRuM AND POWELL. 

35, Queen Victoria-street, E.C. 





H.M.SS. IRIS. 

S1r,—Permit me through the medium of THe ENGINEER to 
suggest to those gentlemen who have the conduct of the experi- 
ments about to be made and already made with the several 
screws fitted to this vessel, that it would be very instructive if a 
series of experiments were made with the various screws in still 
water, while the vessel is moored to the quay, and the iculars 
made public, These would show approximately to what extent 
the screws in the recent trials were working in the wake. I regret 
having only been able to find in all Mr. B. F. Isherwood’s elabo- 
rate experiments, as described in his ‘‘ Experimental Researches” 
and “ Engineering Precedents,” two such trials. Nevertheless, 
these have been of material use in estimating coefficients of 
resistance, and determining the efficiencies of varying screws. 

Perhaps I may as well venture to assert that had the Iris been 
moored to the quay with the screws as in the first experiments— 
and assumin the Tength of these screws to be 34ft. in direction 
of axis—not having seen the actual length stated—and driven at 
43 revolutions, a power of upwards of 4500 indicated horse-power 
would have been required, while when free at the same number 
of revolutions 768 indicated horse-power only was required. And 
further, what will perhaps rather surprise many interested, the 
cohesion of these screws absorbed upwards of 250 of the 768 indi- 
cated horse-power. The experimental basis of the calculations 
by which these results are arrived at is the series of experiments 
of Mr. B. F. Isherwood, frequently referred to in your columns. 
His estimate of the resistance of cohesion does not differ mate- 
rially from that of Colonel Beaufoy, and may well be accepted as 
correct. THos. GARNETT. 

Lewisham, Sept. 4th. 








NOXIOUS VAPOURS. 

THE report of the Royal Commission on Noxious Vapours has 
just been issued, The Commissioners visited the most important 
seats of the manufactures forming the subject of their inquiry, 
especially Widnes, Runcorn, St. Helen’s, Northwick, Tyneside, 
Swansea, and the banks of the Thames below the metropolis, They 
inspected alkali works, cement works, chemical manure works, coke 
ovens, copper works of all descriptions, glass works, lead works, 
nickel pn potteries, and salt works. They received evidence 
in London, Liverpool, Tynemouth, Newcastle-upon-Tyne, and 
Swansea with respect to the above-mentioned works from manu- 
facturers, landowners, farmers, clergymen, and occupiers of 
houses, , and gardens, from land agents, scientific witnesses, 
medical men, and local officers, and from her Majesty’s Inspectors 
and Sub-Inspectors under the Alkali Acts of 1863 and 1864, 

The following is a summary of recommendations made by the 
Commissioners :— 

“That the number of the inspector’s visits to each work, and 
all recorded escapes, with the names of the works in which they 
occurred, be published in the annual report of the chief inspector; 
and that the inspectors be empowered to inspect plant, and be 
required to report defective plant to the chief inspector, such 
reports to be published. ; 

“That the escape of more than one grain of sulphur in the 
form of any of its acids contained in one cubic foot of exit gases 
be made an offence under the Acts. 

“That the escape of more than half of a grain of nitrogen in 
the form of any of its acids contained in one cubic foot of exit 
gases be made an offence under the Acts. 

‘“‘That the limitations of acid escapes specified in the above 

s shall not apply to the production of sulphuric acid 
inn phur gases evolved from the treatment of sulphur com- 
—* where otherwise the sulphur gases would escape uncon- 

ensed into the atmosphere. 

‘That 1 cubic foot of exit gases shall mean 1 cubic foot of exit 
gases at 60 deg. Fah. and under a barometric pressure correspond- 


ts. The invention is also claimed to possess, in addition to | ing to 30in 


the other qualities of simplicity and cheapness, the all important 

one of effi in results, and this in a greater degree than in 

any other brake hitherto invented—in other words, that the brake 

invented here will stop a train in considerably less time and 

distance the most efficient of those brakes experimented 

the Royal Commission in 1877, in some- 
like the proportion of 2 to 1. 

It is intended to t the invention in England so soon as the 
necessary ms, &c., can be prepared, a copy of which I 
will forward you ; and my object in bringing the invention thus 
somewhat prematurely er your notice is to acquaint your 
readers that this subject of essential importance to safe railway 
travelling is earnest attention out here, and with the 
hope that before any final decision be arrived at in England 
Fa system of continuous brake to be the delay of a 
few weeks will be aceorded to the inventor of the New South 
Winall probability aeeaeey for the appli f 

pro e necessary rs for the application for 
the patent in England will be coat bar the next Sule mel. 
Aveustus Gross, Telegraph Engineer. 
Newcastle, New South Wales, 29th June. 


STEERING GEAR. 

Sim,—In my usual of your interesting paper, I this 
week notice a paragraph concerning a steam steering gear made 
by Messrs. Hodgson and Stead, in which the use of a disc valve 
combined with a worm and wheel, is described as a novelty. if 

to say that I have already anticipated this arrangement, 
H.M.S. Temeraire having been fitted by me with a steering 
d 





e, the movements of which are regulated and controlled by 

valve operated upon by the steering wheel and in the Lon- 
on, Chatham, and Dover Railway Company’s splendid S§.S. 
Calais Douvres, I have used both the disc valve and the worm and 
wheel, andin each case the power of the apparatus is infinitely 
greater than that mentioned in your last iasue. 

Prrer BrorHERHOoD, 
56 and 53, Compton-street, Goswell-road, London, E.C., 
ptember 2nd. 


THE COMET PUMP. 

Srr,—As patentees of the Comet pump, that was illustrated 

and described in ae last edition unknown to us, we ask your 

permission to add a few remarks on the capabilities and advan- 

be ag of the pump. The description of the pump’s acti 
ably 


e 
a 





ion was so 
explained in your last number that no further comment is 
needed. Soni will, therefore allude only to its advantages and 


these being both adjustable and easy 
of access ; slow wi Bos! 90 revolutions per minute being 
the maximum. A great advan for marine purposes, such as 
circulating water in condensers, for the pump can be driven direct 
off the ogee shaft. The pump will draw from a depth of 
27ft. 6in. No valves whatever are required, and the pump works 
— well either-way, so oak of any obstruction in the 

pes or parsages to be easily removed. No sediment or foreign 
bly collect in the pump, for it will either pass 
down through the delivery or suction passages. 

Asa enser air pump we get a vacuum of 26in. to 27in. at 
a speed of fifty revolutions per minute only, and the pumps are 


‘ewness of workin 


matter can 





“That the exit gases shall in each case be collected from the 
exit flue of the chambers before entering the chimney. 

“That the deposit of alkali waste so as to cause a nuisance be 
made an offence under the Acts. - 

“* That the permitting acid drainage to come into contact with 
alkali waste or the drainage from alkali waste be made an offence 
under the Acts, 

“That the permitting alkali waste or the drainage from alkali 
waste to come into contact with acid drainage be made an offence 
under the Acts, 

‘That all works in which sulphuric acid is manufactured for 
sale or use be subjected to inspection under the Alkali Acts, and 
that the escapes of sulphur and of er in the form of any of 
their acids beyond the proportions, and subject to the exception 
above weuctel, be made an offence under the Acts. 

‘*That chemical manure works be subjected to inspection, and 
required to adopt the best practicable means for preventing escapes 
of noxious or offensive gases. 

“That a of ammonia works, tar distilleries, and gas 
liquor works subj to inspection, and required to adopt 
o best practicable means for preventing escapes of sulphuretted 

y n, 

“That all coke ovens be subjected to inspection ; and that all 
coke ovens erected after the passing of the new Act be required to 
— the best practicable means of preventing escapes of black 
smoke and for diluting sulphur compounds. 

“That on complaint-of nuisance or damage established to the 
satisfaction of the Local Government , coke ovens existing 
at the date of the new Act be required to adopt the best prac- 
ticable means for preventing escapes of black smoke and for 
diluting sulphur compounds; a period of three years being allowed 
for compliance with the requirement. 

‘*That arsenic works, cement works, cobalt works, dry copper 
works, wet copper works—so far as regards those operations which 
correspond to those of dry copper works—galvanising works, 
glass works, lead works, nickel works, potteries where the salt 
glazing process is carried on, salt works, spelter works, tin-plate 
works, and works for the manufacture of dyes from coal tar 
derivatives be placed under the supervision of inspectors — 
under the Act, who should have a power of entry and of inspec- 
tion; and their proceedings should be reported annually to the 
Local Government Board. 

“That with respect to any of the above-mentioned works, the 
Local Government Board be empowered from time to time to fix 
by provisional order, to be confirmed by Parliament, a standard 
ts) nee or to require the adoption of the best practicable 
means for preventing escapes. 

**Tn all cases of nuisance and damage alleged to be occasioned 
by more than one individual, the Court should be clothed with 
full powers of apportioning damages and enforcing contribution, 
and of awarding costs as among all or any of the alleged contri- 
butories to the nuisance or damage.” 


BUFFER STOPS. 
In our —— for July Sth we published working 
drawings of buffer stops on two principal railways, The 








supplement we publish this week gives an example of a buffer 
stop and of a stop block, which explain themselves. 





Bes CON a AED Ae es SA RAO EE 





| NOILVAS73S 93015 



































i ees er ee é 















































(oa 
= 
a 
= ' - 
Zi _ ae |: 
a = = a ee = — . 4 ‘ 
& | fat ad So : 4 == 
i PA fg ————— — = SS So — = [= —— ee 
a vA A fa a " > a: Ss 
/ oF ea, 
js / V5 : Y 
yo] Eee tf: 3 
| fo eo - -— —__— ae ss ee — ——f | 
& —— o} = ———————————————— es ee ———4 ———— 
ss) 4 ‘\ ae, : ah a es <= —S ———— SS | SS 5 es 
b ase I — = = = = : : 




















| pa Sa Jack 


= = SS SSS 























CTLL 2bnd 908 uorditosap sog ) 
‘SUMANIONG ‘SINAC “18S “AIO LA ACAUVdV'IO ‘WI 


AVM'TIVY SNVATUO GNV SIUVd AAILOWNOOOT SGO00D daATINOO- LHYIA—-NOILIGIHXD SIUVA AHL 














Sept. 6, 1878. 


THE ENGINEER. 


169 








FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS EXHIBITION.—Gauienani's Kiosque, Porte Desaix, 
Champ de M. 


Pp ars. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHeER and Co., 5, Unter den Linden, 
VIENNA.—Messrs, Gzrotp and Co., Booksellers, 
LEIPSIC.—A. Twiermever, Bookseller, 
NEW YORK.—Tae Witimer and Roczrs News Company, 
31, Beekman-street. 
en 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement, No, CX. 
of the Portfolio of Working Drawings, representing Buffer Stops 
on the London, Chatham, and Dover and Great Eastern 

Railways. Every copy a8 issued by the Publisher contains this 

Supplement, and subscribers are requested to notify the fact should 

they not receive it. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be forwa: to their ination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe EnGinegr, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anon: communications, 

W. H. W.—There is no such book. 

Ay OLp Susscaimer.— The Great Eastern was launched on Sunday, the 21st 
January, 1858. 

Constant Supscarmer.—The engine to tohich you refer deserves nearly 
everything that has been said in its favour by your friend. 

F. F.—Before expreasing an opinion we should like a little more info mation. 
Doea the shaft spring? At what part of the revolution does the back lash 
occur’ How ia the lay shaft dricen ? 

Navan.—(1) There is no difference in economy between an injector and a 
pump. (2) Wehave had no practical experience with the injector to which 
you refer, and can therefore express no opinion on its iaerits. 


SUBSCRIPTIONS. 

Tue Enainerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence annum will 
be made, Tux ENGINRER is registered for transmission subad 

Cloth Cases for binding Tax Excinrer Volwme, price 2s. 6d. each. 

The following Volumes of Tue Enainger can be had, price 188. each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
—- sent by Post-office order must be accompanied by letter of advice 
rates, 





Publisher. Thick Paner Copies may be had, if preferred at increased 


Remittance by Post-office Order. — Aus' um, Brazil, British 
Columbia, British Guiana, Canada, Cape of Geod ties * : 
France g only), Germany, Gibraltar, India, Test . 
Natal, Netherlands, New Brunswick, Newfoundland. Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South: 
ampton, £1 16s. 

Remittance by Bill in London.—Aus' Buenos Ayres, Ceylon, France, 
and Ale, a oe, egg orway; — , eru, Russia, 

, Spain, en, £ . Cc Borneo, ava, £258. India 
vid Boindisl, £2 Os. 6d. : ? 7 7 


ADVERTISEMENTS, 


*,* The charge for Advertisements of four lives and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 


charged one shilling. The line a seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be pKa. 4 grt 


by stamps in 
I be inserted with all u 

cannot be guaranteed in any such case, All 

are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o'clock on TuuRspAY EveNrINo IN EACH WEEK. 
*,* Letters relating to Adverti 

opr En hanes to the Publisher, Mr. 
letters to be addressed to the Editor of Tux 
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y, but regularity 
'y advertisements 
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George Leopold Riche; all 
Enoineer, 163. Strand. 

















THE SITTINGBOURNE COLLISION. 


Wirurn the present week two so-called accidents have 
occurred which will not be readily forgotten. That 
which took oe last is infinitely the more appalling of 
the two. The Thames saloon steamer Princess Alice was 
run down by the Bywell Castle, a screw steamer, on 
Tuesday night, not far from the Beckton Gasworks, and 
some 500 excursionists were drowned. Whether the 
circumstances of the collision will or will not be 
found to support the theory of Professor Osborne 
Reynolds concerning the effect of reversing screw engines 
on the steering of a steamer remains to be seen. The 
time has not yet arrived for commenting on the 
catastrophe in our The other accident occurred 
under somewhat novel conditions at Sittingbourne, a 
station on the London, Chatham, and Dover Railway. 
Although all the facts have been fully set forth in the 
columns of our daily 9 porn it may be well to 
put them on record here in as few words as ible. 

On a the 31st ult., the 6.50 train from 
London arrived at Sittingbourne at 12.15, and began to 
drop and take up wagons in the ordinary way on the 
down side of the station-yard. The shunting operations 
were carried on by the driver and stoker, the head 
and under guard-porters who had charge of the 

oods train, and the foreman of the department at 

ittingbourne. The down line was blocked, and it was 
unnecessary to interfere with the up line in any way. 
From the down line two pairs of points branch off, one 
leads into a back siding, the other is a cross-over, uniti 
the up and down lines. These points were not connected 
with the signal cabin close by, but were worked by hand. 
Seven wagons had to be put into the back siding, and to 
do this two pairs of points had to be manipulated. The 
foreman went to one pair, and the’ under guard, a young 
fellow of twenty, named Clarke, went to work the ‘points 





leading directly from the main line to the wy Clarke, 
however, mistook one lever for another, and shifted the 
cross-over ins of the siding points. Meanwhile 
the seven wagons had been pn ax from the 
rest of the train, and were “kicked” back by 


the driver. Instead of going into the siding as was 
intended, they of course took the cross-over and 
went on to the up line. Just at this moment a fast 


excursion train from Ramsgate came in sight, and befure 
it could be stopped it ran into two of the seven wagons, 
which two had reached and fouled the main upline, As 
a result several carriages were wrecked, five persons were 
killed on the spot, and over forty were injured, An inquiry. 
instituted by the coroner, was concluded on Tuesday, and 
a verdict of manslaughter was returned against the two 
goods guards. They will be tried, and we shall therefore 
pronounce at present no opinion whatever as regards 
their guilt or innocence. We may consider, however, 
under what conditions the accident would have been 
averted, no matter how careless, ignorant, or stupid 
those who had the handling of the goods train might 
have been. 

In the first place it is evident that the collision would 
have been avoided had the cross-over points been worked 
from the signal cabin, and been coupled with the signals. 
In that case the cross-over points could not have been 
opened while the semaphore showed up line clear, and 
as they would have been under the sole control of an 
experienced signalman, it is to the last degree unlikely 
that they would have been touched while he knew that a 
quick train was rapidly approaching. It appeared during 
the inquest that the London, Chatham, and Dover Com- 
pany were by no means satisfied with the shunting 
arrangements at Sittingbourne, and that instructions had 
been recently given, and were on the point of being 
carried out, for remodelling them in such a way that the 
cross-over and signals would be interlocked. It is much 
to be regretted that the necessary work had not been done 
long ago. But even under the existing conditions no 
collision would have taken place had the passenger train 
been fitted with efficient continuous brakes. We find, with 
equal surprise and regret, Col. Rich, an able officer of the 
Board of Trade, expressing a contrary opinion. Lest it 
should be thought conceivable that we misrepresent Col. 
Rich, we shall give hisown words. He had been asked by 
the coroner to express his opinion asto the cause of theacci- 
dent, and this he did. He concluded by saying, “The adop- 
tion of continuous brakes was very much urged on all com- 
panies. So far as the evidence goes in this accident they 
could not have been of much use, because no one seems 
to have noticed the danger till the train was within 200 
yards of the trucks. The continuous brakes act very 
quickly, but it takes one second in the Westinghouse 
brakes and two seconds in the others for them to get on, 
and in that time the train would have traversed a con- 
siderable distance. If the driver had seen the danger 
400 yards off, the continuous brakes would have pre- 
vented the accident, supposing them to have been affixed 
to the train. But it seems that the danger was not seen 
till the distance was only 200 yards. I made a calcula- 
tion that the time the trucks would occupy at their low 
speed in getting across the line was exactly the time in 
which the train at its high speed would run 200 yards. 
We do, however, advocate continuous brakes very 
strongly.” 

Colonel Rich here not only gape continuous brakes 
would have been of no use in this case, but he gives his 
reasons for the statement, namely, that the passenger train 
could not have been stopped in 200 yards by a continuous 
brake. Let us see if this assertion be accurate, In the 
first place there is reason to think that the train was at 
least 300 yards off when the driver saw the obstruction ; 
but we shall content ourselves with the assumption that 
200 yards represent the true distance. According to all 
the available evidence the speed of the train was not 
more than forty miles an hour. It was drawn by a six- 
coupled goods engine; and there was another passenger 
train rs before it, and only a few minutes 
ahead. engines do not run comfortably at more 
than forty miles an hour; and the circumstances would 
induce the driver to be cautious. Let us assume that 
the speed of the train was forty miles an hour, or 
58°6ft. per second. To traverse the 200 yards at forty 
miles an hour would mew over ten seconds. To 
apply the Westinghouse brake would occupy, say, two 
seconds ; one spent in turning the cock on the foot-plate, 
and the other in setting the brake full on. We have 
eight seconds left, during which it would operate to retard 
the train. But it has been clearly demonstrated by 
experiments constantly repeated with the same result, 
that if every wheel in a train 1s fitted with a brake, the 
aps of a train can be reduced by an efficient brake at 

e rate of five miles per second. Assuming that the 
leading wheels of the engine are not braked, and 
that some blocks do not act with full efficiency, 
it is still certain that the velocity of a train may 
be reduced four miles per second. In other words, 
in eight seconds the speed of the Ramsgate train 
could have been brought down from forty miles 
an hour to eight miles an hour. But the ave 





velocity of the train during these eight seconds would 
have been : +“ = 24 miles per hour, or 35°2ft. per 


second. In eight seconds, co 
traverse 281°6ft., and during the two seconds which 
elapsed while the brake was being put on it would run 
over 117ft. Thus in ten seconds 398ft., or say 400ft. in 
round numbers, would have been traversed out of the 
600ft. which interve sed between the train and the 

ms. At eight .niles an hour no less than eighteen 
seconds would uired to run these 200ft. Under 
the circumstances, little mora need be said, we think, to 
prove that the train could easily have been stopped in 
200 yards by a Westinghouse bralig; but to make 
assurance doubly sure, we beg to refer our readers to 
Tue ENGINEER for January 5th, 1877, where they will 
find that a train of nine carriages and three vans, Fane 


uently, the train would 





by a four-coupled engine, on the line from Glasgow to 
¥adinburgh, was stopped on two occasions in a distance 
of 550ft., the Pa being forty miles an hour, and 
but 86°3 per cent. of the weight of the train being fitted 
with brakes. At 43 1iles an hour the train ran but 600ft. 
At 38°25 miles it traversed but 420ft. How, in the face 
of these facts Colonel Rich could assert that 2 continuous 
brake would not have averted the collision we are quite 
at a loss to understand. It is yet more difficult, however, 
to know what amount of proof of the value of continuous 
brakes railway companies require before they adopt them 
freely and fully. The Sittingbourne accident will probably 
cost the London, Chatham, and Dover Company more 
scr than would have sufficed to fit up every nger 
vehicle on the line with the Westinghouse a The 
catastrophe is a bitter comment on py err from a railway 
director which appeared recently in the 7'imes, repeatin 

the old worn-out arguments against new inventions, whic 

are just as applicable to the use of brakes of any kind as 
they are to continuous brakes. Railway directors do not 
know what is good forthem; but this should not prevent the 
Government from interfering energetically in the protec- 
tion of life. The Sittingbourne collision bears out every 
argument that has been used in favour of continuous 
brakes; and those companies who refuse to take the lesson 
which it conveys to heart, cannot escape from being 
regarded as guilty of criminal negligence or parsimony. 


ENGINEERS’ COMMISSIONS. 

Wir much regret we find ourselves called upon to bring 
before our readers a matter which painfully affects the 
honour of our profession. When we state that the cir- 
cumstances to which we are about to refer at some 
length have been made the subject of inquiry by the 
Government of Queensland, that they are commented 
upon in no measured terms by the Brisbane press, and 
that they will be at very early date—if they have not 
been already—brought officially before the council of the 
Institution of Civil Engineers, it will be understood that 
it is no longer possible or advisable for us to maintain 
that silence which we have hitherto observed concerning 
a very peculiar and unpleasant case. The facts as set 
forth in a report by the Queensland Government engineer 
for harbours and rivers—Mr. W. D. Nisbet—dated 
22nd May, 1877, are as follows. In January, 1875, a 
general design and specitication for a steam dredger 
were sent to England to the Agent-General for 
the Queensland Government, Mr. Macalister, with in- 
structions to obtain tenders from several eminent dredge 
building firms for supplying such a dredger as was re- 

uired. Various tenders were received, the result being 
that, on the 11th of May, 1875, the Agent-General was in- 
structed, on his own recommendation, and acting under the 
advice of Mr, James Deas, engineer to the Clyde Trustees, 
to accept the tender of Messrs Wingate and Co., of 
Glasgow, for the delivery of a 75-horse power dredger at 
Brisbane for the sum of £21,000. Mr. Nisbet arrived 
in the colony from England two or three days after the 
tender had been accepted. Indeed, all the negotiations 
appear to have been conducted by telegraph while Mr. 

isbet was on his way to Brisbane. The moment he was 
made acquainted with what had taken place he suggested 
certain conditions to be fulfilled by the contractor, into 
which it is not necessary to enter. The dredger sailed from 
pes ge on the 5th of April, 1876. On the 10th of the same 
month a letter was received in Brisbane from Mr. Deas, 
in which he stated that, as engineer to the Queensland 
Government, he had permitted Messrs. Wingate to forego 
fitting up the dredger in Glasgow, but that they were to 
be at the expense of fitting it up and trying it at Bris- 
bane. The dredger arrived on the 10th of August, 1876, 
but »fessrs. Wingate declined to fit her up, stating that 
their contract was to the effect “that the dredger is to be 
handed over as she arrives in the colony off her voyage, 
with all on board, including masts, sails, &c.,” and they 
assumed that the sale of these things in the colony would 
bring in a sum sufficient to pay for the cost of erection. 
It turned out, however, that very heavy expenses were 
incurred before the machine was got to work—the total 
cost reaching £25,076—and that the “Groper” was any- 
thing rather than a good job as delivered. It will be 
seen that the refusal of Messrs. Wingate to complete the 
dredger is inconsistent with Mr. Deas’s letter of the 10th 
of April. The contract was referred, as soon as Messrs. 
Wingate’s peg was raised, to the Colonial Law 
Officers, and on the 18th of November, 1876, the 
Attorney-General for the colony reported that “it 
ap from the contract that the Groper was to be 
delivered as she arrived off her voyage in Francis. 
Channel, and although Mr. Deas seems to think that as 
he allowed her to sail without being put to work, the 
contractors should bear the expense of fitting her up in 
the colony, no valid agree to that effect appears to 
have been made, I think, therefore, that the expense of 
dismantling her and fitting her up must fall on the 
Government.” It is further to be mentioned that con- 
siderable poh from the original specification were 
made by Messrs. Wingate which were hot regarded as 
improvements by Mr. Nisbet. With this of the 
matter we have, however, very little to do. It will 
suffice to as Bp the dredger was not delivered com- 
plete, and that, as we have said, heavy expense and 
great delay were incurred by the Queensland Govern- 
ment before she was got to work. Messrs. Wingate, 
however, Ag to have stuck to their contract as made 
with Mr. Deas. The question is, did Mr. Deas fulfil his 
duty as consulting engineer to the Queensland Govern- 
ment? Our readers, if they will follow this article to the 
end, will be able to answer this query for themselves. 
ow Mr. Deas came to be employed is not set forth 
clearly in the parliamentary papers. It appears, however, 
that he'was engaged by Mr. Daintree, engineer to the Bris- 
bane Government. e may rest content with the fact 
that he was employed, and that he was to receive as 
remuneration for his services as consulting engineer 
pe W cent. on the cost of the dredger, or £525, 
which was perfectly fair and legitimate. He also 
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stipulated for the sum of £105 as a bonus to be paid 
him if the machine turned out a success, this bonus 
being, seemingly intended to take the place of certain 
fees due to him for work done before the contract for the 
diedger was signed. Some other work was done by Mr. 
Deas in connection with extras, and his entire claim 
amounted to £757 14s, 5d., of which he got on account 
£337 10s. After a good deal of correspondence and 
adjustment of accounts, a further sum of £247 7s. 6d. 
was paid to Mr. Deas, on or about the 26th of October, 
1876. Up to this point there ap no reason to 
eonclude that Mr. Deas had not acted in the most 
honourable and straightforward way. It is true that 
he had made a mistake as to the interpretation 
of his agreement with Messrs. Wingate, and that 
his clients, the Queensland Government, had appa- 
rently suffered in consequence. But even lawyers have 
been mistaken before now about the meaning of a 
contract ; and we have no reason to doubt that Mr. Deas 
‘did honestly believe that when he suffered Messrs. Win- 
gate to send an unfinished dredger to Brisbane, they were 
bound to complete it on its arrival at its destination. 
Gn the 3rd of January, 1877, Mr. Macalister wrote a 
letter to the Colonial Treasurer at Brisbane, in which, 
after acknowledging a communication of the 26th of 
January, we find the following pregnant passage :—“ I 
may mention before going further that Mr. Deas occu- 
pies rather a peculiar position in this transaction, one 
that would induce me to place little reliance on his state- 
ments, unless supported by some other means. It would 
appear that Mr. as the engineer appointed to super- 
intend the building of the dredger, had something to 
say in connection with the acceptance of Messrs. Win- 
gate and Co.’s tender. This tender was by no 
means the lowest for the building of the dredger, 
but was specially recommended by Mr. Deas for accept- 
ance. It would appear that after its acceptance Mr. Deas 
demanded and obtained from Messrs. Wingate and Co. a 
commission equal to that made to him by the Queensland 
Government. An individual who holds out both hands 
and receives from both sides of a contract a commission 
is scarcely to be much relied on in offering an opinion on 
either side.” We need not reproduce the remainder of 
this letter. The Government of Queensland were advised 
of the manner in which Mr. Deas had acted, and all the 
papers from which we have quoted have been printed by 
order of the Legislature, and are now in the hands of 
many engineers in this country. 

Tt must not be supposed that Mr. Deas was left 
unapprised of the turn which events had taken. Mr. 
Daintree wrote to him for an explanation of the state- 
ments made in Mr. Macalister’s letter, and received a 
reply dated 20th of October, 1877, from which we extract 
the following passages :—“ As a matter of course, and as 
is the practice with Clyde builders, I got 24 per cent. 
commission on the dredger Groper ;” “I did not demand 
the commission from'Messrs. Wingate. They suggested it 
before sending their tender in, saying as it was usual I 
was entitled to it, and believing it was so, I had no hesi- 
tation in accepting.” To this Mr. Daintree replied at 
once. The sum and substance of his letter is a request 
to be informed for what Mr. Deas was paid the 2$ per 
cent. commission by Messrs. Wingate? Next we have a 
letter from Messrs. Wingate, in which they state that, 
“ With regard to the commission we paid Mr. Deas, it was 
included in our tender not at his suggestion, but asa 
matter of common occurrence in tendering ;’ “We 
may mention that when we included the 23 per cent. 
commission we did not know that Mr. Deas was 
to be the inspector.” To this Mr. Daintree replied 
that, “If it is the custom to enhunce tenders 
24 per cent. in order to pay that commission to 
the inspecting engineer, it seems to me that the en- 
gineer lends himself to the abstracting of as much money 
from his employers, and that the said employers can, in 
the nature of things, never hope for an honest and un- 
biassed opinion and superintendence, and the sooner such 
a practice is abolished the better for the credit of all the 
contractors on the Clyde and elsewhere, and the profes- 
sion of engineers ;” and he concludes by asking, “What Mr. 
Deas was paid the 2} per cent. commission for?” This 
letter Messrs. Wingate answered, admitting that Mr. Deas 
was “placed in a false position,” but they said nothing 
as to the equivalent Mr. Deas was to give them for their 
money. The entire correspondence was read to the 
legislative assembly at Brisbane on the 15th of May, 1878, 
and will be found with a full report of the proceedings 
in the Brisbane Courier of the following day. Those 
who desire to see how much contumely the members of 
our profession can be treated with by a colonial press we 
refer to the Queensland Patriot of May the 18th. 

This has been very properly called a “ wretched busi- 
ness,” and it is one, no matter from what point of view 
we regard it. It is useless to mince matters. The man 
who, acting as consulting engineer for one party, takes a 
commission from another, a contractor, is guilty of an 
immoral action ; the contractor is equally guilty. The 
defence that the “thing is done every day” would hardly 
avail an absconding trustee or a fraudulent debtor. If 
we absolve Mr. Deas on the ground that he was ignorant, 
and believed that it was the regular practice for con- 
tractors to give commissions to rae | engineers, we 
must condemn Scotch contractors, et we see no 
aon escape from the dilemma. Either Mr. 
Deas was guilty of an exceptional, immoral act, 
or he did that which has ceased to be regarded as 
immoral in Scotland, because Scotch contractors are 
incapable of distinguishing between right and wrong. If 
it can be shown that it is really a regular and well under- 
stood practice for Clyde shipbuilders and engineers to 
pay 23 per cent. commission to inspecting engineers, then 
may Mr. Deas plead the prevailing fashion as his excuse 
with some justice. But what shall we think of those who 
have instituted the eustom and carry it out? We have 
no doubt that Mr. Deasnow sees that he has been ledastray, 

no one moredeeply the occurrence than he 


regrets 
and that he will at once pay over £525 to the Quee 





Government, Had he reflected for a moment, indeed, 
he would have seen that it is impossible for an inspecting 
engineer to accept money in anyform or on any plea from 
a contractor. ere are two questions to be asked in all 
such cases to which no satisfactory reply can be given. 
The first is, out of whose pocket will the commission come? 
The second is, for what is the engineer to get this commis- 
sion? Divested of sentiment and putin honest phrases 
before the world, the replies to the questions we have asked 
must run thus :—The money comes out of the pocket of 
the purchaser, and the inspecting engineer is expected in 
return for it to make things easy for the contractor. We 
know that young men are often sorely tempted, to the 
shame of the contractor be it said, and it is no secret 
that needy engineers have erc now extorted commissions 
from unfortunate contractors. But there can be only one 
end to all transactions of the kind. Sooner or later the 
— to them are found out—and avoided. For the 
onour of the profession we would fain believe that the 
story of the Groper is strictly exceptional. If it but 
terminates at once and for ever the miserable system 
of paying bribes in the shape of commissions it will 
have been productive of far more good than evil to 
the profession. It should be made distinctly clear, 
however—if such is really the case—that in Glasgow there 
are engineers and shipbuilders who never bribe, and con- 
sulting engineers who would turn out of their offices any 
man, no matter what his position, who even hinted that 
a commission for him would be included in a contract. 
If men would only call things by their proper names there 
would be infinitely more st Bwet fy and professional 
morality than is at present extant. A “bribe” would be 
rejected as an insult, while a “commission” may be 
accepted as “customary,” and yet the sophist does not 
live who could define the difference between the two. 





COLLIERS IN 1878 AND 1873. 

Few things in the industrial history of Great Britain are 
more striking than the contrast between the condition of the 
colliers in 1878 and 1873. It seems only yesterday since 
Punch entertained us with pictures representing colliers 
purchasing pineapples at half a sovereign apiece, and stories 
were rife in the newspapers of the long prices they were 
vom | to pay for the best brands of aon e, of their 
travelling class by railways, of their working one-half 
the week, and ‘‘ playing” the other half, and, generally, of 
their throwing their money about ‘“‘like lords.” It has 
been said that in the South Yorkshire and North Derby- 
shire district many miners fed their dogs on the lean of the 
loin cut out of the primest sheep; and in the colliers’ 
homes five years ago could be found the most expensive 
harmoniums and pianos, although neither husband nor 
wife could play a note. At that time the miner who could 
not make £8 for his three or four days’ labour was a poor 
hand. The masters were wy at their mercy, and the 
men did very much as they liked. Frequently were they 
warned that their reign would suffer swift eclipse. Their 
best friends advised them to prepare, by reasonable conces- 
sions, for the inevitable reaction ; others counselled them to 
lay aside, out of their extraordinary earnings, something 
substantial against the day of adversity. It was all in vain. 
The miners continued their foolish courses, as if they believed 
they were to bask in the sunshine for ever. ‘‘ Lightly come, 
lightly go.” They made a ‘‘ pile of money” very easily, and it 
went aseasily. At length their summer is over, and ‘now is the 
winter of their discontent,” with little to make it ‘‘ glorious” 
in the immediate future. Adversity finds the collier altogether 
ees aT His latter state, like that of the person in the 
parable, is worse than the first. By his extravagant living 
and unreasonable demands, the miner helped to push up the 
price of the necessaries of life, which he is now unable to 
purchase. At their strike meetings the colliers declare 
that they cannot make over 20s. a week, and that they are 
positively starving. At the Parkgate pit work is offered with 
the promise that if the men cannot make 28s. per week, the 
owners will make their wages up to that amount. The promise 
is in itself significant of the altered circumstances of the miners, 
The employers by their very promise appear to admit that it 
is possible for a miner to work six days a week and not take 
28s. a week home to his wife and family. How the workmen 
would four years ago have scorned to accept twice the amount 
for half the labour! The state of trade, although a trifle 
better, does not seem to warrant the employer making any 
advance. There are collieries in the South Yorkshire district 
where thousands of tons of coal are being stacked, and 
every day adds to the accumulation. It will be well for 
British industry if the lesson which is now being learned in 
distress and absolute want should teach the rising genera- 
tion of workers that commerce is governed by economic 
laws, which, although they may be violated for a season, 
will ly assert themselves, and that with an emphasis 
in proportion to the folly by which they were temporarily set 
aside. 


EASTERN MAIL CONTRACTS. 


We learn that the new contract for this service, commencing 
from the expiration of the present arrangement with the 
Peninsula and Oriental Company in 1880, been secured 
by that well-known line. Although it was known that there 
would be several competitors, it was not thought that any 
would succeed against a company, which, from its long expe- 
rience and the fine fleet of ships possessed by it, is pre- 
eminently in a position to undertake so extensive a service. 
Several well-known lines, the names of which are not made 
public as yet, sent in tenders; but none offered advantages 
which would induce the Postmaster-General to decide in their 
favour. Representations had been made by various public 
bodies whose interests lie in our Eastern — of the 
great injury that would probably follow the splitting up of 
the sevi services among separate companies, and that to 
secure uni ity in performance it was desirable to accept 
a tender for a moderate rate of speed on all the lines, 
rather than by accepting an offer for any single service 
which might guarantee exceptional speed, cause a risk of 
unsatisfactory performance on other routes. We are informed 
that the new contract will provide for an average speed 
throughout of eleven knots from Brindisi to i and of 
ten and a-half knots from Brindisi to Shanghai. e time 
on the Bombay line will therefore be shortened by two and 
a-half days, and on that to Shanghai by three and a-half 
days, with a reese difference for Galle, Penang, 
Si and Hong Kong. So far as the Government is con- 
trem § the existingline from Southampton will be given up, but 





the —< will continue to run its steamers on this route 


independent of any subsidy. In the conditions contained in 
the notice calling for tenders issued by the Postmaster. 
General it was stipulated that that official should have the 
option of making Colombo the calling point for Ceylon, 
instead of Point de Galle as at present, and the progress 
making with the breakwater at the former port, which will 
render it a perfectly safe harbour, together with the fact that 
the line of steamers will thus be placed in direct communica. 
tion with the chief commercial interests of the island, will, 
we should say, induce the directors to make this change on 
their own account at an early date. The steamers of the 
M ies Maritimes have already adopted Colombo as their 
port of call. The change will make but a few hours’ differ. 
ence in the journey, and there will be a manifest gain to the 
company in abandoning so dangerous a harbour as Galle for 
a well sheltered place such as Colombo will soon be. More 
casualties have occurred to their fleet in the former port than 
on any other of the extended routes served by their steamers, 
The amount of the subsidy to be granted for the new service 
has not as yet been allowed to transpire, but we learn that 
it is somewhat below that at present paid. For this differ- 
ence the optae will be probably com ted by the 
removal of liabilities in connection with other present 
services. The day of departure from London of the mails will 
be continued, as at present, on Friday, and the due date for 
their London delivery will be Monday. The line between Hong 
Kong and Yokohama is also to be discontinued as a mail route, 
but we have not heard whether the company find this 
line, at present, to be so remunerative as to induce their 
retention of their steamers upon it without being subsidised. 
Not long since we referred in a previous article to the ex- 
pa hopes entertained by some of the Eastern colonies 
that the new contract would probably provide a sixteen knot 
service, and we pointed out how very remote such a i- 
bility was, from the expenditure of fuel it must catell and 
the consequent absorption of cargo space. We think the 
_ now guaranteed can be fairly maintained in all weathers, 

he latest addition to the company’s fleet, the Kaiser-i-Hind, 
(Empress of India) made the run round from Greenock to 
Sout: op the other day at an average rate of thirteen 
knots, If we accept this vessel as a type of future construc- 
tion for the service, there can be no doubt of the efficient 
performance of the duty now stipulated for. Her dimen- 
sions are: length for tonnage, 401ft ; length of deck, 410ft ; 
beam, 42hft.; gross conga 4023; and registered tonnage, 

560. Herengimes are of 700-horse mew nominal. She 
starts on her first outward trip with the bay mails on the 
26th inst. We think that with vessels of this class, and the long 
experience in this service of the Peninsula and Oriental Com- 
pany, there is no room for fear but that this important mail 
contract will be satisfactorily fulfilled. We cannot but doubt 
the wisdom, however, so far as encouragement to other com- 
peting lines goes, of the Postmaster-General limiting the term 
of the contract to eight years only. 
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The Construction of Roads and Streets. By Henry Law, C.E., 
and D. K. Crarx, C.E. London: Crosby Lockwood 
and Co. 

Turs little work comprises all that, for the requirements 

of the practical road-maker or surveyor, can be usefully 

said on the subject. It is in two parts, Part I. being the 
well-known “ Art of constructing common roads” of Weale’s 

Series, by Mr. H. Law, revised and condensed by Mr. Clark ; 

and Part IT. on recent practice in the construction of roads 

and streets, including pavements of stone, wood, and 
asphalte ; also by Mr. Clark. The first part, which is 
preceded by a useful historical sketch of the subject, is 
sufficiently well known to make it unnecessary to say 
anything further than that it is improved by Mr. Clark’s 
condensation and revision. In the first pages of the second 
part there is, contrary to what might be expected, scarcely 
any repetition of the information conveyed in the first part, 
though the construction of macadam roads is fully con- 
sidered, particularly with reference to the most modern 
practice in England and abroad. Stone pavements, 
which the great traffic of all large modern towns 

made indispensable, ooeary considerable space ; and the 
descriptions of the methods of construction are supple- 
mented with very ample particulars of first cost and 
maintenance in London and other large towns. Sufficient 
information is given to enable any offe in wn i part of the 

United Kingdom to select the paving materials which shall 

be most economical to adopt, considered with reference to 

their mechanical properties, and the proximity of the 
different quarries, though some more recent information 
on the crushing resistance of different rocks might have 
been given from the Philosophical Transactions of the 

Royal Society. The cost, construction and wear of wood 

and asphalte pavements, principally as laid in London 

streets during the past few years, form the subject of a 

very important part of the work. All the available useful 

information of cost and relative resisting qualities of these 
pavements as laid under different contracts is condensed 
with evident care, set forth in an easily accessible manner. 

Cleansing pavements; mountain and rolling re- 

sistance to traction, are treated in separate chapters, and 

the book concludes with jy conan including an admir- 
able paper by Sir John F. Burgoyne—and which, though 
written in 1843, is as useful now as then—a short history 
of steam road rolling; a report on the economic value 
of steam road rolling, and a report by Mr. Heywood on 
the condition in 1877 of the wood and asphalte pave- 
ments of the ve of London. A very complete table of 
contents is supplemented by an equally sufficient index. 

The book is one that will satisfy the requirements of 

those having to make and maintain roads and streets. 





Die Stiidtische Wasserversorgung. Band 1. Statistische Beschrei- 
bung der Anlagen in Bau und Betrieb, Von E, Graxn. 
Miinchen : R. Oldenbourg. 1878. 

At the annual meeting of the Union of German Gas and 

Water Engineers, held at Mayence in 1875, it was resolved 

to collect statistics of the water supply in Germany, and 

in March of the ote year an elaborate series o 


uestions, amounting in to 143, under vari- 
ne heads, was sent far and wide pg ape nabben 
This volume is the It contains a capitally- 
digested account of the waterworks in 300 towns, mostly 
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in Germany, but including also a few in Austria and 
Switzerland. We have, first of all, the population and 
number of houses, a brief history of the water supply of 
the particular town, quantity used, mode of distribution, 
reservoirs, pumps and pumping engines, source from 
whence the supply is drawn, filtering arrangements, and 
quality of water supplied. 

The author, who is no novice in this department of 
literature, has prefixed an historical introduction, which 
commences sone tely enough with a citation of the 
Chinese proverb, “ Dig a well before you are thirsty,” 
and ends with an aspiration that “the waters may flow 
into every citizen’s house.” The first thing that strikes 
us in turning over the pages of this book is the defec- 
tive supply of many considerable towns, and the tee- 
totalers who stick to their principles must assuredly die 

oung there. In many eases in which the system is con- 
formable to modern ideas, we cannot help noticing that 
the works are either in progress or that they are very 
recent, Ina few of the more important ancient cities 
the history of the water supply goes back several 
centuries, and a pumping apparatus at Augsburg in 1609 
is mentioned, 

Future volumes will contain the same kind of informa- 
tion with reference to foreign towns, a digest of the 
matter according to subjects, a discussion of the most 
suitable mode of supplying towns with water according 
to their varied situation, and a number of drawings of 
machinery, all on a uniform scale, 


Zeitschrift fir Baukunde, 

T. Ackermann. 1878. 
Tus is a new venture, and is the joint organ of eight 
architectural and quarening societies in different parts 
of Germany, who have agreed amongst themselves to dis- 
continue the various journals hitherto issued separately. 
The aggregate number of members of the societies which 
have thus united in the publication of the Zeitschrift is 
nearly 2000, the most important organisation being the 
Bavarian Society of Architects and Engineers, which 
has 820 members, It appears four times in the year, and 
is under the direction of a committee, the acting editor 
being Dr. Wittmann, of the Munich Technical School. 
The size is large quarto, with double columns, and in this 
respect it has a strong family likeness to the well-known 
Zetschrift fiir Bauwesen (Berlin) and the Zeitschrift 
issued by the Hanover Society of Engineers and Archi- 
tects. 

The ¢ svestare of another “ high-class” periodical of 
this kind may well suggest the reflection how it is that 
such things can be paphenes except at a great loss. 
Certainly nothing of the kind would succeed in this 
country, for although the Zeitschrift fiir Baukunde 
professes to be the organ of certain societies, it is 
to all intents and purposes a technical periodical. 
The two numbers now before us consist of 160 pages, 
only six of which relate to the proceedings of the insti- 
tutions under whose auspices the journal is issued. 
Not a single paper appears to have been read before any 
of the affiliated societies, except, perhaps, one which 
formed an address to the union of institutions which 
met at Munich in September, 1876. The contents are not 
very interesting, being of that heavy character which is 
a distinguishi mark of most German works of this 
kind, Nearly half of each number is occupied with 
abstracts of papers from technical periodicals, the in- 
formation being classified under ten different heads, some 
of which are again subdivided. Each section is allotted 
to a specialist, and the work is thoroughly well done. 
There are also reviews of new books. 

Architectural subjects eoouyy a conspicuous place, as 
might have been expected, all the societies concerned 
being composed of architects as well as civil engineers, 
and the word baukunde is used in its widest sense of 
“art of construction.” Of theoretical articles there are 
four, relating to the theory of girders and the pressure of 
earth. To turn from those purely professional subjects 
to one which possesses an almost popular interest, we 
may mention Buresch’s paper on the development of 
the means of transport in the present day, This is the 
address alluded to above. Keeping tolerably clear of 
the politico-economical aspect of the question, the author 
sketches with considerable skill the history of inter- 
communication by roads, rivers, canals, and railways in 
the principal European countries, and inthe United States. 
The writer pays a warm tribute to George Stephenson, 
“our great master,” as he calls him, and the fullest 
justice is done to this country for the various improve- 
ments in inland communication which it has originated. 
Funk, of Cologne, gives some statistics of the wear of 
rails, taken from those now being collected by the Ger- 
man Railway Union. The author draws certain con- 
clusions from the figures at commund, but as they will 
probably be modified when the whole of the statistics are 
available for tabulation, it is not necessary to mention 
them further. The iron bridge over the at Kénigs- 
wart, on the Rosenheim and Miihldorf Railway, is 
described by the engineers, Schnorr von Carolsfeld and 
C."Rottmiiller. It is upwards of 800ft. long, and crossés 
the valley of the river at a height of about 150ft. It 
appears from a < on the transport of town manure 
by railway, that the plan has been found very economical 
at Stuttgart, where the annual cost of removing the 
contents of the cesspools has been reduced from 100,000 
marks to 8000 marks, with a prospect of further diminu- 
tion. Recent improvements in railway communication 
have enabled Westphalian colliery owners to send their 
coals by shorter and quicker routes to the North Sea 
ports, and H. Schnitzer, in a paper on the various modes 
of shipping coals in English harbours, gives expression 
to a hope that Germany will in time be in a position to 
export coals, Certainly the quantity of coal sent from 

estphalia has largely increased of late years, and it is 
stated that the English coal which entered the port of 
Hamburgh was 740,000 tons in 1876 against 750,000 tons 
in 1875. But whilst, as tho author points out, the 
average distance of the harbours from the pits in the 
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South Wales and Neweastle coal-fields is only 30 kilos. 
the colliery at Gelsenkirchen, near Bochum, is 252 kilos. 
from Emden, 306 from Bremerhafen, and 358 from 
Hamburgh. The great expense of land transport of 
course Pp. German coalowners at much disad- 
vantage. The compiler of the paper has been industrious 
in collecting information upon the modes of shipping coals 
at the various English harbours. The drawings with 
which the paper is illustrated seem very familiar to us. 
Papers of this kind are of quite common occurrence in 
German periodicals, and, though they contain nothing 
new, it not unfrequently happens that the compilers suc- 

in giving a better account of the subject than is to 
be found in any book published in the country where the 
work was carried out. 

The shorter papers are devoted to an account of some 
operations for improving the channel of the River Lahn; 
a report on the progress of the St. Gothard Railway, 
upon which 3400 men are employed; a description and 
sketch of the “highest chimney in the world” at the 
Port Dundas chemical works, and a note on the rusting 
of rails, A quantity of rails which had been lying by 
for seven years were found to have lost 5 per cent, in 
weight when the rust had been removed, a skin of an 
average thickness of 1°6 millimetres having been eaten 
away. 


Musterconstructionen fiir Eisenbahu-Betrieb. Musterconstruc- 
tionen fiir Lisenbohn-Bau,  Herausgegeben von E. 
HeEvsinceR von Wauprecc. Band 1. Lieferung 3. 
Hanover; Helwingsche Buchhandlung, 1878, 

Unner this title Herr Hensinger von Waldegg, the well- 

known editor of the Organ fiir die Fortschritte des 

Kisenbahnwesens, issued under the auspices of the 

German Railway Union, has commenced a series of 

“ Examples of Railway Construction,” which he divides 

into two sections, one being devoted to permanent way, 

and the other to locomotives and rolling stock. Each 
part consists of five double plates with penn Bessa td text in 
uarto. Part III. is now before us. In the section 
evoted to permanent way—Hisenbahn-Bau—we find an 

elaborate article on the new points on the North-Eastern 
Railway of Switzerland. This is followed by a descrip- 
tion of Tronchon’s gates for level crossings, and the 
details of a distant signal used on the Hungarian State 
Railways. An account of the tip-wagons used in the 
construction of a section of the Breslau, Schweidnitz, and 
Freiburg Railway between Podejuh and Stettin brings 
the number to a conclusion. These wagons are specially 
adapted for tipping into a barge from a stage, but are 
not so useful for forming embankments, as the body of 
the wagon, which is parabolic in section, is apt to come 
in contact with the ground when it is tipped completely 
over. 

The section which treats of rolling stock—Hisenbahn- 
Betrieb—contains the details of the locomotives on the 
Téssthal Railway, and an account of a tank locomotive 
built at the Winterthur Works fitted with Ch. Brown’s 
patent valve gear, a diagram of which is promised in the 
next number. The sleeping carriages on the Finland 
State Railway are next described. The new horse-boxes 
for the Main and Neckar Railway, which form the subject 
of the next article, do not differ materially from those in 
use in this country, Van Genns’ arrangement for proving 
boiler tubes when external pressure is employed, and his 
furnace for tempering railway springs, are also described. 
The execution of the plates is excellent. 








LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. VIII. 

Tue distinguishing feature of the goods locomotives 
exhibited at Paris by French builders is their great haul- 
ing power. The engine which we illustrate this week at 
pages 161 and 168 may be taken as a type of a class which 
enjoys much favour on French railways. It was built, 
and is exhibited by MM. Claparede et Cie., of Paris, for 
the Paris and Orleans vay ian A It is an eight-coupled 
engine, with overhanging fire-box and smoke-box, and 
the flush boiler, —_ ers, and valve-chests are all cased 
entirely in sheet brass, the effect produced being more 


striking than agreeable to English eyes. The principal 


dimensions of the engine are as set forth in the accom- 
panying table :— 
Diameter of wheels ... 4ft. 3in, 
Diameter of cylinders 20°47in, 
Length of stroke... ..._ ... ... 25°60in, 
Heating surface in fire-box . 124 square feet. 
Heating surface in tubes... 2088 square feet, 
Total heating surface ag 2212 square feet. 
SEPRN OIE oie nce sev vee. sch 18 square feet. 
Weight of pe. ag in working order— 

hey li RBA Neen 11950 tons. 
Second axle... 12°400 tons, 
Third axle ... ... 13°025 tons. 
Fourth axle... . 11°425 tons. 

Total weight . 48°800 tons. 
Wiieel base 1.5. . 13ft. 3in. 
) eT | ocean | 

itto boiler and smoke-box.... 26ft. 3in. 

Distance from centre to centre of axles 4ft. 5in. 
Length of connecting-rod =... ... ...  8ft, din, 
Height from rail to top of chimney ... 13ft. 9in. 


The most noteworthy feature about the boiler is the 
fire-box, an enlarged section of which will be found at 
page 161. It is a modified Ten Brink box. The place of 
the ordinary fire-brick arch is occupied by an inclined 
mid-feather or water chamber, the steam from_which 
is discharged through two large curved tubes. We find 
it very difficult to believe that this device is in any way 
superior to the English brick arch. It obviously 
materially increases the cost of the fire-box ; and we are 
inclined to think that the plates of the mid-feather will 
probably burn out omy Even though this is not the 
case, the efficiency of this arrangement as a smoke con- 


sumer is doubtful. One of the great advantages of the 
brick arch is that it becomes intensely heated and pro- 





tects the products of combustion rolling up along it from 
the jeoding end of the grate, from the cool boiler plates. 
The introduction of a comparatively cold mid-feather 
just in the centre of the flame s in the fire-box must 

ve the opposite effect; and it is more than doubtful if 
the small additional heating surface gained is worth 
consideration. Such mid-feathers have been tried 
mere in this country, and they have been given up 
on all English lines save the South-Western. 

The general features of the engine are very clearly 
shown in ourengravings. The link motion is of the fixed 
box type, worked by a screw and hand wheel, the long 
bar from the screw to the rocking shaft arm being 
steadied by roller guides. The excentrics are outside, 
and at an enormous distance from the inside frame. The 
hanging links of the motion are hung from subsidiary 
side frames or brackets spanning the upper portion of 
the second pair of wheels, and secured to the inside 
frames as shown. The piston rodsare prolonged through 
the front ends of the cylinders, and work in brass tubes 
to keep them from injury. ‘The trailing springs are 
above and outside the frames, all the others being inside 
them; and the springs of the driving and trailing wheels 
are coupled by an equalising arrangement which will be 
readily understood from our engraving. On the driving 
axle are two excentrics, which work two pumps, which 
have one delivery pipe entering the boiler at the right 
side, An injector is fitted vertically on the foot-plate, 
and supplies the boiler through a feed-pipe on the left- 
hand side. There ave thus two pumps and one injector. 

Messrs. Claparede state that the engine will perform 
the following duty :— 
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It will be seen that it is only proposed to use this class 
of engine for passenger trains when abnormal inclina- 
tions have to be surmounted. The engine shown is 
beyond question one of the most powerful loco- 
motives ever built, Its tractive force is, as nearly 
as may be, 200 lb. for every pound average cylinder 
pressure. The boiler pressure is 120 Ib. on the square 
inch, and it is quite possible that an average pressure of 
90 lb. might be maintained throughout the stroke, which 
would give a gross tractive effort of 18,000 Ib., or say, 
8 tons in round numbers, or just one-sixth of the weight 
of the engine ; so that large as the cylinders, and small as 
the wheels are, the engine is, no doubt, quite capable of 
utilising all the power the steam can exert, as far as 
adhesion is concerned. 

The wheels have been carefully provided with balance 
weights, one-half of the driving wheels and one-third of 
the second pair being solid. 

The foot-plate is roomy, but on the back of the fire-box 
have been fixed as many fittings as it was possible to put 
on. The contrast between this and most English engines 
in this respect is very remarkable. : 

A rocking draw-bar is used to couple the engine and 
tender, and a peculiar arrangement of curved or counter- 
sunk buffers has been adopted, apparently with the 
intention of giving steadiness for going round curves. 

We have not space this week to deal at length with the 
characteristics of French practice in goods engines as set 
forth in the Champ de Mars. We shall return to the 
subject at an early opportunity when placing before our 

ers illustrations of some of the other goods engines 
exhibited. We have said enough to prove, we think, that 
M, Cla e’s engine deserves careful consideration from 
all engineers who have much to do with the transport of 
very heavy goods trains. Nothing can be imagined, how- 
ever, more different from the system of haulage now m 
favour on Scotch railways, as set forth in a corre- 
spondent’s letter last week, than that of which the engine 
we have described is a concomitant. 








Tue Instrrution or Navan Arcuirects.—A gold medal, 
value £25, has been offered by Mr. R, Carlyle for the best paper 
submitted to be read at the annual general meetings of the Insti- 
tution of Naval Architects in 1879, ‘‘ On the Construction of the 
Screw Propeller, its form, number of blades, pitch in proportion 
to diameter, &c., so as to give the smallest amount of slip with 
the greatest amount of propulsion for a ton of .” All 
papers to be delivered at 5, Adelphi-terrace on or before February 
24th, 1879. No paper arriving after that date will be eligible to 
compete for the gold medal. 


Tue CoLLision IN THE THAMES.—The following facts concern- 
ing the vessels engaged in the awful catastrophe, which resulted in 
the death of at least 500 persons on Tuesday night, may be worth 
putting on record in our pages :—The Princess Alice was a paddle 
steamer belon; ing to the London Steamboat Company, Limited, 
of Bennet’s-hill, Doctors’-commons,. London. She was built of 
iron, and was of 158 tons net tonnage and 251 gross tonnage. 
Her length was 219ft. 4in.; her breadth, 20ft. 2in.; her depth, 
S8ft. 4in. Her engines were by Caird and Co., of Greenock ; they 
were 140-horse power. The vessel was built by Messrs. Caird in 
1865, and belonged to the port of London. e Bywell Castle 
is an iron screw steamer. Her registered tonnage is 892 tons net, 
1376 tons gross, and 1168 tons under the deck. Her length is 
254ft. 3in., her breadth, 32ft. lin.; her de 19ft. Gin. She has 
compound inverted engines with two cylinders, diameter, 27in. 
and 54in.; length of stroke, 33in. They are 120-horse power, 
and by Palmers Company, Newcastle. She was built b 
Palmer, Newcastle, in the year 1874. Her owners are Halt 


Brother, of 
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BRUSSELS MAIN DRAINAGE. 

Before the great work of bringing into one channel the 
numerous and tortuous branches of the Senne—the river that 
ing the sewage matters, 
infall and the waste water 
from the houses, but also the fecal matters, liquid and solid. 
Cesspools and absorbing wells, which for nearly a quarter of a 
century were the general rule, have gradually been suppressed ; 
and this desirable state of things has been brought about, or at 
any rate considerably hastened, by the establishment of a water 
su) , which was rendered necessary by the infection of the 
pe on chiefly due to the cesspools. The presence of fecal 
matter in the sewers was one of the chief causes of the corruption 
of the water of the Senne, and of the formation of deposits in its 
bed, which was encumbered with mills, dams, and other obstacles. 
In times of drought the slight volume of the river transformed 
the bed into an open cesspool ; and during freshets, on the other 
hand, the water flooded the sewers in is lower part of the city, 





drove back on to the roads and houses the sewer gases, and on 
subsiding left a d it tters held in suspension. The 


I of the 

floods also invaded the cellars of a great number of houses in the 
low-lying districts, gaining admission by the sewers and drains. 

The accomplishment of the works has brought about a great 
pr af ; the narrow lanes and courts, deprived of air and light, 
which formerly existed, are now replaced by wide streets and 
boulevards. The channel straightened, widened, cleared of every 
obstacle from the capital to the boundary between the provinces 
of Antwerp and Brabant, and arched over where it traverses the 
city, suffices for carrying off the highest floods from Brussels for 
several leagues down stream. The sewers have, besides, been cut 
off from the Senne, and can no longer be invaded by its water: ; 
the numerous drawbacks occasioned by their direct communica- 
been removed, and at the same time, not 


only public roads, but also the cellars of the houses, are now 
placed out of the danger of inundation. 
the works includ the of the Travaux de la 





in 
Senne, carried out between 1867 and 1875, those specially relating 
to public sanitation are as follows :— 
molition of 1100 houses in the lower part of the city. 

Arching over the river for a length of 2151 metres (2352 yards), 
and the formation of boulevards on the surface above. . 

The construction of 17,775 metres (19,439 yards) of intercepting 
sewers, with works for carrying them over the different branches 
of the Senne and under the Charleroi canal. 

The clearing out to their natural bed and filling up of the tor- 
tuous branches of the Senne within the limits of the city. 

The construction of 5600 metres (6124 yards) of ordinary sewers 
of ovoid section. 

The erection at Haeren of temporary pumping engines for dis- 
charging the sewage water into the river about three miles below 
the city. 

The Sieniitietiina of a service of flushing by means of sluices. 

The cost of these various works, including the purchase of land, 
the reconstruction of the various bridges, the suppression of 
several dams and mills, the widening and straightening of the 
channel, and the opening of a supplementary channel, amounts 
to 27,000,000f.—£1,0s0,000. 

The arching over of the Senne extends from the south to the 
north of the city and its environs. It commences immediately 
above the Boulevard du Midi, under the main sluice, crosses this 
boulevard, then making a curve extends under the Boulevards 
Hainault and Central throughout their whole length, surrounds 
the church of the Augustins, now used as the general post-office, 
passes under the Boulevard de la Senne, and crosses the Boule- 
vard d’Anvers, after which it runs in an open channel. The 
work comprises two aqueducts separated by a pier forming a 
longitudinal wall. aqueduct is 6°1 metres (20ft.) wide, and 
has an invert of ‘9 metre (nearly 3ft.) rise, side walls 2°5 metres 
(8ft. 24in.) high, and an arch 1°1 metre (3ft. Tin.) rise. To each 
of the abutments of the arch, and throughout its whole length, is 
connected an intercepting sewer, comprising two distinct por- 
tions, the cunette, or sewer proper, and an arch. The intercept- 
ing sewer, set at a lower level than the ordinary sewers, and 
designed to receive their contents, is 2 metres (6ft. Gjin.) deep, 
and has an invert with a rise of 0°5 metre (1ft. 74in.). The upper 
portion, intended for the passage of the fiushers, comprises the 
arch and two footways, extending the whole length. he width 


of the two erating exree differs according to the different 
area served by each ; that on the right bank is 1°7 metre (5ft. 7in.), 
and that on the left 1-2 metre—3 ft. 1ljin. After passing Boule- 
vard d’ Anvers, the two sewers, while preserving their internal 
form, leave the Senne at a distance of rather more a mile 
from the city ; the sewer of the left bank passes under the river, 
and a short distance further on joins that of the right bank. 
From this point of junction the single sewer bears the name of 
émissaire, its form being similar to t of the two collectors, but 
the channel being, of course, larger. is outfall is continued 
alongside the Northern railway to near the station of Haeren, 
where, at present, the sewage water is pum up and the greater 
part in allowed to fall into the river. e absence of trans- 
verse fall towards the left bank of the Senne rendered necessary 
the construction of separate collecting sewers for the districts of 
Anderlecht and Molenbeek, having a total length of about 5000 
m yards. 

The longitudinal fall of the greater portion of the intercepting 
sewers of the right and left banks, and of the outfall, is 1 in 3333, 
though in some parts it is 1 in 2000. Wherever a collecting sewer 
passes ler a watercourse, the invert of the passage and the 
whole of the collector below it are set 20 or 30 centimetres—8in. 
or 12in.—lower than the part above. 
any inconvenience from the reduction of area consequent on the 
suppression of the arch. The whole of the interior is lined with 





This fall is for preventing | 


a coat of cement perfectly smooth. The edges of the cunette, or 


sewer proper, are provided with angle-irons, which serve as rails 
for wagons to run upon ; rings are also fixed in pairs, every 
25 metres—27 yards—for mooring these wagons. d-rails 
extend along the footways, at a height of 90 centimetres—35thin. 
Every 50 metres, 164ft., on alternate sides, are man-holes with 
ladders for the flushers; and, at certain main points, easily 
ascended stairs are substituted for the ladders. een the 
arched covering of the Senne and the intercepting sewers con- 
nected to it in the town, as well as at the ting of the isolated 
collectors outside the town with the various branches of the 
river, are outlets provided with doors opening from the collector 
to the Senne ; these are intended for giving — to flood water, 
which thus finds an outlet in the river without choking the col- 
lectors or the sewage works at Haeren. At various points, 

ially at the main sluice, and towards the upper ends of the 
various collectors of the faubourgs, are water inlets, by which 
may be introduced into the collectors, in case of need, a more or 
less considerable portion of the river water. The upper end of 
the arched cover ever the river is provided with two large iron 
sluices intended to maintain a sufficiently high level for diverting 
the water into the Willebroeck canal whenever required. The 
sluices are worked by aid of the town water supply, which, at 
this point, exerts a pressure of 105 Ib. 

The fall of the intercepting sewers is not sufficient to prevent 
the sewage water from leaving behind the matter held in suspen- 
sion ; it ‘ore e necessary to employ some pepeely 
Jesigned wagon sluices, which consist of a sloping sluice following 
the contour of the sewer, and suspended from a truck with four 
wheels running on the angle-iron rails before mentioned. Some 
simple mechanism permits the flusher to raise or lower the sluice 
to whatever depth may be required. When it is nearly at the 





ottom, the upstream water is kept by it at a certain height 

sbove that on the other side of it ; i 

while it causes the wagon to 
the water which passes 


and the difference of level, 
advance, gives a sufficient velocity 
and the bot 


between the sluice tom of 





a it — ae. ar are 
wagon together, each being wor! two 
flushers. Owing to the absence of any solid deposit and vf all 

ion of the water, no danger to th is incurred by the 
flushers and supervisors, or even by strangers visiting the sewers. 

Although the greater portion of the sewage water is at present 
allowed to fall in to the river, the intention is to dispose of the whole 
of ~ means of irrigation on sew: farms to be established 
near Vilvorde. Already 38 hectares have been appropriated to 
this ; and, although the land is not considered quite 
suitable, not being sufficiently absorbent, some vegetables grown 
thereon and exhibited at the Horticultural Show held in Sep- 
tember, at the new Palais de Justice, afforded proof of successful 
working. Negotiations are now on foot for the acquisition of 
some more suitable land at Haeren for establishing a sewage farm 
on a large basis. Only temporary pumping engines are at present 
employed, which in heavy rains are not sufficiently powerful ; 
but ultimately engines of 600-horse power are to be put up and 
kept working night and day, the quantity of sewage matter to be 
raised being estimated at a cubic metre—1°3 cubic yard—a second. 
The surface of land ultimately to be irrigated is about 4000 
hectares—9884 acres; and the height of the layer of sewage 
water to be annually supplied is 80 centimetres—31}in.—or about 
equal to the rainfall. e quantity of land may, however, be 
increased or diminished as experience dictates. The ordinary 
public sewers, without rails, now existing in the city, are of various 
types, from the small square drains only 30 by 35 centimetres— 
11} in. by 13¥in.—in the clear, to the more modern ovoid section, 
2 metres —6ft. 6jin.—high inside, which form a portion of 
the drainage works. This last-named section, the larger diameter 
of which is 1°33 metre—4ft. 4in.—will henceforth be solely 
adopted for all sewers constructed or renewed, the cases being 
very few when this type cannot be employed. The new sewers 
of ovoid section are sufficiently large to permit of the flushers 
passing through them with the greatest ease, even with barrows, 
and also for the engineers to inspect them without difficulty. A 
perfectly smooth coat of cement is laid on the inside, thus 
securing impermeability and at the same time tending to prevent 
the formation of deposits. On the right bank of the Senne, the 
sewers generally have a sufficient fall to prevent accumulation ; 
on the left bank, however, the fall being slight, periodical 

1 ing is y. In the case of sewers the height of which 
is at least 1‘1 metre—3ft. 7in.—the cleansing is effected by the 
flushers, who bring the solid matter underneath the air shafts, 
which are about 25 metres—S2ft.—distant from each other, and 
by which they are raised to the surface during the night. Where, 
however, the sewers are less than one metre high, the cleansing is 
a matter of difficulty, it being necessary take up the road, 
sometimes at every ten metres. In the normal type of sewers, 
two metres high, the cleansing is effected during the day without 
bringing the deposits to the surface ; they are conveyed under- 
ground to the intercepting sewers, where they are received by the 
wagon sluices, or loaded on ordinary trams and conducted, all 
the time underground, to the works at Haeren. The drains for 
receiving the rainfall are in some cases closed by a water seal of 
2 to 5 centimetres—jin. to 2in.—and i. others are freely open to 
the atmosphere. Of both classes there are a great number of 
types, but they are all provided w... a reservoir for retaining 
mud and large obstacles. 

The house-drains and the junctions with the sewers have 
hitherto been made either with bricks or with pipes of sandstone 
or earthenware. Various forms of traps have been added for 
preventing the escape of the sewer-gas ; but for the most part 
they are not satisfactory, the water seal—l to 3 centimetres = 
in. to lin.—being insufficient. It is on account of the imper- 
fection of these house traps that many of the surface drains are 
left untrapped ; if all the surface drains had a water seal of two 
» five centimetres, the gas would necessarily escape into the 

uses, 

As the result of investigations made by a special Commission, 
appointed on the occasion of the last outbreak of typhoid fever at 
eeaiey the Government has issued some fresh regulations as to 
drains and their accessories, both inside and outside the houses. 
Special care is enjoined to prevent the sewer-gas, under greater 
or less compression on account of the change in the level of the 
water in the sewers, from entering the anes One of the 
measures to be adopted for this end consists in preventing the 
water from entirely filling up the house-drains at any point, and 
thus intercepting the circulation of air. Another measure 
pro} by the same Commission consists in placing the main 
outfall sewer in communication with the furnaces of the new city 
gasworks lately established at Laeken, and also with those of the 
pumping engines to be erected at Haeren, so that they shall take 

e volume of air necessary for combustion from the whole system 
of sewers. Fresh air, to supply the place of that withdrawn, is 
to be introduced into the sewers by apertures provided for this 

at various points. 

The object of the recommendations of the Commission is to 
arrive at the following results :—({1) To prevent any stagnation of 
sewage, whether in house drains, public sewers, or main inter- 
cepting sewers. (2) To avoid, as much as ible, the formation 
of any deposit, and to facilitate the removal of deposits where, on 
account of the con tion of the surface, its formation cannot 
be entirely avoided. (3) To ensure the constant flow towards 
the outfall of the air contained in the whole sewer system, and to 
burn the same in the furnaces of the gasworks and of the pump- 
ing station at Haeren. (4) To prevent any escape of sewer-gas, 
both in the public ways and in the houses, by properly trapping 
the ends of all the house-drains.—Journal of the Society of Arts. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of ‘THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification, The 
mistake has been made by looking at THE Encinger Index and 
giving the numbers there found, which only refer to pages, in place 
of od to those pages and finding the numbers of the Specifi- 
cation. 

Grants and Dates of Provisional Protection for Six Months. 

2930. OstarsinG Motive Power, Henry Edward Newton, Chancery-lane, 
London.—A communication from Harriet Goodhue Hosmer, Rome.— 
23rd July, 1878. 

3020. Prerarinec Exastic Corp, &c., Luke Turner, Leicester. — 30th 
July, 1878. 

3074. ‘hom, &c., Michael Joseph, Surrey-street, Strand, London.—3rd 
August, 1878. 

3150, VaLvEs, James Lumsden Cunliffe, Port Glasgow.—A communica- 
tion from James Richard Thomson, Callao, Peru. 

3152. Prorectinc the Drums of THrasHinc Macnives, Eliab Wright 
Pamplin, Samuel Long, and George Shanks, Teversham.—9ih August, 
1878. 

8160. Brits, &c., William Jones, Glasgow. 

3162. Fotpine Basy Carriages, Johann Wilhelm Théodor Huke, Ham- 








$164. Apaptrnc Saear Binpers to Reaprnc Macutnes, John Algernon 
Clarke, Notting-hill, London. 

3166. ALKALI, Henry Brunner, Appleton. 

3168. Vatve, Thomas Kinch, Heaton Norris. 

3170. ArTIFIcIAL FurL, Alexander Melville Clark, Chancery-lane, London. 

communication from Nicolas Rémy, Paris. 

3172. StreRinc Apparatus, George Donkin and Bryce Gray Nichol, New- 
castle-upon-Tyne.—10th a 1878. 

3176. CLasps for NECKLACES, ik Wirth, Frankfort-on-the-Maine, Ger- 
many.—A comm from Heinrich Hopff and Carl Hopff, Hanan- 
on-the-Maine, Germany. 

3178. Crawk Arms, &c., for Looms, J Holding, Manchester. 

3180. Preveytinc Weavers’ SHUTTLES of their Looms, 


Fryrine Oot 








Frank Wirth, Frankfort-on-the-Maine, Germany.—A communication 
from Rudolph Schoenstedt, Duisburg, ny. 
182. TreatiInc Waste ScipHuric Actp, Robert Lavender, Mold, and 
Josiah Richards and David Williams, Pontypool. 
$186. Siip-Link, Frank Kingston, Gveenwich. 
3188. Perroteum Canpie Licut, Friedrich Hermann Felix Engel, Ham- 
‘h, y.—A communication from Ludwig Schiffmann, Vienna. 
8190. Courtines, Thomas Lishman, Ficet-street, London. 
3192. Wasninc Meracuirerous Ores, &c., Joseph Stenson, Groombridge, 
near Tunbridge Wells.—12th August, 1878. 
3194. Waees or Putters, John Vernon Hope, Crosby. 
3198. Tramways and Rartways, John G Ww. 
8200. ORNAMENTING JEWELLERY, X&c., Ri Henry Jones, Birmingham. 
$202. VaLves, Thomas Nesham Kirkham, Abington-street, Westminster, 
and Samuel Chandler, jun., Newington-causeway, London, 
3204. Propucrion of Garuerep Work, Charles Grey Hill, Nottingham. 
$206, Suoes or Boors for Horses, Joseph Hirsiger, Castle-street, Leicester- 
square, London,—13th August, 1878. 
3210, Fituine Borries, Thomas Henry Duckworth and Sanl Wright, 
Oldham. 
$214. Sarery Vatves, Robert Gill, Sidcup. 
3216, Coatine Iron PLares with Tix, &c., David Davies, Crumlin. 
32:8. Bepsteabs, Orange McConnell Chamberlain, Kilburn, London.—l4th 
Auguat, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


8302. Tricvcies, Charles Henry Butterworth de Botwor, South Hamp- 
stead, London,.—22nd August, 187. 

$322. Joints for Pipes or Tunes, Alphonse Bodart, Huy, Belgium.—23rd 
August, 1878. 

$362 Dressinc Car Axves, Joseph Nottingham Smith, Jersey, U.S.—26¢h 
August, 1878. 

8376. AUTOMATICALLY Frepinc Nart Pvares to the Currers of Natt 
Macurnes, William Henry Field, Taunton, Massachusetts, U.S8.—2z7th 
August, 1878 

3378. Lusricativo Beartnos for Mrtistones, William Phillips Thompson, 
Lord-street, Liverpool.—A communication from Garland Hamner 
Davison, Baltimore, U.8.—2z7th August, 1873, 








Patents on which the Stamp Duty of £50 has been Paid. 


3009, GarmertNe Hay, &c., Caleb Loader, East Pennard.—27th August, 
1875. 

3029. Carpina Enoines, John Percival Haslam, Bolton.—28th August, 
1875. 

3076, BurNiNG Saw-post, &c., Richard Hodson, Blackwall.—lat Septem- 

3056. Paintive Macnines, Edwyn Anthony, Hereford, and William 
Wilberforce Taylor, Cambridge. —Slst August, 1475. 

3367. ScREW CUTTING or CHASING, Samuel Heys Bailey, Sulford.—25th 
September, 1875. 

3050. CoaTixe Fasnics with Gecatinous Compounns, Henry Loewenberg, 

pton-buildings, London,—Slat Auguat, 1875. 

3088. EXpLosive CompounDs, Carl Friedrich Wilhelm Ernst Dittmar, 
Massachusetts, U.S.—3rd September, 1873. 

3lsz. Arracaine and Workine Guns, Alfred Longsdon, Queen Victoria- 
street, London.—7th September, 1875. 

3149. Ratpway Wueers, Alired Longsdon, Queen Victoria-street, London. 
—Sth September, 1875. 

3171. Breech-Loapine Guys and Pisrois, William Tranter, Birming- 
ham. --l0th September, 1875. 

3046. Lamps, Albert Marcius Silber, Wood-street, London.— 31st August, 
1875. 

3125. Rattway Brake Apparatus, John Y. Smith, Southampton-build- 
ings, London.--Gth Septemer, 1875. 

3128. TonuLar Warer Craco.atine Fire-pars, &c., Robert Joseph Ellis, 
Liverpool —Tth September, 1875. 








Patents on which the Etamp Duty of £100 has been Paid. 


2279. Workinc Ro.ier Buinps, &c., Edward Hawarth Hatton and 
George Hatton, Liverpool. south Auguat, 1871 

3204. Application of Exaaust tu the Mict-stones of Fiour MILLs, 
Gustav Ludwig Behrens, St. Peter’s-road, Mile End, London.—lst Sep- 
tember, 1871. 

2267. TxeatiInc PuospHates, &c., Joseph Townsend, Glasgow. — 20th 
August, 13871. 

2321. Harness and Sappies, Dexter Curtis, South pt 
London, —2ad Seplember, 1871. 

2348. Castine CniLLev Ruts, John Henry Johnson, Livevln's-inn-fields, 
London. - th September, sit. 

228yv. Exrracrinu SLIME and SAND from Rivers, &c., Ernest Bazin, Paris. 
—Sist August, 1371. 

2309. Wasninc Woot, Charles Hoyle and Isaac Bailey, Keighley. —1st 
September, 1871. 

2357. Conservaroriges, &c., Major Edward Horley, Toddington.—6th 
September, 1871. 

2306. COOKING APPARATUS, Ebenezer Thornton, Bradford.—1st September, 
1871. 

2310. SasH Fastener, Edward Burstow, Horsham.—2ad Septembe-, 1871. 


Notices of Intention to Proceed with Patents. 


1318, INcuBaTING APPARATUS, May Arnold, Acton.—A communication 
from Henri Gustave Voitellier.—3rd April, 1878. 

1613. TRANSMITTING TELEGRAFH Messaces, Jean Baptiste Gustave Man- 
genot, Fleet-street, London.—22ad April, 1878. 

1627. Partirions for Espatier Piayts, Charles de Saint Prix, Ploujean, 
France.—23rd April, 187s. 

1637. Lyspirators, William Morgan-Brown, Southampton-buildings, 
London.—A communication from Henry Melvill Whitney. 

1645. Wrypow Frames, Neil Mackay, Glasgow. 

1653. CaRDING EnorNes, William Henry Oates, Shaw, near Oldham, and 
Charles Pearson, Miles-Platting. - 24th April, 1878. 

1659. Boots and S#ors, Gabriel Champomier, Paris 

me Caren, &c., Mera Surraces, Archer Edwards, Shoreditch, 

ndon. 

1678. Ice, Franz Windhausen, Berlin, Germany.—25th April, 1878, 

1699. Pavixe, William Martin, Oldham-road, Manchestey. 

1701. Maren, &c., Boxes, John Charles Blissard, Birmingham. 

1703, Svucar, William Robert e, Southamptun-buildings, London.—A 
communication frum Anton Zenisek and Wovtor Carl Schmidt.—27th 
April, 1878. 

170¥. Boors and Saogs, Thomas Cowburn, Bristol.—29¢h April, 1878. 

1720. Forminc Rotary Currixe Toois, Henry Simon, St. Peter's-square, 
Manchester.—A communication from Ernst schiess. 

1721. Ow Cans, Thomas Hadfield and Charles Selby, Dukinfield, Cheshire. 
—30th April, 18/8 

1746. Facitiratine the Finiine of Sacks, William Robert Lake, South- 
ampton-buildings, London.—A communication from Emile Cartier. 

_ Vere Merers, Charles Michel und Alphonse Frager, Paris. —1st 

lay, 1878. 
1761. Txeatixc Woot, &c., Herbert John Haddan, Strand, London.—A 
ication from J Gabriel Jules Cazanave. 

1776. Binpinc Apparatus for Rearixc Machines, Thomas Peckett, Man- 
chester.—2nd May, 1878. 

1813. RepeatTine Fire-arms, William Robert Lake, Southampton-build- 
ings, London.—A communication from Geor, Van Valinisberg. 

1818. Trousers, Rowland Richard Gadsden, |’* stable.—éth May, 1878. 

1828. SCREENING CoaLs, &c., James Stedman Lixon, Glasgow.—7‘h May, 














1878. 
1868. Sewinc Macuines, Frederick Leonardt and Alfred Christmas 
Andrews, Birm ~—9th May, 1878. 


1877. MovaBL_e Huts, Casimir Honoré Tollet, Paris. 

1881. Puppiine of Iron and Sreex, Astley Paston Price, Lincoln’s-inn- 
1904. Treatment of Sucar, John Frederick Cooke Farquhar and James 
Burns Macfarlane, -acre, London.—lith May, 1878. 
1914. HorsesHor Nats, William Robert Lake, South ton-buildings, 

London.—A communication from Henry Brinsley Sheridan. 
1915. RattRoapD F.Lexiste Trucks, Friedrich Hermann Felix Engel, 
—r oy Germany.—A communication from George Vinc-nt.—lsth 
lay, 1878. 
1952. Frnisuine CyLinprica. Ossects, Astley Paston Price, Lincoln’s-inn- 
mtg - ~ eeeéiiee communication from George Granville Lobdell. —15th 
lay, 1878. 
1991. Cneckinc Casu taken over Rerart Suop Counters, Alfred William 
Baker, Weston-super-Mare. 
1:93, CHeques, Henry Blandy, Postern-street, Nottingham.—1l7th May, 
1878. 


2004, CHaPr-cuTTING Macaines, Samuel Edwards, Salford.—18th May, 
78. 


187 

2010. Currina Paper, Edward Parti: , Manchester. 

2014. Rotary Puppiine Furnaces, William Edward Newton, Chancery- 
lane, London.— A communication from Henri Eug?ne Adolphe Schneider. 
—20th May, 1878, 

~: at WRITING TABLE, Joseph Clegg, Barnsbury, London, —21st 

ay, 8. 

2095. Manuracturine I LLuminaTING Gas, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Henry Wright Adams. 
—2th May, 1878. 

2169. SeL¥-actinc Buckies, Jean Nadal, Southampton-row, London.— 
30th May, 1878. 
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2187. Brusues, John Lord Hinde and William Lord Ballin Hinde, 
Birmingham.—3lst May, 1878. 

2473. TREATMENT of PHotoarapuic and other Picrures, Jeremiah Gurney, 
Paris.—2lst June, 1878. 

2487. Motive-poweR Enoine Governors, James Shanks and James 
Gordon Lyon, Arbroath. — 22nd June, 1878. 

2600, HYDRAULIC ARRANGEMEN'S for Lirrinc and Lowerina, &c., Samuel 
Chatwood, Cannon-street, don. 

2601. Securine Doors, &c., Samuel Chatwood, Cannon-street, London.— 
28th June, 1878. 

2634. Box or Recepracte to be AppLiep to Umpreias, &c., Nathaniel 
Henry Holding, Gloucester-street, Camden Town, London.—lst July, 
1878, 

3016. Lirevoat, &c., William Morgan-Brown, South ton-buildings, 
London.—A communication from David Greene Haskins. - 30th July, 
1878. 

3055. SUSPENDING TROUSERS, James en gf Oldham. — 2nd August, 1878. 

3093. Hats, &c., Arthur Powell Townend, Lime-street, London.—-A com- 
rounication from John Edward Tuson,—5th August, 1878. 

8112. Cae, Sere, Samuel Canning, Great Winchester-street-build- 

London. 

stan bxeasmene Canopies, Sarah Jane Blick, Lansdowne Works, Wor- 
cester.—7th August, 1878. 

3150. VaLves, James Lumsden Cunliffe, Port Glasgow.—A communica- 
tion from James Richard Thomson. 

$154. Fasrentnc Doors, &c., Charles Henry Parkin, Hoxton. — 9th 
August, 1878. 

3160. Bets or Banps, William Jones, Glasgow. - 10th August, 1878. 

3204. Propuction of Frituinc, &ec., Charles Gray Hill, Nottingham.— 
13th August, 1878. 

3210. Firtinc Borries, Thomas Henry Duckworth and Saul Wright, 
Oldham.—14th August, 1878. 

$322. Prres or Tuses, Alphonse Bodart, Ruy Neuvre, Belgium.—23rd 
August, 1878. 








All persons having 0 interest in opposing any one of such applications 
deontl leave icu! in writing of their objections to such application 
: the office of the Commissioners of Patents within twenty-one days after 

ate, 





List of Specifications published during the week ending 
Bit August, 1878 


F 23974, 4d.; 4308, 1s.; 4634, 2d.; 4783, 6d.; 4849, 2d.; 4890, 6d.; 4923, 
4d.; 4948, 6d.; 4949, Gd.; 34, 6d.; 45, 4d.; 46, 8d.; 47, 6d.; 60, 6d.; 88, 6d.; 
6d.; 102, 8d.; 109, 8d.; 113, 6d.; 117, Sd.; 122, 4d.; 123, 2d.; 126, 6d.; 


6d.; 198, 6d. a 

217, 6d.; 218, 6d.; 219, 6d.; , 8d.; 225, 6d.; 
: 6d.; 239, 6d.; 240, 4d.; 241, 4d.; 
.; 260, 6d.; 252, 6d.; 254, 6d.; 255, 6d.; 260, 8d.; 
43 . 6d.; 285, 8d.; 286, 6d.; 291, 6d.; 
206, 6d.; 200, 6d.; 301, 6d.; 303, 4d.; 305, 6d.; 808, 6d.; 313, 6d.; 315, 1s. 8d.; 
$16, 6d.; $17, 6d.; $18, 1s.; 320, 6d.; 321, 6d.; 322, 6d., 323, 6d.; 327, 6d.; 
B31, 10d.; 382, 6d.; 333, 6d.; 335, 6d.; 336, 8d.; 342, 6d.; $45, 6d.; 346, 6d.; 
847, 6d.; 351, 6d.; 352, 6d.; 358, 6d.; 355, 6d.; 359, 6d.; 360, 6d. ; 862, 6d.; 
263, 6d.; 367, 4d.; 368, 2d.; 871, 2d.; 872, 4d.; 375, 4d.; 378, 2d.; 379, 6d.; 
380, 2d.; 381, 2d.; 382, 6d.; 384, 2d.; 386, 2d.; 388, 2d.; 389, 6d.; 390, 6d.; 
804, 2d.; 396, 2d.; 397, 6d.; 308, 2d.; 400, 2d.; 402, 2d.; 404, 2d.; 405, 2d.; 
406, 6d.; 407, Gd.; 411, 2d.; 417, 4d.; 422, 2d.; 423, 2d.; 428, 2d.; 429, 2d.; 
430, 2d.; 431, 4d.; 436, 6d.; 437, 6d.; 489, 4d.; 447, 2d.; 449, 6d.; 455, 2d.; 
456, 2d.; 458, 2d.; 459, 2d.; 460, 2d.; 461, 2d.; 463, 2d.; 465, 4d.; 469, 6d.; 
470, 6d.; 502, 6d.; 518, 8d.; 533, 4d.; 710, 4d.; 1198, 6d.; 1650, 6d.; 1882, 6d.; 
1917, 6d.; 2068, 10d.; ‘2186, 6d.; 2188, 6d.; 2222, 6d.; 2314, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





4662. Dentat Cuarns, B. M. Wilkerson.—Dated 8th December, 1877. 8d. 

The — consists of a hollow cylinder supported on four legs, three 
of which are equidistant from each other, the fourth bisecting the 
angle between two of the other legs, and being provided at its foot with 
& set screw which may be raised or lowered to suit larities in the 
floor. A cylindrical liquid reservoir rests and turns freely within the 
pedestal and contains a plunger. A partition in the lower part of the 
reservoir is furnished with valves, through which the liquid flows when the 
plunger is raised by means of a treadle, and sustains the plunger at any 

vint. A bar is attached to the upper end of the plunger and the chair 

rame is pivotted thereon, the front part of the frame being extended to 
form foot-rests. The instrument trays, water reservoir, &c., are secured 
by arms to the bar which bears the chair. 
4708. Sevr-storrinc Beamine Encines, W. Tweedale.—Dated 11th Decem- 
ber, 1877. 6d. 

The diagonal shaft is fitted with clutch bosses, one of which is connected 
with the clip end of a fulcrum lever, the other end of the lever being 
heavier or counterbalanced, and so long as the machine continues running 
the clutch bosses continue in gear, and with the lever are supported in 
ey no by an arm on the main shaft. When an end is down or broken, 

he knocker-off acts, and the support is withdrawn from under the heavy 
end of the lever. 
4802. Suear-sinpinc Macuinery, J. Howard and EB. T. Bousfield.— 
—Dated 17th December, 1877. 8d. 

The corn is delivered on to a table and received by a loop of wire drawn 
from a reel and passing over a take-up arm mounted on the reel axle and 
thence to a reciprocating needle, through the eye of which it passes. To 
form the loop the end of the wire is han opening in the 

tandard of tho hine and caught in a clip mounted on the under side 
thereof. The wire being in the form of a loop between the clip and the 
needle, the corn will be laid across the wire and the needle thrust its 
point through the hole in the standard, and aided by the take-u 
tightens the wire round the sheaf. Below the opening is a whirl con- 
sisting of a ny pinion which receives in an indent on its under side the 
end of the wire held by the ctip and in an indent on the upper side, the 
wire underlying the needle. 
4903. Macneto-eLectro Macuines, W. R. Lake.—Dated 27th December, 
1877.—{A communication.) 1a. 2d. 
In machines of which the revolving armatures are annular the coil is 





arranged thereon in radially divided systems, so connected by | and 
bridge wires that the larger portion of the current generated by the 
sweep of any one system ugh the magnetic field is ducted directly 





to the commutator, without qeanieg through the other systems of cvils. 
The armature and its ribs are hollow and have openings, so that currents of 
air pass therethrough and prevent over-heating e ator con- 
sists of a series of flat tallic sectors insulated from each other and 
radially mounted upon the surface of a rotating disc. There are as many 
sectors as there are loops, and they are each connected by a wire to one 
of the loops. 


10. poe Ba.ances, 7. B. Salter and J. Hughes.—Dated 28th December, 
877. 








The cases are formed from sheet iron and have a U-shaped cross sec- 
tion, and closed at the top by a plate formed with a slot to receive a plate 


having a hole th: h which the sp! is passed. A slot is formed in 
the plate about Way across, and when introduced through the slot in 
the closing piece it is revolved so as to interlock therewith and thus 


secure it in position. 
30. MaNnuractureE or Meat Tues, J. McDougall, jun.—Dated 2nd Janu- 
After the plate is bent up the skelp is passed through 
r the up the skelp through two or more dies 
and bells ina late one behind the other, so that the first 
heat is u » and by app! a jet of water to the tube immediately 
it through the first die the tube is furnished in less time and 
with less labour than hitherto. The bearing plate is made with vertical 
slots, so that the die plates can be easily lifted out and replaced by others. 
64. SrRetcHERS USED IN MARKING LINEN, &c., H. C. Stephens.—Dated 4th 
January, 1878. 6d. 
This consists of a series of stretchers of different sizes made of a hollow 
conical form, whereby they can be packed, one within the other, in a 
neat and close manner, 


‘71. Wasner, MANGLE, AND Wrinoina Macuine, C. Harrison.—Dated 5th 
January, 1878. 6d. 

Four upeighia have a space between them for sliding bars, the top of 
which carries top mangle roller, the middle sliding pieces having a slot 
in centre, which gives the top roll a The four uprights 
carry a bearing for bottom roller, and th 


73. Treatine Stupor, J. Foulis and J. Carrick.—Dated 5th January, 1878. 
—{Not proceeded with.) 4d. 
The waste waters of paper mills are treated with from } per cent. to 





1 per cent. of a solution of sulphate of chloride of zinc, which renders all 

the injurious matter in uble, and after a time there is added 

from } per cent. to 1 per cent. of a solution of caustic or other alkali, 

which precipitates the matters held in the water. 

86. Construction or Buipixes, Roors, &., D. Wood.—Dated 7th 
January, 1878. 6d. 

In building with concrete the foundations are laid in the usual manner, 
and a system of wood space framing is erected, arranged so that its outer 
sides are in a direct line with the face of the wall, and on these ordinary 
boards are nailed, the nails not being driven quite home. By a simple 





arrangement of wooden distance pieces, the boards are held firmly in 
positi The te is then filled in, and after it is set the framing is 
drawn out. 


04. Urmisinc tHe Power or S7eam, &c., W. R. Comings.—Dated 7th 
January, 1878. 8d. 

A volume of water or Greate is employed between the main power 
and the piston of the cylinder as intermediate means of transmitting 
power from the former to the lattcr. The piston chamber is in bi 
tion with a fluid chamber provided with means for supplying and 
exhausting the motive fluid, and a valve inte: between the two 
chambers for controlling the flow of the liquid, valve and the steam 
valve being independent] tuntied 
99. MANHOLE AND Stupce Doors, C. McNeil, jun.—Dated 8th January 

1 


8. 4 
A flat metal plate is heated and placed between the male and female 
rts of a die, corresponding in shape to the door to be produced, and 
aa or pressure from a steam hammer or a press are applied so as to 
force the plate into the recesses of the die, and cause it to assume the 
desired shape. 


141. Meratiic Wixpow Frames, &c., A. W. Itter.—Dated 11th January, 
1878. 6d 


The longitudinal and transverse sash bars are made in one piece, and 
are cut and “ halved” together at the int tions and secured by run- 
ning metal into the “ halvings” or intersections, the moulds in which the 
sash bars are placed being shaped so that none of the cast metal is allowed 
to rise above the level of the moulded portion of the bar. 


See Enores, &c., G. Lowry.—Dated 12th January, 1878. 

The engine is arranged on a separate carriage, which can be attached to 
the tram cars and — power to the wheels of the car, so that the 
adhesion of such wheels, as well as those of the ne carriage, is avail- 
able for propulsion. The engines drive a crank shaft, independent of the 
axles of the i wheels and driven at a great speed, and from t 
shaft the motion is communicated by pulleys and a belt toa countershaft, 
and ee conveyed thence by pulleys and a belt to the axles of the carrying 
wheels, 


155. Looms, J. H. Braithwaite, R. Todd, and J. Musgrove.—Doted 12th 


January, 1878. . 
The shuttle boxes are supported in their guides by means of a forked 
rod, hinged at its forked end tothe back of the boxes, and at its other 
end to one end of a lever that works upon a stud fixed to the framework 
of the loom, ‘To the other end of this lever are hinged one or more levers 
or racks by which the boxes are moved up and down, according as they 
are acted upon by certain single or double ta , revolving upon a shaft. 
The other ends of the levers or rack are a ed to slide rods, that at one 
end notch on to levers connected with the jacquard by means of cords. 


160. TransmiTtiInc SIGNALS ON-BUARD Suir, 7. Bassnett.—Dated 12th 


January, 1878. 6d. 

is consists in emplo: a rigid conductor of solid metal bars or 
tubes, surrounded tubes. At frequent intervals along the 
line of rods is placed a shoulder, loosely fitting the external pipe to pre- 
vent the rods . Where a bend is — a bell-crank is used 
with a light metallic or other covering round it. The communicating 
apparatus is constructed as follows:—Chains are secured to the pulleys 
on the dial axle and sleeve; these are attached to stout rods or tubes by 
eyebolts, and a chain round a — below joins these two and a 

em tight. One of these bars is also joined to the first bell-crank of 

line of rods. 

175. MAanvuracture on TREATMENT OF GLass OR CrysTAL, B. J. B. Mills. 
ted 14th January, 1878.—(A communication.)—( Not proceeded with.) 


in the chemical com 
to modify the chemical 











het: 





This consists in the employment of " 
sition of which carbon enters in notable quantity 
composition of silicates. 


176. Puotocrapus, G. Dale.—Dated 14th January, 1878.—( Not proceeded 
ith.) 2d. 


with, 

This consists in mounting an ordinary paper photograph rather darkly 
printed face downward on a convex glass, and after drying laying the 
same in a bath of pure castor or linseed oil, until it becomes perfectly 
transparent. The finer parts are then oe on the back with oil colours 
without varnish. A second convex g! is placed over the back of the 
photograph, and on the back of this second glass is painted all the large: 
and heavier masses of colour. The glasses are then closed at the edges by 
fusion on the application of an impervious subst , to the pr tion of 
evaporation and the exclusion of air. 

177. Mareriats ror Pavinc Roaps, &c., J. C. Russell.—Dated 15th 
January, 1878. 4d. 

Peat or tan, or bdth, is bruised or shredded and dried in chambers, and 
then placed in an air-tight boiler from which the air is exhausted. Gas 
tar is admitted to the boiler, and when the material is imp ted a 





combination of the following ingredients are added, viz. : pitch, Stock- 
holm tar, Trinidad pitch, naphtha, benzole, spirit of turpentine, quick- 
lime, hydraulic lime, chalk, pozzuolana, well washed or s sharp sand, 


flint glass in powder, any aluminous, calcareous, or silicious minerals or 
mixtures, salt, metallic salts, asbestos, boiled oil, Portland or 
hydraulic cement, slag or scoria. The whole is well stirred and heated. 


178. Iyrernav Stoppers ror Borties, F. D. Nuttall.—Dated 15th Janu- 
ary, 1878.—(Not proceeded with.) 2d. 
The shank of the stopper is made of lignum vite, or other heavy 
wood, both ends being turned to fit into the neck. Round the central 
portion is a groove, and into it is sprung a broad elastic washer. 


185. Manvracrure oF Biocks AND ARTICLES FROM Paper, &c, A. E. 
Healey.---Dated 15th January, 1878. 4d. 

The refuse of paper is torn into convenient form and then exposed to 
the chemical action of copperised ammonia, and when softened down 
and rendered viscid the mass is subjected to hydrostatic pressure in a 
warm at phere in suitable moulds. 


186. nage or SuLpnurRic Acip, R. Messel.— Dated 15th January, 
1878. 4d. 


Sulphur is exposed to heat in oxygen and the gases are — into a 
holder, either — such excess of oxygen as with the generated 
sulphurous acid form equivalent proportions for their combination 
into sulphuric anhydride or sulphuric acid, or should these equivalent 

roportions not be perfectly attained, such a proportion of the gas that is 

eficient is passed into the holder. The gaseous contents of the holders 
are then passed over platinum which causes the sulphurous acid and 
oxy gen to combine, so as to form anhydrous sulphuric acid. 
188. Traps or VALVEs ror Dratns, &., R. Meldrum.—Dated 15th Janu- 
ary, 1878.—( Not proceeded with.) 2d. 

This consists in the use of an india-rubber tube, properly tempered and 
of the y strength and elasticity to close of itself, preferably by 
ame spiral twist in its length, or it might be a separate spring sur- 
rounding it, to make a self-closing valve like a tobacco pouch 
nearly perpendicularly. 

189. Lapies ror Meta Founpine, 4. M. Clark.—Dated 15th January, 
1878.—(A communication.) 6d. 

This consists in constructing the ladle with a vertical conduit in the 
side thereof which opens into the bottom of the ladle, so that as the 
latter is tilted. the purer and denser metal at the bottom of the ladle 
oe 7 said con a and discharges first into the mould, leaving 

d the lighter m: and the scoria floating in the top of the ladle. 
190. DirreRenTIAL Gearine, RK. R. Gubbins, J. Whitestone, and J. 8. W. 
Allin. —Dated 15th January, 1878. 8d. 

Two bevelled toothed wheels having different numbers of teeth are 
mounted face to face on the same main spindle, and upon a drum inter- 
mediate between them and turning loose on the same spindle, two or 
more pairs of bevelled toothed pinions are carried, one pinion of each 

being in gear with one of the toothed wheels, and the other pinion 
. with the other toothed wheel, and the two pinions in gear with 
other. 
192. Iron Frames or Granp Pranorortes, J. G. Webb.—Dated 15th 
January, 1878.—( Not proceeded with.) 2d. 

The frame is of cast iron, cored between each arch with a groove, through 
which three slots are cut, and under each a tapered groeve is cut at rig t 
angles for the keyware, A hard rolled brass plate is fitted and drilled 
with holes to a given height to receive the strings. At the treble end of 
the 0 a transverse iron bridge is formed in the casting, on which a 
steel plate is placed and under which the strings run. 

195. Preparine MATERIALS FoR Fitrerine Water, &c., F. H. Atkins.— 
Dated 15th January, 1878. 4d. 

A quantity of bones, wood, shale, or other matter is introduced into a 
retort connected to a receiver which is charged with dry clay, broken 
earthenware, or other porous substance in leces, so that all the 
gases given off during the destructive distillation of the organic sub- 











stance must pass h the clay or porous ware which will 
absorb, condense, and the bay aoe ne vapours, the unabsorbable 

being allowed to escape from the receiver and used for illuminating 
or other purposes. 





201. Siipine Decks or Froats, A. Nicol.—Dated 16th January, 1878.— 
(Not proceeded ae 2d. 

Ships are provided with a sliding deck arranged so as to be able to 
through the sides of the vessel, and when an accident takes place they 
are run out, and upon ship gradually sinking, will come in 
contact with the water, and by their 
foundering. 

2038. Muxes anp Twiners For Sprnnina, &c., 7. Doleman.—Dated 16th 
January, 1878.—{ Not with.) 2d. 


resistance will prevent the vessel 


The noe ALA the “bac! a ” or — is made } than 
usual, and to the elongated en attached a pulley, round which passes 
endless strap. This strap aJso round a second 


an 
— on a weighted lever which keeps the strap always at a proper 
nsion. 


204. Tors, &c., R. Applegarth.—Dated 16th January, 1878.—{ Not proceeded 
with.)—{A communication.) 2d. 

The top is made of a piece of sheet iron in the shape of a star, each 
branch being widened out and painted different colours, so that upon the 
top spinning upon its central pivot a pleasing effect is produced 
205. wp at E. Smethurst.—Dated 16th January, 1878.—(Not proceeded 

with, . 
The has perforated sides, and is provided with a valve for pressing 
apertures under the action of a spring encircling the stem. 
207. APPARATUS YOR MountTING CaRD FILLeTs on CyLinpERs, IV. Walton, 
—Dated 16th January, 1878.—(Not proceeded with.) 2d. 

This consists of a roller covered with felt or other substance to prevent 
the slipping of the card fillet. To the axle of the roller is tixed a friction 
pulley or other friction apparatus ; above the roller are two bars. The 
card fillet passes through a guide, which is traversed to and fro by means 
of a lever and a rack and pinion. 

208. Dveine, J. H. Johnson.—Dated 16th January, 1878.—(A communica 
tion.)—(Not proceeded with.) 2d 

Slivers are passed into a funnel, at the centre of which the liquid dye 
is allowed to flow in a small stream ; the sliver is drawn on by the action 
of two cylinders placed beneath the funnel. 


210. Corxixe Macuines, J. F. Smyth.—Dated 17th January, 1878.—(Not 


-) Wd. 

The cork driven is actuated by means of a conn rod attached at 
o ite ends to the treadle or other lever and the cork driver - 

ively, and for the purpose of holding the bottle up to the cork socket by 
the same operation a wedge or inclined plane is employed, which is thrown 
back hy a wedge or kicker attached to the connecting rod, and is drawn 
or driven under the bottle stand or rest by the aid of a spring or 
springs when the treadle or lever is pressed down. 


211. a J. Johannesen.—Dated lith January, 1878.—(Not proceeded 
wun, . 

This relates to anchors intended to be used floating, and consists in 
forming them in shape and to act parachute fashion in a horizontal - 
tion, also in the use and combination with the parachute anchor of one 
or more floats, serving to sup) or float the same in the water. and to 
carry one or more ropes pass’ , by means of which the 
webs of the p hute may be actuated in the water when desired. 

212. Grain THrasHine Macurne, &. de Pass.—Dated 17th Jaauary, 1878. 
—(A communicat 0 a: 

a g machine to thrash clover, 
flax, and other seeds, the feed box is fitted with an angular flock. hs ; 
a concavity coinciding with the thrashing cylinder to contract the fi 
aperture to an — at one end, and a block having a concavity fitted 
to the frame at the back of the cylinder, and a block having an adjustable 
extension to contract the delivery aperture, whereby when thrashing 
clover and grass seed the feed is at the peripheral end of the cylinder, and 
the delivery at the o; ite end, thus causing the material to be thrashed 
to traverse the cylinder many times spirally before passing therefrom, 
214. Apparatus ror Distrisutinc Heat anp Economisine Fvuet, J. J. 

Thorpand C. W. Summerskill.—-Dated lith January, 1878. —(Not pro- 
ceeded with.) 2d. : 

One or more diaphragms consisting of one or more sections is or are 
placed upon a movable centre, across the furnace or flue, thus causing 
the heat to be distributed to the surfaces of the boiler before making its 
escape into the chimney. ' 

222. Steam Enaines, J. Penn.—Dated 17th January, 1878.—(Void.) 2d. 

This consists in applying in combination with the surface com 5 
not only the air pumps driven by the engines, which are usually employed 
to maintain a vacuum when the engines are in motion, but also steam jet 
ejectors by which the air can be exhausted from the condensers whilst 

e engines are at rest. 

223. Brock System or Rattway SIGNALLING, 7. T. Powell.—Dated 17th 
January, 1878.—(Not led with.) 2d. 

cabins are at a greater distance apart than hitherto, 

section or block is subdivided into sub-blocks. The com- 








- 


or coun 


push down the depressers or and will cause a bell to in the 

signal cabin it last passed, and in the cabin it is a) i 

224. bebne ar por Pr ig A. Cozza.—Dated lith January, 1878.—{Not 
wit k 

This relates to improvements on patent No. 2648, dated 26th June, 1877; 
and consists in releasing the platform supports of the weight of the plat- 
form when the machine is not in use. The weight of the load is indi- 
cated with accuracy at any convenient distance from the machine. 

226. an i H. R. Williams.—Dated 17th January, 1878.—( Not proceeded. 
with.) % 

A piece of leather is pressed in a mould, so as to ta 
striking end, and be hollow at the other, the cavity being sligt slightly conical. 
The end of the cue is turned down to the same form as the han into 
which it is introduced. 

228. Encixes For OstaIninc Motive Power From LiquIp anv GasEous 
Fiuips, &c., J. Ramsbottom.—Dated lith January, 1878. 6d. 

This consists in the construction and use of the valve box and of curved 
nynem bettom or bottoms, and the arrangement of a tension or 
P binding together such valve and cylinders across the line or centre 
of oscillation thereof, as a means of resisting great pressure or disrup- 
tive strain, with diminished friction in machines intended to work as 
motors, or as pumps or compressors. 


230. Purirication or Gas, R. W. Wallace and G. Christopher.—Dated 17th 
January, 1878.—( Not proceeded with.) 2d. 

The coal gas is first freed from its ammonia by any convenient process, 
and then through a series of washers or scrubbers containing a 
solution of sesqui-chloride of iron, or any other metallic solution on 
which sulphuretted hydrogen would have a similar effect in converting a 
sesqui-salt into a proto-salt with precipitation of sulphur. 

231. Compivep STEAM AND AIR Enctne, A. M. Clark.—Dated lith January, 
1878.—(4 communication.)—({ Not proceeded with.) 2d. 

Air is com in a single or double-acting steam cylinder, and then 
mingled with steam above the water in the boiler. The mixture is then 
employed as the expansive medium in driving the piston of the engine, 
so as to overcome the ce ioned by the P d air. 

232. Armour-Piates, J. Yates.—Dated 18th January, 1878. 6d. 

This consists in the method of constructing armour-plates by castin 
upon the surface of a foundation plate steel shields or bosses, separa 
from each other by permanent or removable loamed partitions, and faced 
or not faced by a front plate. 

234. PorTaBLE SHELTER, C. E. Austin.—Dated 18th January, 1878.—{ Not 
proceeded with.) 2d. 

Elastic extenders are used in combination with a sheet of cloth. The 
extenders, which may be either air tubes or steel s in suitable 
lengths, and having stop hinges, are either inflated, when the pressure of 
the air keeps the sheet extended, or the springs turned back into position, 
and thus extend the sheet. 


235. te C. Whiteside.—Dated 18th January, 1878.{4 communica- 





‘ion. ; 
This consists in constructing e fence of metallic banding or strips, to 
which is im as twist. This consists further of a barbed 
twisted band fence. The barbs are constructed by 
through a punch, which punches and sets out the barbs from the band, 
and at the same time corrugates the bands and the barbs longitudinally. 
= Anta is set up by preference with malleable iron galvanised fence 
00 
238. Arracuinc HEEts To Boots anD Suors, B. @. Brewer.—Dated 18th 
January, 1878.—(A communication.) 6d. 

This consists of a metallic plate, one end of which fits the base of the 
heel, and the rest is bent so as to udapt itself to the forward of the 
heel, and extending down the hollow of the boot or shoe, where it is 
fastened by screws, brads, rivets, or other suitable fast » SO as to 
secure it firmly to the sole, which may be slit to receive forward 
point of the heel, made of wood, leather, or other suitable material. 

242. Rac Macuives, §. Berry.—Dated 18th January, 1878.—((Not pro- 

Tks cotisiste in securing th pins or “teeth” by 

ts e pins or “teeth” by casting such pins to 
their holding plate or cylinder. . ss 


246. Furnaces ror Burnina TAN, &c., S. J. Best and J. M‘Rae.—Dated 
18th January, 1878. 
The furnace consists 


ig the bands 


e of a chamber walled in, but open at the top, with 
——— close at will. At the bottom of the chamber fire-bars, 
either fixed or rocking, are laid in sets with ashpits beneath. In the 
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vided, and in the back 


front wall at the fire-bar level, fire-doors are 
wall is an into a 


the end of each set of fire-bars 

heat from the combustion beneath the steam 

or other boiler. Over the fire-bars arches are built with abutments upon 

pram front and back walls over the fire-doors and flue openings respec- 
tively. 


flue 


248: Wixpow Fasreninos, J. F. C. Farquher.—Dated 18th January, 1878. 
: Not proceeded with.) 2d. 

A rack is employed together with a mere bolt and key. The rack is 
screwed on to one of the wooden sides of the top window for its whole 


length. The bolt is screwed on to the top of the horizontal frame 
of the lower jow, and the end of the bolt is shaped to engage with 
the teeth of rack. 


249. Sewine Macurnes, G. Slater.—Dated 19th January, 1878.—( Not pro- 
ceeded with.) 2d. 

An automatically adjustable double presser foot is employed, so as to 
adjust itself to the thickness of the material being worked. In order to 
prevent the lateral oscillation of the presser bar u lever is pivotted near 
the centre of the fixed arm of the machine, and the outer end is fitted 
upon a stud projecting from the upper end of the presser bar. 

253. Corners, &c., B. J. B. Mills.—Dated 19th January, 1878.—(A com- 
munication.)—( Not proceeded with.) 2d. 

Valve slides are employed of such length that they may be drawn out 

the necessary extent when the main piping is increased, and to com- 

for the length which is added ‘to the valve slides ; to admit of 
them out bends are applied to the valves corresponding in 
length to the added length of the valve slides, which bends form s of 
the wind Passage, when open tones are produced, and are cl by the 
depression of valves to produce valve tones. 
256. Manvracrure or Sutpuunic Aci, W. 
January, 1878.—{ Not proceeded with.) 2d. 

In the retorts for the splitting up of sulphuric acid, the 
unburnt are set in the furnace, which is afterwards fired. The 
wriform product arising from the decomposition is drawn off by 
channels situated in the bottom of the furnace, and leading therefrom 
either across one or more heat retorts and directly to the refrigerators by 
a tube for leading away the gases. To save the retorts, a second retort is 
placed inside the retort of decomposition, and in this retort the sulphuric 
acid firstly enters by an inlet tube arranged above the inner retort. 

257. Rest ror Rirce Freie, W’. Harrington.—Dated 19th January, 1878. 
‘Not with.) 2d. 

x to the upper and lower bands of the rifle stock is a brass 
cup-shaped cap piece, which fits over and rests on the upper end of the 
ramrod upright in the ground and steadied by ropes attached to 
pegs driven in the ground. 

258. Anwour Prates, 7. Hampton.—Dated 19th January, 1878. 4d. 

Steel made by any suitable means is roll into slabs, plates, or 
sheets, or they may be first h ed or sq d and then rolled. The 
slabs, plates, or sheets are piled in any desired number and placed in a 
reverberatory or other heating furnace and brought to a proper heat for 


Majert. — Dated 19th 


4d. 








welding together by a hammering, or other equivalents. The 
plate being brought to the desired di i is sub pore Nett So se 
A cconket ening or recarbonising on either a portion or the whole of 


261 Propvction or Turkey Rep Yarns, J. Hodgkinson.—Dated 21st 
January, 1878.—{ Not proceeded with.) 2d. 

This consists in taking the uncarded cotton, or the material when in 
the condition of a sliver or roving after carded, but before being 
spun into yarn, and subjecting the cotton or material to the dyeing 
process. 

262. Sewixc Macutnes, J. Spence.—Dated 21st January, 1878.—( Not pro- 
ceeded with.) 2d. 


The head and the needle bar and shuttle-box are all united so as to 
shift together, and are supported by a pivot in a sliding socket, which is 
held in or restored te position by a spring, and actuated laterally in the 
opposite direction by u stud and runner coming into contact with a disc 
cam on the wheel, and the ive and retrogressive movements of 
those parts are effected by the aid of a spring and a lever actuated by a 
cam, crank, or tappet on the wheel. 

265. Lirrixc on Hoistinc Tackus, J. A. Collett.—Dated 21st January, 
1878.—{Not proceeded with.) 2a. 

Between t i ites 


ming in Above the top drum and con- 
necting the two plates is a crosshead, with swivel for supporting the load. 

Between the worm wheels and gearing into them is a worm or screw, 

and at the end of the worm shaft is fixed a rope or chain pulley. 

266. Uritisrsc Peat ror MANUFACTURING ARTICLES FOR BurLpIne, &c., 
G. W. von Nawrocki.—Dated 2ist January, 1878. (A communiention.) 
—WNot proceeded with.) 2d. 

The peat is first dried and then cut in the required pieces or bricks. 
In order to render the more or less non-hygroscopic it is by 
impregnation or otherwise treated with tar, asphalt, oils, lacquers, 
water, glass, fat, tallow, sulphur, india-rubber, +o wax-wood, cement, 
or other suitable material. 


269. Masuracrvre oF RoLters EMPLOYED IN MANGLING AND PRINTING 
— 1. T. Seuney.—Dated 2st January, 1878.—( Not proceeded 
with, > 

The rollers are made of glass, marble, or enamelled slate, glazed 
earthenware, or other compositions of a similar nature. 
2°70. Packines ror Gianps or Eream Enotes, &c., W. Hardaker and C. 

Bel.—Dated 21st January, 1878.—{ Not proceeded with.) 2d. 

The a formed of wire of continuous strands or complete circles 
saturated with a tallow entirely free from acid and lime, and 
mixed with powdered French chalk free from grit. The wire is then 
bound together by hemp or calico and coated with an unctuous mastic. 
272 Apparatus FoR Propuctye Fancy Yarn, 7. Craven.—Dated 21st 

January, 1878.—( Not proceeded rith.) 2d. 
back rollers of the spinning frame are fixed close tothe carriers at 
the back side of the front rollers; the travel of the circumferences of the 
front and back rollers are arranged at different velocities, according to the 
amount of frizzle that is required on the yarn; the bobbins oa | 
the ground yarn are placed on pegs at the back of the frame ; the 

or yarn from these bobbins is ducted betw the top and 

bottom back rollers over the top of the front rollers to the spindles of the 





274. Manvracture or FuEt, &c., J. F. Lackersteen and J. C. Bromjeld.— 
Dated 21st Januar y, 1878. (Not proceeded with.) 2d. 

Dust of coal is mixed with a solution obtained by boiling seaweed or 
other similar vegetable matter. 
2°75. Semt-avromMatTic ApPpaARATUs ror TRANSMITTING TELEGRAPH MEs- 

SAGES WITH THE Morse System, 7. J. Smith.—Dated 21st January, 
1878.—(A communication.) 10d. 

Two contiguous finger keys, one for points or dots and the other for 
dashes, strokes, or lines, are joined by two vertical rods to a double 
branched interruption lever, the lowering of which must determine the 
contact the circuit. The ends of the two branches upon 
which the rods of the keys act are furnished with distinct appendages, so 
combined that the oscillation of the interruption lever is effected differ- 
ently, according as it is desired to produce a short or long contact. By 
this ent the operator has not to trouble himself about the dura- 
tion of the contact to be furnished, it is sufficient for him to lower one or 
other of the keys according as he wishes to send lines or points. 

278. Macutnery ror Manvracturinc Saws, W. E. Nickerson.—Dated 
22nd January, 1878.- (Complete.) 4d. 

This consists of a female die which moves downward on a male die, or 
the male die moves upwards within the former, a plate being held between 
two serrated or ribbed portions of the male die, thus cutting a circularsaw 
with all its teeth from the said plate. 


280. Maxvuracrure or Inxrnc Roiters, 2. Lanham.—Dated 22nd January, 
1878. 44. 


An ordinary stock is covered with o1 vulcanised india-rubber in 
place of the flannel covering hitherto used, and in of the outer 
covering of leather a thin coating of the best bottle india-rubber, caout- 
choue, or other suitable preparation of india-rubber. 

282. ConpENseR FoR THE Encixes or Steam Lavuncues, &c., A. M. 
Clark.—Dated 22nd January, 1878.—{A communication.}- (Not proceeded 


2d. 
consists of a rotary condenser formed of a tube coiled into wheel 
form, the ends of which project at the centres of the opposite sides, to 
serve as j for said wheel, which revolve in bearings in the sides of 
a similar to a centre board well, but placed at the side of the keel 
of the vessel. One end receives the steam, and the other discharg 
water of condensation. 
283. Screw Prope.ters, R. Smyth.—Dated 22nd January, 1878. 6d. 

This consists in forming the propelling part of th 
the outer part or extremity of their 
tinction to the usual practice of making the surface part of the 
blades near the boss, the arms being only made broad enough to give 
sufficient to secure them to their boss, and the blades are not 
made more than one-half the depth or radius of the whole propellers, 
the radius of the eye or boss and the length of the arm making up the 
rest of the entire radius. 

284. MacHINeRY FoR THE MANUFACTURE or Sarety Pixs, W. J. Lloyd. 
—Dated 22nd January, 1878.—(Not proceeded with.) 2d. 

This machine consists of an arrangement of bending tools and their 
necessary levers actuated by cams on a driving shaft and withdrawn 
springs. It is mounted ona table and worked by a treadle and clutch 
wheel gearing. 


es the 





287. SHower Barus, J. H. Johnson.—Dated 22nd January, 1878..—(A com- 
eunlention.). 6d. 

The person taking the bath places each foot on a treadle and by throw- 
ing his weight alternately thereon actuates a pump whereby the water in 
the bottom of the bath is raised to the requisite height and falls through 
the rose at the top or out of the tubes disposed round the bath. 

288. Macuinery OR APPARATUS FOR PREPARING OR TREATING FipRovS 
eg i J. H. Johnson.—Dated 22nd January, 1878.—{A communica- 
tion.) 6d. 

This relates to the cards, combs, doffers, brushes, reeds, and other like 
parts of machinery for preparing, treating, or working fibrous materials, 
and consists in coating or plating with nickel the wire employed in the 
construction of such parts. 


289. Manvracrure or [Ron anv Sreet, S. @. 


January, 1878. 

his ists in ting the Si Martin, Siemens and such like 

P for the facture of steel in furnaces having basic linings, 

and (in combination with the use of such furnace linings) maintaining 

the in the furnaces in a highly basic state. 

290. Gas Moror, C. Pieper.—Dated 22nd January, 1878.—(A communica- 
tion.)—( Not proceeded with.) 2d. 

The hi two cylinders of copter short length and large 
diameter, which are screwed with their bottom ends opposite to each 
other to a central part of the framing. The cylinders are open at the top 
end ; the pistons are fixed toe a triangular frame, swinging on pivots, 
which have their bearings at some distance above the central part of 
framing, and the pistons as well as the cylinders are so arranged with 
regard to the pivots that the pistons work freely in the cylinders while 
they move to and fro with the swinging frame. 

204. Bankers’ Cueques, H. H. Banks.—Dated 23rd January, 1878.—(Not 
proceeded with.) 2d. 

The paper is covered on the side to be printed with a coating of com- 
position com of water, size, and finely pared china clay. To 
the com on is added any desired tint. the sheets are then dried 
and can be rolled or brushed if required, and then printed. 


295. Macurxe ror Torrinc Roots axnp Diaoine Porarors, A. Pollock. 
— Dated 23rd January, 1878.—( Not proceeded with.) 2d. 

Revolving arms are fitted with knives, which, as they revolve, cut off 
the tops of turnips. The after part of the machine is furnished with a 
com lifting and tail-cutting instrument of an angular shape, formed 
with cutting edges. 

207. Ro.uic Srock or Rarmways anp TRAMWAYs, W. R. Rowan.—Dated 
23rd Mongar 1878. 6d. 

The boiler of the engine is vertical. providing room for a movable hori- 
zontal ring surrounding the boiler but entirely detached therefrom, and 
resting upon double or single coned wheels or rollers which work on an 
annular rail, flanged or otherwise, and secured to the floor of the engine. 


298. Curtine Stones, 4. Mclntyre.—Dated 22rd January, 1878.—(Not 
proceeded with.) 2d. 

The curling stone is of the ordinary shape and has three or more holes 
bored in its bottom side, into each of which is inserted a small loosely 
fitting ball of glass, earthenware, hard wood, or metal, and an annular 
ring is fitted into the mouth of each hole to prevent its ball dropping out. 


302. ANNEALING FURNACE For GLAsswoRKS, C. Pieper.— Dated 23rd Janu- 
ary, 1878.—(A communication.) 6d. 

The receptacles for the glass to be annealed in are made in the shape of 
a box, which are on trucks conveyed into the furnace on a line 
of rails, an opening provided with a sliding door being arr: for this 
purpose in the end wall of the furnace. The boxes having been heated to 
the proper degree, the glass wares are placed into them through working 
holes in the front walls of the furnace, and when they are filled the truck 
is withdrawn from the furnace. The boxes are then covered by lids and 
left to cool in the glass house or in «any convenient place outside of the 
furnace. 

304. Mancracture or Nitro-ciycerine, 7. 7. Jones.—Deteai 23rd Janu- 
ary, 1878.—(4 communication.) 4d. 

In order to prevent the decomposition and lowering of the quality of 
nitro-glycerine, and to recover the waste acids, the nitro-glycerine is first 
apaelined by freezing before attempting to separate it from the acids, 
and then separating such crystals from the acids by a centrifugal washer, 
such as is used for the separation of sugar crystals from molasses. 


306. Brick anp Tite Kitws, D. Johnson.—Dated 23rd January, 1878.— 
(Not proceeded with.) 2d. 

The kiln is of a circular form and is subdivided into a number of fan- 
shaped chambers which may be put into communication one with another 
as required. The chimney is in the middle and is by preference divided 
at the lower part into as many parts as there are ohn & nony 


307. TeLernones, D. Pidgeon.—Dated 23rd January, 1878.—( Not proceeded 
2d. 


with, 4 

An improved “ call” is obtained by making the telephone with a horse- 
shoe magnet and placing between the poles a small revolving armature. 
A current interrupter cuts one or more of the currents generated at each 
revolution of the armature. To operate the call the armature is made to 
revolve rapidly by meansof a hand wheel and pinion, and the currents 
thus sent are strong enough to cause sufficiently powerful vibrations of 
the disc to be hi throughout a large room. 

Fe Eevee FLower Sranp, H. C. Renshaw.—Dated 23rd January, 
78. 4 

The lower portion of a double stand is stationary, and the upper portion 
which receives the plant is movable. The lower portion a centre 
recess and rollers, and the upper portion rests upon the rollers and 
revolves upon a centre pin. 

311. Opraininc Motive Power, H. E. Newton.— Dated 23rd January, 1878. 
—(A communication.)—( Not proceeded with.) 2d. 

The outer rim of a large, heavy, highly polished, and perfectly 
balanced wheel is made hollow and is filled with lead to obtain weight 
and centrifugal power. The wheel is horizontal and its boss is hollow, 
and within it are arranged a number of permanent horseshoe magnets 
secured to the fixed framing. Attached to the inside of the boss are a 
number of armatures, which are carried round in front of the magnets 
as the wheel rotates. To the other side of each magnet is secured by a 
spring lever another and heavier armature, which is kept in contact by 

spring, but is withdrawn when required by means of tappets formed 
inside the boss. 


312. Supmarine TeLecrary Cases, H. Clifford.—Dated 28rd January, 
1878. 


A tape or riband is laid round the gutta-percha or insulated cores in a 
spiral form. The ae is prepared as follows:—Felt or other fibrous 
material is coated with a mixture of resin and resin oil or marine glue, 
or pitch and resin oil, and whilst warm the material is pressed upon one 
or both sides of thin wire gauze, sheet brass, or other metal, and pressed 
between rollers. 

314. Manuracture or CyanoceN Propucts rrom Gas Resipves, W. V. 
Wilson.— Dated 24th January, 1878. 2d. 

This consists in drying the precipitate obtained by theordinary methods, 

ane submitting it to the action of petroleum spirit, benzol or its homo- 

ogues. 

324. Mepicat Gatvanic Apparatus, B. Scarles.—Dated 24th January, 
1878.—{Not proceeded with.) 2d. 

A number of galvanic cells are fixed on a belt so as to form a girdle or 
achest protector. 

325. Apparatus ror DisiNTEGRATING AND Mrxine Supstances, H. Simon. 

Penne por tee a pe gs 6d. om 

partially cylin casi jecting from one side a cent 

shaft driven at a high speed — | fitted with blades inside the casing. On 
the opposite side to the shaft a hole is formed for the introduction of the 
sur tec Spe el. "B wince eno he sg 
casing by the es. e in on e 
extends id three-f of the divoum ce, thn which pulute ta 
surface extends sangentiedy from each side, thus forming a square corner, 
which constitutes the exit orifice, and is fitted with a ‘orated slide, 
against which the substances are thrown, and, if sufficiently fine, pass 
through the holes therein. 


Thomas.— Dated 22nd 

















326. Movutps ror MouLpinc Concrete Tries, &c., F. G. Jordan.—Dated 
24th January, 1878.—(Not proceeded with.) 2d. 

The mould is worked to the file of any desired moulding, and is 
formed with a sufficient flat su: to form the bed of the moulding to 
be built in the wall, and internally of a trian; or curvilineal form, 
with movable grooves and tong.ed ends, and externally it takes the form, 
in section of a parallelogram ; thus the com: ion is brought to bear 
naan two parallel faces, and either press or vice machinery is equally 
8 le. 

330. Musicat Instauments, £. F. Kelly.—Dated 25th January, 1878.—(Not 
proceeded with.) 2d. 

The case with the key board is divided into two or three sections 
h together so as to form an enclosure to receive the mechanism 
which consists of pieces of metal or other sonorous mate 
transversely upon double slips of wood running parallel to the case, and 
gad ted so as to prod dh moved by levers attached to 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON » AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Best finished iron is in diminished request this week. Certain 
leading concerns have not had less work on their books for some 
months past. Medium iron not much sought after, Common 
iron in growing demand. Small rounds and squares and angles 
and some narrow plates are most sought after. Inferior sheets 
and strips for the nail mills and the lock and bolt makers are 
likewise selling. Prices for poor finished iron of nearly all the 
denominations are at their maximum. Nail rods are in slack 
demand ; there is an average sale on export account, but the 
strike among the nailers, now of more than eight weeks’ duration, 
causes an almost total cessation of sales on home account, though 
this week more is doing than was last, as work has been resumed 
at Bromsgrove. The wrought nail masters are resolved to grant 
no more concessions to the men. ‘The men, on the other hand, 
have withdrawn their reduced offer, and have this week pro- 
nounced in favour of their original demand. 

Forge iron was bought somewhat freely a month and five weeks 
ago, in the belief that the prices then ruling were the lowest which 
might for some time be anticipated ; and prices were quoted for 
finished iron based upon the rates at which this raw iron had been 
secured. e quotations have not, however, secured the requisite 
business, and the proprietors of finished ironworks having filled their 
pig banks, now desire the pig makers to withold deliveries, One 
agent has this week received as many as twenty applications of 
this sort. : 

Coal is in dull request at leading collieries, which at this season 
usually begin to get into an active state. The opening out of 
new areas is affecting such firms somewhat seriously. Neverthe- 
less quoted prices remain upon the basis of 9%. per ton for 
furnace coal; and forge coal descends from that figure, for quali- 
ties suitable for the making of high-class sheets, to 7s. 6d., and 
7s. for ordinary forge qualities, and from 22 cwt. to 24 cwt. to 
the ton. 

The New Zealand mail delivered this week has brought a good 
accession of business alike to engineers and machinists and to the 
metallurgical branches generally, Small engines and lifting 
apparatus, crushing mills and the like, combined to make up the 
total demand. The same firms who in Birmingham and Wolver- 
hasnpton will be benefitted by these requirements of the planters 
are doing a more than fair business in similar requisites and 
in pumps and water and gas mains and tubes upon earlier 
orders for South America. Nor are continental requirements 
unexpressed at the best engineering establishments. More 
business in pumps and in mills is being done for Belgium 
than for some time past. Messrs. Watt and Co., Soho Foundry, 
have in hand quite a large pumping machinery order for that 
market. Certain of Russia’s requisites are at the same time being 
met by the same firm. Launching engines for torpedo boats for 
our own Government are in hand at the establishment of Mr. G. E, 
Bellis. Russia is likewise a customer to Messrs. Tangye, from 
whom she is buying much more freely than before the war. Other 
prominent engine and machine firms in and around Birmingham 
are better off than whilst peace was uncertain. Apparatus for 
cooling the atmosphere in India is in hand, as well as 
some general engineering requirements for that market. A 
good fencing, and also a fair girder and rolling stock order 
respectively, are, however, upon the market for our Eastern 
Empire. Cast iron straining posts for wire fencing, stretchin, 
along a distance of 22} miles, are needed in the first order; an 
girders, averaging from 6ft. to 60ft. in the span, are needed to 
the extent of 175 spans—all for the Indian State Railways. The 
East Indian Railway Company require tenders for the suppl 
of wheels and axles and axle-boxes. Of all this new Indian wor 
a fair proportion is likely to fall to South Staffordshire. Some 
grad orders are in hand on account of edge-tools and the like for 

ndia, but the extent of new buying for that market is very 
limited. : 

Nickel is quiet, as August closes and September opens. Prices, 
however, are steady at 3s. 3d. for refined and 3s, for square. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

TRERE is apparently not now much prospect of any material 
improvement in the condition of the iron trade of this district 
during the remaining months of this year. The inquiries in the 
market show no signs of any increasing necessities on the part of 
consumers, and the demand for all descriptions of iron is extremely 
small, with a downward tendency in prices. The nominal quota- 
tions are without change, but the prices which determine actual 
transactions show weakness, some of the outside brands offering 
here being easier, to the extent of 6d, per ton, than they were a 
week or two bck, and so far as legitimate trade is concerned the 
market is decidedly in a worse position than it was a month ago. 
Speculative inquiries are still being made, but on such conditions 
that they lead to very little business. Considerable negotiations 
in fact are, I understand, going on for deliveries as far forward as 
the end of next year, but as sellers, for such a protracted period 
as this, ask a substantial advance upon present rates, ranging 
from 1s. 6d. to 2s. 6d. per ton on pig iron, and 5s. to 10s. per ton 
on finished iron, s lators hold back, and there is not much 
doing even in this direction. 

Lancashire makers of pig iron are still able to dispose of their 
present limited production, and although they can do little or 
nothing where they have to compete directly with the low-priced 
outside brands, they are securing orders in the immediate neigh- 
bourhood of their own works. ut, even under the most favour- 
able circumstances, the prices obtained are unremunerative, and 
there is no prospect of the local output being increased at present. 
For delivery into the Manchester district the list quotations are 
maintained at 50s. 6d. per ton for No. 3 foundry and 49s. 6d. for 
No. 4 forge, less 24 per cent. For outside brands of pig iron 
delivered, equal to Manchester, the average quoted prices are 
about as under :—Derbyshire, No. 3 foundry, 40s. 6d.; No. 4 
forge, 48s. 6d. per ton, less 24; Lincolnshire, No. 3 foundry, 48s. 
to 48s. 6d.; No. 4 forge, 46s. to 47s. per ton, less 24; selected 
brands of Middlesbrough, No. 3 foundry, 47s. 6d.; No. 4 forge, 
47s, per ton net cash—but in most cases they can be readily 
bought at lower figures than these, g.m.b.’s being offered freely 
at 46s. 9d., with forge qualities about 1s. per ton less, whilst 
some of the Lincolnshire ls are reported to have been sold 
in this market at very considerably below the nominal list rates. 

The finished iron trade generally continues in a very depressed 
condition. In some few branches of the engineering and foundry 
trades, a fair number of orders secured during the last few weeks 
are keeping works tolerably well occupied, but trade throughout 
is still entirely wanting in animation. Warehouse orders repre- 
sent the bulk of the business doing at present, and prices are as 
low as ever, buyers acting very cautiously, and, as a rule, onl 
purchasing where cheap old _ lots are to be picked up. For deli- 
very into the Manchester district, quotations remain at about 
£6 2s. 6d. for North Staffordshire, and £6 per ton for Lancashire 
and Middlesbrough bars. 

In the coal trade a slightly healthier tone is reported in some 
quarters, chiefly as regards house-fire classes of fuel, but it is 
only in very exceptional cases where any real improvement is 
being felt, as stores are too heavy and supplies too abundant in 
the market to cause any apprehension in the minds of bryers as 
to any early upward movement in values, and there is no pressure 
as yet to secure winter stocks. Forge classes of coal still meet 
with only a very limited demand, and holders who have to push 
this class of fuel upon the market have to take extremely low 
prices. Good c of engine fuel are in fair demand, and 
slack being still scarce is firm. Prices for round coal continue 
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very low, with a great deal of underselling to secure orders, 
but the average quoted rates are without ch from last moath, 
and may be given about as under:—Best Wigan Arley, 9s. to 
9s, 6d. per ton at the pit; common ditto, 7s. to 8s.; Pemberton 
four-feet, 6s, 6d. to 7s. 6d.; common coal, 5s. to 6s.; good burgy, 
4s. 3d. to 4s. 9d.; and ood slack, 38. 6d. to 38, 9d. per ton. 

In the shipping trade the sli bh improvement noticeable last 
month appears to have fallen off. Prices are as low as ever, and 
there is a t deal of pushing to secure orders, : 

The trade in the hematite pig iron of the North Lancashire 
and Cumberland districts has undergone no material change 
during the past few weeks, so far as output is concerned, but 
deliveries have been large, and it is noticeable that stocks in 
many instances have been reduced to a fair extent. This has 
been brought about by buyers requiring large supplies of iron 
during this month, especially on continental and general foreign 
account, and also of the large ls of iron required by steel 
makers whose works are more busily employed in every depart- 
ment than they have been known to be for a length of time. A 
good trade will be done throughout this month, both by makers 
of iron and steel, and it is stated that during the winter months 
the works will much more regularly employed than was 
the case last year. The general outlook of trade is not of 
a gloomy character, and it is generally believed that so far as 
the staple industries of the district are concerned, a revival will 

lually set in, and that makers of iron will, on the one 
oe soon be able to secure larger orders, while on the other 
hand they will get more remunerative prices. Iron shipbuilders 
are in receipt <9 one or two new orders of minor importance, but 
there is such a quietness in the shipping trade, that owners are 
not inclined to speculate much at present. ‘The finished iron 
mills are, perhaps, less actively em oyed than they have been, 
and the consumption of bars and plates is small. Iron ore is in 
ood request considering the number of furnaces in blast, and 
Trish samples sell fairly well. It is proposed to construct a new 
railway in Cumberland from Mealsgate on the Maryport and 
Carlisle Railway to Caldbeck and Hesket, Newmarket, but the 
scheme is not fully developed, nor is it known whether the Mary- 
ort and Carlisle Sn es. cenpeasy will take it up, or whether, 
if taken up, private capitalists will have to undertake it. The 
coal trade is still depressed, and Cumberland raisers are keenly 
competed against in the Irish market; indeed, not only are they 
in competition in this direction, but Scotch colliery owners are 
venturing to send coal to Cumberland, a cargo having arrived at 
Maryport last week for the Solway Company. Shipping in the 
coal trade is dull, and cargoes are not plentiful in any other 

ion. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is an appreciable improvement in the coal trade at 
resent. The coalowners who feel the benefit, express fears that 
t will not be permanent; but they admit the change for the 
better allthe same. At several pits where last month I noticed 
large stocks of steam coal, the accumulations of slack months, 
the pit hills have considerably diminished Reports from the 
ironworks vary very much. At the Atlas Works the extra 
hands recently engaged have again been dispensed with. In 
the Penistone district again full time is being wrought, the York- 
shire Iron and Steel Works being especially busy, though not so 
much on manufactured irons as on railway material. ‘This com- 
eS are believed to have recently booked some very fair orders 
or mer steel rails, tires, and similar articles. 

In conjunction with the Sheffield Coal and Iron Company, ‘‘the 
Staveley,” I hear, have converted their joint interest in the New- 
stead Colliery into a limited liability company, each company 
pomeniog an equal number of shares. ‘The Bailborough and 

reland collieries are completed. A new shaft has been sunk 
at New ee for improving the ventilation of the 
Hollingwood and Ireland col ieries. 

I hear that Messrs. Brown, Bayley, and Dixon, of the Sheffield 
Steel and Iron Works, have su ed in securing a very heav 
contract—60,000 tons I am told—for steel rails, &c, The order is 
for a foreign railway. Another | firm, and several from a 
distance, with one or two Belgian houses, also compe’ 

Messrs. Charles Cammell and Co., of the Cyclops Works, are 
at present completing a series of contracts for steel rails for Russia, 
amounting to 17,000 tons. They are for delivery in the Baltic, 
and are intended for the completion of a new railway to St. 
Petersburgh from the frontier. This company are also engaged 
on armour-plates for H.M.S. Agamemnon. For the German 
Government a novel kind of order is on hand—plates which are 
to form part of the defences for land fortifications. Their pur- 

is to enfilade the advance of an attacking force which may 
supposed to have been previously battered by artillery ; this 
attacking force would thus swept diagonally by the guns of 
the Gatling—a la mitrailleuse—type fixed within the forts. The 
idea is evidently to be carried out on the French frontier, where 
Germany does not seem to feel herself pear secure. Mr, George 
Wilson, the managing director of the Cyclops, is at present in 
Austria, where some business is expected in connection with 
facilitating access to her southern frontier. Austria is also 
— to add to her ironclads in the Adriatic. 
rom India the demand has again been checked by the fall 
in the value of silver, which tells very seriously on the rate of 
exch: > 

d the continental markets are better, pens for files, the 
principal improvement being in the Russian market. 

Engineering houses report brisker trade, the improvement in 
the a and coal industries telling favourably on these establish- 
men 

Mr. C. D. Schaff, cutlery manufacturer, of Solingen, Germany, 
intends to try to do a trade in Sheffield. I have seen a circular 
addressed to Sheffield merchants in which he announces the visit 

of his representative this month. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AtrHoveH the meeting on ’Change on Tuesday was larger than 
that of the previous week, the tone of trade was not so brisk. 
Troumakers are in many instances refraining from selling their 
iron owing to the action taken by several of the merchants. It 
is evident that there is a fair prospect of prices continuing to 
advance, and merchants are adopting a peculiar and — course, 
namely, that of selling iron for forward delivery at prices very 
little in excess of those now asked. They appear to be depending 
almost entirely on fate to provide them with the iron to carry 
out the contracts into which they are entering. The effect of 
this kind of conduct on the market is very prejudicial, I think 
to the true interests of the trade. Several makers with whom I 
have had conversations are very certain that before a year has 
elapsed prices will be very considerably increased. Yet in the 
face of this I hear of much speculative selling at present rates, 
It is now difficult to purchase iron for delive ead. Prices 
now stand at 43s. for No. 1; 30s. 6d. for No. 3; 38s, 9d. 
for No. 4 foundry, and the same figure for No. 4 forge. ¥ 
iron is n somewhat scarce. A considerable quantity of iron 
is wed — shipped from the port of Middlesbrough chiefly to 
continen 


customers. 
The returns of the Cleveland Ironmasters’ Association for the 
month of August have just been issued. As I anticipated, they 
show a considerable diminution in stocks, as will be seen from the 


al t T 
Decrease in make of Cleveland iron upon Ji 1878 .. 697 
Decrease in makers’ stocks upon yay ese ore 14,107 
Increase in stocks in public stores upon July, 1878 .. .. 2,875 
lncrease in 8: , 1878 .. 4. 6,115 





in makers’ stores u: J 
The make of Cleveland iron during the month was 138,316 tons, 





as compared with 139,015 tons in July. Seventy-five furnaces 
were on Cleveland iron. The make of other kinds of iron includ- 
ing hematite and spiegeleisen, was 30,174 tons, the product of 
nineteen furnaces, as compared with 29,816 tons in July, so that 
the total decrease of make in August, as compared with July, 
was aay 339 tons. Shipments—foreign—of pig iron amounted 
to 33,809 tons, and coastwise to 39,466 tons, which figures eom- 
very favourably indeed with the reports in August last year. 
he stock of iron in warrant stores is now increasing, and busi- 
ness is being done very freely in warrants. Messrs. Connal 
and Co.’s stock now amounts to 67,040 tons. 

The finished iron trade still continues in a very depressed con- 
dition, Mr. Isaac Lowthian Bell, M.P., speaking at Middles- 
brough this week as to the position of Cleveland iron in the 
future, admitted that he had some doubt whether malleable iron 
would retain that place as an object of use in the arts which it 
now holds, clearly intimating that his own opinion is that the 
iron age is passing away, and that the steel era has commenced. 
Owing to the contemplated sale of loose plant at the South 
Skelton ironstone mines ayy > to the trustees of Messrs. 
Thomas Vaughan and Co., in liquidation, the miners employed 
there have received notice to terminate their engagements. 

The coal trade is a little brighter. Household coal is in better 
request, and best manufacturing is also meeting an 
improved sale. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig-iron trade continues very dull, with no signs as yet of 
a change for the better. Another reduction has been made in 
— both as regards warrants and makers’ iron; and if these 

jownward movements continue week by week, as they have been 
doing for some time, it will not be long till Scotch pigs will be 
selling at as low a as those of Cleveland. The shipments 
are unsatisfactory as regards bulk, being several hundred tons 
below those of the preceding week, while there is now a total 
decrease on the year to date of no less than 52,956 tons. Last 
week’s arrivals of pigs from the North of England were rather 
smaller, but the trade as a whole compares favourably with the 
imports of last year. The deliveries into store in the course of 
the week were 289 tons, making the total reserve under the 
charge of Messrs. Connal and Co. 191,783 tons. There is no 
change in the number of furnaces in blast. 

Prices declined on Wednesday to 48s. one month and 47s. 9d. 
cash. ‘To-day (Thursday) a quiet business was done at 47s. 8d. 
and 47s, 7d. cash. 

Owing to the depressed state of the iron trade some of the 
masters have again n to speak of another reduction in the 
wages of the miners and ironworkers, but whether they will 
adopt any definite course of action on the subject remains to be 
seen. For manufactured iron of nearly every sort the ed is 
slow at former prices. The coal trade remains flat, with a 
scarcity of orders for both shipment and home consumption in 
the West of Scotland. 

The strike of miners in the employment of the Kinneil Iron 
and Coal Company at Bo’ness has now continued for close on six 
months, and there are no signs of its termination. At this port a 
considerable proportion of the Cleveland pig iron imports is now 
being debarked on account of a strike of labourers at Grange- 








mouth. 

During the past month twenty-one vessels, with an aggregate 
tonnage of 21,100, were launched on the Clyde, as compared with 
sixteen vessels of 11,200 in the same four weeks of 1877. For the 
eight months, the ships launched number 181, with an aggregate 
tonnage of 155,700, which is the largest turn out that has taken 

lace in the corresponding period of any year since 1874. Ship- 
uilders acknowledge that a little more firmness may be ex 
if nothing should interfere with the trade. There are eighty-one 
vessels on the stocks, being five less than a month ago, 
and of these a large proportion are nearly ready for launch- 
ing, without there being new orders to take their places. 

e question of the hours of work is not yet ed in 
the shipbuilding trade. A private circular, addressed by the 
secretary of the masters’ association to all the principal 
employers of labour in the iron trade, calling upon them to 
unite together for the purpose of enforcing a return on the 
part of the workmen from fifty-one to fifty-four hours’ work 
per week, has fallen into the hands of the workmen’s society, 
whose officers have written that the opposition to the movement 
for an extension of hours will be of the most serious character. 
“Tf the fifty-four hours are persisted in,” say they, “it will lead 
to as bitter a conflict as the one of last year, for it will be resisted 
to the utmost by the workmen affected, by the whole of our 
association, and the great body of the workmen in Scotland who 
now enjoy this great blessing.” Such is the avowed attitude of 
the operatives, and should the employers be found equally deter- 
mined to have their way, which is not unlikely, we may have 
another bitter and prolonged struggle in the iron trade just at the 
time when it ought to be showing signs of improvement. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE expected movement of Cyfarthfa has not taken place, but 
I do not despair of a start, though my reasons for thinking so 
cannot be given at present. ‘The new industry at Merthyr 
Tydvil will be fixed either at Penydarran Ironworks or at the 
bottom part of the town, and is to take the form of wire works 
and general hardware, so I understand. Itis a singular fact that 
for 100 years the district has been turning out iron rails and bars, 
and yet never entered into the make of other iron articles, though 
large quantities of waste and scrap iron have been sent away. 
The new wire works will, I hear, be Mes | likely followed by 
another industry, and speculators are busy in preliminary 
arrangements about Gadlys Works, Aberdare, which offer a 
— scope for investors in the make of sheet or bar iron. 
he tendency of things is decidedly upward, and appearances 
are far more hopeful than they have nm. The egar Com- 
pany will very likely x shortly to lay down the foundations 
of some steel works. They still make moderate quantities of 
iron rails and bars, and trade is better there than it has been. 
Dowlais continues busy, and Landore shows a slight sign of 


improvement. The total export of iron from the Welsh works 
last week was slightly under 2 tons, the principal items being 
bar iron for Malta, New York, and other Snes. 


An attempt has been made within the last few days to arrange 
existing difficulties at the Vernon tin-plate works between the 
men, but unfortunately it failed, and it is now feared that the 
strike may continue for the remainder of the year. Notice has 
been posted at the Melyn tin-plate works this week that all con- 
tracts will cease at the end of September. Partial depression 
continues to exist in many of the tin-plate works, though on the 
whole makers have been, in a few cases, able to get a slightly 
better price, and the demand is generally better. 

The coal trade maintains a tolerable briskness, the exports of 


last week continuing well up to the mark. The total from 


orge | the Welsh ports for the week was 114,282 tons. Out of this 


nearly 50, tons were sent to the Mediterranean ports, and 
about 23,000 tons to France. The Fron. falling off of late has 
been in the French trade, only 16,000 tons being sent from Cardiff 
during the week, or a decline of nearly 10;000 tons. 

The house coal trade prospects in Monmouthshire are better. 
Messrs. Beddoe are Progressing with their new workings, and a 
new set of pits has n —— by the Messrs. Protheroe. 
Tirphil Pit—Dowlais Iron Company—has not been in vigorous 
work ; and at Cyfarthfa only a moderate coal trade is done, but 
quite equal to the trade at this time of the year. Business 
retains its average moderate at Swansea; tin-plate 





better; copper dull. A smart screw steamer was launched from 
Messrs. Austen’s yard on Saturday. She is built of iron, engines 
Cones 100-horse power, and is expected to make 11 knots 
an hour. 

The Fernhill hauliers’ case has been settled by a verdict against 
the masters. The case was important. No wagons arriving at a 
certain day, the men were sent home without notice, and it was 
for the lost time that they claimed, and have now been paid. 








Deatu or Mr. Henry Poorzy.—We regret to have to announce 
the death of Mr. Pooley, which took place on Sunday last, in the 
poe Sn year of his age. For many years Mr. Pooley 
carried on the manufacture, established by his father, of weighing 
machines, with which his name has been so long identified. He 
also took great interest in the public affairs of the district near 
Liverpool in which he resided, and for some years was a member 
of the council of the Liverpool Chamber of Commerce. Mr. 
Pooley was an Associate of the Institution of Civil Engineers. 

Sourn Kenstyeton MusevuM.—Visitors during the week ending 
Aug. 31st, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 . Museum, 13,174; mercantile marine, building 
materials, and other collections, 3202. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2044; mercantile marine, building materials, and other collec- 
tions, 188. Total, 18,608. Average of corresponding week in 
former years, 25,182. Total from the opening of the Museum, 
17,477,768. 


Stream Fire Encives Asproap.—A trial took place on the 
24th of this month, in the presence of the burgomaster, sheriffs, 
and members of the Common Council of the town of Bruges, of 
a steam fire engine made by Messrs. Shand, Mason, and Co., of 
London. This engine, which is similar in size and construction 
to those employed with so much success by the Metropolitan Fire 
Brigade of London, was placed near to the bridge of Snaggaeris ; 
on a signal from the burgomaster the fire was lit, and in seven 
minutes a pressure of 100 Ib. was obtained in the boiler, and a 
jet of water of 32 mms. was thrown to a very great height. 
‘The engine worked for an hour with different lengths of hose and 
dimensions of jet. The trial was closed by working with two 
hose at once, which projected the water in large quantities higher 
than the surrounding houses. ‘The steam engine was purchased 
on the 26th inst. by the administration of the town of Bruges.— 
Journal de Bruges. 


Deatu or Mr. Mappison.—The death of Mr. Ralph Rawling 
Maddison, one of the most noted and respected mining engineers 
in South Yorkshire, is announced. Mr. Maddison was well-known, 
and was looked upon as one of the most experienced viewers in 
the district, and was regarded as a high authority on everything 
relating to mining, being several times called in by the sittin; 
judge at the county-court to act and sit as assessor, along with 
him on the bench. He was one of the first members of the South 
Yorkshire Viewers’ Association, which was formed at Barnsley, 
in the month of June, 1857, and his name appears with that of 
his brother on the first committee of management. He was a 
a prominent member of the Midland Institute of Mining Engi- 
neers, established in 1869. He rendered much assistance in 
the catastrophes for which the South Yorkshire coal-field is un- 
happily noted. When the great explosion at Lundhill occurred 
he rendered valuable aid. He was one of the first viewers sent 
for to the Edmunds Main explosion in 1862. He was ill when the 
Oaks Colliery exploded in 1866, and also when the Swaithe Main 
fired in 1876. 

Tue Iron anpD Street Instrrute.—The programme of arrange- 
ments for the forthcoming meeting of the [ron and Steel Insti- 
tute at Paris has just been issued. It runs as follows :—Monday, 
September 16th.—9 a.m.—General meeting of members in the 
large hall of the Société d’Encouragement pour Industrie 
Nationale, 44, Rue de Rezne=. The Institute will be received by 
M. Henri Tresca, president of the Société des Ingenieurs Civils, 
and by M. Dumas, president de la Société d’Encouragement, 
Membres de l'Institut. The council will present a list of their 
retiring members. Scrutineers will be appointed for the examina- 
tion of the voting papers. The president of the Institute will 
deliver his introductory address. A selection of papers will be 
read and discussed. Members are left free to make their own 
arrangements for the afternoon, but those who may desire to 
make a systematic inspection of the iron and steel exhibits of the 
various countries represen at the Exhibition will find at the 
Bibliothéque Nationale, near to the Ecole Militaire, several 
gentlemen who have kindly offered their services, either to 
accompany members, or otherwise to furnish all information and 
facilities within their power. Plans of the Exhibition, showing 
the position of the various metallurgical exhibits, will be posted 
up, for the convenience of members, both in the place of the 
meeting at the Société d’Encouragement, and in the Bibliothéque 
Nationale, within the Exhibition grounds. On Tuesday, 
September 17th.—9 a.m.—General meeting of members at the 
Société d’Encouragement, Rue de Rennes, will be held. A selec- 
tion of papers will be read and discussed. The annual dinner 
will be held at the Hotel Continental, 12, Rue (>stiglione, off the 
Rue de Rivoli, at seven o’clock in the evening. On Wednesday, 
September 18th.—9 a.m.—General and concluding meeting of 
members for the reading and discussion of papers at the Rue de 

mnes. The following papers have been accepted, and will be 
read in such order as may be determined by the council :—(1) By 
the president, introductory address. (2) By fessor Jordan, 
Paris, ‘‘On the Mineral Resources of France.” (3) By Professor 
Richard Akerman, Stockholm, ‘‘ On some Studies relative to the 
Present State of the Iron and Steel Manufacture, made at the 
Paris Exhibition.” (4) By M. Euverte, Terre Noire, ‘‘ On 
Homogeneous Steel.” (5) By Daniel Adamson, Manchester, 
“On the Mechanical and other Properties of Iron and Mild 
Steel.” (6) By M. Marché, Paris, ‘‘ On Certain Aspects of the 
Steel Manufacture.” (7) By J. S. Périssé, Paris, ‘‘On the Pon- 
sard Furnace for the Manufacture of Steel.” (8) By Sidney G. 
Thomas and Percy C. Gilchrist, Blaenavon, ‘‘ On the Elimina- 
tion of ay ag from Pig Iron in the Bessemer Converter.” 
(9) By R. P. Rothwell, New York, ‘‘ On the Low and Strong 

ater Gas Processes.” Members have received invitations to 
visit three of the largest and most interesting of the French 
ironworks, viz. :—(1) ‘The works of Creusot, H. Schneider et Cie. 
(2) The works of Terre Noire, Compagnie des Fonderies et 
Forges de Terre Noire, La Voulte et Bességes. (3) ‘The works of 
Hayange, Lorraine, MM. de Wendel. 


Epps’s Cocoa.—All the Year Round says :—‘‘ Let us stroll to 
the Euston-road, hard by the Regent’s Park, to Epp’s Cocoa 
Manufactory, where may be studied the making of cocoa on a 
stupendous scale, giving a just idea of the value of these articles, 
not as luxuries, but as actual food.” 

Epps’s Cocoa.—John Bull says:—‘‘ An idea of the vast extent of 
the industry may be gained from the fact that one firm alone— 
that of A Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Errs’s Cocoa.—Christian World says:—‘‘If I am to take 
cocoa,” said I, ‘I must see and ju for myself what are 
the ingredients of which it is cneuelane with this view I made 
my way to the cocoa manufactory of James Epps and Co., in 
the Euston-road.” 

Epps’s Cocoa.—‘‘Cassell’s Household Guide” says :—‘‘ We 
will now give an account of the process adopted by Messrs. 
James Epps and Co., homeopathic chemists and manufacturers 
of dietetic articles, at their works in the Euston-road, London.” 

Epps’s Cocoa.—Morning Advertiser says :—‘‘ Nearly two cen- 
turies after, in 1832, the duties which had hitherto been almost 
prohibitive, were greatly reduced, and one of the first to take 
advan of re-establishing the a, of cocoa was Messrs, 

i emists.” 


Epps and Co., the Homeopathic 
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PRICES neo peal OF IRON AND STEEL. 








eS or to more than the market quotations and makers’ 
prices. also refer to our ents’ letters. 
PIG IRON a. PUDDLED BARS. 
ScorLanp— 2s. £s. da. 
G.m.b.—No. 1... .. 29 ‘ Glengarnock—No. 1 .. 214 0 
i oe 28 9 No.3 .. 210 9 
Gartsherrie—No. 1 215 6| Eglinton—No.1 .. .. 29 0 
No. 3 213 0 No 3 . .. 2 8.0 
Coltness—No. 1 .. 218 6/ Dalmellington—No.1.. 2 9 0 
3 No.2 .. 213 6 io.3.. 3 8 0 
Sump agrve 1 213 6 At Ardrossan. 
No.3... 2.9 ©} Carron—No.1.. .. .. 3 5 0 
Lang. .0n ~He, 1 .. .. 216 6 Ne. 24s, | Be” 
No. ae 210 6 specially axS 
Can} sew ~E oe 296 . At Grangemouth. orky 
No. 3 .. 28 6 S 
Wax *and—No. 296 ate Be3.. . > Ae 0 
No. 3 os 40 
ganas = 142) at aii 
No. 3.. 0 0 o| Kinneil—No. 1 se, oo © OS 
Clyde—No.1 .. .. 213 6 No.3 .. .. 210 0 
No. 3 286 At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deli alongside. Now 1... we oe 2 0 
Govan—No.1.. .. 29 0| Nod . 0 
Be Beso. = 28 0 ae : 
At Broomielaw. No. 4, forge 0 
Calder—No. i - « 216 0| Mottled .. 0 
eae Se 8 0| White.. 6 
At Port Dundas. Thornaby, No.3 3: 3 218 6 


MoxMmovuTusHire—Tredegar No. 3 tin- 








Sestpiee, 60s. 0d. at works, 


ees 
- Tredegar 3 foundry at iron, 50s.0d. do. 
- Xo. 2, tiocb., Newport .. £8.d. £8. d. 
ALES—No. 2, f.o. 27 6to0 00 
Forge, at works . 2 5 O0to210 0 
40s. per ton for rail quality. 
Common pig, at works 20 0te0 0 0 
Best native ore, at a0 20 0t00 00 
Both, Davenport, delivered in Aberdare. 
DerpysHire—No. 1, at Sheffield --, - beer 7.8 
Yo. ° oe 2 0 Oto? 5 0 
Laxc , delivered in Manchester—No.3 0 0 0 to210 6 
me “ s No.4 0 0 Oto2 9 6 
K. H. Messelmoun ” . «- 0 0 0to510 0 
Messrs. Wurtwet and Co. "s Stockton net prices (on trucks) are—No. 1, 
£2 Ss. 6d.; No. 3, £2 0s. 0d.; me, 6 Sean, £1 19s. Od.; -‘ Thornaby ” No. 4 
, £2 12s. 6d.; “B £2 15s. 6d. net. 
EMATITE, at works, 2} dis. for re 
Millom “ Bessemer ”—No. 1 . . » - 8376 
No.2 .. oe on . om, ee 
No.3 .. e os . a 
Ordinary No.3 .. > oe os <a 
No.4 .. ee ° ee os wa © 
No.5 .. oe ee 326 
Mottled .. - F = ne . 8 6 8 
White ° . ee - 800 
Marypert Hematite—No. 1 : ° - - $7 6 
No. 2 ee -. +S © 
No. 8 ee ee - 326 
No. 4 = ° <"oe © 
No. 5 . oe. vs . 3 2-6 
Mottled and white . , o 3 2 6 
“Bessemer”— No.1 .. oe ‘ - 876 
No. » . ° - 350 
No.3 .. oe os - 826 
Puddled Bar— 
Wates—Rail quality, at works -- £3 5 Oto 310 0 
CLEVELAND, delivered 450tc 000 
Fox, Heap, and Co., iéin., plate quality, 
per ton 0to 000 
LancasHIRE— Pearson and d Knowles Coal and 
Iron Co. .. -- oe 6to 500 
MANUFACTURED IRON. 
Ship Plates— 
ig a ‘ag covenant tgs + 8S @ 
Guascow, f.o.b. .. ‘ @to 8 0 0 
Wa.es—At works, net . “510 Oto 0 0 0 
MrIppLesBRO’, delivered... 5 2 6t0. 65 0 
Fox, Heap, & Co., at works, cash less 5— 
Ship or bridge plates (4) 610 0 
Mast plates (| * ) 4 700 
do.(_* See wn ES 
Superior o.( ) 800 
+ etl 
615to 7 0 6 
Pransox and Kuoirims, Yo 5 ct. cach plas . - 815 0 
Do. best best .. - 915 0 
Do. treble best ae -nib 0 
2h per cent. discount for cash. The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
‘arrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Sxerve Ironworks Co., Limited, tgs ge hey hoes 
Ship and girder plates, Crown pe 0 
oe . os 00 
Boiler pate, Best best.” ° oe 800 
Treble best .. ee 1010 0 
Puddled bars ~~! 4 ss 400 
Free on trucks at works. "Cash less 2} dis, Usual limits and extras. 


the Low Moor Co. deliver in London at 10s.; , 78. 6d.; 

and Hull, 5s. per ton extra. £ s. d. 

Under 2} ewt. each aa percwt. 1 2 0 

24 ewt. and under 3 ewt. - 130 

3 cwt. »  Shewt. a - 

3} ewt. » 4 owt. Se ak 

4 cwt. » 5 owt. - 1200 

5 ewt. 2 6 cwt. ee - 11 0 

6 cwt. ” 7 cwt. oe . ° - 116 0 

7 cwt.and upwards .. = 119 0 
Plates ex 6ft. wide, 2s. per cwt. “extra. All. plates exceeding 8ft. 
wide subject to special quotation. ll plates diffe: from a square 
— — < enagl taper, or when over 20 per cent. is cut away, extra 


a a boiler plates 6d. per cwt. less; their terms as 


** Moxmoor ” (E. T. Wricut and Sons). Best, to 


cwt. 
to 4ft. 6in. wae, aoe Oak 32 daa anestnaes per ti 10 0 
at works > - 
Best best ll 0 
cnt gpg “to 4 cwt. ne 13 0 
Special, to 3 - 1610 
Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. a plates .. " 10 10 
= aed mee ob 3 11 10 
» Best t plates “a 12 10 
CLEVELAND £8 Os. to 8 5 
Fox, Heap, and Co., at works, cash ‘lees 24 
iler sh 
a Laces ™ 
¥ " Flanging os oe 8 10 
me iets 
ete “fe “? - wae 
GLascow, f.o.b. . 5 os £7 10s. to 810 
Angle Iron— 
Bow.tinc and Low Moor, terms as above. Onn, oT: 
Land T iron, ee united inches . 12 
For each addi tional inch extra per cwt., 1s. 
ee Voy ta by By orton per cent. for t cao} 7 0 
Best boiler do., per ke tance ie 
Barrows and Sons 
og p= os o» - 1010 





oosoo ooo S 


J 


o 








Ween sah On pane Ah Gonpenhs get fon . 0 . 
0 

Best best boiler 8 00 
“ Mormoor,” at the works, up to eight united inches. . 810 0 

Best 910 0 

Best best - «+ lo 0 

T-iron, as above, 10s. extra. ” 
Angle and T bars, 8in. to 9in., 10s. extra. 
” »  %in, to 10in., 20s. extra. 
CLEVELAND .. £6 Os. to 65 0 
Wetsx —“ Best best ” angles ims and tyes 650 
Also T-iron, f.o.b. less ne ee 
Gtascow, f.0.b. . £6 10s.to 7 0 0 
ABERDARE. . ee ee on oe - 70 tw 000 
Bar Iron— 
Bow ine and Low Moor, terms as above— 
Percwt. £ 8. d. 

sete y et eee ae - 019 0 
Do., 3} to 5 100 
Do., ee ll 120 
Plate Ijin, by jin. and upwards... . * 019 0 

» Under fin. thick to }in. 100 

ad under jin. to jin a a 2 

» under jin. 140 
naan each jin. less than Lin. wide, extra, 10s. . per ton. 4 é 

upwards 19 
oT oe es 2 2s 
» {i and 5-léin. .. 13 0 
” ee . ee 15 0 

Rounds—{in. and upwards 019 0 

»  %&26in. and fin. .. 110 
» _7-16in. and jin. 130 
9 — rx es ik ie 
mm oo AP @® 
Rivet, prices as above. Chain iron, 2s. and best bars 
and rods, extra 3s. per ewt. 
“ Monrmoor Crown” (E. T. Wricut and Sons), at the 

works, per ton— 

Bars, }in. to 3in. round and square, or to 6in. flat .. 8 0 0 
Best ” ” ”» ” ” 9 0 0 
Best best a » 9 Ww 0 0 

Rivet iron, usual sizes 1 0 0 

Best best 100 
PRR... Sy A :. £6 5a.to 610 0 
Barrows and Soxs, at works, ert ton short— 

B.B.H. bars ap 810 0 
Rounp Oak Dvecsy per ton— 

Ord aoe - fs 926 

Single best .. ee . 1010 0 

Double best .. ° 120 0 

Treble best os 4 0 0 

Best rivet . 1110 0 

Merchant Bars— 
WHITWELL and ae a aa prerreg ° mere ¢ — 

bs — aera 5616 0 
Best 6656 0 
Ship rivet iro 610 0 

io quality, “ Thornaby * * 76 0 

on 850 

Dost best oe od ae 950 

Detail ‘ifications from h 0s. per ton extra. 
Pa aang 45 £.0.b. Bouth Wales ports, net cash. 

The Pearson and Know.es Co.— 

Sota, Sama tin. fain. ida by Un. Sinshhaguet ee 0 
Rounds and squares, from jin 0 
Best, 10s.; best best, 30s.; treble best, "60s. per ton Pr an 
Sheet— £s. d. 

“ Moxmoor” (E. T. Wricnt and a 8ft. by - 

20 w.g., arte ee ae q 0 
Best oe oe _- ‘ ae 10 0 0 
Best best ‘ os ee ee 1100 

Barrows and Soxs— 
B.B.H. sheets. . 1010 0 
» best do. 1200 
: best best do... 13 00 
E. P. and W. na iadnes 

Brand “ Severn,” - sdeeeinremene 100 
” “ Baldwin-Wil 1200 
” ” ” 1300 
» 80 2 BBB “A 400 
” ” ” Bchareoal .. 200 
” E B charcoal 200 

Doubles 21 to 24 wg. 30s.; and trebles 25 to 2 7 WB 
60s. per ton extra. Terms as usual. 

‘EP and W B” best charcoal 1 C per box 1 5 0 

“ Wilden” I C.. oh o¢ oo dade © 

oe ” charcoal 1C 120 

“Arley” go tin .. 110 

“Stour” coke tin 019 0 
Joseru Trxx, Ashton Mills, Bristol, delivered in 1 hf 

Singles, export nasal <e e - 8080 

as ne 910 0 

Trebles ~ ‘ a m loo 
jingles, for galvanising an corruga ad 8 7 6 

Satin te plventatig cad merge > 6 0 
Wa.es—Treforest Tin-plate Works— 

Coked tin, at Cardiff. 16s. at works ; 17s. 6d. in London. 
Lydney—C » 5G). oe re ..£1 0 Oto 0 0 0 

Terne. . 110tc 000 
Coke tin 019 6t 000 

Swansca .. he 016 Ote 017 0 

Gadly’s Aberdare coke 016 Oto 017 0 

Morriston at works os 015 6to 016 0 
The Pearsow and Know.es Co.— 

Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 810 0 
Best and best for galvanising, "10s. per ton extra ; best best, 30s. 
CROWTHER Bros. and Morcan— 

Tin Sheets—“ tian Goa, - " iiierestnsion— 

Coke, annealed. . “Rh SS 114 0 

Charcoal do. ” 1l9 0 

Best charcoal do. 10 

Doubles to 24 w.g., 2s., and lattens to 26 w.g-, 
4s. per cwt. extra. 

it Coated Sheets— 

No. 3lead_.. .. Singles and doubles, percwt. 018 0 

B terne.. - és 140 

Charcoal tern: 180 

Teitens 98a, 2s. per cwt. extra at works, 
less 2} per cent. nt. 
‘Wire—Ryaxps Brotuers, Limited, Warrington— 
Best be Annealed drawn fencing wire, per ton— 
ao 5s. £10" lds. il J neon lds. | a 
Delivered free alongside « shi Li ‘ 2 wraith. 
Nail Rods —Giascow, f. Arie se do bah YA 
CLEVELAND .. 6 12 to 6 17/6 
Hoops and Strips—Prarsonx ont Knowias— 

Ordinary sizes and gauges up to Sin. wide .. 710 0 
Best, 10s.; aged nae ties 
Rails—Gtascow, f.o.b. - 7 0to7 10 

CLEVELAND . 51s to6 0 
Wates—Tredegar ion conan, 5 0to0 0 
0. 

For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 00 
Fishplates, at works, any section .. 57/6 to6 0 
Old and D'H flange rails, at works .. 210to3 5 
Railway Chairs—G.ascow, f.0.b. . 315 to4 0 
Pipes—G.ascow, f.o.b. .. ee ule 415 to6 0 

STEEL. 
SHEFFIFLD—At works— £04. 2s. 4, 
Cottey eho 10 toa 0 0 
castrods .. s P+ 40 

Fair average steel . ‘ ° 24 0 Oto 32 0 0 
a ee ae ’ . oe 20 0 Oto 60 0 0 
Bessemer . < . - 12 0 Otol6 0 O 
by SEE eae ey BO 
Best special steels : os oe -- 48 0 Oto 75 0 0 
R. Mushet’s special tool steel. . . -. 140 0 Oto224 0 0 
Fine rolled, for clock &. .. -- 6 0 0to70 0 0 
Rails—Siemens, at w o¥ ms . 00 0t0 000 
Bessemer, ordinary .. > -~ 518 6t0 65 0 
Do. superior .. ée ~~ 610 0t 700 








































WALes— 
Rails, f.o.b, Cardiff or Newport 510 0to 000 
eae ee ca as 510 0to 0 0 0 
Hea 60 0t0 650 
Slighly defective, Cardiff or Nowport «. 5 2 6to 000 
Steel colliery bridge rail, works .. 61 0to 700 
MIDDLESBROUGH— 

Steel rails . 515 Oto 517 6 
Spiegeleisen, at works . 412 6to 00 
MISCELLAN EOUS METALS. 

£s. a. £8. d. 
Copper bars perton 6010 0 to 6015 0 
Bi fish cake and ingots .. 6710 0t0 68 0 0 
Tough esorbars .. vy 6s 0 0 to 6710 0 
by ge 58 5 Oto 611s O 
itish ingots 6210 0to 00 0 0 
Lead -- Beat English soft pig. 16 0 0t00 0 0 
Foreign do, 16 2 6t0 16 7 6 
8 ter—Silesian 18 0 0toW 0 0 
lish .. ee ae ~ 18 0 Oto 1810 0 
Quicksilver per bottle 0 0 Oto 7 0 0 
Ph hor Bronze—pe 
Bearing metal XI, t108; pl . 10 0 O0to125 0 0 
Best refined grain nickel, per Ib., less 2 Ney) account, 38, 3d.; 
inferior qualities, per lb, 
COAL, COKE, OIL, &c. 

Coke— £s8.d,£8.d.; G w—At pits— 
Cleveland,atovens 0 9 6—0 11 0 ry wea. 0 40-0 56 
Derbyshire... .. 0106-0140 ain. ° 0 36—0 56 
She’ 0140-0 15 6 Splint - « 0 50-0 00 

- 0 96-0 00 Smithy .. .. 06-0120 
Wales—Rhondda. 0 9 6—10 00 Laneethine Wigan pit prices— 
best, hag | Arle 0 90-0100 
South Durham .. 0 5 0—0 10 6 | Pemberton 4ft. 0 66—0 76 
Derbyshire— | Forge coal .. 0 50-0 60 
Best, at pits .. 0 8 0-011 0) Burg} 0 46-0 50 
Converting 0 76-0 90) Slac 0 36-0 40 
lack iS tide 36-0 60) 
South Yorkshire— | OPs, te tun— 
At the pits— o «+ 283100-0 00 
Branch .. 0 12 0—* 16 0} ieee ut ‘ 0 0 0—37100 
Silkstone, house 0 86011 { Benge ee - 0 360 00 
Converting .. 0 90-0110 Rapeseed, 82 10 0—32126 
Slack Ba 0 30-0 60) Petroleum, refin'd 
, through... 0 59-0 60) (per gal.) 0 055007 
Steam, less 2}.. 0 56-0 70 
House, at port 0 6 6—0 8 6| Tallow, old, p.cwt. . 0 0-37 00 
mall steam .. 0 16—0 19) St. Petersburg,Y.C. 38 0 3850 
PRICES CURRENT OF TIMBER. 
1878. 
Per Load of 50 cubic feet. £5. £ 6 
Baltic Pir Timber— ted 6 
Dantzic and Memel, crown... 4.0 510 
ing - 310 410 
+ 3031 
- 210 3 0 
. 25213 
2338 
- 215 310 
- 102 
- 1024 
115 2 5 
- 5580 0 
- 5500 0 
. 510 8 0 o 
5 0 6 0! 0 
| 0 
: 310 49] - wo 0°80 
- 50520 2 0 6 0 
- 4050 
- 3 40 4060 
3 5 310 310 315 
. 40520 40 40 
. 658 0} 210 3 0 
5660 
- 310 410 70 80 
. 8040 40 50 
© 38 31s! a da a 
red . 4050 040 
pt . 7101010 0404 
Kawrie.. / 8 00 0 05 0 BE 
Norway spars - 3030 emo 8 
ae aertenegnar oy mene oee's 
4 0 
pa ay lye 60710 o ds ba 
° Petersburg Standard— 0 Oo % 
1 on © 00 02.08 
1 
ois 8 o 40 5% 
one 0507 
ol 6 Cals i 
cay ouw end, -9710 
090 Per ton. #*, £4 
sien Sas 8 Rosewood, Rio M06 0 
3rd ow 0 Bah: 12 6d 0 
090 6 00 6 
Zebra wood, Brazil -2 012 0 
Finland deals oni Puerto Cabello 6080 
tens 096 600 
$32] Bienen oS 
wn battens z7e0°e African bil 7 eue 
40ft. Zin. o16 Turkey - 6000 
Beak do --- ase 071i witia 
Quebec, et Weight pine cesses 16 024 0 | Lancewood . 7620 0 
ses» 1010 13 10 essovvecee 39 6 4 0 
FOE acta estan lhe) a ner al eer att 
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ENGINEERS IN THE MERCANTILE MARINE. 
No. I 

Mucu has been said and written concerning engineers 
in the Navy ; but very little indeed is known, outside a 
certain circle, concerning that far more numerous and 
not less important army of engineers employed in the 
vast mercantile marine of Great Britain. It is not 
as well Bingo“ — it fat rap be, ms the ae 
service offers several excellent openi or young men 0} 
energy and steadiness as sea- oles entinegen: “the value 


of the appointments to be obtained varies not only with | ha 


different shipowners but on different lines or stations. 
The lowest rank held by an engineer, peppery sr eens, 
is that of third engineer, and his pay varies from £7 to 
£9 per month. Next comes the second engineer, paid 
from £11 10s. to £13a month; and, lastly, comes the chief 
engineer, whodraws from £16 or £17 to £30a month, aceord- 
ing tocircumstances, the latter sum being not nes ee 
paid on the China station, for example, to men. 
As arule an excellent table is kept for the engineers by 
all respectable shipowners ; and the expenses incurred of 
necessity by an engineer while at sea or on shore are ve 
small. While aship is in harbour she is as much the engi- 
neer’s home as while she is atsea, and thus, while entered on 
a ship’s books, almost the only expenditure he need incur 
is that for beer, wine, or spirits, none of which are now 
supplied by shipowners, save in a few cases, where a 
moderate quantity of rum is sent by the captain to the 
engineers’ mess on Saturday nights. The rules in this 
respect are somewhat different in the case of the Fain 
ocean shipping companies, such as the Cunard and Royal 
Mail lines. Men of talent, who embrace marine engineer- 
ing as a profession, have excellent chances of advancing 
themselves in the world, as they may rise to become 
inspectors of machinery and consulting engineers to 
steam shipping companies; the salaries appertaining to 
such berths being, as a rule, very handsome. But it is 
almost essential to the attainment of such positions that 
those who seek after them should be well educated, able, 
attached to their profession, and exceedingly temperate 
and steady. 

It will be seen that, underexisting conditions, young men 
may oftentimes do much better by going to sea than by re- 
maining ina drawing office earning some 25s. or 30s. a week 
till the best years of their lives are gone; and we purpose 
in this, and succeeding articles, to explain the steps by 
which a man attains a position as chief engineer, and to 
give some information concerning this branch of the 
profession which may serve as a reply to the numerous 
inquiries which we have received from time to time on 
the subject. It will be well to premise, in the first place, 
that the life of a sea-going engineer is in many respects 
rough and hard, It is by no means devoid of pleasures; 
but it is totally unsuitable either for men of a delicate 
constitution, or for “fine gentlemen” who are afraid to 
soil their fingers. The life is by no means devoid of 
danger ; but this fact only lends it a charm in the eyes of 
some persons. It is not a career of much temptation; but 
the unfortunate fact remains that but too many sea-going 
engineers drink a great deal more than is for them, 
and that cases occur every now and then where certifi- 
cates are lost through this cause, and comparative ruin 
falls to the lot of men who first went to sea with very 
bright prospects indeed. The same may be said of man 
other walks of life, however; and while at sea, at a 
events, the temptations to drink and the facilities for 
obtaining it are very moderate. J ; 

Up to the year 1862 the Board of Trade did not inter- 
fere with sea-going engineers to any considerable extent. 
In that year, haaeoar; the Merchant Shipping Act, é&c. 
Amendment Act was passed, and certain rules were laid 
down which we can best give in the official words :— 

“No foreign-going steamship, or home trade passenger steam- 
ship, can obtain a clearance or transire, or legally proceed to sea, 
from any port in the United Kingdom, unless 
foreign-going steamship of 100 nominal horse-power, or upwards, 
the first and second engineers, and in the case of a foreign-going 
steamship of less than 100 nominal horse-power, or a home 

ger st hip, the first or only engineer—as the case may 
be—have obtained and possess valid certificates either of com- 
petency or service apercesiete to their several stations in such 
steamship, or of ahigher grade. Every person who, having been 
engaged to serve as first or second engineer in a foreign-going 
steamship of 100 nominal horse-power and upwards, or as first 
or only engineer in a foreign ip of less than 
100 nominal go or wey nen! yenghoee, bout beng 
to sea as suc second, or being 

St the time entitled to, and of such a certificate as the 
Act requires, or who employs any person as first or second 
engineer in a foreign-going steamship of 100 nominal horse-power 
and upwards, or as first or only engineer in aa gg, oe 2 steam- 
ship of less than: 100 nominal horse-power, or a home trade 
pemaneee steamship, without ascertaining that he is at the time 
entitled to and possessed of such certificate, for each offence 





incurs a penalty not exceeding £50. The cei engineers 
are of As descriptions, viz., certificates of com: and 
certificates of service; and for each description of te 
peel pe ee ‘secuinootes Cottificaten f competency 
second-class neer’s certi Y o! cy 

ilL be sconien va those persons who pass the requisite examina- 
tions, and otherwise comply with the requisite conditions. For 
this purpose examiners have been appointed by the Board of 
Trade, and arrangéments have been made for holding the exami- 
nations in geen rah on Fe “7 at certain times. - Donen) 
are selected generally from the engineer surveyors e° ; 
but no pret en surveyor is to undertake the duty unless he 
receives specie instructions from the Board of le. The 
application or examination is to be made on a form. 

*A candidate no a ere eT engineer’s certificate must be 
twenty-one years of age. (2) He must have served an apprentice- 
pag: § an cnelaaer, and prove that during the od of his 
apprenticeship he has been employed on the making and repair- 
ing of engines :—Or if he has not served an apprenticeship, he 
peo Ade oe for not coke wh three cies penis 
ployed in some factory or p on the ng or re 
of engines. In either case he must also have sérved one year at 
sea in the engine-room ; or (0) He must have served at least four 
years at sea in the engine-room. (c) He must be able to give a 
description of boilers, and the me of staying them, er 
with the use and management of the different valves, cocks, 
ri and connettions. (d) He must understand how to correct 

efects from accident, decay, &c. 
such defects. (e). He must 





thermometer, hydrometer, and salinometer. (f) He must state 





4 


causes, store, and usual remedies for incrustation and corro- 
(g) He must be able to state how ota att dav ar ee 
could be effected in case of nt of a part of the 
eating, @ ae See ee (hk) He must write a legible 
hand, understand the first five rules of arithmetic, and 
decimals, (i) He must be able to oe a creditable examination 
as to the various paddle and screw engines in 
general use; as to the details of the different working parts, 
external and internal, with the use of each ‘gh 
“A candidate re a yay 2 ety eyes out he 
twenty-two years 0 . in ition e qualification 
oe for a practi i engineer, (a) He must either 
or be entitled to a first-class engineer’s ificate of service ; or 
in the event of his not so possessed or entitled he must 
ve served for one year with a second-class engineer’s certificate 
of competency. By this it is intended that the same rule shall 
be chasdaah os the examination of engineers who are not in 
ion of a first-class certificate of service, as is observed in 
examination of masters and mates, viz., that before the 
certificate of a higher le is ented, certain service in the 
lower grade saat Be ed. examiner should therefore 
be satisfied that ap its for the first-class engineer’s certificate 
have not only been in possession of a second-class certificate for 
twelve months, but that they have actually served for a period of 
not less than twelve months in the engine-room, with a second- 
class certificate, in the capacity of a second engineer, and that 
their names have been entered 
accordi ae He must be able to make ro’ 
ings of "the 


rT 


in the articles of agreement 


h working draw- 
erent parts of the engines boilers. (c) He 
be able to take off and calculate indicator diagrams. 
(d) He must be able to calculate safety-valve pressures, and the 
strength of the boiler. (¢) He must be able to state the general 
rtions borne by the principal parts of the machinery to 
other. (jf) He must be able to explain the method of test- 
and altering the setting of the slide valves, and of testing the 
fairness of the and screw shafts and of adjusting > ng 
9) He must be conversant with surface condensation, "per 
eating, and the working of steam expansively. () 
knowl of arithmetic must include the mensuration of super- 
fices and solids and the extraction of the square root. An extra 
first-class engineer’s examination is voluntary, and is intended 
for such persons as wish to prove their superior qualifications, and 
are desirous of having certificates for the highest grade ted 
by the Board of Trade. The candidate must be entitled to or 
of a first-class engineer’s certificate of competency, and 
in addition to the qualifications required for a first-class engineer : 
(a) He must possess a thorough knowledge of the construction 
and working of marine engines and boilers in all their parts, and 
be so far uainted with the elements of theoretical mechanics 
as to comprehend the general principles on which the machine 
works. (5) He must understand how to apply the indicator and 
draw the proper conclusions from the di (c) He must be 
acquainted with the principles of ex ion, and able to prove, 
or at least to illustrate, the use of the expansion gear. (d) He 
must be able to draw rough sketches of any part of the 
machinery, with figured dimensions, fit to work from. : 

“‘The examination will be partly vivd voce, and partly by exami- 
nation papers. It will be directed specially to the above points, 
and to the duties and business of an engineer generally. If the 
candidate passes the vivd voce examination creditably, a set of 
questions will be given to work out. He will be allowed to work 
out these questions according to the methods he is accustomed 
to use, and will be allowed five hours to perform the work; and 
(a) If at the expiration of the time allowed he has worked out 
correctly the whole of the questions set him, he will be declared 
to have passed. (5) If-at the expiration of the time allowed he 
has not worked out the whole of the questions set him, but if 
the result of the vivd voce examination taken in connection with 
the answers to such of the questions as he has worked out are 
sufficient to satisfy the examiner that the applicant is competent 
to take charge of engines of 100 inal horse-power or upwards, 
he will be declared to have passed. (c) In other cases he will be 
declared to have failed. The fee for examination must be paid 
to the superintendent of the Mercantile Marine Office. If a 
candidate fail in his examination, half the fee he has paid will 
be returned to him by the superintendent on his producing @ 
—_ form, which will be given him by the examiner. e 

ees are as follows :— 
First-class engineer’s certificate (whether extra £ s. d. 
MOI 550 oF asce adi: es edaivane ¢ Sone A 
Second-class engineer’s certificate .. .. ... 1 0 0 
For first-class engineer's certificate, if already 
in possession of a second-class certificate... 1 0 0 
If the applicant passes he will receive a form from the examiner, 
which entitle him to receive his certificate of competency 
from the superintendent of the mercantile marine office at the 
port to which he has directed it to be forwarded. If his testi- 
monials have been sent to the i General of Seamen to be 
yeris ther wit be returned wi Brine tee If an applicant 
‘or. the higher grade and fai it passes an exami- 
nation of the lower he may receive a certificate accordingly, 
but no part of the fee will be returned. If the applicant fails in 
working out the examination papers he may present himself for 
re-examination whenever he thinks he has acquired sufficient 
knowledge to enable him to pass. But if he fails in the vivd voce 
or practical part of the examination he may not present himself 
forre-examination until the expiration of threemonths from the date 
of failure. Every person who, the ist April, 1862, had served 
as either first engineer in a British foreign-going s ip of 
100 nominal horse-power and upwards, or who has attained or 
attains the rank of engineer in the service of her Majesty or of 
the East India Company, is entitled to a first-class engineer’s 
certificate of service; and every person who, before the above- 
mentioned date, has served as second engineer in any British 
foreign-going steamship of 100 nominal horse-power or upwards, 
or as first or only ones in any other steamship, or who has 
attained or attains the rank of assistant engineer in 
the service of her Majesty, is entitled.to a second-class engineer’s 
certificate of service. cations for certificates of service 
must be made on a‘ printed form, to’ be obtained free of ch 
of the i -General of Seamen, Adelaide-place, Lon 
Bridge, London, or of the superintendent of any mercantile 
marine office.” 

For a long time back the officers of the marine depart- 
ment of the Board of Trade have used every effort to 
improve the status of the marine engineer; and it may 
be safely. said that it is now very much more difficult to 


pro 
eac: 





obtain a certificate than it was a few since. The 
examinations presens certain peculiarities, which dis- 
m many others with which the world is 


familiar. They are not competitive, and they secure 
nothing to the winner of a certificate but the right to 
ce his profession. In other words, the Board of 
‘rade certificate is practically the same as a physcian’s 
diploma. The system of examination, again, is i 
in several res and while in ways well caleu- 
lated to test the information of a candidate, it is in others 
a little unfair in that it is, as a rule, quite impossible 
for a candidate to pass unless he has previously spent a 
little time with a “coach” or “grinder ;” and the reason 
of this is that the questions put by the examiner in 
many ways do not admit of being answered save in one 
way, and this way has not hitherto been taught in books. 
Of course it will be understood that the man who has 
not read, and read pretty hard too, has no chance of get- 





ting through. an questions = Bys i in ye Be agen | 
on paper w. are a) ntly quite incomple 

therefore, unanswerable al logsther,or else admit of ai 
solutions, according to supposed conditions which may or 
may not exist. But to each of these questions apper- 
tains an empirical formula, prepared, we presume, by. bene 


Board_ of e examiners from time to time. 
formula represents a key, and this key is held, as we have 
said, by certain “ grinders” or “ coaches,” between whom 
and the examiners a species of gcod-humoured wariare is 
the examiners ber, all they can to throw the 
“coach” off the scent, while the other leaves no stone 
unturned to anticipate the examiners. We shall give 
some examples in a succeeding impression of the papers 
set, and we shall explain the whole process of examina- 
tion. We confess that we are quite unable to trace the 
derivation of certain of the formule to which we have 
referred, but we have no reason to doubt that they are 
accurate enough for all practical p ‘ r 

It will be seen that only areas, of certificates 
are granted to engineers, namely second, first, and extra 
first. But before a candidate can present himself for 
examination he must have served one clear year in the 
engine room at sea. First-year men of this kind are third 
engineers. They hold no Board of Trade certificate, and 
are in no way responsible for anything that may occur, 
as regards the inery, in a legal sense. Thus in such 
a case as the explosion of a boiler, the third engineer, 
although in charge of the machinery at the time, could 
not properly be tried on a charge of manslaughter. 

In cargo ships of say 180 to 200nominal horse power, and 
2000 to 3000 tons burthen, three engineers are carried, 
namely, the first, second, and third. ey each take two 
watches of four hours each in the twenty-four hours, while 
the ship is under steam; and no change is ever made in the 
time at which each man’s watch begins and ends. The 
third invariably takes the engine-room from twelve, 
midnight, to4a.m., and from twelve, noon, to 4 p.m. 
The last is the worst watch of the whole, as will be 
readily understood, because of the way in which it 
cuts up the night. The second engineer goes on 
duty from 8 a.m. to noon, and from 8 p.m. to midnight. 
Nominally, the chief engineer’s watch is from 4 a.m. to 
to 8a.m., and 4 p.m. to 8 p.m., but in reality he never 
keeps a regular watch. His watch is always taken by 
the “donkey man.” This individual occupies a curious 
and somewhat anomalous position. He has charge of 
the donkey pumps, and works the steam winches in 
port; he messes forward with the crew, and is practicall 
a forecastle hand. He draws, however, about £1 a mont 
more pay than other sailors. The chief is expected to 
exercisea general supervision; butin calm weather on long 
voyages, when everything is going well, he frequently 
contents himself with a look into the engine-room two or 
three times a day of afew minutes atatime. On the 
other hand, in rough weather, chiefs have a heavy re- 
sponsibility, and never leave the engine-room perhaps 
for forty-eight hours, or until the time of trial 1s over. 
The hard work, as a rule, devolves on the second and 
third engineers; and it is essential that the former should 
really be a good mechanic, able to work himself, and to 
direct the operations of others, as he has to carry out all 
repairs and adjustments, when a ship is on a voyage, in 
every port she stops at. 

It will be well that our readers should understand that 
all engineers, like every other member of the crew, ship 
each for one voyage only in foreign-going — and the 
time occupied in the voyage has nothing to do with the 
term of service. The moment the ship touches English 
soil on the return voyage the contract is over. Buta 
crew may ship, say, for a voyage, on the understanding 
that it is to America and back; but on the ship’s return 
from America the captain and owners may decide that 
she shall go to Havre, let us say, instead of Liverpool. 
Fresh cargo may be taken in there, and the ship make a 
voyage to Odessa. But the crew have no remedy but to 
go. Apparently this is a hardship, but in practice the 
system is found to work admirably. On being discharged, 
the engineer may at once sign articles for another voyage, 
should the owners be satisfied with him. If not, or if 
they have not a vacancy, he must look out for another 
at. Certificated men with a good reputation find little 
difficulty in getting ships; but it should be understood 
that it 1s by no means easy to obtain a berth as a third 
engineer in the first instance. 








PRACTICAL NOTES ON 
TUNNELLING. 


By Cuartes F. Gripper, C.E. 
No. I. 

THESE notes on tunnelling are not supposed by the 
author to contain anything new or unknown to engineers 
or contractors generally, nor do they contain formulz or 
ary rules for constructing such works, as none can be 

id down, no two tunnels ever being exactly similar in 
the conditions affecting their construction. The author 
believes, however, that his practice and experience 4s a 
civil engineer and contractor will enable him to give such 
information to ‘assistant engineers and contractors’ assist- 
ants as will materially help them, by describing the general 
methods and requirements to be adopted in commencing 
and carrying out tunnelling operations, placing young 
engineers not having much experience in this class of 
work, in a positicn to know what is necessary when they 
are called upon to commence a tunnel, or to take charge of 
and superintend the works of one already commenced, 
and so that they may not become tools in the hands of 
the foreman miner or bricklayer, who in many cases has 
the work let to him by sub-contract, and who will 
immediately take advantage of inexperience, to the 
detriment of the work, disgrace to the management, and 
loss to the chief contractor and all concerned in the 
well-being of the line of railway. 

Tunnels are things to be sparingly used in the con- 
struction of railways. They are expensive, take a long" 
time to make, and require great’ care and honest work in 
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construction, any giving way causing great expense in la great weight is suddenly brought upon the timber, | completion. When mining work is well started it will be 
repairs, and delay to traffic while undergoing repair. A | caused by the wedge of rock we its base cut away resp if one “length” of complete tunnel is mined 


tunnel well and carefully constructed will last for many 
rs without repair; so one of the first considerations 
is to insure superintendence of the works while in 
oh ee There are, however, cases where tunnels must 
introduced. In England all the main lines, and most 
branch lines, may now be considered as made, and the 
best and easiest routes for them to have been selected ; 
so that any branch or link now to be constructed will 
generally have to pass through a rough and difficult 
country, probably necessitating tunnelling. 
en a cutting attains 70ft. in depth, it is generally 
advisable to introduce a length of tunnel. A cutting of 
this depth for a double line of rails, with 27ft. width at 
formation and 14 to 1 slopes, contains about 1027 cubic 
yards of excavation per yard forward, which, at 1s. 3d. 
per cubic yard, would cost £64 4s.—a sum larger than 


that for which the generality of tunnels in sound ground | 
could be constructed. Again, in many cases, though a | 


cutting would perhaps be preferable, there is no 
room for depositing the material from the excavation ; 
so a tunnel is unavoidable. Again, sometimes, especially 
in the present day, a line may be laid out to traverse 
a valuable estate, and coming upon the spur of a 
hill, could with ease contour it, but the owner of the 
estate will not allow an open cutting in his domain, and 
says that unless the line is carried through the hill by a 
tunnel, he will oppose the bill for the per nd in Parlia- 
ment, so that very often a tunnel becomes a necessity. 
and is constructed, where it is obvious the line coul 
have skirted the hill at & comparatively smal] expense. 
Tt will be seen, therefore, that tunnelling is in some cases 
the cheaper work, and in others a necessary evil. 

A tunnel in rock requiring no lining, is a simple work, 


be sogreatthat it becomes evident thatstrongertimberand 
an pene thickness of lining will be necessary to with- 
stand it. 

Among the best and most reliable strata through which 
a tunnel requiring a lining can be driven is shale, provided 
that the top of the tunnel is not at a higher level than 
or through the top bed of this formation. Shale is in 
many instances overlaid by a bed of rock, not, perhaps, 
of any great thickness ; now, in sinking the a be 
of rock may be found a few feet thick, and under it a 
good shale, the —_ of the rock being just about at the 
evel of the extrados of the proposed tunnel arch. If this 
rock should be found to run pany level—which can be 
assumed if it is found in relatively the same position in the 
several shafts—it will be better to lower the formation 
level of the tunnel a little, so that this bed of rock may 
not be cut entirely through in the mining operations, for, 
as a rule, if the extrados of the brickwork is under this 
bed, or only a little way into it, the weight of the ground 
will be light; but if the extrados is above this seam, or if 
it has to be cut entirely through in the mining, the weight 
will at once increase, and perhaps become excessive. An 
example of this very lately came under the author’s 
| observation. A tunnel was being constructed through 
| shale, with a bed of rock 8ft. thick lying immediately 
| above it and above the arch of the tunnel ; while this 
| condition of the strata existed the weight was not severe, 
and a thickness of lining of 2ft. 3in. was amply sufficient ; 
| a fault in the strata, however, occurred, and the rock be 
| was found to be just its own thickness lower in level 
| on the other side of the fault, necessitating its being cut 
entirely through to get in the above thickness of lining ; 





and sliding down between its clay sides ; this weight may | and 


but not very often met with in this country, therefore | another length was attempted under this altered con- 
in these notes it will not be considered ; but tunnels in | dition of the strata, using the same timber as previously, 
unsound ground requiring a lining are works of rather a | but it soon became evident that the weight was too great 
different nature and sometimes very troublesome, es- '|—the timber began to fail—so the length had to be 


bn in every twenty “shifts,” or ten days and 
nights, at every two “faces,” or in each direction from a 
shaft, a “length” being, say, 5 yards. From each shaft 
a tunnel is worked, that is to say mined and lined in each 
direction, except from those sunk at the two open ends 
—Nos. 1 and 5, Fig. 1—and in each direction there should 
be two working faces, one of them being due to working 
direct from the shaft, and the other by working back to 
the shaft from a “break up,” which will sey owe Gay 
further on. Allowing that there are, at the utmost, six 
hundred working shifts per year, and that there is a full 
of miners at work for every two faces, thirty lengths 
would be mined and lined per annum in each direction 
from a shaft, fifteen of them being got in from the break 
up face. Thirty lengths, of five yards each, equals 150 
lineal yards, being the most to be expected to be com- 
leted for every two faces per annum. Let us suppose, 
or example, that a tunnel, one mile long, has to be com- 
pleted in two years ; how many shafts should be sunk on 
it to insure the timely completion? One shaft should be 
sunk at each end of the tunnel, and the mining carried on 
from it in one direction only ; in the other direction a 
heading may be driven, to serve for expediting the exca- 
vation of the cuttings leading up to the tunnel, if they 
are heavy and long, as shall be eupinnes further on. 
Now it has been said that the possible work to be done 
in one direction from a shaft is 150 yards, and conse- 
quently in both directions 300 yards per annum, or in one 
and a half years 225 and 450 yards respectively. From both 
the shafts at the open ends 450 yards can be completed 
in a year and a half, leaving to be worked from 
intermediate shafts 1210 yards. This length will 
require three such shafts, at the rate of 450 lineal yards 
each, and with this number of shafts sunk, there isa 
probability of the tunnel being complete in the time 
specified ; but as accidents and interruptions are not un- 
likely to occur, an extra shaft may be sunk to insure of 
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pecially where the height to the surface over the tunnel 
is small. It may be generally accepted as a fact, that 
the greater the distance between the surface of the ground 
and the top of the tunnel, the lighter will the ground be, 
and the tunnel consequently easier of construction. The 
cause or reason for this apparent anomaly is that in the 
case of a short distance to the surface, the mining opera- 
tions cause the whole of the intervening ground to be 
disturbed, so much so, that trees are often shifted in 
position, and great cracks or fissures appear upon the 
surface, and the whole weight of the superincumbent 
earth has to be borne on the timbers and lining, and this 
condition of things is called “heavy ground.” When, 
however, the distance to the surface over the tunnel is 

reat, the disturbance caused by mining is arrested before 
it comes to the surface, and the weight is, in a great 


measure, borne in the ground itself, and does not come | 


upon the bars or lining, but is, so to speak “ keyed in,” and 
the ground will be what is called “light.” With a depth 
from the surface to the tunnel top of 50ft. or less, heavy 
ground may be looked for, unless the geological formation 
isastrongone. Before commencing mining operations for 
getting in a “length” of lining, the general strata of the 
ground and the direction of their dip should be carefull 

studied, so that the probable weight to be encountered, 
and the direction of the probable pressure—whether 
excessive or otherwise—may be ascertained. The pro- 
cess of sinking the working shafts, and of driving the 
headings, will afford facilities for such examinations. 
Very often, however, no reliable estimate can be made, 
especially where in a rock formation great disturbance 
has taken place in the strata ; for instance, in some dis- 
tricts, notably Yorkshire, “clay backs” exist between 
the faults in the rock, the stone has been upheaved and 
broken into enormous wedges, the sides of which form a 
zigzag line vertical to the line of the tunnel, the apices 
of these wedges being alternately up and down, or above 
and below the tunnel ; a glance at the section Fig. 1 will 
better explain this condition. Water having run between 
the sides of these wedges has deposited clay, which in 
pases of time has been washed quite clean, and has 
vecome as slippery as soap. In ellen the shafts, &c., 
this formation may escape observation, and mining for a 
length of brickwork is commenced ; this first length 
mn 3 chance to be driven through one of these wedges 
with its apex downwards, two, perhaps three lengths may 
be got in, and this wedge is cut through, and no great 
weight has been encountered because the wedge pointing 
downwards tends to supp«rt itself ; but on a fourth length 
being essayed in the nex ~vedge with its apex upwards, 





shortened and an extra 13$in. added to the lining. Clay | all being in time. However, with five shafts, one}and a 
is not a desirable substance to tunnel through, as how- | half years will be needed for the mining and lining ; 
ever sound and good it may appear, water and air have | sinking these shafts and driving the headings will take 
great effect upon it—the former melts and wastes it away | six months at least. It is not advisable to commence a 
from behind the timber, causing it—the timber—to give | break up from a shaft until the headings are all 
—and the air makes it swell, crushing and breaking the through and the centre line accurately fixed in them, so 


timber em yo 

It must rne in mind by the reader that in these 
notes a large tunnel is under consideration—that is, a 
tunnel requiring onal ar and a thick lining to with- 
stand the superincumbent weight—and one in which the 
thickness of lining cannot well be, or is not determined 
until the work has been partially opened out. In a light 
tunnel the same process as is hereinafter explained must 
be gone through, though in a modified form. The reason 
| for thus early mentioning “ weight” and the uncertainty 
attending any calculations of the same, will be demon- 
strated to the reader when he comes to the notes 
treating on “ er cia 

Sinking Working Shafts.—A tunnel having been deter- 
mined upon, the centre line of it must be very carefully 
set out over the hill under which the tunnel is to be con- 
structed, and the first work to be commenced is that of 
sinking the working shafts. It is not always necessar 


that any permanent shaft should be constructed ; if, 
however, the tunnel is over 700 yards long, one permanent 
shaf: may be required, if there is a likelihood of much 


traffic through the tunnel, the shaft being useful to let 
the steam out and for ventilation. In a wet tunnel, the 
| steam from the locomotives passing through, hangs about 
for a long time, and is very disagreeable to platelayers 

who may be repairing the permanent way ; and if an 
engine ing through leaves a tunnel full of steam, the 
engine driver of the next entering train will be unable to 
see his signals, should there be any at the opposite end of 
the tunnel to that at which his train entered, which is 
often the case. We may take it that the shafts, now to 
be spoken of, are only for the temporary purposes of the 
contractor, to be filled up again when not longer required. 
For sinking and lining permanent shafts, the reader is 
referred to Mr. Sims’s work on “ Practical Tunnelling,” 
in which they are fully and clearly described, as are also 
many other details, which will be found very useful ; but 
the author ventures to think that Mr. ‘Bima, though 
describing much with great and careful detail, has rather 
hurried over his explanations of mining operations. These 
notes are intended to fill up that blank, if blank it may 











be called, in such a comprehensive work. The number 
of shafts to be sunk must be regulated by the length of 
the tunnel and the time allowed te the contractor for its 





| that it will be seen that, with a tunnel one mile long, 
| with five shafts on it, two years is by no means too long 
| a time for its completion, providing all well, and no 
| ‘serious ppc age to work occurs. In choosing the 
| position of shafts, they should be as nearly equidistant 
| from each other as possible, and the lowest points on the 
|.gurface should not be chosen in all cases for a site, for, 
| although it would give a less depth to be sunk, all surface 
water and that pumped up the shaft, would naturally 
drain to and down it, and water is one of the greatest 
obstacles encountered in tunnel works. Besides, the 
“bank,” or top of a shaft, generally requires raising above 
the surface, in order to get tipping room for the spoil sent 
up from the workings. A temporary workin; shaft should 
be 9ft. square clear of the timber, and be sunk quite 
vertical. e settings of timber should be at least good 
memel, 10in. by 10in., halved into one another at the 
angles, and bolted through the halving; the settings 
should be 4ft. apart between centres measuring verti- 
cally—the first one is placed at or about surface level— 
poleing boards 1 or 2in. thick will not be too strong for 
the lining. If thicker boards than these are found to be 
necessary, short ends of _— will come in cheaply 
The first setting or frame having been let into the sur- 
face’ of the ground sufficiently to keep it steady, the 
poleing boards are set up all round the outside of it, and 
the ground may then be excavated from the inside and 
from under the setting, the boards being hammered 
down, and following the excavation, temporary props 
being kept under the angles of the setting to prevent it 
settling. When 4ft. has been so excava' another 
setting can be placed in position vertically under the 
first ; take care that the lower ends of the poling boards 
are behind this second setting, arranging for sufficient — 
soe % or of a genre gh of boa: de be inserted 
ind ; the second setting being in p agg pro; 
must be placed from one setting to the other at the 
angles, at also some intermediate ones. Another set of 
poleing boards may now be inserted behind this second 
setting, putting them in from the top side of the setting, 
and in front of the first set of boards already in penile 
and this second set is hammered down again followi 
the excavation, and so on. If the ground all round an 
‘close to the shaft is level, then when two or three 
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settings are in place in the shaft, the pit mouth should be 
raised some few feet by building up other settings o 
timber upon those in place ; this will give height for a 
tip for the excavation brought up the shaft. A jack-roll 
may now be set up over the shaft or pit mouth, with two 
small skips or buckets attached on opposite sides of the 
winding Saavel of the jack-roll, so that as one full skip 
is ascending the shaft the empty one is descending to be 
filled. This method of raising the excavation and water 
trom theshaft willserve very well for a depthof 7 or8yards, 
butasa winding engine or a horse-gin will be eventually re- 
quired for raising and lowering the material of the tunnel 
works while the above described work is going on, arrange- 
ments must be made for erectinga head gearing over the pit 
mouth, and forming a yin ring with the excavation 
already coming out of the shaft. When a pit is over 
25 yards deep a horse-gin will be found too slow, and a 
winding engine will be required. This engine should 
not be less than 14-horse power, of the ordinary portable 
engine type, with its wheels taken off, and resting on a 
good solid bed. It should work by means of a 
belt on to a friction winding gear. This plan allows 
of the engine always working steadily one way, and does 
away with the dangerous stopping and reversing of the 
engine. When a skip is required to descend the shaft, by 
means of a meter = sha the drum of the friction gear 
is taken out of gear with the engine, and the skip 
descends by gravity. A powerful brake on the drum, 
worked by the foot, regulates the speed of the descent, 
and should be capable of instantly stopping it. A 
distinctive mark is often fastened to the steel wire rope 
to which the skip is attached, and this mark when seen 
by the brakesman passing over the pulley of the head 
ear shows that the skip is at a certain distance from the 
v0ttom of the shaft ; and another mark near the other 
end of the rope, which, when seen passing on to the 
winding drum, apprises the brakesman that the skip is 
near the top of the shaft, or bank, as it istermed. A bell 
in the engine-house should also be connected with the 
top and bottom of the shaft, which the skip in its ascent 
and descent rings when at a certain distance from the 
top or bottom. The bell, or hammer, is also made a 
means of communication between the bottom of the 
shaft and the engine. When a skip is descending, the 
engine, although doing no work, should be kept quietly 
running, and when a full skip is attached and ready for 
lifting, the hanger-on at the pit bottom rings the bell, 
and the brakesman simply throws the drum into gear 
with the engine; this does away with all jerking. Care- 
ful attention should be paid to the condition of the steel 
wire rope ; it should be constantly examined, and to 
prevent wear and tear it should be painted every morn- 
ing, as it is run slowly on or off the drum, with a coating 
composed of three parts Stockholm tar, one of pitch, one 
of tallow, and one of common soap, all boiled together 
and applied hot. Over the pit mouth should be placed 
a bogie, or rolly, on four small iron wheels of about 12in. 
or 15in. diameter, and of a gauge equal to the full width 
of the shaft, running on light rails laid far enough back 
into a sort of dock to allow of the rolly being pushed 
back quite clear of the shatt mouth. On the rolly are 
laid light rails at 2ft. or 2ft. 6in. gauge, on which run 
little trollies. The full skip ascends clear of the pit, 
and is stopped; the rolly with the trolley on it is 
pushed over the mouth, and the skip gently let down on 
to the trolley and disconnected from the winding rope, 
and an empty skip attached for lowering ; the rolly is 
then pushed back into the dock, having the full sip 
on it. Tothe end of the dock and at the level of the 
platform of the rolly converge lines of rails, on to one of 
which the trolley and skip are run away to the tip head. A 
level bench mark having been carefully established near 
the shaft, the shaft is sunk to the pena formation 
level of the tunnel, which can be found by measurin 
down from the B.M. by means of rods which lin 
together. This process must be continued until the 
intended bottom of shaft is reached, and at the bottom 
and below formation a sump must now be formed in the 
same manner as for the shaft to collect the water. Three 
yards deep will be sufficient for a beginning, and until 
the probable amount of water likely to be met with can 
be ascertained ; it can always be deepened if need be. 
Over this sump must be placed a strong and movable 
framework of timber, to form a cover, and able to 
b> gsr stones, &c., which may fall from the ascending 
skips. 








THE PARIS EXHIBITION, 
No. XXIX. 

THE most absorbing topic of conversation within the 
precincts of the Exhibition is the postponement of the 
distribution of prizes and the uncertainty of the date on 
which the decisions of the jury will be published, 
Rumours of the most opposite description, reflecting the 
varied hues of every shade of hope and disappointment, 
cross and recross each other with the puzzling and con- 
tradictory effects of motes in a sunbeam, and would in 
all probability, unless magnified by the dubious reflec- 
tion of errant beams of semi-official light, be as 
unworthy of credence as the former are known to be 
void of substance. We have it on the authority of the 
Commission House that within a few days the results of 
the awards, as abstracted from the official reports but 
unaccompanied by the official stamp of authoritative 
revision, will be made known privately and individually 
to a certain number of British exhibitors, from which the 
natural inference may be drawn either that the remaining 
number are merely being spared the unpleasant news of 
their want of success, or that a ray of hope is still left to 
them that, under a probable revision and a possible further 
sub-division of the funds at their comtnink, the i 
of direction, following the sporting precedent of handi- 
capping introduced by the agricultural jury, may extend 





the system to offering a “Consolation Stakes” for 
unsuc 1 competitors, without the ps y 
for age under which some of the exhibitors, according to 
the opinions of some of the judges, have been debarred 
froma fair chance of success. _ $ 

It will be interesting to see in what way this some- 
what invidious departure from the general rule will be 
received by other sections, and whether the general 
discontent at the supineness of their commissions will 
not be augmented into compelling these to follow, if they 
cannot imitate, the energy they have never ceased to 


nalties of weight | be 


risked with only a probable chance of return, it will not 
too much to place as their cash expenditure the 
moderate sum of £50, or a total of £2,600,000 ; there- 
fore, surely, the representatives of this amount of capital 
sunk in the buildi itself, apart from other expenses 
and the value of the goods represented, so far outweighs 
the responsibilities of the governing powers that_ common 
justice demands that all party considerations should be 
made subservient to the interests and desires of those 
who, individually and collectively, in numbers and in 
responsibility, and as having the greatest stake in the 
success or failure of the 
undertaking, are entitled to 
have the leading vote in all 
matters by which their per- 
sonal and corporate interests 
are affected. 

As an instance of the lia- 
bility of exhibits to be over- 
looked on account of the in- 
congruity of their surround- 
ings, we may cite the position 











TUE ODLING SAFETY LAMP. 


admire, muchas they envy it, of Mr. Owen and hisassistants. 
There is again some talk in the papers of the postpone- 
ment of ‘the distribution being made a pretext for pro- 
longing the exhibition for another month, but after the 
strenuous opposition of the foreigners of every section, 
we hardly think that M. Krantz will allow any considera- 
tions of a policy so entirely Parisian to weigh against his 
obligations to his guests. Nevertheless, we consider that it 
is high time, and once for all, for him to put an end to 
rumours which only tend to irritate the exhibitors and to 
unsettle their — and by issuing a fresh programme or 
a reiteration of the original, fixing the unalterable dates 
on which the different items shall be carried out, and so 
reawaken the fading interest, on which the success of the 
undertaking is far more dependent than on the number 
of visitors, or the introduction of extraneous displays. 
That some such decision has been arrived at, 
is almost too much to be expected; as, if 
reasons advanced for complaint are worthy of entertain- 
ment and revision, time will be required to settle 
the disputes to the satisfaction of justice, and the date of 
publication must depend on the completion of an indefi- 
nitely-prolonged investigation. The questions are of 
sufficient importance to make the task no easy one, and 
the latter is so bound up with the solution of the former, 
that an immediate decision can scarcely be expected. As 
far as regards the demands of dissatisfied exhibitors, if 
any reliance is to be placed on the abilities of the judges, 
the cases for actual and acessory revision cannot te very 
numerous, and those which arise merely from disappointed 
ambition may soon be disposed of, as their value can be 
tested by a cursory glance at the category of merit in 
which they have been placed without a personal revision 
of the exhibits ; but when it comes to a question of post- 
poning oradvancing the date of ponerse some deference 
ought to be paid to the wishes of the exhibitors, who even if 
they be not, as we, on the contrary, still maintain they are, 
the best judges of their own interests, are at least on ac- 
count of the pecuniary stake they hold in the Exhibition, 
entitled to more deference in the matter than they have 
hitherto received. The direction must not forget that if 
the exhibitors have entered into a contract with them, 
they in their turn are equally bound to observe its terms; 
nor can they ye after the former have fulfilled their 
engagements, added their quota to the adornment of the 
building, furnished the stands at their own expense with 
articles which, for six months or more, are virtually with- 
drawn from the market, and in many cases, at the end, 
will be unfit for sale, besides being at the enormous 
expenses of enforced residence or appointment of repre- 
sentatives, that an arbitrary departure from rules—which, 
as observed in previous Exhibitions, have, from custom 
if not from actual expression, been looked upon as recog- 
nised terms of the agreement—can be made without 
endangering the reputation of the nation in whose name 
they are acting. Looking at the undertaking from a 
purely mercantile point of view, apart from the indi- 
vidual advantages arising from such an enormous influx 
of visitorsand exhibitors, each and every one of whom must 
add temporarily at least to the income of the State, we may 
ask, Which side is by right entitled to the larger vote in the 
matter, the self-appointed committee or the body of 
exhibitors? Granted that the town of Paris has given a 
substantial subvention, and that the State has undertaken 
to cover the deficit in the national budget, what are these 
aggregate, sums in proportion to the amounts invested 
and the risks run by the exhibitors themselves? These 
number, as we know, some 52,000, and although it may 
be difficult to strike even an approximate average of the 
expenses incurred by each, to say nothing of the capital 
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ral ‘wd > ig ” “miner's 
safetylamp of the Nottingham 
Malleable Iron Company in 
the food department of the 
British section, about the 
most pet 2 lace in which 
such an exhibit would be 
sought. We give an illus- 
tration of it, from which 
it will be seen that the 
mechanism for unlocking the 
lamp is_ sufficiently com- 
pact to be portable, and 
places it beyond the reach 
of the miner to open his 
lamp without its assistance. 
The ring of the lamp to 
which the reservoir is 
screwed is provided with a 
recess containing a strong 
spring, which, pressing upon 
a stud or bolt, causes it 
to project below the ring 
in such a way that when 
the reservoir is screwed 
in place the stud is forced into a hole drilled in the top 
of the reservoir and effectually locks the lamp. The 
| spring is enclosed so that it can neither be operated on 
| Py, any instrument nor even by a powerful magnet. 
e mode of unlocking the lamp is as follows: The 
| reservoir contains two cylindrical vertical chambers com- 
| municating with one another, one of which contains a small 
‘ram, whose upper end just fits the hole into which the 
| locking bolt drops, and the other has a small hole in the 
| outer side through which water is forced by means of a 
‘small but powerful hand pump. The ram requires a 
| pressureof about400 Ib. per square inch to lift it, when, the 
| locking bolt being raised, the reservoir can be unscrewed 
| from the lamp either to relight the latter or be refilled with 
| oil. The position of the cylinder prevents the insertion 
of an axil or any other instrument by which the spring can 
be raised. The reservoir, as will be seen, is fixed to the 
latform of the pump which contains a supply of water, 
y means of the handle A, and if the pump be kept 
under proper charge, it would be impossible for a miner 
to expose his light without breaking the glass and running 
the risk of certain detection, 








THE IRON TRADE AND IRONWORKS OF 
FRANCE. 


No. IL. 

Creusot.—This, the test iron-making concern in 
the world, so far as the number of hands directly em- 
ployed is concerned, and one of the most interesting in 
reference to its history and resources, is situated in the 
arrondissement of Autun, 249 miles south-east of Paris, 
62 miles from som, and 52 miles from Macon. The 
site now occupied by the modern town of Creusot, with 
its 23,000 inhabitants, was, in the middle of the last 
century, only a miserable hamlet, called La Charbonniére, 
in the midst of the mountains which separate the basin 
of the Saone from that of Arroux. The inhabitants of 
this hamlet had for many years used the coal found in 
their neighbourhood in supplying their domestic require- 
ments, but it was not until 1769, when M. Francois de la 
Chaise obtained a concession in the ancient barony of Mont- 
cenisthat any attempt was made to utilise the coal for com- 
mercial or manufacturing purposes. In 1782, a company in 
which Louis X V1. was interested, established at Creusot a 
foundry for the manufacture of ordnance. The prosperity 
of this venture, was, however, hampered by the absence of 
adequate means of transport ; and hence the construction 
of waterways was undertaken as an aid to the development 
of the resources abounding in that part of France. In 1773 
the canal of Charollois, now called the Canal du Centre, 
was opened, but from this time till 1815 the progress of the 
locality was slow, the works of Creusot producing only a 
few iron and bronze cannon, with projectiles, for the 
Government. In 1818, MM. Chagot, who had Lp and 
explored with advantage the mines of Blanzy and of Mont- 
ceau, became the owners of Creusot for a sum of 900,000f., 
but the enterprise thus instituted failed to succeed, and on 
the 12th of January, 1826, the works passed into the hands 
, of an English proprietary, called the Société Manby- Wilson 
| et Cie., which already owned the works of Charenton. The 
' Manby-Wilson Company endeavoured to accommodate 

French systems and appliances to the more advanced and 
methodical knowl gained in England by the pro- 
moters. But as a French chronicle has said, although 
the intention was good, “L’enterprise était hardie car 
n’était pas suffisamment préparé chez nous a cette inno- 
vation ; les conditions sidérurgiques des deux pays 
n’étaient les mémes.” The company had not only to 
e difficulties attached to their new installa- 





' conquer 
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tion, but they had also to face obstacles opposed to the 
sale of their products. Unable to carry on the works 
successfully, the Manby-Wilson Company gave them up 
on the 25th June, 1833. Creusot was then taken over 
by MM. Coste Brothers, Jules Chagot, and others, and in 
mber, 1836, it was sold to MM. Schneider Brothers 
et Cie. at the price of 2,680,000f. The new proprietary 
at once undertook the erection of works suitable for the 
manufacture of locomotive and marine engines, and their 
first locomotive, turned out in 1838, was soon after 
followed by their first marine engine. From _ the 
report of the jury of the department of Sadne-et-Loire 
for the Exhibition of 1839, we learn that Creusot 
then comprised a coal mine worked by a steam 
engine of 250-horse power, a railway of 10 kilo- 
metres in length connecting the works with the 
eanal of the Centre, four blast furnaces, all in activity ; 
and the production of iron was from 500,000 to 
600,000 kilogrammes per annum. In the forge, six fur. 
naces been augmented to fifty, employing with 
their accessories more than a hundred workmen. Four- 
teen locomotives had then been constructed, and a 
fifteenth, intended for the Bale and Strasburg Railway, 
had shown at the Exhibition, with the novel 
feature of iron wheels made in a single piece. Soon 
after this the Creusot works were enabled to undertake 
much heavier contracts by the aid of the steam hammer, 
of which it is claimed by France that M. Bourdon, the 
engineer at Creusot, was the real inventor. A patent for 
M. Bourdon’s invention was taken out by MM. Bchneider 
on the 19th April, 1842, while Nasmyth did not take out 
his patent in England until June of the same year. But 
however much opinions may differ on this question of 
riority, it is certain that one of the first steam 
mmers made was working at Creusot soon after 
this date, enabling the proprietors to fit up wi 
large marine engines the Labrador, the Canada, the 
Caraibe, the Orenoque, the Albitross, and other 
vessels engaged in the Mediterranean and ocean-going 
trade. In 1855, the works of Creusot were taxed to their 
utmost limits to supply matérie! for the Crimean war, 
and immediately afterwards, having still greater achieve- 
ments in view, M. Schneider undertook the entire recon- 
struction of the forge, which then contained fifty puddling 
and thirty-five reheating furnaces, based on a capacity of 
140,000 to 150,000 tons of iron per annum. In 1869, 
works were added for the manufacture of Bessemer steel 
on a. scale then unknown in France. As now constituted, 
the works of Creusot comprise blast furnaces, steel work: 
a large forge, engineering works, foundries, ironstone an 
coal mines, railways and brick works. A brief descrip- 
tion of each of these departments is appended :— 

Blast Furnaces.—There are thirteen blast furnaces 
available for use, capable of producing annually 
190,000 tons of pig iron. Nine furnaces are placed in a 
single row, and the remaining four are at right angles. 
The height of the furnaces varies from 20 to 25 metres 
—65ft. to 75ft.—and their diameter varies in an equally 
considerable degree. The Whitwell and Cowper heating 
stoves are employed. Each furnace is blown with three 
tuyeres, and the temperature of the blast varies from 
500 deg. to 606 deg. The escaping gases are used for 
raising steam. Three kinds of iron are produced—forge, 
foundry, and Bessemer pig. The blowing engines are in 
three groups, the most important being that of four 
verticals, with a united power of 200-horses, in one build- 
ing, while the most recent, and the only group that 
visitors are permitted to see, comprises two engines, 
unitedly of 250-horse power, on the Seraing system. The 
last group is the oldest, and is more for purposes of relief 
in case of need than for everyday service. The nine 
blowing engines are equal to 1600 horse-power, while the 
other eleven engines, attached in one way or another to 
this department, are equal to 300 horse-power. The fur- 
naces are fed with coke, made close at hand, in 194 hori- 
zontal and 234 Appolt ovens, the latter distributed into 
thirteen groups. e total number of workmen engaged 
about the blast furnaces and coke ovens is 780. 

Rolling Mills and Forges.—These, called at Creusot 
la grande forge, contain ninety-eight puddling and sixty 
reheating furnaces, eighteen steam hammers, fifty-four 
trains and machines of different kinds, fifteen engines 
representing 4250-horse power, and six pumps repre- 
senting a power of 50 horses additional. The total 
number of men employed in this department is 3250, 
and the annual production of finished iron is 150,000 
tons. Covering an area of twelve hectares—thirty 
acres—this extensive department includes, besides a 
court of forty metres—131ft—in length, five distinct 
buildings used for different ends, two puddling forges, 
and mills, or halles des laminages, for rolling rails, &c. 

The Steel Works.—The Creusot steel works embrace 
both the Bessemer and the Martin systems, there being 
three groups of Bessemer converters and six furnaces on 
the Martin-Siemens principle.- The two blowing engines 
actuating these are unitedly equal to 1300-horse power. 
The annual production of steel is about 80,000 tons, and 
the number of workmen employed is about 500, 

The Kngineering Shops.—Situated between the long | 
line of blast furnaces and the mountains which form | 
the background, the workshops of the Creusot Company 
are the most extensive of their kind in France, and pre- 
sent many notable features of interest. They occupy an | 
area of 450 metres in length by 150 metres in breadth 
and embrace a foundry, a forge, an erecting shop. and | 
other accessories. The number of workmen emp oyed | 
in this department is 2500, and the number of locomotives 
annually produced is over 100, while the total value of 
the work otherwise produced, including bridges and 
machines of different kinds, is over 8,500,000f. per annum. 
There are in the Gteliers de construction thirty-two steam 
engines with an aggregate power equal to that of 700 
horses, twenty-eight steam Locasnens and 650 machines 
of all kinds, including slotting, planing, morticing, and 
drilling machines, lathes, and cranes. 

The Coal Mines.—The collieries, or howilleries of the 








company at Creusot embrace a concession of 64 kil. 


carrés, and produce annually 190,000 tons of coal. They 
employ 1200 workmen, and twenty engines of all kinds, 
equal in the aggregate to 900-horse power. The pits, 
seven in number, are worked to a depth of 240 metres. 
Other collieries are worked by the company, namely, 
Montchanin, and Longpendu (Sadne-et-Loire); 
Machine, near Decize, Niévre ; and Montaud-St.-Etienne, 
Loire. turns made up by Schneider et Cie. for the 
Paris Exhibition of this year, show that the total produc- 
tion of coal for 1877-78 in all the collieries of the firm 
has been 549,000 tons, while the consumption for the 
same period has been 572,000 tons of coal, and 165,000 
tons of coke. 


Tron Mines.—MM. Schneider et Cie. own five groups of } 


ironstone mines, viz., Mazenay, Sadne-et-Loire; Laissey, 
Doubs ; Allevard Isére ; St. George's, Savoie ; and St. 
Florent, Cher. The mines of Mazenay are about twenty- 


two miles from Creusot, with which they are connected 
by a private railway. The concession extends to 15 kil. 
carrés, and theirannual production is about 250,000 tons, 
tu raise which 650 workmen are e d. The total 
number of workmen employed in the ironstone mines of 
the company is 1921, while the total annual consumption 
of iron ore is not less than 400,000 tons. In addition to the 
oolitie ores of Mazenay, MM. Schneider et Cie. use 
extensively the pyritic pisolitic ores of Berry, the 
spathic ores of the Alps, and hematite ore raised from 

eir own mines in Spain and Africa. 

Summary.—The extent of area covered by and attached 


to the gos industrial centre of Creusot will be ascer- 
tained from the annexed summary :— 
Acres. 
By buildings and wor 59 
Depts and courts ... Sis 454 
Mailways....°... ... 158 
Workmen’s houses ... 20 
Workmen’s ens 340 
Estates and forests ... 1800 
Total 2831 


The total number of workmen employed by the com- 
at the present time is 15,251, who are thus distri- 
uted :— 





Employed at the collieries ... 4960 
” » ironstone mines 2 ips asia 
~ o. blast furnaces ee pee 
on a. forges iiaik i > 
ob od steel works 793 
oh * engineering works : 2708 

Engaged in railway and other services ... 1499 

Total .-. 15,252 


Altogether the company owns 1518 wagons and 27 loco 
motives, employs 281 stationary engines, equal to 13,344 
horse power, 58 steam hammers, and 1050 machines o 
every kind. It resources of production are equal to an 
annual output of 700,000 tons of coal, 200,000 tons of 
pig iron, 160,000 tons of finished iron and steel, and 
30,000 tons of engines and other machines. 

The Works of Hayange, Lorraine.—These} works, 
situated about four miles from Fontoy, in the most 
promasing metallurgical district of Continental Europe, 

ave been carried on since 1709, when they were esta- 
blished by the family of Messrs. Henri and Robert de 
Wendel, the present proprietors. The original works 
were, of course, on a very small scale, and were founded 
more in view of the proximity of suitable coal resources 
than for the utilisation of the ores—a pisolitic hydrated 
oxide of iron—which are now so largely worked in the 
district. The result of the Franco-German War gave 
the works of Hayange, together with more than _half-a- 
dozen others, to Germany, but the district has been so 
long and so thoroughly identified with France in its 
sympathies, language, and development, that it is 
still customary in ordinary conversation to speak of 
if as French, which explains the allusion so made 
in our last week’s article. The Hayange works are now 
producing, with ten blast furnaces, divided into two 
groups, upwards of 180,000 tons of pig iron per annum, 
which is only 20,000 tons less than the annual production 
of the great works of Creusot. Of the large total, 
120,000 tons are manufactured on the spot into rails, 
plates, and merchant iron, while the residue is sold to 
founders and forge masters in France and Germany. 
Both the ironstone mines and the collieries are of large 
extent, the former yielding about half-a-million tons, and 
the latter over a quarter of a million tons per annum. 
Visitors to Hayange will have an opportunity of seeing 
at work, under favourable conditions, all the most recent 
processes and appliances connected with the manufacture 
of iron and steel, including Siemens-Martin furnaces, 
mechanical puddling apparatus, three high and reversing 
rolls on the Ramsbottom system, and several modes of 
coke burning. 








TENDERS. 


Some time since Mr. J. Fowler, C.E.—the referee in the various 
actions brought against the Corporation of Wolverhampton by 
several landowners and their tenants—made an award, in which, 
amongst other things, an additional storm reservoir was ordered 
to be constructed at Barnhurst. In pursuance of this award, the 
committee instructed the borough engineer, Mr, G. Eastlake 
Thoms, to prepare plans, specification and estimate, for the con- 
struction of such reservoir. Plans and specification were duly 
made, and—after considerable discussion—approved by the com- 
mittee. At first, tenders were invited for the construction of the 
reservoir on the understanding that contractors were to obtain 
the earth required for embankments from the field at the bacl: of 
the Little Banhurst cottages, and four tenders were received on 
the 6th instant, the lowest of which amounted to £5824. On 
further consideration the borough engineer was instructed again to 
report on the subject, and to invite the four contractors to send 
in amended tenders, on the understanding that the earth for 
embankments should be obtained either from the field adjoinin, 
the No, 2 reservoir, or from the field adjoining the site of prop 

i id. this invitation, and the 


reservoir. Four con 
lowest tender—that of Messrs. Dawson com for the sum 
e work was 





of £5362—was accepted by the committee. 


advertised in our , as were certain roads, The tenders 
received were as follows :— 


Reservoir. 





£'ad, 
Drewitt and Pickering, Stoke-upon-Trent .. 6015 0 0 
Law and Son, Tettenhall .. .. .. .. ©. 5769 0 0 
Horsman and Co,, Wolverhampton... .. .. .. .. S737 10 0 
Dawgon and Bradner, Wolverhampton (accepted) .. 5362 0 06 
Engineer's estimate WF eh OR UY EO AAS 00 

Roads, 

Jones and Fitzmaurice, Birmingham .. 2564 18 1 
H. Hughes, Cannock .. 1D fie¥ Jae 


Currall and Lews, Birmingham 

R. Mason and Sons, Oldbury .. 

Jas. Owen, Wol Ou 
(accepted) 


4 

~ 

_ 
cooocrr 


Law and Son, Tet 
Engineer's estimate 








A New Warsr Surety ix THE Mrp.ianps.—Relative to the 
tests for a new water supply in the Midlands, to which attention 
was drawn in THE ENGINEER of last week (p. 162), it has to be 
stated that at the meeting of the Tamworth Rural Sani 
Authority on Saturday, it was resolved to proceed at once wi 
the poss) Ca ent of the proposed waterworks in accordance with 
the report of Mr. H. J. Marten, C.E., and the clerk was directed 
to apply to the Local Government Board for their approval of 
Mr. Marten’s scheme and for their sanction to the borrowing of 
£15,000 to enable the Sanitary Authority to carry out the work. 

Tue Lonpon Association or ForemMEN ENGINEERS AND 
DravGHTsMEN.—The ordinary monthly ting of bers and 
friends of this institution was held at the Cannon-street Hotel, 
on Saturday, the 7th inst., Mr. J. Newton, C.E., in the chair. 
Election of Mr. J. W. Butler (of the firm of Hodges and Butler, 
East Greenwich) as an honorary, and of Mr. John Thomas Cook 
(of Messrs. Samuda Brothers) as an ordinary member, con- 
stituted the first business of the sitting. Afterwards Mr. J. W. 





Butler ed to read a paper on ‘* Silicated Stone Pipes for 
i and other Purposes.” The materials of which the 
improved pipes are composed are Portland cement, in combina- 


tion with either ite chippings, clean gravel, ragstone, or 

other substances of like character. e ingredients are redu 

by machinery into fine particles, to which water is added in a 

mixi ine, and are then moulded into proper form. 

Induration of the pipes is hastened and intensified by placi 

them after removal from the moulds in baths of silicate o! 
a. 

Tue Use or Street For StructuraL Purposes.—The final report 
of the committee of the British Association on the use of steel 
for sti purposes states :—‘‘ Having given the subject our 
best consideration, we recommend that the employment of steel 
in engineering structures should be authorised by the Board of 
Trade under the following conditions, namely, (1) That the steel 
employed should be cast steel or steel made by some process of 
fusion, subsequently rolled or hammered, and that it should be of 
a quality possessing considerable toughness and ductility, and that 
a certificate to the effect that the steel is of this description and 
quality, should be forwarded to the Board of Trade by the engi- 
neer responsible for the structure. (2) That the greatest 
load which can be brought upon the bridge or structure, added to 
the weight of the superstructure, should not produce a greater 
strain in any part than 64 tons per square inch. In conclusion, 
we have to remark that in recommending a co-efficient of 64 tons 
per square inch for the employment of steel in railway structures 
generally, we are aware that cases may and probably will arise 
when it will be proposed to use steel of special make and still 

ter ity, and when a higher co-efficient might be permis- 
sible, but we think these cases must be left for consideration when 
they arise, and that a higher co-efficient may be then allowed in 
those instances where the reasons given appear to the Board of 
Trade to justify it.” This report has since been acted upon by 
the Board of e in the ted paper issued by them in refer- 
ence to: railway structures. ‘“‘It will be observed that a co- 
efficient of 8} tons per square inch is ~—— to steel, that of 
iron being 5 tons per square inch. his increase of the 
co-efficient will effect important economy in structures, especially 
in bridges of large spans, and will also tend generally to increase 
the employment of steel for railway and shipbuilding purposes. 
The labours of your committee having ended in such a satisfactory 
manner there is no necessity to re-appoint them.” The report 
is signed by Mr. E. H. Carbutt, Mayor of Leeds, as secretary. 

Pyevumatic Enernes ror Street Cars.—The substitution of 
com air motors for horse-power in street car traffic has for 
some time been under consideration by the nd Avenue-street 
Railway Company of this city, and it is now claimed that the 
prospects of a successful issue are most satisfactory. An experi- 
mental car was run over the Harlem portion of the road, August 
3rd, and behaved so well that the company propose to dispense 
entirely with horse-power on that part of their road as soon as a 
sufficient number of engines can be constructed. Ultimatel. 
they hope, it is said, to extend the improvement to the whole 
distance from Harlem River to Peck Slip. Externally the new 
self-propelling car resembles the ordinary street car, the com- 
p air reservoirs and other machinery being under the floor 
and out of sight. In the trial trips a speed of from sixteen to 
eighteen miles an hour was obtained. e movement of the car is 
controlled by a brace of levers on the front platform, and 
involves nothing, it is said, beyond the skill of an ordinary car 
driver. The ty of the two reservoirs is sufficient to drive 
the car from Harlem River to Peck Slip and return. A 
75-horse power steam engine at Harlem is used to charge the 
reservoirs, five minutes being sufficient to do the charging. The 
inventors of this method of propelling street cars are Messrs. 
Robert Hardie and J. James, of Glasgow, Scotland. Another 
compressed air motor for street cars, the invention of Mr. Henry 
Bushnell, of Newhaven, Conn., was successfully tested a few 
days since in that city. Mr. Bushnell’s air receivers are tubes, 
the t+ of which are 20ft. long and only 8in. in diameter— 
those of the Hardie and James car being 2ft. in diameter. There 
are four of these, two on each side of the car above the axles and 
next the wheels. Between them at the end of the car are four 
other tubes, each 6ft. long and 6in. in diameter, inside measure- 
ment. ‘The double-cylinder engine which drives the wheels does 
not differ materially from a steam engine, except in the smallness 
of the cylinders, which are only 2fin. in diameter. By an 
ingenious device the cylinders are kept warm by a small air com- 
pressor attached to the running gear of thecar. Great advantage 
is po eng b a Ngpesagnee paced long at reneged receivers, 
pressure , square inch giving in them a pressure o' 
only 50 tons on the head of each tube while the 2ft. receivers of 
the Second-avenue car, he say: would have to stand a pressure 
of 180 tons with the pressure of 800 lb. to the square inch claimed 
by the inventor. A gentleman who was present at a trial trip 
reports that the motion was easy, and at times about twice as 
rapid as that of a horse car. Thenew vehicle obeyed the engineer 
promptly in starting and stopping. The distance travelled in 
going and retu was a little over a mile. At the start the 
gauge registered 1800 1b. At the return the pressure indicated 
was 1500 lb. When the air was allowed to escape a 
turned cock the roar was frightful, and was as irritating to the 
ear as escaping steam. In running, however, very little noise is 
heard from the escape pipe, because the escaping air is made to 

through a mass of ordinary curled hair. is device Mr. 
Bushnell esteems one of the most important of his inventions. 
He has no doubt that it would prove equally efficacious in deaden- 
ing th of escaping steam. In tower A -4 distance of 
four miles the on aang was reduced from 1950lb. to 750 Ib. 
Whether either of these motors will stand the test of winter use, 
with snowy or frosty rails, remains to be seen.—Scientific 
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RAILWAY MATTERS. 


Tue Ottoman Porte has granted a concession of a line from 
Jaffa to Jerusalem. 


A DERAILMENT took nines a few days since near Cork, by which 
four persons were killed and several injured. 


APrTer an exhaustive trial of their merits, Mr. Webb has been 
compelled to abandon the use of steel fire-boxes on the London 
and North-Western Railway and revert to copper. Mr. Webb’s 
confidence in the merits of steel for this purpose, appears to have 
been misplaced. 

M. pe Freyorer, the French Minister of Public Works, has 
just issued a circular-etijoining upon the engineers concerned the 
desire of the French Government that the construction of the 
lines with which the State is charged should be pushed forward 
with the greatest activity. 

A LANDSLIP occurred on the Kingstown and Bray Railway, 
beyegee Dalkey and Killiney, between five and six o’clock on 
Monday evening, which blocked the line till after seven o’clock. 
The passengers for all stations beyond Dalkey had to leave the 
carriages at that station and walk along the line to Killiney 
station. 

Orthe thirty-nine railway companies doing business in Mich 
last year, representing a capital ccoouma of 262,540,000 only = 
paid any dividend. Nine paid only a portion of r interest, 
eight paid no interest, and several failed to earn their working 
expenses. Evidently the 3455 miles of railway in Michigan 
exist for the comfort and convenience of the people of the State 
rather than for the profit of their owners, 


ACCORDING to intelligence from Tiflis the Russian Legation at 
Teheran is most zealo y promoting the construction of a railway 
between Tiflis and the Persian capital. If required th 


4 ~ ta e under- 
taking will be carried out entirely with Russian capital. It is 
even said that a continuation of the line from Teheran to Herat 
is contemplated, and it is believed that General Abramoff, who 
has been sent on a mission to the Ameer of Afghanistan, is to 
endeavour to obtain the Ameer’s support for the scheme. 

A NARROW-GAUGE railroad has been proposed in Guatemala, 
and agents are now in San Francisco for the purpose of interesting 
capitalists in the scheme. It is understood that a section of th 
miles, to penetrate the coffee ion, will be first made, and, 
successful, the road will be extended to the capital of the State. 
Should the necessary capital be secu: in San Francisco, it is 
claimed that the trade of Guatemala will be attracted to that city. 
If the necessary aid cannot be secured there, an appeal will 
made to the capitalists of the East or of Europe. 


Tue report of Mr. Juland Danvers, the Government Director 
of the Indian Railway Companies, for the year 1877-8 has just 
appeared. In reference to the results of working during the year 
1877, Mr. Juland Danvers states that the 1 of new wa: 
opened during 1877, or since, was 7174 miles (225 miles of whic 
were opened in rl) age: on the narrow or metre 
gauge; that the total length of line opened is 75514 miles, of 
which 806} miles are double line, and that the length remaining 
to be finished is 2511} miles, the total length sanctioned being 
10,062 miles. 

Tue first street pet yO the Fourth-avenue line, New York, 
was opened in 1832, and the following year Mr. Stephenson took 
out his first patent for improvements in car building. No other 
roads were opened in New York until 1852, when the Second, 
Third, Sixth, and oe lines were inaugurated. In 
1856-7, Boston and Philadelphia adopted street and some 
years after the leading Canadian cities followed. 1869 the 
first street car line outside of America was 
Francis Train, at Birkenh: 
at Buenos Ayres, South America. 


Tue iron bridge on the Pitts! and Lake Erie Railroad over 
Shabane Run, in Crescent to ip, has been com The 
structure is 300ft. long, consists of twenty spans, is in nee, 
and was placed in — in four days by fourteen men. e 
same contracto! essrs. Coffrode and Saylor, are constructing 
the belies at Shoustown, which will also be of iron, 600ft. in 
length, of twenty-two spans, and 75ft. in height at the highest 
point. This bridge, it is expected, will be finished before the 
close of the month. A substantial stone and iron bridge has also 
been constructed at Stoop’s mee | and it is stated that the bridge 
over the Ohio at Philipsburg be completed by October ist. 
Thirty locomotives 600 cars are likewise bei 


col 
for the road, and are to be completed by the Ist of November. 
Masor-GEneraAL HvtcHinson, reporting to the Board of 


e on an accident which on the Caledonian Railwa; 
near Liff station, on the 24th of August, says :—‘‘ This is a secon 
instance within a period of four months of the fracture of the 
co! of passenger trains on the Caledonian Railway, a species 
of t said by some railway authorities, when arguing 
the non-necessity of automatic brakes, to ve of the rarest occur- 
rence. Nearly the whole of the 6°50 p.m. train from Dundee to 
Blairgowrie ran back about 27; miles, ha ly without encounter- 
ing anything on its bac! ourney. e ident was 
by the giving way of the — ings between the front van and first 
carriage, just as the train stopped at Liff, a station situated 
on a gradient of 1 in 67.” 

A serious landslip took place on Monday on the Leeds and 
Wetherby line, on the North-Eastern Railway. Shortly after a 
passenger train had passed Thorner station, a vast mass of earth 
and shingle, weighing pay four or five thousand tons, slipped 
from the dip side of the Scarcroft cutting, about a quarter of a 
mile in the direction of Wetherby. The line was completely 
covered for a distance of nearly 40 Trem, and to a depth of about 
30ft. A similar slip took place within a few yards of the spot 
last February, and since then a gang of forty navvies has been 
almost onerere Same in filling up the gap with burnt 
clay and shingle. ese men were at work when the accident 
happened ; but it is fortunate that none of them were at the time 
upon the portion of land that gave way. It is expected at least a 
week or eight days will be occupied in clearing the line. 

Great activity is — shown in the A 
Hungarian Empire in the prosecution of all kinds of public wor! 
and especially of those in any way relating to the extension o 
the railway system of the country. Amongst others, there is a 
talk of the construction of an iron bridge over the Drave at — 
to replace on ferry, at a cost of 800,000 fis., which id 
be carried ow agg he the Government and partly the 
Alfoeld and Fiume way Comper which is domiciled at 
wip a menue in by iron bridges all the 
wooden bridges on the line worked by the Alfoeld and Fiume 
Railway Company, the Kaschau and Ode: ce 
Company, &c., and the construction of the aye es of rail- 
way on the military borders of Croatia and Slavonia is to be 
offered for public auction—in fact, according to Herapath, one 
line has already been adjudged. 

THE Birmingham Post says :—‘‘The Midland Railway Com- 
pany, always in the van of railway reforms and facilities, are 
about to establish another ‘convenience,’ for which hungry 
travellers will be be grateful. September, we learn, the 
company will undertake to provide dinners for all who Wed wish 
to eat. With the railway ticket will be issued a ‘bill of fare,’ 
from which the “a ma: — ———_ of peng he hia | 
to partake, and, after marki t, signing name an 
number, as well as indicating the station where he desires to dine, 
he will return it to the clerk, and go on his journey without any 
further care as to,‘ what he shall eat.’ On arri at the place 
indicated, he will find all the dishes he ord awai 
arrival, and the bill will by no means be extortionate. It is 
stated that other companies are about to follow the excellent 


”» 
. 


example which the Midland has set them in this particular. 


The same year a road was | bro 





NOTES AND MEMORANDA. 


Tur import of needles into France is stated to be largely on the 
increase. The total value for the five years only averaged 
1,500,000f., but last year it exceeded 2,500,000f. ‘The exports 
of French cutlery now average 2,700,000f. in value, whilst the 
imports do not reach 490,000f. 

A NOTABLE improvement in watches is reported from Chaux de 
Fonds, Switzerland. By a process the figures on the dial 
are rendered luminous, so if exposed once during the day to 
the sunlight they remain phosphorescent and visible throughout 
the night. According to Nature, preparations are being made 
for the production of these watches on a large scale. 


males that beilding the highest in" Americe, i being 2574 
e ica, it 

from the floor of the basement storey to the crest of the statue. 
There are only four domes in Europe which tower higher toward 
the sky—St. Peter’s at Rome, which is 458ft. to the cross out- 
side ; St. Paul’s at London, 404ft.; the cathedral of St. Isaac at 
St. Petersburgh, 363ft.; and the Hotel des Invalides of Paris, in 
which is the tomb of the great Napoleon, 323ft. 

Tue scientific faculties of Ziirich are to be increased by the 
erection of a ificent new chemical laboratory for Professor 
Victor Meyor. For this the cantonal Government has 
granted an ample site and the sum of 600,000f., which amount 
will be increased by appropriations from the city. Professor 
Meyer, although but thirty BP ome of age, is one of the most 
Pegged and well-known professors of chemistry of the present 

y, and his present laboratory is thronged with students of 


various nationalities. 


Evipence of seismic activity has been recently more common 
in Europe than for some time. On the 26th August shocks of 
uake were felt in many parts of Germany. At Cologne, 

some four minutes after 9 a.m. a severe shock, such as had not 
been before experienced in that quarter within living memory, 
Eee noes that town and neighbourhood. For from ten to 
‘teen seconds all the buildings in the city shook to an alarming 
degree, the bells being set ringing at the sametime. The citizens 
in consternation rushed in crowds into the streets, inquiring the 
cause of the strange phenomena. Five or six minutes later a 
second, but much feebler shock was felt, lasting only a few 
seconds. A third visitation followed at 11.10, not so violent as 
the first, but again rousing public apprehension. At Brauweiler, 
Horrem, &c., a shock was felt about 9.30, making altogether four 
distinct tremours, At Gressenich, near Stol » @ violent 
trembling of the earth was felt, shaking all the houses of that 


em moving the iture, causing the inhabitants to run 
rom their dwelli Shocks more or less severe are also reported 
from Eschweiler, in. HE Lenney, Montjoie, Jiingersdorf 
Diisseldorf, Linu, Elberfeld, &c. ; and the greater part of Holland 


felt the influence of the disturbance, 


In a letter from Hot Sulphur Springs, a correspondent of the 
Denver News gives some interesti — concerning the 
agates which are found in the Middle Park, They occur in large 
patches, scattered over the surface in chips and large fragments, 
and i in massive | Only a very small per- 
centage of them, however, contain the curious and delicate 
crystaHisation of iron known as moss. The great agate field is 
south of the Grand and west of Williams Rivers on a high sage 
plain. It is six or eight miles in length, and nearly as great in 
width, though agates are not found over this area. It has 
been culled and picked over by hundreds of people. There is 
an patch—or several of them, small in extent—on the 
divide between Troublesome River and Coral Creek, north of 
the Grand. In all these localities the ‘“‘moss” is black or dark 

usual colour. Near Grand River, on the north side, 
and about three miles west of the hot sulphur springs, is a small 
area where red moss agates are found—that is, the ‘ moss” is 
red, or reddish-brown, instead of black. Red moss agates are 
rare and curious. No search has ever been made in any of these 
places beneath the natural surface of the ground. e agates 
ered have been picked up on the surface, generally in broken 
ragments, that showed the moss naturally. 

THE Lumberman’s Gazette gives the following short history of 

eum :—The uction of petroleum as an article of trade 
from the of August, 1859, when Colonel Drake, in a 

well 69}ft. deep, “‘ struck oil,” and coined a phrase that will last 
English language. From that beginning it has 

increased to an annual production of 14,500,000 barrels of crude 
oil. The first export was in 1861, of 27,000 barrels, valued at 
1,000,000 dols., and the ex: of petroleum in the year 1877 was, 
in round numbers, 62,000,000 dols. The annual product of petro- 
leum to-day. e and refined—is greater in value than the 
entire production of iron, and is more than double that of the 
anthracite coal of the State of Pennsylvania, and exceeds the gold 
and silver product of the whole country. As an article of export 
it is fourth, and contests closely for the third rank. Our ing 
<— are relatively as follows: Cotton annually from 
170,000,000 dols. to 227,000,000 dols.; flour from 69,000,000 dols. 
to 130,000,000 dols.; pork and its ucts (bacon, ham and lard) 
from 57,000,000 dols. to 82,000,000 dols.; and petroleum from 
48,000,000 dols. to 62,000,000 dols. The total export of petroleum 
from 1861 to and including 1877 (16 years) been 
442,698,968 dols., custom-house valuation. From the best sources 
of information there are at this time 10,000 oil wells, producing 
and drilling, which, at a cost of 5000 dols. per well, would make 
an investment of 50,000,000 dols. in this branch of the business. 
Tankage now existing of a capacity of 6,000,000 barrels cost 
2,000,000 dols., and 7,000,000dols. has been invested in about 
2000 miles of pipe lines connected with the wells. The 
entire investment for the existing oil production, including 
purchase money of territory, is something over 100,000,000 dols., 
which amount cannot be lessened much, if any, for as wells cease 
to produce new ones have been constantly drilled to take their 

TELEPHONIC wonders are not yet atan end. Mr. F. G. Lloyd 
gives in Nature the following account of a very curious experi- 
ment :—‘‘ Two ordinary electro-magnets—unscrewed from a couple 
of large electric bells—were fastened, by means of two little 
wooden saddles and a screw each, to a small piece of deal board 
about Hi . Square and fin. thick, in such a way that the poles 
were all but touching. eir wires were then joined so that poles 
of —_ denominations faced each other, i.e., north opposite 
south and vice versd. This placed on an empty cigar-box and 
four Leclanché cells in circuit, gave out the tune of a musical 
box clearly and loudly inthe room. When both poles were made 
to touch, the sound ceased ; but with a thin piece of paper or 
stout tin-foil between them, without any intervening air space, 
the sound was heard. On —s separating the magnets, the 
sounds grew fainter and fainter, till they became inaudible. By 
putting the base- close to the ear, whistling and singing to 
the microphone were very —_— loudly heard, also.the voice 
of the person b ag and could ised ; but words were 
hardly sufficiently defined to distinguish all that was said, though 
now and then parts were intelligible. One of the electro-magnets 
was afterwards replaced by a small permanent steel horse-shoe 
magnet fastened to the board in a manner, the result was 
the same, but slightly louder, probably from there being less 
resistance. By varying the strength of battery, size, or mode of 
mounting magnets, or adjustment of the gt I have no 
doubt that ect definition can be obtained. e loudness and 
volume of the sound are ample ; but before a experi- 
ments, for which I have at ae little time, I hasten to com- 
municate the fact that the electro-magnet, without any diaphragm 
whatever, can be made a d of ds transmitted by a 
Hughes’ microphone, and thus a complete and ical oe 
aor produced without the possibility of infringing anybody’s 

mn 








MISCELLANEA. 


AN announcement has been made that it is proposed to hold an 
international industrial exhibition in G w in 1880, the matter 
being in the hands of a number of influential citizens headed by 
the Lord Provost. 

Tue cotton-spinners of Northern France have held a meeting 
at Lille and resolved not to work by gaslight, in order to lessen 
the accumulation of stock. In the coal, iron, jute, and l’nen 
industries there is a diminution of production. 


A progect is on foot for eenaing the Genesee ge 
railroad, to be opera’ by the Erie Road. It 
will be a continuation of the line already built south from 
Rochester, and with the design of making a Pittsburg con- 
nection. 

Ar the instance of M. de Freycinet a supreme commission on 
the treatment and utilisation of French rivers is to be appointed, 
composed in equal thirds of legislators, officials, and manufac- 


turers or os gaia It will consider irrigation, motive 
power, inundation, water supply, sewage, and similar questions. 


Forty-FIvE millions of pairs of sewed shoes and 55,000,000 of 
pairs of pegged shoes were made and sold by the manufacturers 
of the United States in 1877, and 85 per cent. of the work done 
on these shoes was done by machinery. The —— are cut out 
by hand, simply because of the variableness of the quality of the 
leather in the same skin. e soles are cut out by machinery, 
and the binding, pasting, closing, crimping, stitching, heeling, 
and polishing are all done by machinery, without the aid of 
human hands. 

Tue long talked of ship canal to connect Chesapeake Bay with 
Delaware Bay, and shorten the water route from Baltimore to 
New York and Europe some 225 miles, seems likely now to 
become a reality. The estimated cost of the canal—seventeen 
miles long, 100ft. wide, and 25ft. deep—is £800,000, and the pro- 
moters claim that the present commerce of Baltimore would give 
to the canal an income of £160,000 from the authorised rate of 
toll, 20 cents a ton. The cane! is to follow the valley of the 
Sassafras, and be without locks. By means of it vessels will be 
enabled to make three voyages between New York and Baltimore 
in the time now required for two, and the route will be much 

er. 


A VERY unusual accident has occurred on board the Cupid, one 
of the London Steamboat Company steamers. On Tuesday after- 
noon, a young man was about to pass the gangway by the engine- 
room, when his foot caught some projection, causing him to 
stumble and fall upon the brass rods or bars which are placed 
across the engine hatchway for the protection of passengers. The 
rods gave way, and the young man was thrown amongst the 
machinery, where his body was frightfully mutilated before the 
engines could be stopped. The Cupid went alongside the Wool- 
wich dockyard jetty and landed the body there. 


THERE is much discussion in the French papers of a plan of 
canal extension which is being warmly promoted by the depart- 
ments of the Pasde Calais, Somme, Oise, and Nord, for a canal 
line, nowhere to be of less than 3°20 metres draught, from 
Creil-sur-Oise to Beauvais, Amiens, and Albert, whence would 
start two branches, the one going from near Mireumont to Lille 
and Dunkirk, vid@ Arras and Lens, to a junction with the Deule 
near Courrieres ; the other vid Croisille to Valenciennes, to con- 
nect with the Sensee at Arleux. This extensive canal line would. 
says Hera be of the greatest importance to the North of 
France. It would be the most considerable of all the navigable 
French waterways, and would have the effect of ory one- 
half the present transport charges from Dunkirk, Lille, Béthune, 
Lens, &c., to Amiens, Paris, and beyond. 


THE San poien Ctenet Herald of the 8th of August 
says :—‘‘ Last week we noted an important agreement respectin; 
the lessened production of borax, and for the ;benefit of all 
we republish it to-day. On the 3lst ult. the establishments. of 
Smith Bros., of Nevada, and the San Bernardino Borax Mining 
Company, of California—late Riddell and Co.—suspended manu- 
facture of borax under a mutual contract to reduce their product 
to 120 tons for the ensuing _ at each works. This important 
change will reduce the supply from these sources to the extent of 
5,000,000 Ib. for the next year. The stock of the San Bernardino 
Company has been wi wn from the market, except to meet 
the requirements of the local trade. The article should now 
advance. We quote concentrated at 54c.; refined, 8c. to 
for lots of ten tons, according to package. The St. Paul, for 
Liverpool, carried 52,665 lb.” 


TuE great 26in. bore which was commenced by the Liverpool 
water committee at Bootle some time ago with the view of testing 
the theory that a plentiful su ly of water could thus be obtained, 
has now been driven to a depth of 1004ft., or 4ft. beyond the 
depth stipulated for with the contractors. e ex ’ water: 
bearing strata, however, have not been reached, and the question 
has arisen whether the boring should be continued, not only in 
the hope of finding water, but in view of the highly important 
geological facts which will be disclosed—facts of interest to the 
whole. country. e water committee, in a report issued on 
Saturday, recommend that the boring should abandoned, 
at least for the present, but if the council wish it continued, they 
recommend that the tender of the Diamond Boring apes to 
sink a Gin. hole 500ft. deeper for the sum of £1750 should be 


accepted. The Town Council will discuss this report at their 
next meeting. 


Tue Philadelphia Evening Bulletin gives a detailed account of 
the Philadelphia and Reading Railro: oe fleet of steam 
colliers, and how their operations are carried on. The fleet now 
comprises fourteen iron steamers, from 500 to 1650 tons carrying 
capacity—only four falling below 1025 tons—specially constru 
for as .. During 1877 they made 526 voyages, running 
483,236 miles, and carrying 602,496 tons of coal. From the first, 
1869, the fleet has run over 2,000,000 miles, delivering 2,099,036 
tons of coal. Some of these colliers have at times made trips to 
almost every port along the coast from Portland to Aspinwall, 
but the greater portion of the trade is with ports between New 
York and Portland. The average speed of the steamers is about 
ten miles per hour. The Pottsville made a voyage to Havre last 
pry take the exhibits of the Philadelphia and Reading Rail- 
road Company for the Paris Exhibition. She made the run in 
_— days, and her engines were never slowed or stopped during 

e trip. 

WHEN the Appleton building in Bond-street, New York, was 
burned last year, the watches, jewellery, and silverware destroyed 
amounted to about a million dollars. The ruins were carefully 
worked over by the insurance companies, and all the larger 
masses of metal were taken out. Then the owners of the 
property subjected what was left to a thorough washing and 
secured a handsome sum for their labour. For months after a 
number of juvenile miners worked at the rubbish, and one enter- 
prising little fellow, it is said, secured enough to set himself up 
in business with a stand and newspaper-route. Last spring the 
attention of two Western miners was attracted to the “‘ mine,” 
and after testing a bag of the dirt made a liberal bid for the 
privilege of bye over the refuse scientifically. The offer was 
accepted, and for the next two or three months their operations 
afforded much entertainment, if not instruction, to crowds of 
curious spectators. A real working gold mine in the heart of a 
great city was something of a novelty. The miners, Messrs. Pier 
and Roberts, have finished their work at last, and, according to 
the Scientific American, declare that the “find” was one of the 
richest they ever worked; that they secured over 60,000 dols. 
worth of precious metal, clearing some 20,000 dols. above expenses 
and the cost of their privilege. The average yield was over 


1000 dols. a day, one day’s work bringing 1700 dols. 


» 












i oo Lv NVId 





WINE TL 
"WIC TJWNYZINT'SHI 


VIR NZid 40 NVId 47VH 








al Yen Kt , 


Sepr. 138, 187%. 














\e---——--2.6-—-—---- 




















g’v 4¥ stivizqd TVYNOIL938 
































: —_—_——— 


H j ~ : : j : pes Fe Se Soe ee | Oe 


(cS 7 
1 








ev lv NnYvId 
















































abate Aa Aecealiebe | NOILOIS IWNIONLIONOT NOLLVAIT3 GNA 41VH | NOILOIS ISUINSNVYL J7VH 





avaH Uaid jad 





sadouv git JO NVIA 


| 
; “ AY. 2 e--soree-—-9 
| 





THE ENGINEER 
‘> 
2 
2 


























/ . le—— 0/2 --—-9} a 4 { 
y \ 4 a a a ; u ' aq re) ° se e g 4 4 
r - bg POSE “CRE 4 ERE, BEE ee 
ae = 2 (| | | } | 
—— 
N¥Id ZISIAWOD LW | OAAQWIH ONIMDIG HLIM NY Td Lev 
43347 19S 
= me ee eS ee ee Bie 10 WLONSI WLOL— ——————— — — ee on ee ee Oe a ee a a ee me mie mo = 2. Wp = aw ah open anie Sng a \ 
NOLLVAZTIZ FJais [| 
4 ra ’ #. 4 ™ ° as 
tf $3 ft ft f | t eee Rees SERS OS FS id fb Be ; P 2 
e 5 be ‘ rs ~ Ee iin = - ir HY hp2| 





i: 
i 
ls 
13 
jh 
| 
it 
i 
MI 
tia 
iil 
it 
HW 
it 
hy 
it! 
i 
! 
{ 
il 
= 
ny 4 
it 
Vy 
| 
| 
i 
i 
| 
ih 
» 
ES | 









































(881 2nd 908 uoydiwsep 10g ) 
WOLLSNINISAOM “UHANIONG “H'O''A “TTLOUV SVNOHL ‘UW 


MTOATAS HNONOWVOAACTV ‘EAId TAVNAWNOUd 


182 














Sept. 13, 1878. 


THE ENGINEER 183 








PROMENADE PIER, ALDBOROUGH, SUFFOLK. 
MR, THOMAS CARGILL, M.LC.E., ENGINEER, WESTMINSTER 
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THE provisional order for the pier of which we give drawin 
above and on the opposite page, was obtained in 1876, and the 
works were commenced during the same year. The pierconsists 
of seventeen spans of 33ft. each, and is comparatively 
speaking a short pier. This is due partly to the character of 
the foreshore, and partly to the small range of the tide, 
which is not more than about 8ft. on the average, and 
offers a great contrast to the of the tide on 
the same coast a hundred miles more to the north at Withern- 
sea, We illustrated and described a pier erected at that sea- 
side locality in our impression of the 25th January last. The 
Aldborough pier, as shown in the general elevation, is carried 
upon cast iron piles and columns. At the head and at the 
centre of the pier the 33ft. spans are sub-divided into half spans 
of 16ft. 6in., and the centre span is widened out as shown in 
the general plan, The head is also widened out into an area 
of 100ft. by 66ft., and forms a wide and spacious platform. 
The abutment is built of brickwork with stone cells, copings, 
and string courses, and founded upon a bed of concrete 2ft. in 
depth. It is built plumb on the face and stepped at the back, 
as shown on the drawings. All the brickwork is set in 
mortar composed of sharp, clean sand, and the best blue lias 
lime, in the proportion of two parts of sand to one of lime, 
thoroughly well mixed and incorporated. 

The abutment is backed with concrete lft. in thickness, 
and carried up behind the brickwork. Bed stones lft. 6in. in 
depth are placed under the bearings of the girders, and holes 
for bolts, lin, in diameter made in them, as shown on the 
dlrawi The walls of the approaches will be built of 


brickwork founded on concrete in the same manner as the 
abutment, and coped with stones 1ft. in breadth and Qin. in 
depth, and of a aap ee not less than 5ft, When completed 


the approaches will 


12ft, in width inside parapets, with » 
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radient not exceeding 1 in 12. The approach to the pier | Of these girders, those lettered A, B, C, D; E, F, G, and H, 
aroha the side ramps will be by steps. The piles and | are side or face girders, and the remainder underneath or 
columns are in one length respectively, llin. in external | inside girders. Each girder of the Class A, of which there are 
diameter, and of a uniform thickness of jin., and of the form | two in number, is 37ft. in length and 2ft. 6in. in depth, and 
and dimensions shown on the drawings. The piles are | consists of an upper and lower flange and a connecting web of 
pitched with a rake or batter of 1 in 12, and are screwed into | wrought iron plate. flange consists of a pair of con- 
a solid stratum toa depth of not less than 6ft., as shown on | tinuous angle-irons, 3}in. by 34in. by Zin. thick, and a con- 
the drawings. At the lower end of the piles, a screw-blade tinuous wrought iron plate Yin. by jin. in thickness, The 
2ft. 6in. in diameter, and having a pitch v 44in., is cast on, | angle-irons and plate are rivetted together with rivets having 
and the bottom of the pile is toothed and left open. The | a diameter of jin., and an alternate pitch of 6in. The angle- 
internal diameter of the pile at the bottom is slightly con- | irons and plate are in one length. The web consists of 
tracted, as shown on the drawings. At the upperend of the | wrought iron plates y4in. in thickness, and is rivetted 

iles an octagonal socket is cast on, not less than lft. in | between the angle-irons of the flanges with rivets jin. in 

epth, to receive the ends of the columns, and the joint is | diameter, and having a pitch of Gin. The joints of the web 
made in the following manner :—The column is pitched to lates are covered with en of T-iron on the inside 5in. 
the proper rake, and four iron or wooden wedges driven | by 2in. by y4in., and with strips of plate 5in. by yin. 
in at the joint, which is then thoroughly well caulked | thick on the outside or face of the girders. Both the plates 
with the best iron cement throughout its whole depth. | and wrappers are rivetted together with rivets jin. in diameter. 
The columns, which are 20ft. apart at top from centre to At each end of the pene a pair of vertical angle-irons 34in. 
centre in the cross section of the pier, have strong lugs cast | by 3hin. by fin. thick is rivetted to the web and angle-irons 
upon them to receive the ends of the struts and ties, as shown | of the flanges. One end of the girders A rests on the abut- 
on the drawing, and the upper part of the columns is formed | ment, and the other on the columns. The end resting on the 
into a bed to receive the bottom flange of the girders, and an | abutment is bolted down into the solid brickwork or concrete 
ornamental capital is to be cast or tapped on. Slot holes to with two bolts, having a diameter of lin., and a length of 3ft. 
receive the holding-down bolts, having a diameter of lin., are |The end of the girders resting upon the columns is bolted to 
made in the heads of the columns. the cap or head of the columns with bolts lin. in diameter, 

In the cross section are shown the cast iron arms for the | and packed up as may be required, and a layer of felt, fin. in 
seats, the standards, the seats and ornamental backing, and | thickness, and well soaked in boiling tar, is placed under the 
the lamps and brackets for carrying them. The girders are | bearings of all the girders, The remaining girders are con- 
divided into eleven classes, and are all of the soled or plate | structed all in a similar manner, with the exception that the 
type of construction. They are distinguished oR ly on | length varies, and the thickness of the metal in the flanges is 
the drawings by the letters A, B, C, D, E, F, G, H, K, L, and | in some of them decreased. The horizontal plate in the flanges 


M, and are’ pf the form and dimensions shown on the drawings, | is omitted in the shorter or half-span girders, 
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The bracing between the columns is shown in the cross 
section, and consists of horizontal struts and diagonal ties. 
The struts are round wrought iron tubes, having an external 
diameter of 4in. The tie rods are jin. diameter, and are 
screwed up tightly - union screws. The ends of both struts 
and ties pass through lugs cast in the columns, and are fitted 
to them with bolts lin. diameter. At the intersection of the 
tie rods they are held together by a clip formed of a 
couple of a bolts jin. diameter, as shown in the 
cross section. h pair of opposite girders is braced together 
by a pair of horizontal diagonal angle-irons, 3in. by 3in. by 
din. thick. The angle-irons are rivetted to the angle-irons 
a of the lower flange of the girders across the whole 
breadth of the flange with rivets jin. diameter, and are bolted 
together where they cross one another by a bolt having a dia- 
meter of jin. The joists are in one length, and 12in. 
by 4in. wide, and ure bolted to small wrought iron plates, 
rivetted to the lower flange of the girders, by bolts jin. dia- 
meter. 

The deck boards are of the scantling of Jin. by 2}in., and in 


as long | as procurable, and are secured to the joists 
by two 6in. spikes through each board to every joist. . 4 
The general plan and elevation shows the manner in which 


the piles and columns in the head and centre of the pier are 
braced together in every direction by struts and ties, similar in 
shape and dimensions te those used in the rest of the structure. 
The pier was designed by Mr. Thomas Cargill, M. Inst. C.E., 
of Westminster, and the works are still in progress, Mr. G. 
W. Hutchinson being the contractor to the company. It is 
intended to place a handsome pavilion on the head of the pier, 
which, when completed, will very materially add to the 
attractions for visitors’ to this fashionable little Suffolk 
watering place. 


REDMOND'S TELEPHONE. TRANSMITTER. 

In this instrument the object of the inventor has been to 
amplify the sound wave by mechanical means, in order to 
duce a greater fluctuation in the electrical current. This is 
accomplished by a lever, or series of levers, 1 to magnify 
the vibrations of the diaphragm, just as the small bones of the 
ear acting in an opposite direction diminished those of the 
tympanum. Indeed, it was the study of the latter which 
suggested earbon telephone con- 








the idea, and in a form “of 


























structed by Mr. Redmond the lever has its fulcrum so placed 
as to diminish the swing of the diaphragm. By this means 
the complete interruption of the current at any time is 
avoided, and additional force obtained for varying the contact 
and compressing the carbon. 

In the earlier forms of the first-mentioned one the 
current was always sent in the same direction, but in the one 
figured herewith it is alternately positive and negative, 
according to the phase of the =. thus producing with 
a battery the same effect which Mr. Bell obtains from a iy oar 
in his beautiful ‘instrament. The instrument will be best 
understood by comparing it to the beam of a scales, to the 
pointer of which a rod passes from the diaphragm, and to the 
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extremity of each arm a substance of high resistance is 
attached. Each arm of the beam is insulated from the other, 
and in connection with a distinct fulcrum on each side, the 
whole being so arranged that each arm introduces a variable 
resistance into a distinct circuit. These circuits are wound in 
opposite directions as the primary of an induction, just as the 
magnets are wound in duplex telegraphy ; and, of course, as 
either is altered induce opposite currents in the secondary, 
which are sent to line in the usual way. The instrument is 
the invention of Dennis D. mee of Sandford, Dublin, 
who, following Mr. Hughes’s example, presents it to the 
public. 








Arctic ExpLoratTion.—We learn from Washington that 
Captain Tyson is expected in America with the Florence, 
in which last year he made a preliminary trip, with the 
view of establishing a Polar colony at Lady TFranklin’s 
Sound. The scheme, which has been TE cme J by Captain 
Howgate, of the Signal Service, has not been given up, 
but postponed for one year, Congress having terminated its 
session without any resolution having been taken on the necessary 
grant of credit. It will be again when the Congress 
meets in 1879, and the report drawn up this year by the special 
commission will receive an additional force from the observations 
taken by Captain Tyson and his able scientific staff.—ature. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves om = opinions of our 


CLEMINSON’S RADIATING AXLES. 

Str,—As some transpositions which have crept into the de- 
ption of the diagram given with my letter, which ap in 
your issue of last week, are culated to leave an incorrect 
impression, I will be greatly obliged if you will kindly repeat my 
description and diagram, which is as follows :—A B is a curve, 
B C is straight. Now we have a vehicle approaching B from C 
—not C from B as rendered—up to the pat where the ae 
ceases and the curve begins; the axles (1, 52 ore pester as 
shown, but the instant the leading axle wheels (1) an » accord- 
ing to my ue the curve, and when they have 
central pair (2) is far from ha 

reached B, the commencementof the curve, they have, as “‘ Vienna 
conceives, moved |, y from f to g—not from g to f, as ren- 
dered. Hence it is manifest that the radiation asserts itself 

through the leading wheels, the moment the latter pass B, &c. 


- Jas, CLEMINSON, 
5, Westminster-chambers, Victoria-street, 
Westminster, S.W., Sept. 3rd. 





LEGISLATION ON PATENTS. 
Srr,—The story of recent attem 
and amusing. It was naturally 
Lord Chancellor of an administration commanding a large 
parliamentary — - took up the question of nts, and 
introduced into Parliament a ante drawn bill, accom- 
ee by a lucid statement of the proposed changes in the law, 
egislation was imminent. This expectation has, however, proved 
to be quite mistaken. Not only was that bill, with all ‘the pomp 
and circumstance” of its original introduction, destined to be 
included in the category of abortive efforts, but a second bill— 
r the same i da third—the Attorney General'’s— 
and a fourth—Mr. Anderson’s—have all shared the same hard 


ought, that when the eminent 


incubus—* the rn Question ”—was in any great d the 
eause of this very great ‘slaughter of the innocents.” I think 


at least two inferences can be fairly drawn from this “* strange 


difficulties in practice or it would 

ia the} probabiy bility of the subject cropping 
sul cro} 

a favourable time for inviting 


in an efficient adminis- 
the subject on principle, as 


yen a to consider 5 remedy 
acknowledged e existing system of practice 
be in the mode of granting patents, or in mode 
when granted. As a purely abstract 
E44 a a —— yee 
gran patent t to te 
grants on application for them, and try 
No one would hesitate to accept 
proposition, but the moment you attempt to 
with the garment of icability, then you out 
ulty of your mye and that in proportion to the 
your knowledge fo upon experience. If this be 
contend it is, then the question as to which is the 
le mode of proceeding must be open for discussion. 

The real issue which I desire to submit to the attention of your 
readers is as to whether a change should be made in the law of 
such a nature as to subject all applications for patents to 

i examination as to novelty and othe or whether 
an attempt should be made to improve the working of the 

i law as to granting patents, and to simplify the mode of 
trying patent cases in such a manner as to furnish a much more 
direct, and i less a oe v forthe s. 
Probably at the time when the Lord Chancellor's bill first 
mee | I should have found difficulty in getting a hearing for 
my views, but since then it appears to me that a considerable 
reaction in favourof the existing law has occurred. 

Wituiam Spence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, September 9th. 
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STEERING GEAR, 

St1r,—Regarding the letter on the above which app 
in your last issue, I can entirely corroborate the statement of 
Messrs Brotherhood and Co. as to the utility and efficiency of 
the disc valve as applied to steam steering gear; but as the 
previously referred to, concerning the gear made by 
essrs. Hodgson and stead, was quite an unprofessional report, 
it is rather to form a conclusive opinion upon it. 
However, I am assured that my combination of the disc, as used 
by Messrs. Hodgson and Stead, is, with or without the worm and 
wheel, he | meake to any hitherto in use—of which Messrs, 
Brotherh Co., or others, may judge for themselves, be Pa 

ic! 


ion of the machinery in question, an opportunity for w 
ill bo gindiy aoventied chaald thay wick to 


0 80, 
8, Stanly-street, Liverpool, Joun HARRISON. 
September 9th. 
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ENGINEERS COMMISSION. 

Srr,—You have performed a public service in drawing atten- 
tion to the case of the Queensland dredger, Groper, and for the 
credit of the profession it is to be hoped that the Institution of 
Civil Engineers will take up the matter. At the same time there 
is another point in connection with the affair to which I wish to 
direct notice—by what right does Mr. Deas undertake private 
work at all ? ely xan hy he salary from a public 
body, and the whole of his time should be at the service of his 
——. The injustice to engineers not so favourably situated 
is evi He has an office and assistants provided by the 

ving his salary to fall back again, can take 
vate work at a lower rate than other engineers can afford to 
; whether he does so or not, ig aglig das aay le. 

I have mentioned Mr. Deas’s name as ill ve of my case, 
because this Groper business has brought his name before the 
public ; but he is not the only engineer who 


ip necomaiban of af nog ee de dd 
permission of the board, iame is removed from the engi- 
neer’s shoulders, but remains with the board. . 


September 9th. An OUTSIDER. 





Srm,—With reference to the subject of your article last week 
on engineers’ commissions, I notice in the correspondence which 
was read at the Queensland islative Assembly, and which has 
been published in the Glasgow Daily Mail, that Mr. Deas writes :— 
‘* As a matter of course, and as is the practice with Clyde builders, 
a 2h per cent. commission on the dredger Groper,” and that 

essrs. Wingate write :—‘‘ With regard to the commission we 
paid Mr. Deas, it was included in our tender, not at his sngges- 
tion, but as a matter of common occurrence, and we have no 
doubt all the tenders included it, some of them we understand 
even allowed for a larger commission.” 

It may be said, Qui s’excuse s’accuse, and under ordinary circum- 


stances { should not have troubled you with my views on this 
matter, but the assertions are too sweeping, and come from men 
toohigh in their respective callings, to allow one who hse been 
seater Oe yde, and Olyde shipbuilders, to allow them 


so happens that I wes angistant engineer on the Clyde 


at legislation is both curious | th 





Meontestion from 1846 to 1855, and acted as chief during six 
mon of that time,.in the interval between Mr. Bremner's 
death and Mr. Ure’s appointment; whilst so employed I 
designed a dredger for the Ayr Harbour Trustees, and superin- 
tended its construction; the coutractors were Messrs. Hobert 
Napier and James Aitken and ©o., but neither in that case nor 
in any other during the time I refer to was commission sfrom the 
contractor to the engineer ever dreamt of, much less paid; and at 
that time I am certain the practice did not exist. 

I may mention incidentally that I have been engaged for the 
last fourteen years as agers of works on a large scale for the 
improvement of the harbour of Bombay, on which some three 
millions sterling have been expended under my direct control 
and if there be any place in the world where ‘“ dustoorie is look 
on as being legitimate it is India; but during the whole of my 
career there it has never been hinted to me in the most remote 
degree by either European or native contractors, I don’t 


c say it 
ving is never done in India, all I say is that it was never offered. to 


me; there, as elsewhere, there are, I daresay, men who will 
stoop to this dishonourable mode of supplementing their legiti- 
mate incomes; but it soon becomes known who is and who is not 
open to suchimmoral practices, and contractors—some contractors 
at least—guide themselves accordingly. No contractor will do it 
willingly. He must be a great fool who will believe that a con- 
tractor will handicap his tender if he can help it, he will only do 
so to make things smooth or get work passed which he cannot do 
otherwise, 

In connection with my Bombay work, I had occasion about 

ree years ago to send out dredging plant, and at that time 
called at the factories of John Elder and Co., W. Simons and 
Co,, and Wingate and Co., to see what progress had been made 
in dredging machinery since I had left the Clyde. The last- 
named firm was the only one which asked what commission I 
expected, and said—‘‘I need not be in a rage at the question, as 
they had suffered from having to pay it without having made 
the necessary allowance, and consequently they made a point of 
now —e the question before sending in their tenders,” At 
this time the Groper was on their stocks. The tenders of John 
Elder and Co., of Glasgow, and J. and G, Rennie, of London, 
were acce} for the hoppers and dredger respectively ; and I 
need y say that the idea of any commission passing between 
us was never entertained on either side. I confess I was surprised 
at Messrs. Wingate’s question, as I had had a good deal to do 
with the firm in years gone by, and I know that at that time the 
practice they now defend did not exist, 

There is no doubt a feeling in the air that engineers do accept 
such remuneration ; that feeling does harm, no doubt, to honest 
men. On the other hand they are safe and do not lose their self- 
respect, while those who are guilty of accepting tenders run a 
tremendous risk if found out; to the engineer it is simply ruin, 
to the contractor scarcely less, as he may safely reckon on his 
name being struck out of the Government and companies’ lists. 

THOMAS ORMISTON, 
Consulting Engineer, Bombay Port Trust, 
12, Delahay-street, Westminster, 
September 9th. 





TENDERS, 

Str,—The system of tendering for contracts is rapidly assuming 
a form that threatens to become a matter for serious consideration 
with ime whose (gy pan py med = work obtained 
through competition, In the good old times when engineers pre- 
their own plans, the best was Pasally accepted, and the 
isappointed competitors were paid their expenses. Then it 
became the custom for one person to get out the designs, and 
draw up a specification, copies of which were given to every 
applicant, but inasmuch as many who received them never sent 
in an estimate, it became necessary to demand a deposit, which 
should be returned on receipt of a bond fide tender. Now, all 
this is reversed, and a contractor has to pay cash down for the 
great privilege of his own tracings, and taking out his 
own quantities, Even this, however, is made more annoying by 
the fact that in five cases out of six a lot of time is wasted by 
having to wait until some other person has copied the drawing. 
Surely it is sufficiently trying to afirm who send a draughtsman a 
long railway journey, and pay chis hotel expenses on the bare 
chance of success, without a certainty of losing one or two 
Nearer in addition, for every simple specification. Is it right 
the unsuccessful should pay, and in many instances 
more than pay, for the cost of plans or quantities? I am_sur- 
prised that some of our leading civil engineers have adopted this 
course, which is most unjust, and ind reduces honest competi- 
tion to the principle of a lottery. Papers professing to be 
quantities are sold to intending competitors at one or two guineas 
each, yet as only one can win the prize, all the rest get blanks, 
with the exception of the engineer, who quietly pockets along 
with his other emoluments the price of the tickets. ‘he cost from 
this source to our firm in a year’s time is something considerable, 
and as the system is easily open to abuse, I hope an ex ion of 
opinion will be made through your columns that will either show 

its advantages or check its further progress. SpERO MELIORA, 





SIX-COUPLED EXPRESS ENGINES. 

Srr,—In reply to Mr. Neale’s letter, the objects I expect to 

in by my six-coupled express engine, ara, the weight necessary 
‘or adhesion would be more equally distributed, and consequently 
a saving to the permanent way secured, also more tractive force 
can be used in a four-coupled engine, with less liability to 
slip. The six-coupled ine coul made to run 200 miles 
without stopping, with a tender large enough, and as to the 
gradients and time, it remains to be proved whether the six- 
coupled engines could not do the runs mentioned, also the crooked 
Waverley route, as my engine would have more tractive force 
than the four-coupled 6ft. 8in. engines, and about the same piston 


The necessity for six-coupled express engines produced the 
commimentanen dn THE pt referred to in my previous 
letter ; yy engines are largely employed on the Con- 
tinent 


a America. It is also psn weg Are engines 
ve taken ordinary passenger trains and have kept very good 
time. I would also refer Mr. Neale to Mr. Stroudley’s little six- 
coupled tank engines working on the South London line, which 
only have 71°15 Ib. tractive force; also the South-Western 
engines run between Ilfracombe and Barnstaple, which are 
six-coupled, between Manchester and Oldham I have seen 


six-coupled tank engines working the trains. 

I am not so much surprised at the feat of the powerful four- 
coupled engines, as they have more tractive force many 
oO engines, they must have a good amount of weight 
for adhesion, and the rails I ex: were in very good condition. 
If the amount of weight for esion for single engines was not 
limited to a certain extent by the weight to be carried by a single 
pair of wheels and wear and tear to the line, four and six-coupled 
engines would be altogether unnecessary. As it is, the Great 
Northern engines referred to by Mr. Neale have 16 tons on one 
pair of wheels, which must produce an amount of wear and tear 
more objectionable than the friction of two extra axles coupled 
to the driving axle. My engine is not limited to 110 Ib. tractive 


oree. E. L, Pearce. 
September 9th. 





MALLORY’S PROPELLER, 
Sm,—I notice in yourissue of the 23rd August last, an illustra- 


tion of a on for fitting steerin; pellers, &c., the invention of 
Colonel. W. H. Mallory. of the United States. Will you permit 
that, more than two years ago, I fitted 


me to state ascrew-rudder 
Se cl nbn es an A 














Serr. 18, 1878. 
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now beg to inclose a rough sketch—not to scale~of my plan, and 
trust you will allow the same to appear in an early number of 
your esteemed journal, 
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Referring to my sketch, you will observe the screw shaft placed 
at an angle, fitted, by bearings and thrust collars in the usual 
way, to the deep and narrow rim of an iron hoop, placed verti- 
cally in the stern of the boat. The engine is fitted to the upper 
part of the hoop, and is free to revolve on cen with the same, 
and take any position of circle by means of steering gear and 
wheel. The screw is worked by one cylinder, 4in. diameter and 
4in. stroke, 200 turns per minute; steam pressure, 60 1b. per 
square inch ; speed of boat, five miles per hour. 

I should remark that the boat steered in a remarkable manner, 
owing, no doubt, to the surface of the hoop in addition to the 
thrust of the screw, which acted on the oc pond of the compen- 
sating rudder. My boat when under half speed, and without 
stopping engine, could run ahead, go astern, and turn freely from 
»ort to starboard in boat’s length. The machinery is all pro 
lon wash of water by metal casing, against rough weather, not 
shown in drawing. JouN DE NorMANN, 
Telegraph Superintendent. 
Mediterranean Extension Telegraph Company, Limited, 

Corfu, September 5th. 





THE DESIGN AND USE OF BOILERS. 


Srr,—I had at first intended not to reply to your article on this 
subject, because, although my recent r was nominally the 
occasion of its appearance, it bears such unmistakeable evidence 
of animus as to render it equivalent toa personal attack. But I 
think I ou to point out some instances of the onesidedness or 
injustice of your remarks, in order that you may have an oppor- 
tunity of withdrawing or explaining what is apparently wilful 
misrepresentation, 

TI confine myself to this matter and leave to others, or to 
another occasion, the replying to such arguments as you use 
against the use of high-pressure steam and of forced combustion. 

I do not ‘* begin” my paper “‘ by asserting that far more atten- 
tion has been devoted to the production of good engines than of 
good boilers.” The simplest reply to your assertion is to ask you 
to produce the evidence of my words for it. I quote the evidence 
of general practice, and that of a statement of Mr. Bramwell, 
to show that the introduction of improved boilers has not kept 
pace with improvement in the engine, and advance in the pressures 


I do not generalise from Professor O. Reynolds's table or state- 
ment, but I use that table to illustrate the relative economy in 
the use of high-pressure as compared—in the same table—with 
lower pressure steam; and I use another table to illustrate the 
economy of heat resulting from the production of high-pressure 


steam. 
When I | the best ures of steam appear to be between 
150 and 300, I do not found only upon the evidence produced ; 


for on page 4 I indicate how i uate it is on such a subject; 
and I must challenge you to produce a word sho that I 
generalise from Professur O. Reynolds. I do not say, “ which 
appear from this table,” or “from the tables ;” as 
you have chosen to ignore part of the evidence I did make use of, 
T am clear that only determined hostility to high-pressure steam, 
if not to me, could have led to such misrepresentation. 

With all deference to superior wisdom and taste, I am not 

‘misled ” by Professor 0. Reynolds's table, and cannot truthfully 
own that your article has enlightened my ignorance as to allow- 
ance for loss by condensation not having been made in it. I 
presume that that loss is not peculiar to steam of high pressure, 
and the table may fairly be used for the purpose of comparison of 
results with steam of various pressures, Professor O. Reynolds 
having given these, commencing under your favourite 701b., with 
the same conditions applying to all. 

Referring now to your ‘noteworthy instance of the way in 
which he draws conclusions from imperfect or inapplicable proposi- 
tions,” I have to say that you produce an instance of thorough mis- 
representation in spite of the appearance of giving my thoughts 
by quoting my words about torpedo launches. e element of 
economy of fuel is distinctly excluded from consideration in their 
case, for I say it is probable they were fitted with forced draught 
** because of the convenience of a closed stokehold, rather than to 
obtain economy of fuel.” ‘The — works successfully” must 
thus be understood, as it would by any fair critic, as implying 
‘the question of economy in results aside.” There is no n 
to suppose the phrase to be ambiguous, for we are dealing with 
what offers various mechanical difficulties, some of which are 
alluded to in the very next sentence. 

You think the term, “forced draught” a misnomer. I had 
thought that pressure, i.¢., forcing in, and suction, i.¢., drawing 
or sucking in, were totally different actions. I know that their 
effects are different in chemical pi and in perhaps none 
more palpably than in combustion ; and [ have contrasted them 
in some particulars on pages 6 and 7 and 9 of the printed copy 
of my pe r, 60 that your remarks strike me as an effort to set 
me right before it is certain that I have gone le 

It is gratuitously incorrect to say that I ‘‘cite the particulars 
of a single experiment made with and without a fan” to ‘prove 
a very startling theory.” Im of my paper will no 
doubt judge—it is perhaps too much to expect one to whom the 
theory of ee combustion is “‘ very startling” to be impartial 
in judging of it. 

ou must allow me to ask—with some astonishment at your 
readiness in making me speak bar Bg I ‘state that 
the whole tribe of modern marine boilers must be bad, the circu- 
lation in them being deficient ?” 

Ihave ground for complaint as to the style of your criticism 
in your inconsistency. en it suits you, you can call upon me 
to produce ‘‘one trustworthy experiment” to demonstrate some- 
bens without any hint being given by you that one opener 
would be insufficient: but you can denounce me I 
have, according to you, cited the particulars of one experiment to 
demonstrate something else. 

Similarly the audience in Section G is either ‘‘a scientific 


w 

ht ask how ad oe iw : takes nak dl 
paper was, or I migh at least le 
taste of many cdamvely fi oe pte in attiele ; but I 


only allude to them to express my conviction by sueh writing 





the engineering press is not likely to gain credit, either as to the 
spirit of it, or in point of its intelligence. 
koe Frep. Jno, Roway. 
5, Westminster-chambers, Victoria-street, 8. W., 
September 
[Our correspondent’s assumption that we have written with 
“unmistakeable evidence of animus” is too absurd to require 


refutation. We are not rsonally acquainted with Mr. 
Rowan. It is quite true he has not used the words 
he has italici in his third paragraph, but they accu- 


rately convey the sense of what he has said. ‘‘ Engines,” 
says Mr. Rowan, “‘have been gradually improved for some 
years in conformity with the laws of thermo- dynamics 
ascertained by distinguished socetgeers, But the boiler has 
been to a great extent neglected.” . Rowan gave Professor 
Reynolds’s table and the statement we quoted, to prove that the 
best pressure of steam is from 1501b. to 2501b. or 3001b, on the 
square inch, or else he gave it for no purpose whatever. He says 
at page 4—‘‘ We cannot do more than indicate in two tables the 


economy in the utilisation of heat which is connected with the 
prod: m of steam of high- , and the advantage which 


” 


arises its use.” From these tables our correspondent has, 
we assure him, generalised, perhaps unconsciously. Indeed, the 
first of the two tables, instead of showing that it is economical to 
enerate high instead of lowsteam, furnishes evidence reproduced 
~ Mr. Rowan to prove that while 12°5 lb. of steam of atmo- 
spheric pressure can be produced by 1 lb, of carbon, the same 


quantity of fuel will give us but 12°06 lb. of steam at 300 lb. per 
square . We did not say that Professor Reynolds’ table had 
misled Mr. Rowan, but that a certain statement which we quoted 


had done so, and we see no reason to modify that state- 
ment. As regards our correspondent’s sixth paragraph, 
we would point out that it is just because cylinder condensation 

ents enormously with the high grades of expansion 
which alone render high pressures theoretically economical, 
that such steam is not economical in practice. The pas- 
sage in Mr. Rowan’s paper referred to in the seventh para- 
graph of his letter runs as follows; our readers can judge for 
themselves whether we misrepresented Mr. Rowan :—‘‘It has 
been known for some time that excellent results both as regards 
the efficiency of the boiler and the evaporative effect of the coal used 


tected | have been obtained from forced draught obtained by means of 


fans or blowers. Some of the torpedo launches recently con- 
structed have been fitted with such forced draught, though 
it is probable this was done because of the convenience of a closed 
stokehold rather than to obtain economy of fuel. But the plan 
works successfully on that scale.” What is the ‘ But” intended 
to convey, except that al h economy was not the princi 
object, still it is attained by the use of a closed stokehold? 
As regards the eighth paragraph of our correspondent’s 
letter, we confess we are unable to understand what ‘‘a suck- 
ing ” action is as referred to furnace draught. The air passes 
through the te bars because there is more pressure in the 
ashpit than there is in the furnace; but the effect is the same 
no matter how the difference in pressure is brought about, 
whether by blowing air with a fan into tke ashpit, or by using a 
long chimney, or by putting an exhaust steam nozzle in a short 
chimney. In reply to his tenth paragraph we beg to refer Mr. 
Rowan to his own paper, page 13, paragraph three. We do not 
feel disposed to reproduce the whole of his paper in the shape of 
quotations, but the following lines will show whether we ohm 
misrepresented our correspondent. ‘In boilers of the ordinary 
marine type. . . . it is im ible to have in these boilers 
anything like Lag od and efficient steam generation.” We 
shall not follow Mr. Rowan further, May we venture to 
suggest that the authors of papers are not invariably the best 
judges of the merits of their own productions; and that we have 
dealt far more hardly by Mr. Rowan in publishing his letter than 
in criticising his paper. Possibly even on this point, however, he 
will hold that we are mistaken.—Ep. E.] 





GLASS MILLSTONES, 

Sir,—Seeing in your last issue of THe ENGINEER an extract 
from the American Manufacturer in reference to glass millstones, 
I beg to say that in my patent for vertical mills, dated Dec. 6th, 
1877, No. 4633, you see that I use vertical stones of millstone 
or glass ; so that the use of glass for millstones is very likely to 
become an accomplished fact, as I can safely say that for a 
variety of p it will answer admirably. I have made 
numerous experiments with it, and am satisfied in my own mind 
that ultimately it will be used as millstones for grinding and 
granhlating purposes, likewise for reducing middlings, &c.. My 
reason for writing you is this—if there is any praise or benefit to 
be had from this invention, let it be awarded to the right party, 
as it is too much the fashion at mt to praise foreign inven- 
tions to the sky, whilst we have better English inventions for the 
same purpose. Epwarp DavIiEs. 
39, Dryden-road, Gedge-lane, Liverpool, Sept. 11th. 








NEW TELEPHONE CALL SIGNAL. 


THE accompanying engraving, for which we are indebted to the 
Scientific American, 4 tne a neat little device for giving tele- 
phone alarm signals, invented .s Mr. Samuel E. Rusk, of Cat- 
skill, N.Y, It is contrived so that the electric current may be 
rapidly broken and established by the vibration of a diaphragm, 





when a sound will be produced in the receiving telephone that 
will be audible throughout a room of ordinary size. 

In the body of the telephone there is a bar magnet, upon the 
end of which, within the diaphragm A, a helix B is placed. 
The instrument thus far is identical with the well-known Bell 
telephone. 

In one side of the larger part of the telephone body thereis a plate, 
from the ears project towards the centre of the instrument. 
Between the ears is pivotted a lever C, whose shorter arm extends 
backward under the adjusting screw F. The longer arm of the 
lever extends toward the front of the instrument, is bent at a 
right angle, and extends parallel with the outer face of the 
diaphragm to the centre of the instrument, where it is provided 





with a platinum pointed serew which es through the lever at 
right angles to the diaphragm. ‘The diaphragm is provided with 
a small platinum disc, which contacts with the screw in the lever 
when the call,signal is in use. 

The lever C has an insulated knob D. In the plate there is a 
vulcanite insulator, through which passes a platinum-pointed screw 
E, which, when the alarm is not used, contacts with the lever C. 
A milled lock nut is placed upon the screw E and binds one 
terminal of the helix B, so that it is brought into electrical con- 
nection with the screw E. A spiral spring throws the lever C 
away from the diaphragm and into contact with the screw E. 
The diaph A is in electrical communication with the screw 
E, and the plate to which the lever C is pivoted is connected by 
a wire G with a binding screw at the Pl = ey end of the telephone 
case. 

When the parts are in their normal position, the telephone is 
used for talking in the usual way; but when it is desired to give 
a signal, the lever © is depressed by pressure upon the thumb- 
piece D, when the shorter arm of the lever is brought into contact 
with the screw E, and the screw at the centre of the diaphragm is 
sree 4 lightly into contact with the diaphragin A. The current, 
which before passed through the wire G, lever C, and helix B, 
now _— through the wire G, screw F, lever C, diaphragm A, 
and the helix, and is broken and established at every vibration of 
the diaphragm. e current, when thus interrupted, produces 
in the receiving telephone a loud reed tone, which may be readily 
heard in every part of a room of ordinary size. After giving the 
signal the finger may be removed from the thumb-piece D, and 
the telephone may be used in talking in the usual way. 








THE REGULATION OF THE RIVER SUCK. 


For some time past advertisements have appeared in our pages 
for tenders for the improvement of the river Buck. The follow- 
ing particulars concerning this important work may not be 
devoid of interest for many of our readers. The works to be 
executed by the contractor or contractors will consist—(1) In the 
deepening and widening of the several shoals and straits in the river 
Suck from a point twomiles below Ballinasloe upwards to Castlerea, 
a length of fifty-nine miles. (2) In constructing regulating mill 
weirs at Ballinasloe, Athleogue, and Castlecoote, of the aggregate 
length of 800ft., and 6ft. high, over the deepened bed of the river 
channel ; also one at Cottage Lake above Castlerea, 100ft. long, 
and 3ft. high. (3) In the deepening and widening, and in 
some places improving, by new straight cuts, of the channels of 
thirteen tributary streams of the Suck river, amounting to 294 
miles. (4) In the scouring, deepening, widening, and in some 
places improving, by new straight cuts, of sixty-four minor 
drains, amounting to an aggregate length of forty-six miles. 
(5) Drains will have to be made through turf bogs of the aggre- 
gate length of forty-five miles. _ (6) A wrought iron girder bridge 
on stone abutments, 30ft. span and 24ft. wide, with ornamental 
railing, is to be erected over a branch stream in Castlerea demesne. 
(7) Underpinning eleven public road bridges, from 6ft. to 8ft. 
deep ; ania inning ten public road culverts. (8) Putting up 
six foot bridges. (9) Building eight farm cartway bridges. 
(10) Lowering the two mill-wheels of the Castlecoote mills 2}ft., 
and deepening the head-races and tail-races the same depth ; 
lowering the wheel of the Athleogue mill 3ft., and deepening the 
head-race and tailrace the same; lowering the two wheels of the 
Ballinasloe mills 2ft., and deepening the head-races and tail-races 
the same. 

The river Suck’is the principal tributary cf the Shannon, 
which it enters fourteen miles be Athlone, Its rain basin at 
Ballinasloe, ten miles from its junction with the Shannon, is 
330,000 acres, and its maximum discharge is estimated to be 
264,000 cube feet per minute, The main river is very tortuous, 
with long reaches of wide deep chanuel and shoals of boulder 
clay. The amount of clay of all kinds to be excavated exceeds 
a million cube yards. And in two rock shoals there are to be 
excavated about 24,000 cube yards of hard limestone rock. The 

atest width at bottom of the finished improved channel is to 
be 1508; the least width at the upper end is to be 40ft. The 

atest depth of excavation will be 7ft.; the excavated stuff will 
Se Wapea on the banks, which are all low. 

Steam dredging is very peoeally the proper economical way of 
excavating the boulder clay and alluvial clay of the main river 
and b tributary streams, which amounts to more than a 
million cubic yards. Steam dredgers, if built in the Clyde, may 
be brought from Dublin by the Grand Canal and the Shannon to 
the lowest shoal in the river Suck, and cut their way up the 
river; or asmall-size dredger may be brought in pieces to one of 
the railway stations close to the river, and there put up and set 
to work in the upper reaches, where the channel is only 6ft. to 
40ft. wide. Abundance of peat fuel may be got cheap along the 
banks of the river. Dredgers for this r'ver should be built with 
machinery to send the excavated stuff at once from the buckets out 
on to the banks. In winter there will be 5ft. to 7ft. of water under 
the dredger ; in summer there will be 3ft. to 4ft. of water under 
the dredger. In the lower reaches, #.¢., in the deepened channel, 
and in the upper, 3ft. to 4ft. of water may be maintained by 
water gates. 

The works are authorised and provided for by an Act of Parlia- 
ment passed last session, under which, and the General Irish 
Drainage Acts, the Government will advance the ne money 
to carry on the works by instalments in advance to the Drainage 
Board, composed of riparian landowners; The O’Connor Don, 
M.P., chairman. The secretary to the Drainage Board is the 
Rev. W. B. Wright, Roscommon. The engineer is Mr. James 
Lynam, C.E., Raheen, Ballinasloe, 








Tue work of tunnelling the St, Gothard Railway is 
being pushed on with considerable rapidity. A _ tele- 
gram from Geneva states that on the Goeschenen_ side 


alone 1000 men are employed inside the tunnel and 400 
outside. Three hundred wagon loads of earth are exca- 
vated every day, and in the daily blastings 600 Ib. of 
dynamite are used. Equal energy is being shown on the Italian 
side. 


Weicuts AND Measures. — This year’s report from the 
Standard Weights and Measures Department of the Board of 
Trade states the result of a large number of experiments recently 
made on the different modes of ‘‘ striking” a measure, or of bring- 
ing its contents into the same horizontal plane as that of the 
brim of the measure. The true weight of a standard bushel 
measure of a certain sort of corn was found to be 57 Ib. 20z.; the 
weight of the measure when struck with the ordinary flat strike 
was found to be.57 lb. 30z., and when struck with the ordinary 
round stick or roller it was found to be 57 Ib. 9 oz. If when 
struck with the round stick the measure is then shaken, the 
weight becomes 62 1b. 15 0z. In the measurement of grain the 
diameter of a measure was found to make but little difference 
unless the diameter was less than one-third of the depth of the 
vessel. The Board of Trade standard measures of capacity of a 
bushel, half-bushel, or peck, for dry goods, have their diameters 
nearly double their depths, the standard measures for liquids 
having their diameters nearly equal to their depths. It is found 
that, particularly in the sale of such articles as coke, potatves, 
&c., the measures most likely to give just results are those whose 
proportions are equal to these standards for dry goods. With 
regard to ‘‘ just results” the report notices that some grocers in 
weighing up sugar use paper wrappers which weigh 70 lb. to 801b. 
to the ream, the weight being increased by the nd manufac- 
turers by the use of mineral substances, as Derbyshire spar. 
This practice is now falling into disuse in consequence of the 
recent representations of the Grocers’ Protection Societies. The 
use of “loaded” or heavy paper wrappers for sugar is stated to 
be absolutely unnecessary in just. dealin gs. 
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PARIS EXHIBITION,—Gauicnani's Kiosque, Porte Desaix, 
Champ de Mars. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Mesars. GeroLp and Co., Booksellers. 

LEIPSIC.—A. TwietmeveR, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street, 





TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this » must, in all 


cases, be accompa by a large envelope legibly directed by the | be 
writer to himself, and bearing a 2d, e , in ie an 
answers received by us may be fe to their destination. No 


notice will be taken of communications which do not comply with 
nstructé 


anon: . 

A Seven Years’ Supscriper.— We fear you have no remedy. Consult a 
solicitor. 

SuBscRIBER.—A similar suggestion has recently appeared in the columns of 
the Times. 

Westwoop’s Parent Tuyeres.—Jn our last inpression we inadvertently 
omitted to state that Westwood’s patent tuyere, which we illustrated at 

164, is manufactured by Messrs. Augustus Westwood and Co,, of 
West Bromwich. 

R.--We fail to sind any new feature in your plans, and no sufficient arrange- 
ment whatever is introduced to keep the hook from opening before the pit 
head is reached. The springs on which you rely for this purpose woul be 
quite inadequate, 





METALLINE. 
(To the Editor of The Engineer.) 
Sirm,—Can any correspondent tell me who are the makers of metalline ? 
Nottingham, Sept. 11th. Dd. B. 


TALLOW IN CYLINDERS. 
(To the Editor of The Engineer.) 

Srr,—Noticing the letters in your paper on the use of tallow in steam 
cylinders, it has occurred to me that plum would be the proper 
article to adopt, as it would have no injurious effect on the iron. Have 
any of your readers ever tried it for this purpose ? MECHANIC, 

Sept. 6th. _— 


THE SHANNON DRAINAGE. 
(To the Editor of The Engineer.) 

Sir,—Two mistakes occur in the report of my paper on the Shannon 
which I read at the recent meeting of the British Association. The Act 
of Parli t for the Sh works is quoted as the 1 and 2 Vict., c. 61; 
it should be 2 and 3 Vict. The deep water of Lough Derg is said to be 
within 1000ft. of the weir-mound, and again 300ft.; the second should be 
838 yards. James Lynam, C.E. 
Raheen, Sept. 11th. 








BEACONS. 
(To the Editor of The Engineer.) 

Sir,—May I ask if ong dO regentont could do me the favour to inform 
me whether the following beacons erected on the Goodwin Sands are 
still standing ’—(1) Admiral Bullock’s wooden mast beacon—the first— 
erected in 1840. @ Mr. Steward’s, C.E., iron mast beacon in 1844. 
(3) Mr, J. Walker's, C.E., iron mast beacon in either 1844 or 1845. (4) Is 


the iron beacon at mt standing either of these. (5) Is there any 
book or ee givin an account of these several attempts. The 
Board of e 





‘“‘ Return "—Parliamentary Commission—is no use—gives 

no information. G. B, G. 
Fulham, 8.W., Sept. 7th. 

SUBSCRIPTIONS. 
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from the office, on the following terms (paid in advance) ;— 

Half-yearly (including double number)... .. .. £0 148. 6d, 
Yearly (including two dowble numbers)... .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tur Enoineer Volwme, price 2s. 6d. each. 

The following Volumes of Tur Esoinger can be had, price 188. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free, Sub- 
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THE COLLISION ON THE THAMES. 

NEVER since the Royal George sunk at Spithead, and 
Admiral Kempenfelt and more than 800 men were 
drowned, has any calamity occurred within the shores of 


England to com with the loss of the Princess Alice. 
If it could be shown that the collision which ended so 


disastrously presented nothing unusual, apart from the 
enormous number of lives sacrificed, it would hardly 
be within the province of Taz ENGINEER to comment on 
the circumstances of the case. It could be fully and fairly 
dealt with by the daily press, or by the jou specially 
devoted to shipping interests. But fortunately, or unfor- 
D uch yet remains to be said concerning the 
Princess Alice, which cannot fittingly be said by non- 
We have found it impossible to read 

the great mass of matter which has been put into type 
and given to the world within the week which has elapsed 
since the collision, without feeling that public attention is 





being diverted from the true issues involved and that a 
grave danger is being in that in the tide of 
national lamentation will be swept away or lost 
the deductions to be drawn from certain facts on 
which as yetno stress has been laid, and to which none of 
that importance which belongs to them has been attached. 
As rds the cane of wet ; gig = we js now 
say nothing; we ni say nothing. ere it otherwise, 
our lips are sealed for the present, because an inquiry is 
to be held at Poplar by the Board of Trade, which will, 


presumably, decide whether any one or no one is to blame. | be 


ut the cause of the collision is one thing, and the reason 
why so many lives were lost is another thing; and to this 
last point we wish to direct the attention of our readers, 
lieving, as we do, that the study of the subject may 
help, directly or indirectly, to prevent a_ similar 
catastrophe from occurring at all events on the Thames. 
The Princess Alice was built in 1865 by Messrs. Caird, 
for service as a passenger boat on the Clyde. . For this 
parpoee she was found to be unsuitable, and she was 
sold to a London company. This company erected 
saloons on her deck and ine er nger accom- 
modation. The Princess Alice was not c at Lloyd’ 
and thus one great guarantee that she was a strong an 
safe craft was lost to the public. She was 219°4ft. long, 
20°2ft. beam, and 8'4ft. deep. She was thus, it will be 
seen, nearly eleven times as long as she was 
wide, an unusual proportion at any time, and specially so 
in 1865. Her depth was but /;th of her length. The 
importance of these figures, which we beg our readers to 
bear carefully in mind, will be seen presently. She was 
propelled by a pair of og | paddle engines with 
44in. cylinders, 3ft. 9in. stroke. The boiler pressure was 
351b, As she was not registered at Lloyd’s we have found 
it impossible to obtain sia information concerning the 
original thickness of her plates. They were, however. 
as light as they could be; that is to say, forward an 
aft, we believe they were about ,in. thick only; 
amidships they were somewhat stouter, and the engines 
were carried on kelsons, which, combined with thicker 
patos in the garboard strakes and waterways, rendered 
er tolerably stiff. She had two water-tight bulk- 
heads, one forward and the other aft, the engines and 
boilers and bunkers, being in the middle compartment. It 
will be seen that we have here a vessel as long and as 
weak as possible. Regarded as a girder she had little or 
no depth ; and it must not be forgotten that the strength 
of a girder varies not as the depth, but as the square 
of thedepth, other things being equal; and she was abnor- 
mally narrow withal. to her structure, she was a mere 
bandbox. As first made she was licensed by the Board 
of Trade to carry less than 400 ngers. But as soon 
as she had been weighted by the saloons on her deck 
and was so far less sea-worthy than ever, she was ted 
a certificate to carry 899 persons. Among the rules and 
regulations of the marine department of the Board of 
Trade many may be found which are absurd. But none is 
more absurd than that given in the Board of Trade 
Instructions to Surveyors, page 35, paragraph 81. It is 
there set forth that the number of passengers which such 
a river boat as the Princess Alice may safely carry is to 
be ascertained by dividing the superficial area of the 
deck in feet by three and that of the saloon deck by nine. 
The quotient gives the number of passengers. In other 
words, three square feet of upper deck and three feet square 
of cabin deck are allowed for each passenger. This is just 
standing room and nomore. It will said perhaps 
that the number on board the Princess ice at 
the time she was lost did not cause the catastrophe; 


perhaps so, but if it did not, it certainly inc its 
magnitude, for had but half the number been 
on board it is reasonable to assume that the 


nation would have had but 300 deaths to lament instead 
of at least 600. We do not content ourselves, however, 
with asserting that the Board of Trade rule is wrong, 
because it allows overloading; we go further, and 
assert that such a craft as the Princess Alice should not 
be permitted to carry passengers at all on the Thames. 
The consequences of the collision present special 
features, to which we wish to direct attention, because 
they prove this proposition in the clearest ible way. 
Let us consider what happened to the Princess Alice 
when the Bywell Castle ran into her. There can be no 
doubt that the collision took place at a very low speed— 
the paint has hardly been scratched off the bows of the 
screw shi nd we find that the Princess Alice was not 
sunk in the ordinary way, or in the ordinary sense of the 
word, but that she was broken in two. The evidence of 
some of the survivors on this point is veryclear. It will 
be remembered that the Bywell Castle struck the 
Princess Alice nearly amidships, and we are told that 
the two ends of the latter vessel seemed to rise in the air, 
while the middle sank and threw the unhappy passengers 
into the water “in a heap” right under the bows of the 
Bywell Castle. Nothing was more likely to occur. The 
compartments at each end of the Princess Alice sup- 
ported her for a moment, while the water rushed into the 
space already fully burthened with coal and machinery. 
en the conditions in which the hull was placed, were 


those of a girder with a ~— of but one twenty-sixth 
of its length supported only at or about each end. The 
bottom plates 


pu ed asunder, the top plates crumpled 
up, and we all know what followed. 

t us suppose that the Princess Alice, instead of being 
long, and shallow, and weak, had been short and strong. 
When she was run into, water would have found its wa: 
at once into the centre compartment, but the two en 
compartments would have kept her afloat at all events 
for a short time, and the Bywell Castle could have 

ushed her ashore in five minutes in a place where her 
h saloon would have been above the level of the water. 

It is possible that under such circumstances not a single 
life would have been lost. If left to herself, she would have 
drifted ashore in a little while, with a similar result. Much 
has been said of late about the dangers of navigating the 
Thames. It must not be forgotten that if the danger is 
great, there are at the same time means of escape 





unknown in the open sea. If a stricken ship can be 
kept afloat ten minutes there need be no loss of life, in 
the lower reaches of the river, at all events. Not ne 
since one of the “penny boats” sprang a large leak an 
to fill. The captain at once ran her ashore on the 

Surrey side, and not a passenger was even wet. 
Minutes are of importance when, as at sea, they 
can bring no aid to a foundering ship. Thepare ages toa 
sinking vessel in the Thames, because a very few of them 
will enable the beach, and with it comparative safety, to 
reached. So long, however, as steamers are used which 
break in two the moment they come to be unequally 
cnmpeetee, there can be no safety. 

blic attention is just now being directed to a host of 
expedients, more or less puerile, for pperenting losses of 
of life in collisions on rivers. No harm will be done, 
and some minds will be relieved, perhaps, by all this talk 
about floating decks, and cork cushions, and crinolines. 
But practical men should not divert their attention from 
the main issue. The problem to be solved is extremely 
simple. Let the Board of Trade absolutely refuse to 
license any passenger steamer on the Thames, which is 
not divided into at least three spaces, by really water- 
tight bulkheads, in which there must be no doors, the 
compartments being so proportioned that any one of 
them being filled the other two will suffice to keep the 
ship from sinking. Before granting a certificate they 
should satisfy themselves moreover that the hull was so 
proportioned that it would not break in two if left un- 
supported in the middle. It may be said, perhaps, that 
the conditions are impossible of fulfilment. Nothing is _ 
further from the truth. Such a ship as the Princess 
Alice could have been easily fitted with two “hog frames” 
or trusses, such as are used in American river steamers. 
These trusses would have made her so stiff that she could 
have been lifted at both ends without breaking in two in 
the middle. In short, no naval architect will see the 
smallest difficulty in providing designs for such craft as 
we speak of. If it be u that had the Princess Alice 
been stronger she would have drawn more water, we 
reply that this a, ose would have been got over by 
giving her wider beam. With the same engine power 
she would then have been, no doubt, alittle slower. But 
can it be said that she would have been any the worse ? 
Excursionists are not particular to a knot at what speed 
a passenger steamer runs. No reasonable objection 
can be urged inst the use of steamers of op 
construction on the Thames. But we are well assured that 
no change for the better will be made so long as the 
officers of the marine department of the Board of Trade 
conduct their operations as they do now. If they persist 
in granting licences on the basis of deck room, without 
much regard to that which keeps the deck afloat, we 
shall have more accidents. May we dare to hope that 
the awful lesson taught by the foundering of the Princess 
Alice will be taken to heart in Whitehall, and that Mr. 
Trail and his assistants will in future remember that a 
great trust has been reposed in them by the nation 
which cannot be negligently or inefficiently dischar 
without inducing direful consequences. 


RIVER REGULATION IN IRELAND. 


HYDRAULIC engineering seems to be awakening once 
more in Ireland, after a long period of slumbering inac- 
tivity as to all that concerns river improvement or arterial 
drainage. The commencement of this torpor dates from 
the period of the great potato famine, when works of 
river improvement and of arterial drainage which had 
been, under many difficulties, long progressing towards 
completion, were, to pacify the outcry of some of the 

t landowners—who thought they foresaw in the then 
ormidable circumstances of Ireland the impending con- 
fiscation of their estates—stopped by the Legislature, 
with an abruptness and absence of all previous fore- 
thought or preparation which, in many instances, resulted 
in the more or less complete destruction of the works 
thus abandoned. Large works for the relief and regula- 
tion of the river Suck are announced, and extensive 
contracts for executing these in accordance with the plans 
and specifications of Mr. J. Lynam, C.E., are already 
advertised. Had the works for the improvement of the 
riverShannon, authorised by the Legislature and partially 
executed under the Shannon Commissioners, been inau- 
gurated and commenced with a clear view of the la 
proportions and collateral conditions which the main 
problem involved, the regulation of all the 9 affluents 
of the Shannon should have preceded that of the main 
river channel, and those works now proposed would have 
been executed many years ago; and as one result, some of 
the mistakes which have rendered the Shannon Commission 
a byeword for a quarter of a century would probably have 
been avoided. the regulation of rivers, at least upon the 
scale on which these exist in the British Islands, rests 
upon principles sufficiently well understood, and in their 
application assured by long experience; but their success- 
ful employment needs certainty as to the natural data 
involved. Were it practicable, it would be unprofitable to 
attempt to trace now in detail all the circumstances 
which conspired to render the labours of the Shannon 
Commission, and the works executed under its direction, 
as disappointing as they have proved; but it may not be 
wholly profitless to notice one or two of the more pro- 
minent of these circumstances. Two chief aims were had 
in view when the works for the improvement of the river 
Shannon were commenced, and after they had received the 
sanction of the Legislature; namely, the perfecting of the 
navigation of the river, and the relieving of the ground 
adjacent to it from the floods to which the low-lying 
lands were subject under conditions which, as they 
have been well described in our pages -" Mr. 
Lynam, in his paper recently read before the British 
Association at Dublin, we need not here particularise 
further. Both these objects, especially the latter, have 
been only partially attained after the execution of works 
which have cost more than half-a-million sterling, and 
which it has been proposed yet to supplement by a nearly 
equal expenditure, “The sums already expended 
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cannot be considered as wholly lost, for very important 
works in the removal of shoals, fishing and mill weirs, 
and other obstructions, have been executed, which must in 
any case have formed part of the complete on ea 
of the river. Still, the greater or less annual floodings of 
wide tracts recur, and in times of high floods the naviga- 
ao. the _— aoe ewes ey of ome aie 
even for of considerable size and to 
by stanashonta. Nor can this unsati ry result, so 
discreditable to our national boast of practical engineer- 
ing success, be attributed to any recondite combination 
of natural conditions in the stream dealt with, for few 
rivers of equal size with the Shannon present these 
more favourably to the engineer. Its affluents enter the 
main stream pretty evenly along its course, which 
expands at intervals into broad lakes which everywhere 
have been recognised as the natural flood regulators of 
river courses, But if these natural expansions are to 
prove effective they must be sufficiently empty during 
the normal régime, that is, while the stream is low or 
at its mean height, to afford storage room for flood waters 
when these prevail, and to give time for their gradual 
efflux without overflowing the banks. It is mainly to 
the neglect of the natural conditions which belong to 
what ought to be the great regulating basin of Lough 
Derg, that the abortive character of the Shannon Com- 
missioners’ Works must be attributed. A reservoir which 
is always full cannot play the part of a regulator, and, how- 
ever vast its surface area, if a rise in its level of a very few 
inches causes it to overflow its banks, it is practically 
useless as a reservoir. This seems to be the very simple 
ea of the master evil which has caused the partial 
failure of the works executed upon the river Shannon. 
As to remedy, we entirely concur in the views of Mr. 
Lynam and others less intimately acquainted with the 
local conditions, that the normal level of the water sur- 
face of Lough Derg should be lowered by at least 3ft., so 
as to afford space for the accumulation of flood waters, and 
that every obstruction to the rapid but regulated efflux of 
such waters down stream should be removed by the demoli- 
tion of the permanent weir at Killaloe, together with 
such shoals as it may have produced, and the construction 
in lieu thereof of a regulating weir, in principle like some 
one or other of the barrages mobiles, which have been 
adopted with success upon certain of the large rivers of 
France. Whether the details of construction should be 
those adopted upon the rivers Seine and Marne, or some 
modification of these, need not be here discussed, further 
than to say that it will be safer and better to follow as 
far as possible, designs carefully considered and matured 
by the river engineers of France—who, it may be safely 
said, rank among the most competent in the world—and 
sanctioned by the administration of the Ponts et Chausées 
and by successful experience, than to resort to some one 
or other of the new-fangled schemes which always crop 
up in abundance when the chances of enginering employ 
ment offer. 


If our information be correct that the are ten 
to construct a barrage mobile at Killaloe by whom- 
soever originated, did not originate with the rd of 


Public Works in Dublin, and has been from the outset 
viewed unfavourably, and opposed by its present engi- 
neers, but little encouragement is afforded usto hope for an 
impartial and well based decision if it is to rest with that 
body. It may have been officially convenient to send two 
gentlemen on a tour of the Seine to report upon the movable 
barrages established on that river, but what information 
could have been expected from a report by these gentle- 
men that was not already fully supplied to engineers and 
the — by the publications of the administration of 
the Ponts et Chaussées, in its “ Annales,” and those in 
the “Annales des Mines,” in which, as well as in our 
own pages, the amplest details have been given of 
the different forms of movable weirs adopted in France. 
We are not aware of anything in the professional ante- 
cedents of either gentleman that could warrant his 
opinion being received as of equal authority with that of 
the men who conceived and executed the French weirs. 
If a new era of work and expenditure is to be inaugurated 
to complete the regulation of the Shannon, left abortive 
and incomplete by the Commissioners, under the manage- 
ment of the Board of Public Works, and its numerous 
employés, it is earnestly to be hoped that the management 
of these future works should not be entrusted to that 
anomalous, and, as events proved, incompetent body 
which sits in the Custom-house at Dublin. 

We have not space to trace here with the requisite detail 
the causes and circumstances which led to the failure of 
the original Shannon Commission, to elucidate which 
would involve to a considerable extent a history of the 
Board of Public Works in Ireland. It would be an 
instructive history, however, which would show that the 
Shannon misfortunes were traceable chiefly to its mis- 
management. It early appointed as engineer, no doubt 
through political or other patronage, Mr. Thomas Rhod 
originally a working millwright of the old school, an 
who had been for some years an assistant to Telford as 
executive engineer on his t works of the Caledonian 
Canal, the Highland ro and bridges, and those of 
Conway and the Menai Straits. We are not aware that 
Mr. Rhodes had ever been connected with any great 
river improvements, and certainly, neither by natural 
genius nor education, was he fitted toundertake the supreme 
engineering problems of the Shannon. But he was an 
able practical man in his way, and his bridges—six or 
seven in number—over the Shannon, attest his construc- 
tive ability. The Board of Works, presided over then 
as now, by a royal, or military, engineer, did not 
comprise any one member whose opinion in refer- 
ence to the great river, could command unhesitating 
respect and assent. Still there was plenty of med- 
dling and officious interference on the part of some 
ambitious of scrambling up to aoring reputation 
and the chairs of commissioners. Hence Mr. Rhodes’s 
intentions and designs were often debated and songht to 
be traversed. Bickerings were frequent, and after a time 
he found himself no longer the engineering arbiter of a 





great engineering enterprise, but mainly the executive 


officer of an anomalous to whom his practical skill 
and rience rendered him indispensable. To this 
want of a single head and governing intellect much of 
what has been done amiss, or has been left undone 
up to the sto of the Shannon bensins is justly 
to be ascribed. in the multitude of counsellors there 
is safety, says Solomon, but the safety is to the 
counsellors themselves, rather than to those who employ 
them, for when things are found to have gone wrong 
there is no one to be found on whom the blame can 
be laid. When Nestor, the Homeric type of prudence 
and foresight, is advising the Greeks assembled before 
Troy upon the conduct of an expedition about to be sent 
forth, the most prominent point which he suggests is, 
that there should be some one leader entrusted with 
the supreme command. The advice is as sound in 
its practical wisdom to-day as it was 3000 years 
ago. It is to be ho rather than expected, that 
it may be acted upon if the works of the Shannon are to 
be resumed and completed; and that, whoever is to be 
selected as best fitted in all respects for the chief com- 
mand, the Board of Public Works—which, whatever was 
its ition thirty years ago, has not been exalted in 
jublin estimation since—may not be allowed to have any 
part in the matter. 





BOY LABOUR IN BRITAIN AND BELGIUM. 


Mr. Krrson, of Leeds, speaking at the Associated Chambers 
of Commerce meeting recently held at Sheffield, made some 
remarks which oar not aipnien ~ attention they deserve. 
Supporting a resolution in favour of paying factory surgeons 
ly ely instead of by fees, in the same manner and out of 
the same funds as factory inspectors, Mr. Kitson pointed out 
the practical effect of the existing system. In many of the 
iron and steel trades it had sg compet that the foremen had 
had to do away altogether with boy labour. In his firm they 
had only six boys amongst 2000 workmen, and for that 
half-dozen they had to pay the doctor £5 ayear. What 
would be the result? ey would be compelled to do 
away with these boys in their trade. This might seem 
a small matter to those who inquired no further; but what 
would be the result to the country? Through the action of 
the pomere Ae several industries of the country had been 
already all but extinguished. Belgium was introducing into 
this country small sizes of rods in iron and steel, because boys 
could be employed in their production. All the small engines, 
which were at one time an important branch of English trade, 
were now made in France and Belgium. Mr. Kitson pointed 
out that by this means Parliament was extinguishing sundry 
trades in country, and then injustice was added by seeking 
to make these trades pay the cost of their own ‘‘ extinguish- 
ment.” Mr. Morriss, of Halifax, a director of Price’s candle 
Company, at Bromley, corroborated Mr. Kitson’s remarks by 
stating that his firm imported small castings from Belgium 
because they coald get them there peiuay than in En; fand 
although their works were surrounded by all themillsof Lanca- 
shire. The drift of the discussion was strongly in favour of 
removing unn restrictions on the employment of boy 
labour, and unanimously in favour of altering the system of 
paying factory surgeons. It is not for the benefit of mill 
owners or manufacturers that the inspection is made, but for 
the benefit of the population, and it certainly seems unreason- 
able that the cost of doing what is intended for the good of 
the whole should be placed on the shoulders of a few, and 
that few the very people who are injured by the inspecting 
process. 


BOULOGNE HARBOUR. 


Dvrine the a week /étes have been held at Boulogne to 
celebrate the laying of the first stone of a new deep sea 
harbour, which is to be constructed within, say, the next 
fifteen years. The French Parliament have voted a sum of 
£700,000 for the prosecution of this work. Two great piers 
will be carried out to sea, the space between growing narrower 
and narrower the further from the land. Two openings will 
be provided for the entrance and exit of ships. A curved 
mole or jetty carrying a railway will run down the 
centre of the harbour; and on each side of this ships 
can lie to take in and discharge cargo. The harbour 
will be enclosed on one side, as we have said, by 
a stone pier 2235 yards long, on the other, or north- 
east side, the enclosure will be a wooden jetty 1570 yards 
long. The end will be partly closed by a stone breakwater 


550 yards long. The area enclosed will be 340 acres, and the 
depth of water will be 16ft. to 26ft. The new port was pro- 
jected by M. Alex. Adam, former Mayor of Boulogne and 


ex-President of the General Council of the Pas-de-Calais ; 
during many years it was urged on the Government and 
advocated in the Chamber of Deputies by M. Achille Adam, 
ex-Deputy, and in the Senate by M. Auguste —— 
Senator, Mayor of Boulogne. Various plans have n 
designed by Messrs. s, Liddell, Laroche, Vivenot, 
Ploix, and Stecklin, under the patronage of the Boulogne 
Chamber of Commerce, presided over 1, M, B. Gemeie. 
The plans eventually adopted are those of M. Steecklin, Chief 
Engineer of the Ponts-et-Chaussées, At Calais large docks 
are now made, and various improvements are being carried 
out which will, it is hoped, in about three years render 
Calais as convenient as any port between Havre and Antwerp. 





CLEOPATRA’S NEEDLE. 


Tue Egyptian obelisk was safely placed in its permanent 
ition on the Thames Embankment on Thursday preene 
e process of erection has been very simple, but certainly 
the reverse of expeditious. It involved no tour de force, and 
embodied the caution of the contractor rather than the 
enius and enterprise of theengineer. A double timber frame 
fike a gantry was erected over the site of the pedestal on 
which the needle stands. Between these frames the huge 
stone was raised in a horizontal foc by hydraulic jacks. 
The needle was closely followed up in its tedious ascent 
with timber packings. After it had attained a certain height, 
a belt, carrying a pair of trunnions, was put round the needle 
just about its centre of | ae asmall preponderance bein 
allowed at the lower end. The trunnion frame was preven 
from slippi ay ene Satie eee ee 
needle. Suitable bearings were provided for the trunnions. 
The packing were removed, and the needle then 
remained on its trunnions, at a height of about 45ft. 
above the ground. Tackle was provided to counteract 





preponderance and keep the stone horizontal. At the proper 
time this tackle was eased off, and the stone swung quietly 
into its place. 


SHIPBUILDING IN 1878. 


The visitation committee of Lloyd’s Register of British and 
Foreign Shipping have just completed their annual tour of 
inspection of the various v and marine engines and 
boilers being built under the supervision of their officers at 
the several ports on the e, Wear, Tees, and Clyde, and 
the more northern ports. ey were ag 8 ay by their 
chairman, Mr. Thomas Chapman, F.R.S., F.S.A., together 
with the executive staff, Messrs. Martell, Parker, and Cornish, 
The number of vessels now in course of construction with a 
view to classification at Lloyd’s, in the districts visited by the 
committee, is 320, with an aggregate to of 370,000, of 
which 230 vessels with a tonnage of 305, are steamers, 
and ninety vessels of 65,000 tons are sailing ships. There are 
250 pairs of engines and boilers representing a total nominal 
horse-power of 38,000 being built. It is grati ying to learn that 
after a minute and careful inspection of this large fleet of 
steamers with their machinery and boilers, the committee of 
Lloyd’s were highly satisfied with the uniform excellence of 
the workmanship witnessed by them throughout their tour. 
The figures we give cannot be paralleled by any other country, 
and they afford evidence that there is much more work going 
on in Great Britain than is generally imagined. 








LITERATURE. 


Votes on Northern Industries. By J. Jeans London, 1878, 

THE title of this handy little book is scarcely suffi- 
cient to indicate the limits of its subject. There are 
other, and great, “‘ Northern Industries” besides those of 
England, or even Scotland: and this title seems to sug- 
gest and promise some account of the Industries of 
Denmark, Norway, Sweden, or of northern countries 
generally, rather than that which we found it to be— 
namely, the very best collected account of the great 
industries of the north-east of England — industries, 
indeed, though extended over a much smaller area, 
immensely transcending in extent, importance, and pros- 
pect all that those of Scandinavia can boast of. The 
author, Mr. James 8. Jeans, is the General Secretary of 
the Iron and Steel Institute, and his work was prepared 
under the auspices of th t Institute previous to its last 
meeting at Newcastle-upon-Tyne, with the intention of 
its being employed by its members as a useful guide and 
hand-book of the many and various industries which 
characterise the districts of Northumberland and Dur- 
ham, whose centres are Newcastle and Sunderland; or, 
to speak more adequately, whose long lines of centres 
stretch along the course and banks of the Tyneand Wear, 
to which we must add the Tees. There are many other 
great centres of industry in England and Scotland— 
places in which vast industries, having something in 
common, cluster and congregate rather like nebule 
than centres or stars. Are there not the wool and 
lace districts of Somerset and Devon; the mining 
counties of Devon and Cornwall; the copper- 
smelting of Swansea, the iron and coal regions of South 
Wales—once the test development of these industries 
to be found in our islands—the slate—of which we recently 
gave some account—and the lead of North Wales ; the 
iron and coal of Cumberland, which gravitated towards 
Barrow-in-Furness, destined to t things yet to come ; 
Liverpool and the Mersey with its vast shipbuilding, 
and a thousand other huge trades and industries, and 
were we to pass the Tweed and the Cheviots, the 
coal, iron, and industrial regions of the basin of the 
Clyde? But with all this stupendous array of natural 
resource, developed and well-directed knowledge com- 
bined, and on the whole, patient industry on the part of 
those whose willing hands are to make the gifts of 
nature, of science, and of skill, concretely and together 
develop into national wealth, we are obliged to agree 
with our author, and with others of recent times, in con- 
ceding to the t coal districts of the north-east of 
England, and the surrounding shires of Northumberland 
and Durham, the very first place in pone apeey 
achieved, and in future progress, well founded, thoug 
the conception of this progress almost dazzles and intoxi- 
cates the imagination. When Walter Scott penned his 
immortal historic tale of “Waverley, or’tissixty yearssince,” 
the immense coal and iron industries of the basin of the 
Clyde had no existence, and were but matter of prophecy 
in the prescient mind of Baillie Jarvie ; but vast as has 
been the rate of expansion of the coal and iron trades of 
Scotland during the last 150 years, it sinks into almost a 
snail’s pace, as compared with that of the developments 
of industry of the Tyne and Wear, during less than the 
last fifty years. It has therefore been a worthy work to 
put before the reader, whether he be himself skilful 
and concerned in any of the great industries localised 
in the north-eastern palsel, or only an averagely 
well-educated Englishman, proud of the achievements of 
our race, a well-drawn panorama of what in part at 
least these achievements consist. And it is pleasant 
to possess in the comp form of Mr. Jeans’s 
work a clear and orderly account of the chief industries 
and work, public and private, of the Tyne and Wear ; 
and we cannot doubt that at the late meeting of 
the Iron and Steel Institute its members must 
have derived satisfactory guidance, greatly increased 
insight, and much economy in time from employing this 
little work as a hand-book. A hand-book, indeed, it is, 
and it is also to a considerable extent a compilation ; 
but it is much more thana hand-book, and with some addi- 
tions from Mr. Jeans’s judicious pen, to be given in a new 
edition, might become a very valuable historic record of 
the past oem and present state of the two greatest 
industries of Great Britain in the seat of their develop- 
et We have said that Foor pemne von ot bron 
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“ original matter.” There have been other works, such 
as that published in a portly octavo volume, entitled 
“The Ealastels of the Tyne and Wear,” published a few 
years ago; but that work omitted a good deal that Mr. 
Jeans has well supplied, and he has given account of not 
a few things, which at the former period scarcely existed. 
For a very brief time suffices, like the turn of a kaleido- 
scope, greatly to change the picture which is presented 
by the rapid whirl of progress in these regions. To 
give any readable and useful summary of the matter 
which this work contains would be to little purpose, as 
the work itself is but a summary in proportion to the 
abundance of its subject-matter. The first three chapters 
of the book, occupying twenty-seven pages, treat of the 
history, or rather, to speak more correctly, comprise 
scraps of archeological notice of coal-working in these 
districts coming down to the eighteenth century. Of 
these notices we venture to think that a good deal might 
with advantage be omitted in future editions. The Dry- 
as-dust spirit of archeology in a necessarily bare and 
obseure direction seems a good deal out of place in a 
work the remainder of which is well occupied by the 
bustling industries of Northumberland and Durham in the 
yresent day; and the truth is that the archzeology of fossil 
Fuel must always be deduced inferentially, rather than 
obtained by reference to musty records. There can be 
little doubt that in Scandinavia, including even Iceland, 
where Surturbrand and brown coal are found, both so 
nearly resembling recently-buried wood as to have 
suggested their employment as fuel even to very 
barbarous peoples, these must have long preceded the use 
of the more ancient and massive lignites of Bohemia, 
and all these being more or less in use long before 
the fuel from the true coal measures of the car- 
boniferous limestone was burned. It may also be 
pretty certainly affirmed that until the ancient forests 
which overspread so large a surface of England and of 
the Continent were so far cut down and exhausted that 
billet wood had given place to mere brushwood and the 
“crackling of thorns under the pot,” the witand energies 
of man were but little urged towards the obtaining of 
fossil fuel. With the dying out of the eighteenth century 
in its last two decades and the commencement of the 
present, the records of coal working become really 
important and interesting, and are very well treated of 
by our author. It would have required, however, a larger 
space than he could afford to have pointed out the mar- 
vellous way in which our breach with the American 
colonies, and our subsequent wars in Europe, acted in 
concert with Watt’s perlecting of the steam engine, the 
inventions of Arkwright and others in textile machinery, 
the puddling and rolling processes for obtaining malleable 
iron, and the help afforded by all these to the creation or 
extension of every branch of metallurgy, mining, manu- 
factures and constructive art, to give to the reader, not 
“native and to the manner born,” a vivid idea of the 
circumstances which in the days just preceding our own 

ve such vast expansion to the industries of Northumber- 
and and Durham. Space forbids us to dwell at greater 
length upon this valuable little work than by a recapitula- 
tion of the titles and subjects of some of its chapters. 
The fifth chapter is a lucid sketch of the general 
geological features of the northern coal-fields, and the 
next chapter embraces the statistics and discussion of 
the much-mooted question, the probable extent and 
duration of the northern coal-field ; and this section 
terminates with a chapter on the rodigiousl developed 
manufacture of coke in the Dacha p Srscitsvad 
scarcely less important than the raising of coal itself, 
since on this supply of coke depends the great and 
growing industry on the opposite coast in smelting the 
hematites of Westmoreland and Cumberland, commenced 
at Barrow only about a quarter of a century ago. 

Section 2, which follows, embraces the ‘North of Eng- 
land iron trade, the Tyne shipbuilding trade, the Nort 
of England steel trade, and the chemical trade, in con- 
secutive chapters. Any one not intimately acquainted 
with the history of chemistry and the manufacturing 
developments which it has originated, can have but little 
idea of what is contained in the three words, “the 
chemical trade” of the Tyne. The reader will derive 
some notion of its vast proportions, and of the many 
industries issuing from it, from these chapters, but some 
of the space occupied with the archeology of coal might 
have been with more interest devoted to a fuller account 
of the marvellous development of the alkali and sulphuric 
acid trades—which are, in fact, the bases of all other chemical 
manufactures—from the days when Europe wasdependent 
upon Kelp and Barilla for its alkalis, which include soa 
and glass, down to the phair vt ty Res ments whi 
during this century have sprung from Leblanc’s process 
for decomposing common salt and obtaining soda from 
it. Some of the chemical industries of the Tyne our 
author has omitted to notice, partly through want of 
space, and because his work was more specially intended 
for those connected with the Iron and Steel Institute. The 
extraction of copper and silver from the exhausted pyrites 
of the vitriol manufacture would have been well worthy 
of notice. The remaining sections of the work are devoted 
to a very good sketch of the civil engineering work 
chiefly of steam dredging, which have so vastly improv 
the navigation of the e and the Wear, and to a 
succession of pictures of the various collieries, metal- 
lurgic and manufacturing establishments, an 
works, on these rivers and on the ‘Tees, the 
immense iron trade of which has been develo 
since the discovery and proved workability of the im- 
mense deposit of Cleveland ironstone. The history of 
this single branch of the industries of the northern coal 
basin, from its discovery and proved impcrtance by 
Messrs. Bolckow and Vaughan, is itself a romance of 
industrial pro enough to awaken enthusiasm in any 
one. The very latest information contained in Mr. Jeans’s 
work is an excellent description of the great establish- 
ment for the’ manufacture of Bessemer steel at 
Junction, quite recently created by Messrs Bolckow and 
Vaughan, already and for some time at work, though not 


in all respects cee. _We wish we could spare space 
to extract entire the description given of these works, as 
an‘excellent sample of Mr. Jeans’s work. In taking leave 
of this little book we may justify—if justification be 
needed—the space which we have devoted to it by the 
following brief quotation from page 35:—“ Durham and 
Northumberland produce thirty-two million tons of coal 
from 347 collieries, while North and East Lancashire 
only produce about nine million tons from 400 collieries.” 
Briefly it may be said that, in relation to the number of 
collieries employed, as well as in relation to the output 
per se, the great northern coal-field is the most produc- 
tive in the world, there being in Durham individual 
collieries that produce more coal thau the whole produc- 
tion of Cheshire, “with its thirty-seven collieries. 








A NEW METHOD FOR DETERMINING THE 
CURRENT ELEMENTS OF A _ VOLTAIC 
CIRCUIT. 

A pian for quickly determining all those values which 

are known as the “current elements” has long been a 

desideratum. Hitherto the connections have had to be 

altered, and even altogether different age employed, 
in carrying out the various tests. The desideratum in 
question has now been supplied by a new series of tests— 
including the determination of the intensity of the 
current, the electro-motive force of the source, the 
external resistance of the circuit, the internal resistance 
of the battery, and, finally, the degree to which the latter 
has become “polarised”—which has been devised by Mr. 
Desmond G. Fitz-Gerald, and which involves a key of 
novel construction, to which the name of “shifting con- 
tact key” has been applied, because it is so arranged as 
to transfer the contacts, by its depression, from one part 
of the circuit to another. The electrometer is the instru- 
ment of precision used in the tests.* The theory of this 
system is illustrated by the diagram, Fig. 1. The fall of 
potential taking place over any given resistanceina ear nce 
ceteris paribus, proportional to the resistance; therefore, i 
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we know what is the fall over a given resistance, we can 
easily calculate the resistance proportional to any other 
fall, indicated by a suitable instrument. The application 
of this principle, by means of which the external resist- 
ance and internal or battery resistance in this case are 
measured, is not in itself novel; the novelty in the 
present system of testing consisting in the convenient 
arrangement of a number of tests, so to speak, into a 
small compass. : SK 
Bearing in mind that the distribution of tensions in a 
circuit, after the normal statical conditions have been 
obtained, is represented, in the case of an insulated circuit, 
by two triangles, and, in the case of a circuit where the 
negative pole of the source is connected to earth, by a 
single triangle of the form D, E, F, Fig. 1, let E F 
represent the sum of the resistances in a cireuit, and E D 
the electro-motive force acting in the circuit; then E G 
=p will be the internal resistance of the source. GI=R 
may be taken as a known, or waplugged resistance, and 
I F = as an unknown wire resistance in the circuit. 
The positions in the circuit of the elements of a single 
couple are indicated at E and G, the positive element at 
E being connected to earth, so that E. D represents the 
potential of the layer of fiuid in immediate contact with 
this element. It must also be berne in mind that, before 
the key &' is depressed, the tension in the circuit will be 
everywhere the same, and is represented by the parellelo- 
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gram EDMF, The key &' is inserted at some point 
In the circuit, so that the electro-motive force E D, or 
what we call deflection D, may be obtained while the 
circuit is broken. : 

We will now proceed to describe the different methods 
of obtaining the several deflections, dc. :—7'est 1. Maximum 
potential or electro-motive force = deflection D. It will be 

* A condenser and ometer may be used in lieu of the electro” 
ater 5 the “throw ” of the needle teing observed when the condenser is 

charged or discharged 


~ 








seen from Fig. 1,in which Erepresents the positive element 
of the source, connected to earth, that on depressing the 
right-hand spring s' one pair of quadrants of the electro- 
meter, E', is connected to earth, and as Eis also to earth, 
the quadrants are virtually connected to E ; the other 
pais of quadrants being connected through spring s with 

. _ Now the key &' being up, we obtain a deflection D, 
which is the maximum potential or electro-motive force 
of the source E ; in fact we obtain ED. But D is only 
a certain number of degrees on a scale, and we require 
to know the electro-motive force in volts, therefore we 
must know the number of degrees that a standard of a 
known value in volts will give on the same scale. Suppose 
we have decided to use Mr. Latimer Clark’s standard 
element, having an electro-motive force = 1°457 volt ; 
suppose also that this element gives a number of 
degrees = D', then we have the proportion— 

D' : 1°457 :: D:E 

from which ‘proportion the required electro-motive force is 


E = 1°457 D volts. 
Vy, 
Test 2. To obtain the unknown wire resistance z, In 
this test /' must be depressed so as to close the circuit, 
when the potential will fall proportionately to the 
different resistances in the circuit, as shown by the line 
DF. Now when £' is depressed and the connections are 
as in Fig. 1, we have indicated on the electrometer the 
deflection corresponding to the fall of potential over R, 
the known resistance ; let us call this deflection d. Now 
all that has to be done to obtain ~ is to depress s and s' 
together, whereby the electrometer contacts are trans- 
ferred from G and I to Land earth, and, F being to earth, 
the contacts are really transferred:to I and F’, and-we now 
have, indicated on the electrometer, the deflection corre- 
sponding to the fall of potential overz. This deflection 
let us d'; now as we know d and Rand d’, it will be 
easy to calculate x from the very evident proportion— 
a:%is3d' :2; 
1 

thus ae Ro ‘ 

We have now obtained the electro-motive force and x, we 
have still to obtain p ; and when this is obtained we have 
all the materials for our equation for (i) the intensity of 


Test 3—To obtain the 
R+p 


internal resistance () of the battery. We can get no 
deflection to represent the fall of potential over: p, 
because the only way of obtaining it directly would be 
by putting a negative as near as possible to the zinc in 
the fluid—in fact, by making the resistance of the battery 
nil. We must, therefore, obtain it indirectly. It will be 
seen by Fig. 1 that DN is the actual fall of potential 
over p, and it will also be seen that the value for D N 
may be arrived at by subtracting d and d' from D, thus 
D—d—d-'=DN. Now if we could arrive at this result 
directly this would represent the deflection corresponding 
to the fall of potential over p; and p is found, from the 
proportion d: R::D — d — d' :p, to be 
e=R D wovd er ol 
d 

A point which is now recognised as of very great import- 
ance is to obtain the values from which the sastaudd 
resistance may be calculated without cireniting the 
battery for a sufficient space of time to allow of any 
“polarisation” taking place. It is frequently desirable, 
in fact, that the battery should not be circuited for a 
period of time exceeding one second before obtaining 
the electrostatic charges on which these values depend. 
The plan recommended in order to obtain the real resist- 
ance of the battery with the grentent accuracy is, first, to 
depress, ;, secondly, instantly to bring the springs s and 
s, between the stops ; and, thirdly, to release z,. It is 
frequently advisable to use a small condenser in combi- 
nation with the electrometer, its terminals being simply 
connected respectively to the two sets of quadrants, 

We have now all that we require in the equation 


I= 7 ; and, therefore, can calculate the intensity of 
the current. 

Toobtain the degree of “polarisation” of the battery; call- 
ing « the electro-motive force of the battery when the circuit 
has been closed any given period of time, it is evident 
that if the “ polarisation” be xi/ «= E; but if “ polarisa- 
tion” has occurred E>¢, and its exact value as an elec- 
trical deflection may be calculated from the proportion— 
23d ::pt+R+arr 


the current, viz., I = 





and the “ polarisation” is measured by E—e. 
The construction of the key will be understood in a 
moment by referring 1 Me Fig 
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3, from which it will be seen 
e key is somewat similar in 
appearance to an ordinary. reversal 
key, the difference being that the 
lower and upper contact. pieces, 
instead of being the same for both 
springs, are cut through and insu- 
lated. There is one other differ- 
ence, viz., the upper contact piece of 
the right-hand key is connected to 
: the lower contact piece of the left- 
- hand key, Fig. 2 is a diagram 
showing the p arrangement 
of the instruments employed in 
these tests, the lettering being the same as Fig. 1, 
The “Shifting Contact Key” by means of which the 
above tests are carried into effect may be obtained of 
Messrs. Elliott Brothers, of Charing-cross. 
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DURHAM’S VELOMETER. 
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THE engravings above illustrate a marine governor or 
anti-racer, the invention of Mr. Durham, of Barnet, which 
deserves more than casual notice. Few inventions have in 
so short a time found favour in the eyes of ship-owners, and 
it is not too much to say that the Durham governor, or 
‘* Velometer,” as it has been termed by Mr. Allan, of Sunder- 
land, has got into use entirely by force of its own merits. 

It will be recollected that in an article which — 
pa tea in our pages we explained some of the many diffi- 
culties which lie in the way of the production of an efficient 
marine governor. We shall not go over again the ground we 
then trod; it will suffice to say that the objection to Silver’s, 
and indeed to all the governors, save Durham’s, that have yet 
been used at sea, lies in the fact that they do not anticipate 
the rise of the propeller out of the water, and that, as a con- 
sequence, the throttle valve is not closed till the mischief has 
been done. The Durham governor disposes of this objection. 
It is anticipatory ; and in this lies its merit. In order to 
make this perfectly clear we must be explicit, even at the risk 
of ape | prolix. 

In rotating governors hitherto used at sea, the throttle 
valve is moved gradually; that is to say, as the speed of the 
engines augment, the throttle valve is gradually closed, and 
for any given speed there is a corresponding position of the 
throttle valve, and a i mission of steam. No 
such action takes with the Durham governor. It has 
no effect whatever on the throttle valve until a certain velocity 

ngine is ded, and the instant this takes place the 
throttle valve is shut quite close as quick as lightning. This 
effect cannot be brought about by any arrangement of 
governor in which the shifting member acts directly on the 
throttle valve. Let the Durham governor be set, say for sixty 
revolutions of the ine per minute. It will take isance 
of all lower speeds, a willcontinually, but very slightly, shift 
its position, without affecting the throttle valve in theleast; but 
the moment sixty revolutions are exceeded by even one revolu- 
tion, the governor opens a steam port and admits steam above a 
small piston, which at once flies to the bottom of the og 
and instantly closes the throttle valve with a sharp jerk. But, 
furthermore, it is not necessary that the engines should make 
more than one-twentieth of a revolution at the augmented speed 
in order to close the throttle valve, and it will be seen on reflec- 
tion that — bei pans the governor is vewelly antici- 

ry, in that it e premonitory symptoms of racing, 
2 baa at once. The virtue of t the = wonky lies, not 
in the governor alone, but in the combination of the governor 
with a steam cylinder and piston. It is quite unsuitable for 
regulating the speed of ines ; and is not, indeed, properly 








speaking, @ governor at but an anti-racer, as we have 









































































































































termed it. It is adaptable, however, and has been adapted to 


rolling mill engines, 


, Say, seventy revolutions a minute, it holds the throttle | 


valve closed. The throttle valve in this case is made to leak 
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It will be seen that the bevel wheels constitute a ‘‘jack-in- 


being so set that while the engine is | the-box” or differential gear, and those who understand the 


will have no difficulty in compre- 
It is proper to add that 


iarities of this 
ending the action of the velometer. 


sufficiently to pass steam enough to keep the engine going | Mr. Durham is substituting a flat spring for the vertical coiled 


whilst unloaded. The moment, however, a bar of iron enters 
between the rolls, the velocity falls to, say, 69} revolutions, 
and at the same instant the throttle valve is pulled wide open 
with a jerk and full steam given to the engines. The instant 
the bar has cleared the rolls, steam is shut off again, and so 
the process is repeated. The invention has been fully tested 
in this way by Herr Krupp, at Essen, with a stone breaker, 
and there no is reason to doubt, or room to doubt, that the 
Velometer acts as we have said. 

So much premised, we may now proceed to describe the 
instrument in Mr. Durham’s own words. Ais the driving 
pulley, driving the bevel wheel B, which gears into the bevel 
of Cc and D, which wheels run on trunnions or arms on 
the square block E, the spindle F running loose in the block. 
The two wheels C and D gear into a fourth bevel wheel G, 
which is fast on the hollow spindle H, which spindle has also 
the wheel I fast on it, and drives the wheel J, which revolves 
the fan K; this fam runs through fixed diaphragms 
in the cylinder filled with water, thus securing extra- 
ordinary quickness and accuracy of action. The block 
E has fixed to it bythe pin M the spindle N, which 
— through the hollow spindle H, and on it a sheave 

, to which is fastenefl a chain P, which runs through a spiral 
spring Q. R is a small steam cylinder; the slide of which is 
connected with the spindle N, by the lever S; the piston rod 
T of this cylinder is connected by a lever with the throttle 
valve U. 

The action of the governor is as follows:—The speed is 
taken from the engine shaft to the pulley A, which through 
the wheels C and D drives the fan in the cylinder; the 
wheels C and D, have a motion independent of that given by 
the wheel B, and are held in position by the spring Q, so that 
there is always an exact balance ween the resistance 
offered to the fans by the water, according to the speed at which 
they revolve and the tension of the spring; any variation in 
the of the fans causes the wheels C and D to alter their 
position, and in so doing to move the slide of the steam 

linder R, allowing a little exhaust on one side of the piston, 
the movement of which instantly alters the position of the 
throttle valve U, and so regulates the of the engine 
with the accuracy. The wheel W is for setting the 
governor to cut off at any required speed, and when once 
adjusted one revolution per minute beyond such speed js an 
absolute impossibilty. Xi is a plan of the bevel gearing, The 
whole is firmly bolted on the bed-plate V, 


| other modifications may be introduced in its external form. 


spring in the governors he is now making, and thus reduces 
the dimensions of the machine ; and it is not improbable that 
It 


| ean be fitted in any convenient position, on its side or upside 


down. But the most usual ye is to carry it on a couple of 


small brackets at the side of the engingroom. The di 
| Fig. 2 shows the way in which it is arranged oa board the 


{ 








steam ship Oceano. 

Although we are aware that the governor has been fitted 
within the last few months to a large number of steam ships, 
it must not be sup that we have spoken so favourably of 
it without practically testing it. An opportunity of carrying 
out this was afforded to us on Monday, the 9th instant, when 
the Liverpool steam tug, Stormcock, made a run into 
St. reve s Channel on purpose to show its powers. As the 
Stormcock is herself a remarkable craft, it will not be out of 
place to say a few words concerning her here. 

In the early days of steam navigation, tugs found their 
sole occupation in towing sailing ships up and > te estuaries 
or tidal rivers ; they seldom or never went far to sea. All this 
has been changed, however, and the first-class tugs of the 
Clyde, Thames, and Mersey, undertake long voyages, either 
to bring home disabled ships, or to take others to places 
wherein fair winds may be met with. For example, it is 
not improbable that the Stormcock may go to the Straits of 
ee ismasted ina bay there, 
to which she was towed by one of our men-of-war on the Pacific 
station. More and more powerful tugs are being built daily, 
and it is not too much to say that the Stormcock is one of the 
most powerful, if not the most powerful, tugs in existence. 
She is the property of Mr. W. H. Hill, Liverpool m r of 
the Allan Tine of steamers. She is 155ft. long, 25ft. beam, 
and draws 10ft. Gin. She is 90 tons register and 410 tons 
gross pigenane Egy can stow 390 rye of coal ae her ogg 

e is y two pairs of compound engines, wit 
cylinders 2 26in. and 45in, Rensine by Boin, stroke, drivin, 
twin screws 9ft. diameter and 12ft. pitch. Steam is sapglied 
by two cylindrical boilers, each jott. 6in. diameter, with 
three furnaces in each. The boilers face each other, and are 
fired fore and aft. The aft boiler furnaces are fitted with 
Martin’s patent fire doors, which are in high favour with the 
stokers. The boilers are of ]}in. iron. The engines indicate 
collectively 1200-horse power, and the the boat is 
over 14 knots an hour. She is built entirely of steel, and she 
has a steel upper deck, without planking. She has two oval 
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funnels, is schooner rigged, and far more resembles a smart 
gunboat than a tug. 

As she is used now and then as a tender to the huge Allan 
Atlantic steamers, she has, forward, a deck saloon of steel 
plates, with a pilot house and promenade deck on top. The 
saloon is lined with oak, sand-papered, and sli htly oiled, but 
not varnished, and decora with blue wall tiles, set in 
frames, ‘The fireplace is in the old English style, with a 
carved mantel-piece and brass mountings reaching to the deck 
overhead. The front end of the saloon is semicircular. Aft, 
ample accommodation is provided for the captain and first and 
second engineers, while forward there is a roomy forecastle 
for the crew. The Stormcock was built and engined by 
Messrs. Laird, of Birkenhead, at a cost of about £16,000, and 
does the firm and her owner very great credit. 

On Monday, at 2.30 p.m., the Stormeock left the 
landing stage, and went straight out to sea. Two Durham 

overnors are fitted on board, one for each pair of engines. 
They stand on brackets bolted to the ship’s side close to 
the condensers in the wings, and take up little room. They 
are driven by jin. thick gut bands from sheaves on the ends 
of the crank shafts just forward of the high: pressure excentrics. 
The morving was wet and calm, but as the day wore on the 
rain ceased, and a stiff breeze sprang up from the south-west, 
and by the time the Stormcock was an hour at sea she 

to get lively. She had comparatively little coal on board, as 
she was going into dock to get her bottom cleaned—for the 
first time, we believe, since she was launched in the end of 1877 
—and the tips of her propeller blades showed above water 
while she lay at anchor in the river. The result of the trial 
was in every way favourable to the Durham governor. So 
long as the engines kept down to about seventy-five revolu- 
tions per minute there was no racing, but the moment she 
began to pitch as she felt the seas the governor began to 
act; and we can safely say that while there was no approach 
to racing the speed of the engines was never redu below 
the normal wiley. The governor did, in one word, just 
what a watchful engineer would have done, only it did it 
better and more promptly. The sea was not sufficiently 
rough to bring out the virtues of the governor but 
it was quite rough enough to make it perform; and on 
one occasion, when for experiment sake the governor on 
the port engine was thrown out of gear, racing at 
once began and with it the ominous slap of water 
in the cylinders showed that the boilers were being made to 
prime. It is fair to Mr. Durham to add that those on board 
—and they were numerous—who represented the engineers 
and shipowners of Liverpool, agreed among themselves that 
the Velometer would effectually prevent racing, without the 
introduction of any countervailing disadvan an opinion 
in which we concur. The velometer is so simple that it 
requires little attention save to keep it oiled. A turn or two 
of the hand-wheel at the top of the spring box suffices to 
determine the number of revolutions which the crank shaft 
must make before it will act on the throttle valve. 

We understand that a company has been formed for manu- 
facturing the Velometer, under the title of Durham and Co., 
represented in Liverpool by Mr. C. P. Edney, of Chapel- 
street, and in London by Mr. J. Koch. 








DUEBERG’S BRICK KILNS. 


Two systems of continuous kilns for burning bricks, tiles, 
&c., have come into practical use—the French system of 
Colas, also known as that of Borie ; and the German system 
of Hoffmann, the well-known annular kiln or Ringoven. The 
principle of the kilns of Colas, Borie, and their imitators, 
consists in Placing the air-dried bricks on small railway trucks 
forming a long train. This is slowly moved through an 
arched chamber, provided in its centre with fixed fireplaces 
for burning the bricks ; the fire in these kilns is stationary, 
while the bricks are moved forward. The principle of the 
Hoffmann kiln is just the reverse ; here the bricks are stacked 
in an annular burning chamber and remain stationary while 
the fire travels through them, leaving burnt bricks in the 
rear anc advancing into and amongst the m bricks. The 
annular shape of the burning chamber allows a continuous 
operation of the kiln, the fire progressing in the circuit 
without interruption, while the burnt bricks behind the fire 
are continually replaced by green bricks. The first-named 
system is also worked continuously, the train being supplied 
in the rear with trucks containing green bricks, at the same 
rate as trucks with burnt bricks are withdrawn in the front. 

The first-named system, Dogue a number of years ago in 
France by M. Colas, was first carried into practice in the 
year 1854, by MM. Paul Borie et Cie., at Commercy, 
where they had erecteda kiln, in which perforated bricks and 
tiles were burned. Similar kilns have since then been con- 
structed and used, with more or less success, by many others ; 
for instance, in Germany by Herr Otto Bock, of Brunswick ; in 
France by M. Curot fils, of Abondant, Eure et Loire, &c. 
Lately Messrs. John Foster and Charles James Foster, 
of Normanton, Yorkshire, have obtained a patent in 
this country for a similar kiln. ll kilns of this 
kind, however, com 1 with the kilns of the said 
second system of Hoffmann, have met with little suc- 
cess, much objection against them having arisen from 
frequent interruptions in their operation, caused by the fact 
that a ey | train of loaded trucks cannot be moved con- 
tinuously through a fire in an arched chamber, with sufficient 
certainty. A brick, accidentally falling from a truck, ora 

iece of coal or cinder getting in between a truck and the 

iln wall, will stop the whole train. The principal advanta; 

of these kilns, the saving of labour on account of less eet 
ling of the bricks, is more than paralysed by the — 
interruptions in the operations of the kiln just refe to. 
Besides this, it has been found very difficult to keep the 
joints air-tight between the trucks and kiln walls, as well as 
those between the trucks themselves, while these are in motion, 
and for this reason it is almost impossible properly to protect 
against the fire their axles and axle-boxes. 

The kiln shown in the accompanying illustrations, the inven- 
tion of Herr H. Dueberg, of Berlin, Germany, is probably 
free from these objections, while it combines the advantages 
of the Hoffmann system of annular kilns, viz., saving in 
fuel, uniformity in burning, and certainty in working, with 
the saving of labour obtained by the kilns of Colas, Borie, &c. 
These objects are obtained by constructing an annular kiln 
with a movable floor, which consists of a series of sections or 
platforms, These platforms are supported by wheels and 
axles, which ran on a railway track extending all along the 
floor of the burning chamber; the platforms, therefore, are 
railway trucks, similar to those used in the kilns of Colas 
and Borie, but larger than these. The principal difference, 
and at the same time the principal advantage offered by Due- 
berg’s kiln, compared with those of Colas and Borie, is that 














the platform trucks are not moved during the burning of the 
bricks. On the cont , they are at rest during the entire 

rocess of burning, while the fire is advancing through the 
feiaien in the same manner as it does in the Hoffmann kiln. 
The fuel is dropped into and amongst the bricks to be burnt 
from a, through small holes in the arch of the burning 


c 4 

The trucks, after being loaded with green bricks, are run 
into the kiln one by one, each close up against the preceding 
one; the back of each truck is reas | with clay before the 
next truck is pushed in, and thus the joint is made air-tight. 
The two sides of the platforms lel to the wall of the 
burning chamberare e air-tight by filling the joints between 
the platforms and the kiln walls with sand, after a truck loaded 
wit n bricks has been run into the kiln, close up against 
the platform of the preceding truck. There is no danger of the 
joints between the platforms and the kiln walls, as well as of 
those between the platforms themselves not remaining air-tight 
during the process of burning, becauseeverythingis then at rest. 
On the other hand the working of the kiln cannot be interfered 
with, as has been the case with the kilns of Colas, Borie, and 
their imitators, by accident, such as from falling bricks or 
cinders, which constitute the — objections to the 
more general use of the above kilns. In Dueberg’s kiln the 
trucks are not moved until the bricks are completely burnt, 
and sufficiently cooled down to be removed, when the trucks 
are drawn out one by one; they are, therefore, never moved 
all at the same time; and, moreover, the trucks are never 
moved while still hot, but only when cold. In the kilns of 
Colas and Borie, all the trucks must be moved at once, 
and while a portion of them is passing through the 
fire, their axles being heated and no lubrication possible. 
In Dueberg’s kiln the axles of each truck may be lubricated 
before the same is drawn out of the kilns, as they are then 
quite cold. For these reasons the trucks of this kiln may be 
made much than those of the kilns of Colas and Borie, 
and consequently the area of the barvang chamber may also 
be made much larger than that of the said other kilns, It is 
evident that one truck containing 5000 bricks can be moved 
much easier than a train of about thirty trucks, each con- 
taining 500 bricks, the axles of about one-fourth of which 
trucks are almost red hot. Herr Otto Bock, the builder of the 
Borie kilns in Germany, had to use steam engines and 
hydraulic pumps for moving his long line of trucks through the 
-~ and has thereby frequently injured the trucks. Dueberg’s 
ki : 
which is placed in front of the doorway of the burning 
chamber when the trucks are to be drawn by hand, one truck 
after the other. It is evident that the labour in setting, as 
well as in drawing the bricks, is much easier in this kiln than 
in that of Hoffmann; the labourers are not compelled to work 
in the hot dusty atmosphere of the burning chamber, which 
is very objectionable in all other arched ki In setting 
the bricks for burning, as well as in removing them from the 
kiln, they are only handled once, while with other kilns they 
are in each case handled twice, first put on a wheelbarrow, 
and then taken off again and stacked. 

Dueberg’s kiln may be built for continuous as well as for 
periodical operation, The accompanying illustration repre- 
sent a kiln for continuous operation, with four burning 
chambers, The kiln may be built on an oblong plan, 
as well as on a square. Its eoeion | will, without further 
explanation, be understood by those who are familiar with the 
Hoffmann kiln. Those who are not can read the article about 
this kiln in Tur Encrnzer of December 3rd, 1869. _Dueberg’s 
kiln has been patented in this country by Mr. H. Wedekind, 
of 158, Fenchurch-street, London. 





requires no engine for moving the trucks, but som, erab | good 




















MESSRS. J. FOWLER AND CO.’S IMPROVED 
TRACTION ENGINES. 

Ar page 186 we illustrate two new pattern traction engines, 
exhibited at Bristol by Messrs. J. Fowler and Co., of Leeds. 
The drawing at the top of the page represents one of a class 
of road locomotives, specially designed for heavy traffic on 
ordinary roads. It is 6-H.P. nominal, has one cylinder, 8in. 
diameter and 10in. stroke. The cylinder is steam jacketted. 
One of the novelties in this arrangement is the gear for 
communicating motion to the driving wheels, the whole of 
the gearing with the exception of the main driving wheels 
and their pinions being carried inside the crank shaft box, as 
shown, instead of outside, as is the general practice. By this 
arrangement the width of the engine is considerably reduced, 
there being no overhanging gear outside the bearings except 
the main driving wheels and pinions. The main driving spur 
wheels are bolted to the rim of the hind or driving wheels ; 
by this arrangement the driving power of the engine is com- 
municated directly through the rim or tire of the wheels, 
instead of through the boss and spokes, as is the general 
practice. These driving wheels are 7ft. in diameter, and 16in. 
wide ; they revolve loose upon the hind axle, which is fixed, 
and are entirely of wrought iron, except the boss, which is of 
castiron. The bosses of these wheels are very long, and are 
bushed with phosphor bronze, and fitted with large oil boxes. 
The engine has two s for travelling on the road, slow 
speed being 14 miles per hour, and fast speed three miles per 
hour. It is fitted with a self-acting compensating gear, which 
enables the engine to be turned round the sh corners 
without. bri any undue strains upon the driving gear, 
each wheel revolving at the proper speed due to the curves 
round which the engine is wen ne The engine is under 
the complete control of one man, all the different handles and 
steerage being worked from the foot-plate on the tank, as 
shown. A fly-wheel, 4ft. Gin. diameter and 6in. wide, is 
mounted on one end of the crank shaft. Governors are also 
provided, and the engine when not required for road trattic 
can be used for driving agricultural inery. 

The boiler is of the usual locomotive the boiler barrel 
and fire-box shell being made of steel, double rivetted through- 
out. The internal fire-box is made of Lowmoor iron. This 
engine is capable of drawing a load of 20 tons on an ordinary 
macadamised road. 

The two engravings at the bottom of the page represent an 
arrangement for carrying road locomotives on springs, to 
which we referred in our report of the Bristol show. The 
main road axle A is square in the middle, and up indeed to 
the universal slide block C. To each side of the axle is 
rivetted a V-shaped plate B, and between these plates is placed 
a transverse spring as shown. O is a winding forward drum. 
The arrangement of the driving gear is so clearly shown that 
the drawing will be und without further explanation. 
It will be seen that the whole rear end of the engine is supported 
from the centre of the main road axle. A radius is 
introduced as shown, to prevent the axle from shifting side- 
ways. The ae slide block is shown separate in 
elevation. Its object is to permit the axle to rise at one 
side and fall at the other, without bending or straining the 
driving parts. It is, in a word, a species of universal joint. 
We have so often expressed ourselves in favour of the applica- 
tion of springs to road locomotives, that we need only — 
our pleasure here that Messrs. Fowler and Co. should have 
adopted so desirable an improvement as that which we have 
illustrated. 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


* It has come to our notice that some applicants to the Patent- 
effice Sales Deowtwel,. for Patent Specyfications, have — 
much unnecessary trouble and both to ti 
the Patent-office officials by giving the number of the page “ tne 
ENGINEER at which the Specification to, 
instead oom ee, The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0; y mare ae those pages and finding the numbers of the Speciji- 
cation.1 

Grants and Dates of Provisional Protection for Six Months. 





1885, Sream CuttivaTinc AppaRatvs, Percival Everitt, Great Ryburgh.— 
10th May, 1878. 

1927. E.ecrric Apparatus, Peter Jensen, Chancery-lane, — we: 
communi from Alexis Jean Baptiste Cance, Paris.—l4th May, 
1878. 

2788. Prorectinc Vesse.s from TorPEpo ATrTacks, Henry Holman Drake, 
— and the Hon. James Terence Fitzmaurice, idenhead.—11th 

uly, 1878. 

2931. ConpIMENT, MENT, or Bovavet Hover, Thomas White, Birming- 

ham.—23rd July, 1878 


2947. TexriLe Frere, Frederick George Vedova, Lord-street, Liverpool.— 
24th July, 1878. 

2998. Kxire CtgaNer, Joseph Trecziok, Mount Pleasant, Clerkenwell, 
and Albert Hunter Power, Vernon-street, London. —29th "July, 1878, 

3021. Snap or FasreninG for Purses, &e., Frederick Weintraud 
- pcre James Secundus Joyce, Aldermanbury, London.—30th July, 
1878. 

$054. Steam PLovcuine, John Henry Johnson, Lincoln's-inn-fields, Lon- 
don.—A communication from Alfred Debains, Paris.—2nd August, 1878. 

3086. Ovens, John Henry Johnson, .-"s ’s-inn-fields, London.—A com- 
munication from Girolamo Taddei, Paris. 

= Grates, Caleb Oyler Russell, Willesborough. —3rd August, 

8101. Lupricatise Loom Sprxpies, James Sutcliffe Smith and James 
Smith Sutcliffe, Bacup.—éth August, 1878. 

8110. Purrixc into Motion SMALL Enornss, &c., Carl Kesseler, Mohren- 
strasse, Berlin.—A communication from Dr. Paul Friese and Dr. Carl 
Scheibler, Berlin. 

8111. Stoppers for Borries, e Belleini, Barnsley.—7th August, 1878. 

—_ og or Putter Biocks, George Tangye, Birmingham.—St 

ugust, 1878. 

8163. SuGcar, John Schwartz, Pelham-street, oy, London. 

8165. a > val William Terry and John Scott, Dudley Hill, 
near 

=.’ — i &c., Stephen Holman, Lawrence Pountney-lane, 


ee oe ey pases 

3171. Wririne and Corrine Post-carps, Joaquim Antonio Macedo, Leeds. 
—10th August, 1878. 

3175. Money Tits, William met Py Twine, Franko ac London. 


— Bossin oa Sr Frankfort-on-the-Maine.—A com- 
ass. STOPPING —— Lt ~ hes ge yar pagan te. ual 


aus. ae —. at Screw owe lena Saeeae Ms = Bennett, 


sasr. — and aoe Charles Victor Allié and A: Yi 
id. i E> uguste Francois Ygouf, 
$191. PLarrmse MacHINEs, Thomas James Smith, Fleet-street, London 

A communication from Charles James Appleton, Boulevard Sebastopol, 


Paris. 
3193. Luwe and other Kins, Carl Theodor Burchardt, Berlin.—A commu- 
Berndt, Fuersten Baldermann, 


8195. Carpine Corron, &c., 

$197. Gassinc Yarn, Benj wn, Bury. 

3199. Screw PRoreLLERs, Edward fame Harland, Belfast. 

8201. CoLouninc Matrer, Hi Alston Whitaker, Bradford.—A com- 
raunication from William Stein, Moreuil, Fran 

3203. FasTeners for ~emenene or Houprne Theses, Gordon McDonald, 


ie, 
8205, Sratire, George Kissam Cooke, Fleet-street, London.— 
13th August, 1878. 
3209. Lusricatinc Cyiinpers, William Paulson, Mount Sorrel, near 


8211. Raisinc SUNKEN Vesseis, William Howe, Bath. 
3212. Corks, Cyrus Price, Wolverhampton. 
3215. Faprics for DrsiNrectixc Purposes, James Noad, Richmond 


3217. SIGNALLING by. Evecrrictry on Raitways, William Robert Lake, 
‘bu London.—A communication from Angelo Cat- 
taneo, Pa 


3219. HaNpLes of Canna, &c., Robert Church, Aldersgate-street, 
London.—14th August, 187: 





$220. Leck Bouts and om William Lord-street, 
Liverpool.- A communication from V: L" , New York. 
3221. Propuctnc Sterzoryre News Piares, Samuel Griffin, Observer 


Hunter Brandon, South- 
from Leopold Taskin, 


ee. cma Carriace Sprrxcs, Charles James Adolph Dick, Leyland- 
sais Liver Mere, Leander Wolett Boynton, 8 th ti 


3226. Taino SuEETS of Parer from Printinc Macat Hi John 
sf Rien Bs Jeeta hn Oe Shyer, cd 
7. ROLLER wyer, 
3228. Hyprocen Gas, Edward Griffith Brewer, Chancery- Jane, London.— 
A communication from Eugtne Ernest 
3229. Fotprnc CHatr BepsrEeaps, Melville Clark, Chancery- 
lane, London. —A communication from Jean Francois Régis Freydier, 


3230. Rotary Leverace, James Holden, Dublin. 
a Rotary Enotnes, James Eglington Anderson Gwynne, Essex-street 


8232. Ro: ‘Piawen, John Guy ‘vison, ilson, Quality-court, Chancery-lane, 
AD y 
London.— -A comm’ from Gustav Weber, Radeck, near Lueben, 


, Walsall. 
8222. Bormuye or TUNNELLING MACHINEs, 
London.—A comm 


besitldin 





unication 
$233. Prepartnc Corton, &c., Richard Curtis and William Henry Rhodes, 
Manchester. 


am, —g- Rese, &c., Robert Campbell Hindshaw, Manchester.—1l5th 
uguat, 18 
sae.» Recierenise Apparatus, John Joseph Baranowski, King’s-road, 


3238. Lamp Burners, William: Spence. -court, Chancery-lane, Lon- 
don.— A communication from Jean "André ay Paris. 

8239. ReVoLviye 1Ron SHUTTERS, , Manchester- 
square, London 

3240. Heative and Coote APPARATUS, ee Griffith Brewer, Chan- 
soo tenk, London.—A communication from Geza Zsadamyi, Csany, 


$241. Kerrie, &c., for Heattine Pur William Paul de la Penotitre, 


‘w-road, Ken‘ ‘own, on. 
3242. Propucinc ORNAMENTAL Pick, Queen's-road, SS 
hardt, Nurn! ° 


Edward Pick, 
John’s Wood, eo —A communication from Albert Friedrich 
3243. Propuctnc Proxtixc SURFACES, Hannibal Goodwin, Great Russell- 
street, London. 
—- SELr-Feepinc Pens, Melvin Charles Byron and Augustus Edward 
yt for Tza-pots and Corrge-Pots, John Edward Bingham, 
3246. SuLpHipE, &c., of Zinc, Carl Friedrich Claus, Charlotte-street, Fitzroy- 


square, 
on PERMANENT Way ae seeewan Silas Nicholls, St. 
London. —16th August, 1 ¥ nihil 
2 fincas, “George Andrews, Sidney-street, Mile End, 


3250. Propucine E.ectric Licut, Henry Wilde, Manchester. 
8251. Courtine Ratway Careiaces, &c,, James Richardson, Ryton-on- 


. PREPARATION of SaccHARINE Supstances, Astley Paston Price, Lin- 
in inka London.—A communication from Moriz Weinrich, 
ienna, Austria. 
3254. CHAFF-CUTTING Macuines, Herbert John Haddan, Strand, London. 
—A communication from Michael Honold, Eislingen, ' y. 
3255. Grinpinc Gram, Herbert John , London.—A com. 
munication from Peregrin Wilhelm, Vienna, Austria. 
3257. peeesett of Ammonia, Frank Clarke Hills, Chemical Works, Dept- 


$258. AppiTions to Srays, &c., Charlotta Helena Carlson, Lee, Kent.— 
lith August, 1178. 
3260. Sizernc Yarns, William Birtwistle, Blackburn, Lancashire. 
3262. Lire Buoys, Henry Barron Rodway, Torquay, Devonshire. 





3264. me owe Ae “y Pepeerene, os Pires, Edward Pritchard, Great 
t, Westminster, Lo: 

3266. pak taldoens MACHINE, George Henry Ellis, Stevenage, Herts. 

$268. Hypravtic Apparatus for OBTAINING Rorary Motion, Benjamin 
Walker and J ick Augustus Pflaum, Leeds. 

$270. BREECH-LOADING Frre-aRMs, Edward Griffith Brewer, Chancery-lane, 
London.—A munication from Valentin Sauerbrey, Basle, Switzer- 
land.—19th August, 1878. 

$274. Purtryinc and Buryinc Gases, William Seddon Sutherland, Bir- 


8276. UILDINGS, Arthur Wellesley Lake, Gloucester-gardens, mvt Park, 
London.—A communication from Thaddeus Hyatt, — York, U.S. 

$278. VeLocirepes, Roland Harrington, Wolver! ay 

a Cueckine Moygy, Thomas Warburton Kellett, “ola Hall-street, 


verpool. 
3282. ee of Atumina, Alexander Angus Croll, Coleman-street, 


3284. Buckims, John Thomas Weaver, Brighton. 
9986, Ponraste Frame, William Holt, Blackburn. 
see DRINKING VEssELs, William §& Suckling and William Empson, Bir- 


og my August, 1878. 

$290. IxprcaTine the Sreep of Rartway TRaINs, aog Simon, St. Peter's- 
square, .—A communication from Adolf Klose, St. Gallen, 
Switzerland. 

$202. Warer-Gavck Gtasses, John Ellis Partington, Bolton, Lanca- 


$204. Cuatrs for CHILDREN, William Morgan-Brown, London.—A commu- 
nication from Levi Haywood, on and Daniel Laurens Thompson, 
Baldwinsville, Massachusetts 

= Or Lamps, Thomas Wright Shaw, Edinburgh. 

. Boots and Suoxs, William Henry Abbott, Harrow, London. 

a TREATMENT of CELLULOID, Robert Brewster, Broad-street, ‘Golden- 
square, London.—2lst August, 1878. 

3304. Srrippinc VANEs or Bearps from QuiLts, William Edward Gedge, 
Wellington. mdon.—A ae from Francois Clément 

m, Donchery (Ardennes), Fran 

3306. Couptines for ConnecTING Pipes, Charles Henry Wilkinson, Slaith- 
waite, Huddersfield. 

» DRY-EARTH CLOSET Pax, Martin Underwood, London Wall, Lon- 

on. 
3310. VeLocipepes, John Iceley, Warman, Coventry. 
3314. Lusricatixc. JOURNALS of Raitway Veunicies,JHenry Harris Lake, 
mdon.—A communication from Samuel 

Norris, New York, U.S. 


3316. CLocks, &c., Jean Tetzis, Galatz, Greece. 
 * CEMENT, William Savidge Akerman, Bridgwater.— 2: 
Dress SusPeNDERS, George Rodney McDonald,; St. Martin’s-lane, 


3326. Roastinc Foop, John Godfrey Croft, Richmond, Yorkshire. 
ot SEwine a James Galloway Weir, Carlisle-street, Soho- 





2nd August, 


D etboamehe. Work Done by Macuines, Frederick Wilkinson, Man- 
S882. Sewixo Macutves, William Henry Abbott, Harrow.—23rd August, 
3334. CARBONACEOUS MaTertiats and Gases, Thomas Atkins, Clapham, 


3336. PosTaL DespatcH Apparatus, William —— Thompson, Lord- 
street, Liverpool.—A communication from M us Felicien Cheni- 
vesse, Rue de Chateaudun, Paris. 

3338. NETIsM, Johann Ernst Friedrich Liideke and a <a James 


Fearnley and Robert Dracup, Thorn- 


3346, FURNITURE and Gyuxastic Apparatus, Edward Griffith Brewer, 
“Genet lane, London.—A communication from Jean Baptiste Bastien, 


3348. Nosrpacs, Francois Le Maistre, Church-road, Islington, and William 
sonchts Jones, — ag tee ‘amden-road, London 
ARATUS for the Cure of Sanp Crack "William Alfred N 
oe London. ¥ eon 
2. Lozences, Joseph Wilson, jun., Glasgow.—24th August, 1878. 
3356. Fiovre Weavine mn ¥ mg Arthur. Charles Henderson, South- 
ampton-buil , London.—A communication from Emile Langon, 


3358. Commun Marcu and Asn-noxes, William Phillipe Thompson, Lord- 
street, een «se —A communication from M. Louis Calvet, Rue de 


3360. Learaer Darvine Baxps, John Holland, Whitelands, Ashton- 
under-Lyne. ‘ 
3364. Steam Enorves, Herbert Edward onan, Portsmouth. 


3366. TempPLatEs, &c., John Glasgow. 
3368. CooLine, &c., Ar, Charles Barlow, Southam}  tectubore -buildin Lon- 
don.—A communicatian from Paul Pacher von Ween 


26th August, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3454. it. Se pammnscoante aay meen, John Henry Johnson, 

unication from James H. Gilbert 

ind Wil William et Le bee Man New Yorn Us U.S.—31st Rages, 1878, 

Wardwell Shepard, 


Brooklyn, New 





iid 


leke. 8 
from Gennes” F. Simonds, Fitchburg, 





Patents on which the Stamp Duty of £50 has been Paid. 

3105. ee peo and ape Paper, William Conquest, Tudor-street, Lon- 

3109. vine of Gono, Arthur Waithman, Prestwich, Lancashire.—4th Sep- 

3123. SEWING THREAD, John Keats, bate rasge = Arthur Greenwood and 
September, 1 


Wainwright, Leeds.—éth 5. 
3236. Arpive Human Locomorton in woe Robert Henry Wallace Dun- 


lop, Ealing, M pe ota 1875. 
3 1h Soenter rae ‘ARBON VaPrours, Willian. oung, Clippens, N.B. 
3185. Makino CoLouRED URED IMPRESSIONS, Julien Guéneux, Boulevard de 
abe “Bettie Nesanrie” Wan Eivard Let, fu, and Goo 
EERING ARATUS, -, and 
Hallett, Victoria Docks, th (i si agg 1875. p oon 
3133. Prorectine Surrs, Benjamin Lumsd 
Lon and Thomas Connolly, Downham 
» London.—7th September, 1875. 
William Middleditch Scott, Birming- 


$223. SRERCH-LOADING ea 
3157. WATER-CLosErs, Youn 6 Grave, Manchester.—8th September, 1875. 





Patents on which the Stamp;Duty of £100 has been Paid. 
ta John Tonkin Cocking, Penzance, Cornwall. —6th September, 


2374. Uritastnc Bre Propucts of Sopa, James MacTear, Glasgow.—8th 
September, 1871. 





Notices of Intention to a meyer 


1446. Wrxpow-sasu Putieys, William ——_— 
, London.—A communication — =p Davis 


burn.—1lth April, 1878. 
1682. CuTTinc and oop, Charles Conway, Moreton Hampstead. 
Berrus, &c., on Suip-Boarp, John Calvin Thompson, Southampton- 


—26th April, 1878. 
1696. 
1697. IxpIa-RUBBER Pieces for Inrants’ Freptno Borties, Gerard Wen- 
von Na’ , Berlin.—A commtnication from 
Emile Sibenlist. 27th 


1706. Curruve and Pressinc an eee William Robert Lake, 
, London.—A communication from William 


ag ine " 
= ASHING Rotiers, Charles Greenwood and Arthtir Benjamin Cross- 
y, Halifax. 
1716. ¢ Coox:xe Stoves, &c,, Amelia Louisa Freund, Oldham.—29th April, 


1724. Pumps, George Vincent Fosbery, Bec! =e 

1782. TiLzs, Samuel prey ig Joseph Meir ee - epee and 
Robert and John Sneyd, Etruria.—30th April, 187: 

1767. Seuy-stoxinc Furnaces, &c,, John Baldwin and Alfred Clayton, 


1768. Carpet Baa, Louis Baumblatt, eee St. Denis, Paris. 
1778. Om Press PLates, Harrison -street, Kingston+ 
1781. BReRcH-LoaDING FIRE-ARMS, Adams Silver ani Walter 
-court, Cornhill, London.—2nd May, 1878. : 
1785. Tix-PLATES, << » George Hatton, Kidderminster. 
1798. Ovens, Peter J , Chanecery-lane, peony communication 
Aieunnie Lam ureux.—3rd May, 


from 
1794. Darnyixe Macuixes, Edward John Chambers, a 





1802. Savery ApraRatrus for ELevators, Frank Wirth, Fran 
the- — —A communication from Leopold Lebrecht Stieler, —4th 


May, 

1804. hee Bidne Grafton, Regent-place, Birmingham. 

1811, SEwiINe Widaenin, % oaaey aloes, Birmingham, and Frederick 
Whitley Thomson, G 

1sl4 FURE-LIGHTERS, William, Henry Clarke and James O’Brien, North- 
street, Hercules-buildings, London. 

1817. BUFFER Sprinos, &c., Hugh Adams Silver, Sun-court, Cornhill, 
London.—6th May, 1878. 

bay = Sewing Macaine Tapiss, Carl Pieper, Berlin,—A communication 

from Max Gritzner, Charles Delisle, Rudolf Gritzner, and Julius Gritz- 

ner, 

1836, SPooLs, &c., James Aimers, Galashiels. —7th May, 1878. 

1842. Tape Measure, Bristow Hunt, Serle-street, Lincoln’ s-inn, London, 
— A communication from Asahel Fleetwood Ward. 

1843. Stream Enoryes, William Rennie, Newry. 

1848. Courtine and Uncovpirnc Raitway Trveks, William Mawlam 
Stockton-on-Tees. 

1855. Leaven or Yeast, Moss Moritz Prager, Dalston, London.—8th May 
1878. 

1908. CLEANING YaRN, &c., John Knowles, Bolton.—11th May, 1878. 

1910. Frataer FAsRio, Mary Brewster, Logie-green, Edin argh. 13th 
May, 1878. 

1933. niet Carrie Foops, Alexander Melville Clark, Chancery-lane, 
London,—A communication from Jean Barthe. 

1934. VaLves, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Gustave Arnoux.—l4th May, 1878. 

1955. Dian Sicurine ScaLe, Herbert Perey M ler, Craven-terrace, Hyde 
Park, London.—lith May, 1878. 

1978. LycREasina Up-pravont in SHarts, James Beattie, Poet's-corner, 
Westminster, London. 

1992. Curtine Timpsr, John Jex Long, Glasgow —17th May, 1878, 

ange. Paver Pur, Josef Brabletz, Reichenau, Lower Austria,—22nd May, 

1878, 


2092. Sprep Reoutators, Bristow Hunt, Serle-street, Lincoin’s-inn, 
London.—A communication from Caldwell Culberson Jenkins,—24th 
May, 1878. 

2156 Giass, John George Sowerby, Ellison Flint Glassworks, Gateshead. 
29th May, 1878. 

2179. HaRNEss, Martin ‘Kosminski, Aldermanbury, London.—3lst May, 
1878. i 

2938, TERRA- -corra, Charles Edward Appleby, Kensington, London.— 
5th June, 1878. 

2357. Steam Borcers, Henry Turner, Canada Works, Birkenhead.—13th 
June, 1878. 

2424, BeaRincs for SHarrs, Antoine Courne, Rue St. Etienne, Nice.— 
18th June, 1878. 

2520. Turnip Toinners, John Garrood, Fakenham. 

2524. Wire Heatps, Henry Bernoulli Barlow, jun., Manchester.—24th 


June, 1878. 
2675. Lamps and Burners, Henry Reece, Piccadilly, London.—4th July, 
878. 


1 

2763. STEAM Enotne GovEeRNoRS, Charles Max Sombart, Magdeburg, Ger- 
many.—A communication from Edward Buss.-—10th July, 1878. 

2788. Prorectinc Vessets, Henry Holman Drake Fowey, Cornwall, and 
James Terence Fitzmaurice, Maidenhead. —11th July, 1878. 

2906. Looms for Weavinc, Abraham Lord, Middleton, Manchester.—20th 
Julg, 1878. 

2047. * ‘tpke, Frederick George Vedova, Lord-street, Liverpool. —24th July, 


1878, 
2979. ALBUMINOUS BiscurTs, John Tayler, Preston, Brighton.—26th July, 
1878. 


3044. SHUTTLEs, John Clayton and Dan Clayton, Thornton-road, Bradford. 
— lst August, 1878 
$140. CLostxe Jars, Thomas George Fonnereau Dolby, Dulwich, Surrey. 
—S8th August, 1878. 
3148, Rives, &c., John Vernon Hope, Crosby, Lancashire.—0%h August, 
1878. 


3163. Manu FACTURE of Sugar, John Schwartz, Pelham-street, Stepney, 
London.—l0th Auguat, 1878. 

3185. Woop Sckews, Thomas Oldham Bennett, Manchester, — 12th 
August, 1878, 

3195, CaRDING Corrox, Evan Arthur Leigh, Manchester.—lith August, 
1878. 


3209. Lv BRICATING CYLINDERS, William Paulson, Mount Sorrel, Lough- 
h, Leicester.—l4th August, 1878. 
3227. ROLLER Beartnos, Josephus John George Shawyer, Buckland.—15th 
August, 1878. 
3239. Revo.vine Inon Suutters, Barrow Turner, East-stiect, Manchester- 
London. 


uare, 

sad. Proucine ORNAMENTAL Ervects, Edward Pick, Queen’s-road, St. 
John’s Wood, London.—A communication from Albert Friedrich Eck- 
hardt.—-16th August, 1878. 

$250. Propucine Eecrric Licut, Henry Wilde, Manchester.—17th August, 
1878. 

3266. Kwire-cLeaninc Macutne, George Henry Ellis, Stevenage, Herts.— 
19th Auguat, 1878. 5 

a MeTaLLic SHincies, Henry Wardwell, Shepard, Brooklyn, New 

3493. CIRCULAR Saw, William Robert Lake, th Lon- 
don.—A communication from George F. *bimonda nord September, 1878. 


tustlad 








an interest in f such applications 
fe erry be bendy such appli 


soni leave parti: in pone eir objections to such ay 
= the office of vine Commissioners of Patents within twenty-one days after 
e. 





List of Specifications published during the week ending 
7th September, 1878. 


4040, Sd.; 6, 4d.; 57, 2d.; 100, 6d.; 139, 4d.; 157, 6d.; 206, ; 261, 6d.; 
263, 10d. ; 271, = 273, 10d.; 281, 64.5 202, 2d.; 293, 4d.; 300, 6d.; 310, 6d.; 
338, 4d.; 343, ‘ed.; '354, 6d.; ag $58, 6d.; 365, 8d.; 366, 6d.; 369, 4d.; 873, 6d.; 


376, 6d.; 383, 2d. 891, 6d.; 392, 6d.; 399, 6d.; 403, 6d.; 408, 10d.; 410, 6d.; 
412, 6d. 5 415, 6d.; j 418, 6d.; 420, 6d.; 424, Od.;, 425, 64. ; 426, 6d.; 427, 6d.; 


~. 
- 


575, 6d.; 588, 6d.; 
1624, 8d.; 1956, 8d.; 2218, “ba. 





*,* Specifications will be forwarded by post from the Patent-office on 


recei of ag amount of price and postage. Sums ex = taien be 
reunited y Post-office Order, made payable at the 
Holborn, t2 to Mr. H. Reader Lack her Majesty's Patent-office, hs 


ampton- a Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves omen S for Tux ory omar at the office of 


Her Majesty's Commissioners 0, 


4308. Dry Gas Meters, J. Schtilke.—Dated 22nd November, 1877. 1. 

The gas is introd uced alternately to two flexible , surrounded by a 
chamber, into eich th the gas is delivered before issu: ng from the hy eed 
in order to act as the air vessel of a pump for providing Casmenees Het 
and also to maintain the same pressure Fithout as within the = bags and 
thus keep the valves almost in a state of equilibrium. A rod 
each bag actuates the valves when the eo] - alternately distended, so 
that the outlet valve of the one distended and of the 

closed simultaneous] re The he bate are formed of per suitable 


cl 

fabric treated with a com 

tnd ion part watorbotled together, dt which nad el ory para 
of chromate o’ f potash, and four parts of an alocholic solution of 





4534. Writina Case, &c., B. J. Walford.—Dated 1st December, 1877.— 
(Provisional protection not allowed.) 2d. 
The case is in the form of a portfolio, and contains pieces of absorbent 
material upon which advertisements are printed. 
4783. Macuinery ror PLeatine, H. Webster.—Dated 15th December, 1877. 


6d. 

A wheel fitted with ections upon the circumference shaped to suit 
wh eae venee und ‘heving Saett poalltes ree to the 
ape gee Fo pene damp ich n rene tbo wal = yw 

wortn-W) upon a double spur and bevel 
an, | Sted with antl many poh the pleater, and is placed just behind the 
needle on the bed plate. 
. VELOCIPEDES, J. T'urner,—Dated 20th December, 1877.—( Provisional 
rotection not dllowed.) 2d. 

Tho backbotie is form from a threr-<ided stesl tube, preferably of the 
form of an equilateral triangle in cross section, and tapering from the 
front to the rear end. 
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. PREPARING AND SPINNING MANILLA AND OTHER Fibres, J, Barbour: 

— Dated 24th December, 1877. F 
The i ties in the ~ oy are eens ~pe eA a pair of 
wing rollers placed between the gills an yer of spinning frames, 
ps ne se the gills and the delivery rollers of preparing ines. 
To these rollers a vi rotary motion is communicated, so that when 
a thick portion of sliver is presented to them, their speed is increased, 
thus giving the sliver an increased draft. This is effected by means of a 
friction drivi wheel fitted to one of the rollers and driven by contact 
with two fri drivers going at different surface speeds. hen the 
sliver is thick the driving wheel is lifted out of contact with the slow 
driver and comes in contact with the fast driver. The on the 
bobbins is regulated so as to obtain an uniform tension on the yarn by 
connecting the bobbin with an expanding fan that requires more power 
to i fo the span increases; thus as the bobbin fills, there is not 
cole ae inc! drag caused by the quicker speed at which the fan is 
driven by the bobbin, but the fan blades increase in efficacy by acting 
further from the centre, and thus the required increase of on the 

bobbin is obtained as it fills, 


4023. Sanitary Pans on Boxes, G. Hughes.—Dated 29th December, 1877. 
4d. 


A grooved lid is formed with wedges on one of the rims forming the 
groove, such wedges interlocking with other es formed on the sides 
of the pan, so that when the lid is moved in proper direction the 
pairs of wedges bind the lid or cover down firmly over the pan and 
prevent the escape of effluvia therefrom. 

4048. Ralxs, S. Aldred.—Dated 3\st December, 1877. 6d. 

The rail is formed with a double head made up of two similar sections 
with a broad head at one edge and a narrow head at the other, and united 
by a web with one side considerably inclined from the perpen 
axis of the half rail. The broad h of one half rail is used for the 
tread, and the other half rail is reversed with the narrow head upper- 
most, which thus acts as a guard for the tread. The two inclined 
surfaces come ther, and when the pressure is brought upon the 
tread of the one , it is communicated through such surfaces to the 
other half. The rails are placed in cast iron chairs and secured with keys. 
4049. Sewine Macuines, N. Salamon.—Dated 81st December, 1877.-(A 

communication.) 6d. 

For sewing straw plait it is necessary to keep the thread at the back of 
the work, is vided for by feeding the work up to the vertical 
needle by short ded tong steps alternately, and making the short stitch 
lie on the face of the work, and the long stitch at the back. The alter- 
nating long and short feed is produced by means of a suitably cut cam, 
one rotation of which will give two forward motions to the feed dog. 

he n e works in connection with a whirl, fetching up the thread 
from below the table of the machine, and for this is formed with 
a hook. Standing opposite to this hook (near the t of the needle) is 
a second hook, which, at a certain part of the operation, retains the 
loop brought up by the lower hook, and carries it down through the 
work after the short feed has taken place. 

34. Rearina Macuines, J. Hornsby, J. Innocent, and G. 7, Rutter.—Dated 
2nd January, 1878.—(Partly @ communication.) 6d. 

The machine can be raised or lowered by means of a spindle passing 
through the main axle, and having on its outer end a worm wheel gearing 
with a worm, which can be turned by a crank handle, whilst the inner 
end of the spindle carries a pinion gearing with a toothed arc on the 
frame. The driving mechanism is thrown in or out of by means of 
a treadle fitted to one end of a shaft running through the main axle, 
the inner end of the shaft being connected to one end of a small lever 
carried by the quadrant, the other end of which is connected to the 
clutch fork. The machine is tilted as described in patent No. 3482, dated 
1875, by means of a lever close to the driver. Through the axis of the 
lever passes another axis, to the outer end of which is attached a lever 
handle and to the inner end a lever arm, from which an upward or 
downward movement can be given to the finger used for shifting the 
switch piece of the cam, by which the action of the rakes is controlled so 
as to bring this finger o ite to any one or other of the revolving cams 
which act upon it, and thereby vary the rate of delivery as described in 
patent No. 2890, dated 1876. 

45. Hanpies ror Cursts anp Boxes, W. Bachtenkirch.—Dated 3rd 
January, 1878. 4d. 

A plate of metal is secured to the box, and is flat except at the middle, 
where it is formed with an open concave rib, in which two notches are 
cut. The handle is placed in the open hollow of the rib, and its ends are 
bent over so as to project through the notches. When the handle is 
— a! a horizontal position its bent ends bear against the front side 
of the p) 5 


46. Looms, C. Catlow.—Dated 8rd January, 1878. 8d. 

The healds are operated and the required dwell secured by means of a 
combination of springs and be ge the heald rollers being supported by 
brackets, the springs connec’ with the rollers being attached to the 
heald roller and to a standard. The fast driving pulley of the loom is 
excentric to the driving shaft, so that the strap is tight when the loom is 
beating up, and slack when the loom knocks off and the brake is applied. 
The swell has an overhanging lip and the stop rod finger is provided 
with an adjustable set screw, the head of which acts against the pro- 
jecting end of the swell. Links and spiral springs are attached directly 
trom the crank arm to a lever for operating the stop rod and stop finger. 
The wear of brasses of crank arms is compen for by introducin, 
between the flanges of the brasses strips of metal, which can be renogel 
and the cotter driven up tight. An additional roller made slightly 
convex so as to secure a more even grip across the width of the piece is 
used in the apparatus for taking up the cloth as woven. To steady the 
rotation of the tappet shafts and the crank shafts when the necks are 
worn, a boss is applied to each shaft, and has an arm extending therefrom 
and provided with slot holes, through which bolts are passed and 
—- so as to maintain a proper relative distance between the said 
8 \° 
47. Dressine Stove, B. A. Cowper.—Dated 3rd January, 1878. 6d. 

A reciprocating piston working quickly in a cylinder is actuated by 
steam or compressed uir and carries the chipping tool. The cylinder and 
tool are ted on longitudinal and tr slides, so that being 
moved by hand or by power it is caused to pass slowly over the surface 
of the stone, and at each passage cut a certain width of the stone down 
tongioss, level, the tool being pr ted from ding below the 

depth by a fixed or adjustable stop that receives the blow if it 
does not fall on the stone. 


60. Fivrp Insecrors, J. Hall.—Dated 4th January, 1878. 6d 

The ordinary interior regulating spindle, and the means for regulat: 
the steam nozzle relatively to the ey eyed receiving passage, orcintionel, 
and the injector is immersed in the water of the supply cistern. The 
body of the injector is pierced with holes to admit water to the interior. 
The steam nozzle is placed in front of the orifice part, which rises into 
the chamber, and is made in one piece with the receiver, which is pierced 
with two or three holes near the middle of its length, and at this part 
the body of the injector is chambered out and formed with an outlet 
fitted with an automatic vacuum valve, by preference an india-rubber 
ball. The object of the holes and the valve is to get rid of the air and 
enable a vacuum to be created when starting. The steam nozzle is 
inserted into the hollow body of the injector, and is held in place by a 
union nut screwed on the outside of the body, and pressing on a co 
on the nozzle, and a back nut is fitted on the outer screwed end of the 
nozzle for ee regulating of the nozzle by the union 
nut with nozzle and back nut up or down as required. 

88. Fasteners ror Doors, Wixpows, &c., N. Thompson,—Dated 7th 
January, 1878. 6d. 

Two plates are provided with a stud, preferably of equal height and 
width, and made with faces fitting closely together. To one stud is pin- 
jointed a lever provided with an opening, to pass over and embrace the 
two studs and lock them together. 

91. Lace, R. Maxton and F. G. Perry.—Dated 7th January, 1878. 6d. 
A net or ground as fine again as the gauge of the m © is produced, 








and with twist on all the pillars. Three warp threads are provided for 
each bobbin thread, either throughout or at the parts where the fine net 
or ground is to be produced. 


eens ror Wasnine, &c., 7. Green.—Dated 8th January, 1878. 


The tub is mounted on a horizontal stand, carried by a vertical ie. 
that the stand with the tub can be revolved. Above the top of the tub is 
a horizontal crank axis, carried in bearings by the framing. From the 
crank connecting rods pass downwards to a plunger within the tub, and 
give it a rising-and-falling motion. The crank axis is driven by a pinion 
upon it gearing with a toothed wheel on the driving shaft, which also 
carries a belt pulley giving motion to the axis of a toothed wheel that 
with a ring of teeth on the under side of the stand. The plunger is 
‘ormed on its under side with a wooden rim projecting downwa' 
around its edges. At the bottom of the tub is a false bottom, fluted on 
its upper surface and resting on india-rubber springs. 
109. mavannee Cnatrs, 8. Pitt.—Dated 8th January, 1878.—(A communi- 
cation, . 

The chair frame is capable of a vertical movement readily imparted to 
it without shocks or jerks, and can also be turned round freely, An accu- 
rately cylinder is supported by and swivels in the chair base. A 
hollow piston, secured at its upper end to the chair e, works up and 
down in the cylinder and is closed at the bottom, where two valves open- 
ing outwards are . One valve is to allow fluid to pass from the 
interior of the piston to the cylinder when the seat and piston are 
raised by means of a toothed wheel actuated by a treadle, and gearing 
with a rack formed on the side of the other valve is some- 


what smaller, and allows the fluid to pass back into the piston, so that 





the piston and seat may descend. The valves are opened and closed by 
means of rods. 
118. Manuracrure or Patnts orn CoLourine Marrers, H. Knight.—Dated 
9th January, 1878, e 
Coloured or ferruginous sands and coloured sandstones are burnt in an 
open or close vessel and then ground to an impalpable powder, when they 
are mixed with oil, spirits of tine, size, water, or other substances 
or colouring matters to prod ifferent colours or es. 
11'7. Rerriceratinc Apparatus, D. Tallerman, BE. A. Gruning, and A. D. 
Dawnay.—Dated 9th January, 1878. 8d. 
A series of very thin cast or wrought iron mines are placed in parallel 
lengths connected at both their extremities bonnet bends, Each 





first to left and then to and also at- 
fengeh is laid at an inclination, right, - 





tr ly, so that any moisture may run towards 
lowest point and pass away into a syphon. The inlet is at the lowest end 





of the lowest pipe, and the outlet at uy end of the highest. At the 
inlet is a dish kind of air receiver, to which the inlet pes are ai 
by a trumpet-mouthed funnel. e coil is cont: 


with ice or other cold-producing substance, and a fan or blower is placed 

either at the outlet or inlet end, so as to cause a flow of air through 

the coil, and reduce it in temperature. 

122. Larcnes ror Doors anp Gates, J. P. Lawrence.—Dated 10th January, 
1878.—(A communication.) 4d, 

A lever is pivotted at one end toa t above the latch in sucha 
manner that when not required in action the other end rests on the 
latch, and by its weight assists the maintenance of the latch in its 

ition in the catch. When Rg <p to lock the latch and prevent its 

ing raised, the lever is raised into a vertical position, when an excen- 

tric formed on the pivotted end is brought to bear upon the upper side of 

the beak of the catch, confining it within the loop, and thus preventing 

its being raised out of the catch. 

128. Hypravic Presses, J. Napier.—Dated 10th January, 1878.—(Not 
proceeded with.) 2d. 

The head of the is movable on the columns, which are secured at 
the top b; slight irea heading. The head is raised or lowered by the 
ram by the insertion of one or two wooden blocks between it and the 
movable sole of the press, and will be held at the desired elevation by 
keys or rods passed through slits in the columns, 

126. Apparatus FoR THE PropuctioNn or CLear Bock Ice, D. Guillod.— 
Dated 10th January, 1878. 

Moulds, open at both ends, are placed horizontally or somewhat 
obliquely in a tank containing the water to be frozen, and a circulation 
of water through the interior of the moulds is caused by means of a screw 
paddle or suitable pum hereby air liberated in the process of con- 
gelation is swept out of the moulds before it becomes im) med by the 
crystals of ice as they form, and clear or transparent blocks of ice are 
thus produced. 

12'7. Pens anp Pewnnopers, J. H. Johnson.—Dated 10th January, 1878.— 
(A communication.) 6d. 

A charge of soluble solid ink in the form of a pencil lead is introduced 
in a tube formed in one piece with the inner barrel of the penholders; the 
outer end of the tube forms a clasp and extends forward, so as to be in 
close proximity to the under side of the pen. The ink may thus be re- 
newed as often as requisite, 

140. Tires on Haur-trps ror Boots, W. A. Barlow.—Dated 11th January, 
187: 


8. 6d. 
plate is formed with an edge, which extends, and is presented 
when fitted, along the back edge of the leather of the heel, and extending 
more or less to the right or left, or immediately at the back of the 
heel at the point which is liable to wear. The plate extends underneath 
the top or facing leather, and lies flat u the under leather or “lift,” 
and is perforated or cut away so as to allow of the nails or rivets serving 
to secure the fac’ leather to the heel, passing freely through into the 
leathers or lifts making up the heel. 
142. Surrr Srups, &c., 7. Shaw and F. A. Walton.—Dated 11th January, 
1878. 6d. 


The stud is in one piece, and within the ‘‘ shell” is placed a bow spring 
in close contact with the lower end of an upright peg or tube inserted in 
a socket, the upper end of the having movable tongues, which are 
acted upon by two projections w! slide in the body of the “ shell” in 
such a manne: that w the stud is to be attached to the garment, the 
tongues are closed, and when passed through the holes, the pro; 
ressed inwards, and the bow spring acts upon the peg or tube, 





are 
causing it to expand and firm hold of the garment. 
150. Raisinc SupMercep Surps, F.-Chism.— Dated 12th January, 


878. 6d, 

The sand is dredged away from the sides of the ship, and the end of a 

ht chain cable is then anchored and apes across the bows and the 
cable paid out as closely as ible all round the ship, and again across 
the bows on the opposite side, and the other end is anchored and buoyed 
after having drawn it as tightly as will secure contact with the ship. On 
the chain at intervals apart a series of rings are fixed, through each of 
which a rope is passed to draw strong steel wire pendants through the 
rings when the chain is in place. One end of each pendant pete oe 
the surface over the gunwale of the ship, and the other is from 
the ship to a distance, and there buoyed. One end of a stout hempen 
rope is then buoyed at a distance right ahead of the ship, and the rope 
then paid out several times round the ship, taking care to draw it close 
to the ship. Over ae a coil of many turns of a strong steel wire 
rope is similarly laid, over this again another coil of hempen rope. 
The pendant ropes being thus ly attached te the sub d vessel, 
the requisite lifting power is applied in any convenient manner. 

151. Bicycies, W. Carter.—Dated 12th January, 1878. 6d. 

Three bicycle wheels are connected r by a triangular or other 
par se frame jointed to forks which clip the wh each being provided 
with a guiding handle. Cranks are attached to the axles of each wheel, 
and a seat is arranged above each so that each wheel may have a rider 
who can assist to propel the vehicle. Four wheels may be employed in 
pairs, one behind the other, to be driven in the same way. 


154. Manuractore or Steet Incors or Buooms FoR ARMOUR-PLATEs, G. 
W. Knox.—Dated 12th January, 1878. 

Cores of wrought iron are placed in the mould and molten steel is run 
over and around them, so as to form castings, the exterior and main body 
of which is com of steel, whilst the interior consists of the cores 
united together by the steel. 

156. Srixnine, J. Dodd.—Dated 12th January, 1878. 6d. 

In ring and traveller frames the base of the cop bs ae the spool is built 
up by an t, whereby the yarn or thread is accumulated upon 
the base. The heart wheels and rack for effecting the lifting of the rail are 
of the ordinary construction, and the rack gives motion toa train of gear- 
ing of ordinary arrangement, but u the axis of the last of the train is 
placed a volute or excentric toothed wheel with another which 
— motion to the lifting rack, and when the base of the cop is being 

‘ormed the lesser radii of the former keeps in gear with the larger of the 
latter, whereby the amount of lifting motion is retarded, but when the 
base has been formed concentric = of the wheels pass into gear, and 
the ordinary winding of the cop takes place. 


161. Jomrs vor Pires or Tubes, €. Jordan.—Dated 12th January, 1878. 
6d. 


The filling piece of lead or other soft metal is cast in the form of a 
bush, and is scam in the socket or placed on the end of the pipe to 
form the joint, and the two parts being made to fit tightly, are then 
forced or drawn together so as to Pp the bush between the two 
ends of , and thus form a tight joint. The bush may be formed with 
oe ee ee the pipes being jointed at an angle 

each other. 


169. Apparatus ror Licutine Cigars AND Pipss, &., H. Klein.—Doted 
14th January, 1878. 6d. 

A pusher secured to a piece of tinder or prepared cotton slides in a slit 
formed in the case. A continuous fuse is attached to.a pusher sliding 
in a slot formed in the fuse tube, the open end of which is in close 
proximity to the open end of the tinder tube, so that 
| Nagpens forward, and on coming in contact with a rough 
igni' 











open end of its tube, it ites and causes the tinder or cotton to 
ie te likewise. Caps are fit over the open ends of the tubes when not 
use. 
172. Enctves ror ComPRESSION oF AIR oR Gas, J. Alexander.—Dated 14th 
January, 1878. a 
Each valve slide of the compressing cylinder is made with a cavity for 
putting the cylinder port in communication with an hosp scl when 
moved towards one end, but the slide does not uncover the der port 
Geonge Ie tor the pemege of the compeemed abn aud thir porete Stved 
ug! ‘or the oO! e com) , ani ti 
with a clack valve aimtie strengthened with metal plates. This valve 
prevents the Cy ee mY pen rey pop expanding into the 
cylinder at the beginning of stroke, and the air or gas is compressed 
in the cylinder until its pressure equals that in the casing, when it lifts 
the clack valve and passes into the casing, and thence to the receiver. 
On the maximum gee being attained in the receiver, a loaded 
opens the valves to which it is connected, and the compressing piston 
can then merely make the air circulate through the passages, thus 
preventing the expenditure of power when the air has reached its 
maximum pressure. 
174. TrReEatMENT or Paper AND Woven Fasrics, 4. EF. Healey.—14th 
January, 1878. 6d. 
is relates to improvements on patents No. 1717, dated 25th May, 
1868, and No. 827, dated 5th March, d consists in sharply divert- 
ing the direct motion of the paper or fabric into the bath. of 


sal eritniged te an ofte ea ler situate at the level of the 
and so as to give a definite bend and pull to the web from the 





point at which it commences to expand and become limp, whence it 
passes down to the inferior rollers, By this means the liability of 
pucker, creases, and other defects is entirely obviated. A set of rolls are 
provided, and the webs upon leaving the solution are each 
separately, and prevented from contact until they are pressed her 

the ure rollers, thus allowing free vent for the liqueous solution 

out by the pressure rollers, which is ducted to a t 

vessel and treated as desired. 


180. Governors ror Enaines, J. F. Wiles.—Dated 15th January, 1878. 
6d. 


A ring or disc is mounted on a cross axis carried by a renting. shaft, 
and is connected at one side to a spring or weight, and at the other side 
to a link attached to the slide for working the throttle valve. 

181. Macuinery vor Corrine THE Teeru or Fives, W. R. Lake.—Dated 
15th January, 1878.—(A communication.) 8d. 

Near the top of a supporting bed is a recess, into which is 
fitted a toothed rim, which has a circular motion imparted to it bya 
ion, and carries two uprights. A swivel frame adjustable to any 
of a circle receives a circular travelling to which a horizontal 
travel is imparted by a feed screw engaging with a nut attached to the 
bed. The tang is placed under the bridge of an adjustable holder fitted 
with spring pins and jamb nuts in the top and sides. eed screw 
always in motion when the machine is g, but does not run at a 
uniform the motion being obtained excentric toothed 
wheels, file is cut from tang to toe, forcing the fibres together and 
giving strength to the tooth. 

182. Macunery ror Formino THE TEETH oF Rasps.—Dated 15th January, 
1878.—{A communication.) 8d. 

Rasps have their teeth formed by imparting an intermittent motion to 
the tool, and a thumbscrew in connection with springs regulates the 
force of the blow, thereby viding any required depth of tooth. The 
tool is caused to travel back and forth across the metallic blank at any 
distance in a vertical plane, thereby producing any required width of 
rasp, the tool being fed along at regular and proper intervals by means 
of « ratchet wheel actuated by a reversible pawl which allows the bed to 
be moved back or forth, and which in connection with another reversible 
pawl serves to keep the ratchet wheel stationary and prevent any rebound 
of the bed from the force of the blow. 

183 Cuars, J. Noad.—Dated 15th January, 1878. 6d, 

Steel chains are cast, a number of separate links be first cast in 
steel chills and then placed in another set of chills in which there are 
hollows corresponding in form to portions of three of the links of the 
chain to be produced. Half of these chills receive the separate links, and 
between pit pair so fitted are placed an empty pair at right angles. The 
links project on either side from the chills and protrude a short way into 
the cavities in the intermediate chills, leaving unfilled spaces corre- 
sponding to the intermediate links he pam to complete the chain. 
Melted steel is then poured into the c' and the Chain completed by 
annealing. 
184. DisinrecRaTine or Crusuine Grain, &e, J. A. Fawcett.—Dated lath 

January, 1878. : : 

One or more pairs of jaws are employed, one jaw of each pair being 
movable by an excentric, so as to crush the in between them. A 
rubbing or grinding action may also be im: to them in any suitable 
manner. 

191. Appliances For UTILIsiInG AND ConvEYING SOUNDS OR SIGNALS FROM 
TELEPHONIC OR SounD-PRODUCING INSTRUMENTS, G. E. Pritchett.— 
Dated 15th January, 1878. 8d. 

Caps or covers are placed in close connection with the instruments so 
as to catch the words produced, and from these tubes branch off a number 
of tubes, terminating in ear-pieces or mouth-pieces. 

193. Looms ror Weavine, R. H. Hutchinson.—Dated 15th January, 1878. 





- 


6d, 

The loom is automatically stopped after a certain le of cloth is 
woven in order to weave an ornamental heading at each “cut” or length. 
Gear wheels driven from the emery roller actuate a disc having a slot in 

> direction of its axis. Resting upon the periphery of the disc is a rod, 
to which is attached a finger, which as long as the rod is supported by 
the disc is above or out of the way of a pusher attached to the front of 
the slay. When the dise has e one revolution the rod falls intu the 
slots, lowers the rod, and brings the finger in line with the pusher, which 
forces the finger against a rod Scunested with the ordinary knocking-off 
apparatus, and the loom is stopped. 


104. VentiLatTINe Buriprxes, IV. A. Barlow.—Dated 15th January, 1878. 
‘A Pees 


communication. . 

A current of hot air is forced through vertical conically reduced tubes, 
surrounded by a vertical tube, from which the air is withdrawn by the 
current of hot air passi upwards, and the outer air enters this tube 
through orifices just on the level of the conical inner tube. The action of 
the apparatus is the same as an injector. 


1906. Manuracrure or Wuee ts, Tires, &c., J. C. Wilson.—Dated lith 
January, 1878. 6d. 

The boss is formed by stamping under a steam hammer a disc with a 
thickened centre, through which a hole is piereed for the axle. The rim 
of the disc is then cut away, leaving a num! of arms to serve as the 
roots of the spokes. Two discs thus formed are placed together with 
their hubs or centres facing inwards, by which they are then welded, the 
arms of the one being inters: between the arms of er. Tho 
spokes are completed by welding on suitably shaped pieces, and the rim 
or hoop is then welded to the outer ends of the spokes. 

17, Boap Locomotive Enotes, 7. Aveling.—Dated 15th January, 1878. 


All the gear wheels are keyed firmly to their shafts. The crank shaft 
carries two pinions of equal pitch, gearing respectively with a spur-wheel 
made fast to a sleeve, free to slide on a dead counter shaft made fast to 
the horn plates. Between the pinions is a space which allows the spur- 
wheel to be thrown out of gear. On the sleeve are mounted two pinions 
of different pitch, and on a second counter shaft also mounted in the 
horn plates are two wheels gearing respectively into the pinions on the 
sleeve, according to the speed req . All this gearing lying within 
the horn plates permits the carrying wheels to be brought closer together. 
The end of the second countershaft outside the horn plate carries « spur- 
wheel, which transmits motion to the driving axle, on which the wheels 
are mounted. 

198. Presses ror GuaziInG oR FinisHInG Paper, J. H. Johnson.—Dated 
15th January, 1878.—(A communication.) 6d. 

The paper is passed een two pairs of rolls supported in a frame 
in a line, one above the other, the upper consisting of a 
hard cast iron polished roller and a paper roll, through which the 
paper and returns between the two paper rolls without being 
P , when it is taken between the lower pair of rolls, similar to the 

rst. In the first pair the iron roll is at the top and in the lower pair at 
the bottom, so that each side of the paperis acted on once by the polished 
rolls, producing a thoroughly uniform glaze. 
199. Steam Encines anp Borers, 4. Van Winkle.—Dated lith January, 
1878.—( Provisional protection not allowed.) 4d. 

In portable engines, where the crank shaft and cylinder are attached 
directly to the boiler without framing, the boiler is constructed so. that 
the fly-wheel shaft may be secured to the boiler across its middle and 
very low down, thereby securing syrametry of design with the utmost 
stability under rapid motion. 


ees Presses, J.C. R. Okes and H, Robinson.—Dated 16th January, 
is. - 

A number of frames, each having a fil cloth, are held together 
between a head and a follower by means of a screw, and are carried and 
guided on a bar at each side. e frames and the follower are connected 
by means of slotted links, bars, hooks, or latches, so constructed and 
fitted, that on unscre the follower the frames are withdrawn one 
from another successively, leaving the 'y space for cleaning out. 


209. Srrep Invicators ror Locomotives, &c., F. Petri and M. Hoelbl.— 
Dated 17th January, 1878. 
The speeds are m in equal intervals of time by counting the 
number of revolutions of the wheel or of strokes of the piston during 
the said intervals of time, and then reducing tl its to the 
corresponding speed per hour or other unit of time. 
213. Macninery ror Forcine Nuts, J. P. Scott.—Dated 17th January, 
1878.—(A communication.) 6d. 

The machinery consists of a die of the form of the nut, and two 
punches, which are forced into the nut blank by cams from opposite 
sides, to make the required hole and to consolidate the iron in the die; 
one of the punches is forced clean through the nut to remove the thin 
film of metal left between the ends of the punches. This extra traverse 
is given by a projection on the cam which actuates this punch. The bar 
of iron is indented at each side by wedged-sha: clips, opened and 
closed by a toggle joint, actuated by a bar moved to and fro by a cam. 
The clips are of an ungle of 60 deg., and when closed the points nearly 
—_ in the centre of the bar, thereby forming two sides of the hexagon 
nut. 


216. ——— ror Gas Burners, F. Wright.—Dated 17th January, 
18 


8. . 

In order to regulate the quantity of gas issuing from the burner so as 
to be uniform, notwithstanding variations in the pressure of the supply, 
a small cylinder contains two dises connected by a stem, the upper Fach 
of which terminates in a cone or valve facing an aperture leading from 
the top of the cylinder to the burner. The cylinder is closed at bottom, 
but communicates with the supply pipe by an opening between the 
dises. id the pressure in the in ‘increase, the disc and stem will 
be lifted and the cone will, more or less, throttle the aperture leading to 
the burner, and regulate the supply. 
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217. Looms, W. Stead and J. Conlong.—Dated 1ith Januery, 1878. Gd. 


ey aye Ae os eos 

held to 

Moving or bolts, or latches are caused to engage with 

notches, slots, or on the drop-box, and adjust its vertical 

ese. either ty raising or lowering i, an to hold it with sufficient 
during picking or throw of the shuttle. 


218 SLrEreR AND CHAIRS ror Tramways, J. €. Shaw. — Dated 17th 


wieaaed se ceams pedestals or chairs mounted or formed 

to sustain the stones of the pavement imme- 
eho op ph 

of 

219. MacuINERY FoR Pumprnec or Forcine Fiuips ror Motive Powsk, 
&c., J. Graddon.—Dated lith Janwary, 1878. 6d. 

by side so as to form a row at any 

e centre of the 


is eff by rollers on a shaft, which rollers are formed with by wren 
which, when the shaft revolves, come in contact with pins on the 
rods, causing the pumps to act one after the other and discharge their 
contents into a receiver. 
220. Macurvery ror Drivinc Tacks rsto Boots anp SHors, W. Morgan- 
Brown.— Dated 17th January, 1878.—(A a Sd. 
Fe ee ee eine Loe ide, and a lever 
tached roller actuated by the driver bar, to cause the knife to sever 
a nail from a nail strip. 
225. Governors ror WATER WHeEELs, W. R. Lake.-- Dated 17th January, 
The spec of shel - SR a of water 
w con’ ow of wat 
thoughts A mas a Sougiay So cnaene omelet, ane 
pear erage bearing to receive the shaft of a bevel friction wheel 
aes a ees Se ae A hatbow apoel 
friction € eel at ends, and a collar for the fixed connection to the 
of the links of a governor. The spool, when actuated by the 
and of the governor bulls, slides on the vertical shaft and 
of its League at vores in contact with the wheel on 


+ 








y 
stem, the levers are caused to lift the spool to ‘counteract the gravity of 
the governor balls when the water is low, until they rise to the req 


or lifters divided into two, three, or more ne pivo otted by suitable 
anges the axis of the cplind oil al aed to gedtien be rods, I 
to the cylinder and fix position by levers, 
an ies, acted upon from the outside. 
oe 2 sea ee Carniace Lamps, J. P. Kennedy, J. Latham, and J. A. 
Dryden. —Dated 19th Jaauwary, 1878. 6d. 
Colza or other oils are ge a elena lamp without the use of a 
| ae Rape Rs map no being fitted close round the 
ving a narrow annular space between its outer edge and the inside “ot 
the dome covering the air chamber, in which the burner is oo and 
serving to deflect the - on to the outside of the flame. e annular 
ere gd room for the passage of air, but prevents an excess of the 
reve to the outside of the flame. The carriage is ventilated by —— 
holes in the fittings by which the lamp is suspended, so that the vitia‘ 
air serves to support combustion. 


255. Cenrrirveat Macuines, H.'E. Newton.—Dated 19th January, 1878.— 
on! aenentoe,) 6d. 
it spindle on which the basket is mounted rotates in a 
yeaion ‘has which is formed with a pivot-like bottom, which bears, so 
as to be capable of a rocking motion in all directions, upon a base ste 
fitted to the main framing. The socket has an annular Syd whi 
supports an elastic cushion, upon which bears a rim cap that is te 
from, bu’ ids the le socket, and is connected wit and 
plat y screw or bolts, by which the spindle is 
readily adjusted in an upright position, and the cushion com to 
control BS ps motion of the spindle without sustaining the com- 
action of the great weight of spindle socket and 
spindle with its basket and heavy contents. 
260. Wer Gas Meters, A. M. Clark.—Dated 19th January, 1878.—(A com- 
munication.) 8d. 

The several compartments communicate with each other in such 
manner that when the water-line falls below the proper height, the gas 
in excess of the normal quantity which each compartment could contain 
when the water was 2t its proper level becomes transferred from the 
filled compartment to the ae one op egy Seraaet Thus any variation of 
the water level is compensated, and the m always delivers the same 
amount of gas at each revolution, and the meter consequently registers 
correctly at all times. 

264. Apparatus ror MAKING Ixrustons or Extracts, R. U. Etzensl 





rails, and is run along the face of the coal by a chain and Tintin or 
crane gear, either at the ends of cutting or by an automatic win 
barrel and > echunted ty ihe, engine, om Se. Gaeeaee. The two 
cylinders at a considerable angle to the crank shaft erected and 
worki versely in bush bearings across the centre of the machine, 
with the crank and connecting-rods working and coupled close up near 
the outer bearing of the frame furthest from the face of the cutting. 

308. Gatvanomerers, L. 4. Brasseur and 8. W. Meldon de Sussex.—Dated 

23rd ery 1878. 6d. 

The needle of a galvanometer is combined with a contact apparatus, 
which operates to complete a circuit for every increase or decrease of the 
ae current, in whatever position the needle of the galvanometer may 

so as to forma relay apparatus applicable for use with long lines of 
submarine cables. 
$818. Apparatus For IxpicaTiING THE SPEED or RoTaTING SHAFTS oR 
ad W. R, Lake.—Dated 28rd January, 1878.—(A communication.) 


A clockwork movement turns an axle once in three hours; the axlo 
carries a thin dise on which is a dial plate placed ina central position, 
and held fast to the disc by a spring and nut. The shaft whose is 
to be measured carries a pulley in two halves, and the indicating appa- 


ratus carries a si x ey, which, by means of an india-rubber band 

over both to rotate at the same s as the 
shaft under test. e che of the indicating apparatus a forked 
bolt, which, by the rotation of the een ae ped end of a 
shaft, which it moves as quickly as the pulley t com- 
municates its motion by worm wheels to a shaft fc which revolves once for 
every thousand revolutions of the pulley. The latter shaft carries a heart 
wheel which presses t the end of a guide, to Coen ite end of 
which is fixed a marker with a pencil, which, as the heart wheel revolves, 


is moved backwards and forwards over the d 
315. Ksirrinc Macuives, A. M, Clark. —Dated 24th January, 1878.—(A 
communication.) 1s. 8d. 
a short eee cylinder attached to the front end of a horizontal plate, 
needle ring working with an intermittent motion, and con- 
Sutter a ofa hallow cylindrical cut at regular intervals about its outer 
circumference into narrow longitudinal grooves to receive the needles. 
The needle ying is supported by an annular plate bolted to the frame, and 





—Dated 21st January, 1878. . ~w 

This relates to improvements on patent No. 2448, dated 16th July, 1873. 
The water in the lower vessel is brought to boiling point by means of 
steam re te by the upper of a coiled pipe placed inside the vessel, 
circulating therethrough, and the water of condensation ped mg oom at the 
lower end of the coil. The pressure of the steam produced by the boiling 
water causes the water to rise in a central pipe fitting into a socket in 
the upper vessel formed also with a pipe continuing to near the top. The 
aged vessel is made double, so that — of the steam may surround 





or, 5 Ress FoR Musica InstrUMENts, H. Smith.—Dated 17th January, 


mas Re to improvements on patent No. 4242, dated 8th December, 
1875, and consists in interposing between the reed and the auxiliary 
devices a block or raised piece, and a spring therefrom which is connec! 

or loop, the block 
‘way between the ti 
the reed, so as to secure great flexibility for the tip 
the same time obtain an elastic or moving fulcrum for the acting portion 
of the reed. 
229. Arraratus FoR EXHIBITING To THE EYE THE ROTATION OF THE EARTH 

AROUND ITs Axis, W. R. Lake.—Dated 17th January, 1878.4 commu- 
6d. 
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t b At the top of the cent: pipe is placed a box which con- 
tains the tea or coffee. 
a Dratns, W. C. Woodhead, M.R.C.S.—Dated 21st January, 1878. 6d. 
The bottom of the ventilating shaft is an “invert” arch on the aoe 
ayy fall of the drain, and connected therewith by an air-ti 
joint. At each side of the shaft in the drain from the building, an im 
the drain to the main drain or sewer, is inserted a “‘syphon bend ;” the 
bend in the drain from the house is provided with a ventilating pi in 
communication with the shaft, the top of which is covered by a Stine 
268. Carts, Women &e., G. Dobbing.—Dated 2st January, 1878. 

The frame is ht iron, and has grooves to receive the bottom 
of the cart. An ‘team ber spring is placed between the axle-box and 
the frame. A slot m the frame receives a spring bolt, which upon bein 
drawn back allows the cart to tip. The nave of the wheels is meen o 
chilled cast iron, the spokes of t iron tubes, with rivet plugs 

em to the rim, which is of wrought mal 
iron in one ring. The rim is left unwelded, and the spokes are attached ; 
the nave is then cast on, and the rim welded. A steel tire is made con- 
cave to fit on to the convex surface of the rim. 
276. Ramuway Brake Apparatus, W. R. Lake.—Dated 21st January, 
1878.—(A communication.) 6d. 

The blocks are neh to the wheels by hydraulic ure from an 
accumulator attached to each curriage, such ptessure held in check 
uulic pressure on a line of high-pressure tubes common 

accumulators, as well as to an engine accumulator at 
——- so that ve the —— in the tubes Lm aos by 
ent or otherwise, the pressure e carriage accumulators forces the 
brake blocks on the wheels. 
279. Macuixes ror Sewtnc Boot anp SHOE Seem, C. Pieper.— Dated 
22nd January, 1878.—(A communication.) 6d. 
2 fe device is below the cloth plate. To the cam disc 


6d. 





236. Macuivery ror Wixpinc or Reevixc Wat Paper, J. and C. P. 
Huntington.— Dated 18th January, 1878. 
ployed, the fed to each ayn 


tan ibe one vader paced poten Spy togey 


of paper is 
acs pesstendly Sead n't other t the continued rotation of the 
spindle and by pressure applied by hand tightened thereon. 
237. Tir Cars FoR Umpre.ias, A. Dittrich.—Dated 18th January, 1878. 


The inner tube is abolished, and the tip cap made to slide on the stick 
between two shoulders. The ti cap is mounted in its place C71" 
the handle ick, and united by a screw. 
provided a tubular extension sliding close to the handle, and pr Ag 
= the upper noakder of the stick. In the space between this extension 

the neck be ee it encloses a ney is , abutting at one 
at the other against a collar flange 
le of the extension, just above the cap proper. 
ea WHEELS anp Axes, R. Wadsworth.—Dated 18th January, 1878. 


me nave is formed of two plates of wrought or malleable iron, and on 

the inside of one or both are formed projections, between which the 
causing the ends of the spokes gry Ang the form of 

dovetails instead of simply wedge-shaj One of the plates is im- 

movably fixedjto a et ern od iron bush, qe coe 

laterally between ep and are then secured in their places by 

the po plate, which is forced against 

240. Evecrric Lamps, BE. T. Hughes.—Dated 18th January, Gab ah com- 

munication.}—{Complete.) 4d. 

In order to overcome the constant adjustment of the carbons, they are 
formed with an extended working edge 80 as to bring their 
pe gerbe Spend and to the carbons, each being held in a 
support and tive pole of the electric power, and so 
that = circuit may be — at any point in the said extended or parallel 
edges of the carbons. 

241. Concrere Stabs orn Tires, &c., F. Hindle.—Dated 18th January, 
4d. 


1878. 

The slabs are formed with a V stg ee icine dpe mayday § 

These slabs are built in two el walls, ~ slabs edge to on end. 

Cement is used to hold them together, and fills the 

formed by the two o— mi oert ante hem pH two wo linings are suffi- 

ciently set the space between them 

244. Propvuction or Carre we 2 J. gran hen ry J. Kidd. —Dated 
18th January, 1878. 

A furnace, preferably of lindrical _— is surrounded by a water 
casing forming a boiler, ve wi ern Be steam is generated. Within the stove 
is a coiled pipe, the steam op becoming superheated ; 
Soy is also in the Aye aaa exposed to the direct action of the fire, a 

with coke, = similar car’ 
heated steam from the coil 
in the retort, and combnustione gas i 
ducted from the retort by a pipe, to be used Ls bestiag @ illuminating 
purposes. 
245. Cossrruction or BuiLpincs witH ConcreTe Buocks, W. Lee— 
Dated 18th January, 1878. 

The blocks are made of Portland cement and eiada, oe clean anit gerne 
finely broken stone or brick rubbish, or any similar hard mixed 
together with a ao 3 of cleau sharp sand, and in ‘propor- 
tions varied according rougher or smoother nature required for 
the wall they are to Saad 
247. Sarery Vatves, 7. Adams.—Dated 18th January, 1878. 6d. 

Without disturbing the adjustment. of the valve, the — is extended to 
lift nearly a quarter of an inch, or to eS This 





ting the needle bar a bevel wheel is fixed, g with a similar 
wheel on a shaft placed in the arm of the machine containing the shuttle 
and its dri . On the end of the shaft is fixed a small excentric 
actuating a moving in a horizontal dovetailed slot. The slide is 
moved in one direction by the excentric, and in the other by a spring. In 
a vertical dovetailed slot of the slide a serrated cloth propeller moves up 
and down, being raised by the same excentric and di by a presser 
foot actuated by a suitable . By the action of the excentric on the 
slide and on the propeller, the latter receives a combined horizontal and 
vertical motion required for propelling the ma at every stitch. 


285. Apparatus ror GLazine on Pressinc Paper, &. G. Peyton.—Dated 
22nd January, 1878. 8d. 

A central barrel is fitted with a dime ch aeth ond. snd redial en ferme 

NN aed ee plates for each pressing 

at the inner end of each compart- 

ne taated ey so that the two wheels of each 

e inner ends of bef in 


doubled Pay thickness, so as to in 

when supplied , come upon rs whi n+ 
cy pass to a similar receiver, and as each plate and 

sheet of en eo 1 a a by a 

revolving frame. 

S65 Renae Eworves anv Pumps, J. Cooke.—Dated 22nd January, 1878. 


This relates to pod eg may on patents No. 1279, dated 20th April, 
1868, and No. th March, Pew and consists of obtaining an 
cating either the drum or the 
wae oa ao. as described in 
ected by means a a 


a passage, where 
equable flow of the. fluid or gas is required, whilst the other side thereof 
is open, or the passages may be to the 
sides of the piston. 
291. Communicatinc SiGNALs On TELEPHONIC CircuITs, J. H. McClure.— 
Dated 23rd January, 1878. 6d. 
fs) switches or keys are —_ on the telephone, so that the act of 








in the hand cally place it in any prescribed position 
causes the switches to ym lace the telephone, the signal 
indicator, or in or out 


er REVERSING CALENDERS, ae Sdeainecasieend 23rd January, 1878. 


The calender is reversed by the tail end of the plates, whatever their 
size, and leaves the rolls running ready to take in another seri es of plates. 
290. Sirtinc anp Seraratinc Macutves ror Fiowr, &.. R. H. Fenwick. 

—Dated 23rd January, 1878. 6d. 

The bolting reel consists of two cylindrical sieves of cloth, the inner one 
stretched over me by arms projecting from the shaft and pass- 
a to su; Dour sieve cloth. The inner 

pered, smaller at the fod end than at the ama ahd 
shaft throughout its length. 
shaft by making a mortice hal 
to receive anut. A metal ca 

2 So projecting from its fs ie 

a screw, the end ne) 


301. Evaporation or Cane Juice, &c., W. Morgan-Brown.—Dated 23rd 
January, 1878.—(A communication.) 6d. 

This consists ee ee eee eee 
steam-heated pipes a discharge valve an evaporating aving 
Sean ataeten ag a es therein 80 as to rest in the Juice, 

‘a disch the 


ext beneath a ring fitting closely to the needle ring, by which motion 
is given by teeth cut on the latter ring ng with teeth on the Senge 
of a hollow sleeve revol about a fixed vertical stud. This receives its 
motion through a toothed wheel from the switch wheel on the main 
driving shaft. 

$16. Bicycies, J. 7. Townsend.—Dated 24th cunts, 1878. 6d. 

The seat is bolted to a plate that — upon the spring and has grooved 
friction rollers working along =e oe of the pa ae oh the front end, 
and towards the rear end is conn ected to a pair o! us levers working 
on centres carried by a cross bar clamped to the spring. The connection 
between the plate and levers is by a cross spindle conn the two 
po, —_ spindle passing through a box formed on the ite, and 

spring wound tightly upon it and fixed at one end to the 
endl an by the other to the box, so that on swi the levers and 

te backwards, the spring receives an additional amount of 
en tes ch tends to return the plate to its forward position again. 


$17. Consrruction or GLAss Tubes FoR THERMOMETERS, &c., L. Peroni. 
—Dated 24th hapa 1878, 
The tube, instead of being circular, has a flat base, two pependester 
sides, and a circular top, so as to prevent the tube rolling when placed on 
an inclined surface, and also to magnify the bore of the tube. 


318. _ WASHING, ow ING, AND SEPARATING GRAIN AND OTHER Seeps, J. 
F. —Dated 24th Sarge 1878. Is. 

The grain falls throug! h water on to a revolving disc contained in a 
chamber, through which a current of water continually ascends and over- 
flows sills at the top. As the current meets the wheat, and its rubbish 
thrown out centrifugally by the disc, the wheat is carried upward, but 
the stones fall downward, and in their thi the ascending 
current of water get freed from the wheat and fall below, from whence 
they are removed by an archimedean screw. The wheat passes into a 
set chamber, and is raised by a screw into the drying apparatus, 
— ing of a conical and vertical centrifugal machine. The wet wheat 

is poured down a spout surrounding the shaft to the bottom of the wire 
cloth cone, which rotates ata high speed, causing the water to pass 
through the meshes into an outer casing. 


320. Stream Enoines anp Pumps, KR. Dorendorf’.—Datel 24th January, 
(A a 6d. 
ie number of cylinders 





arranged around a central axis are ied 
a which regulate the flow of Pa ey in its one 
j= lDow Fenpeadins its way from the inlet to the outlet. 6 pistons 


are rads to crank abaft and the Pistons 

slide to and tre’ ‘they cover and uncover the passage 

cylinder to the other, os tak Ge dean cee ae ame 

cylinders. 

$321. Axte-soxes ror Locomotive Rattway Wacons, &c., F. Attock.-- 
Dated 24th January, 1878. . 

The axle-box is in one casting, and is open entirely at the front, so as 
to facilitate access to the axle. Tho epee freuh io ened ty © 08 
ar or a hinged an inside of which is a pad to prevent the escape o! 

oO 
$322. Macurnery ror Warrino AND Beamino, S. Brown.—Dated 24th 
January, 1878. 





The yarns oe on the reel in layers and ty ys Soret each other 
When the te number is wound on, they come 
the beam. ee ee needles, which phy g- 1 


required to take the lease. The reels are secured by two chucks, each 
attached to two short shafts working in a frame with two outside 
bearings, to allow for an end motion when ving a traverse to the 
threads. The end motion is produced by a pair of change wheels and a 
screw. To the other chuck shaft is fitted a worm gearing into the 
counting motion, which indicates the heey of the warp pA sounds a 
bell at stated lengths. To take the ma off hie seek and place $8 en 
the weaver's beam, the reel is fixed in the chucks of the machine and 


warp is unwound, and passes horizontally over a wooden roller, to which 
a revolving and a horizontal recij ting motion is imparted by 
means of a pair of wheels, the pinion widest to allow the end 
motion of the wheel. On the boss of the wheel is a right and left-handed 
screw, and underneath is a bowl to work in a groove in the boss. This 
produces a reciprocal motion, by means of which the yarns are 

on the beam. 

323. Comprised Meta anp Caovtcnouc pices e! G. W. von Naw- 


rocki,— Dated 24th January, 1878.—(A communication.) 
A metal plate formed with projections on its internal and external 
edges is nailed to the horse's foot. A thick strip of caoutchouc of the 


same form as the shoe is then over the plate between the pro- 
jections, which are then bent over by pincers so as to secure it in posi- 
tion. 

327. Breecu-Loapine Fine-arms, C. Villin.—Dated 24th January, 1878. 


The epee consists of a — breech = block, a link gt ~4 
necting piece of the drop block, and an arm or lever for actuating it. 
link communicates _— tothe block, and is mounted at one + my 

a pin passing h the — | underneath the breech chamber an _ 
jecting out of the body where it is attached to the rey the esate en ed 

a partial rotary motion is imparted to the block. ieee e ae 
of the link there is formed a slot by which it is pain toa pin 
through the drop block. 

331. Macuivery ror Winptno, SPINNING, AND TwistINo SILK, &c., 4. M 
Clark.—Dated 25th January, 1878.—(A wo ayes on 10d. 

The machine do mye! the several operations of winding, cleaning, 
spinning. and twisting silk, for which separate machines have hitherto 
been employed. The winding is done in the usual way, and when the 
bobbins oe filled they are placed on a spindle and the threads are led 
from the bobbins and cross beneath a glass — and after being spun 
and doubled are wound upon a horizontal bobbi 


332. Bicycies, J. Beale.—Dated Sch January on 6d. 

The fork is extended downwards beyond the axle of the wheel, and 
radius rods are jointed to its lower end, the reverse ends of w are 
connected to the stirrups formed at the lower ends of two connecting-rods 
for working the cranks. 


333. Conrrotuinc Timekeerers BY Exectricity, F. J. Ritchie.—Date 
eye January, 1878. 6d, 
ettrte aivenit wire from the controlling timekeeper is to 
sk" te Gh oe magnet at each timekeeper to be controll 
armature of the magnet being attached to a light and nearly balanced 
lever - which, upon the armature er to the _ 


engages with a tooth on the escapement wheel. stoppage 
it wheel does not prevent the vibration of the, pendulum. 








i ee ones ee lower tho isdn pouteed t di 
from the of the valve seat w ch it faces, so that in the sectional 
form of the interior of the hood there is a double curvature. 
250. Apparatus ror Drawinc Orr or Decantine Fiurps, A. Bernstein. 
—Dated 19th January, 1878. 6d. 
The apparatus is put in communication with the vessel con’ 
ps nant f liquid “h tlowe ed handle all 
given - hp Ay wed to one le “a , 
another and the third a gallon pase, pass each time. ert 
252. Devine anp CLEantne Grain, 7. Balmer.—Dated 19th is 


passed through 


bn Ting 


ws 





ing pan, the 
being such as to allow the seed. Juice to flow o continuously from the 
into the evaporating pan, witere the least dense surface juice is 
and the denser juice settles into the contracted bottom to be 
in regulated quantities. 
308. ImpLement To BE Usep As A — Hammer, &c., J. Cox.— 
Dated 23rd January, 1878.—{Complete.) 4d. 
The it consists of a of hardened steel for cutting glass, a 
tack hammer, knife and scissor sharpeners, a tack drawer, a screw-driver, 
and a putty knife. 
== Macuinery ror Curtinc Coat, J. Galloway and G. M‘Pherson.— 
Dated 23rd January, 1878. 
A double cylinder engine is carried on a low frame with four wheels on 


sili 





334. CaLcuLaTING MacuinEs, H. Porter, jun.—Dated 25th January, 1878.— 
(Not proceeded with.) 2d. 
To operate entrant wegen. ents eutinten aqnente to a boss has a 


alot cut wise therein, and on each side are marked the hours and 


internal cylinder is mounted on a 
resting on a cross bar of the base; cy’ is 
and is actuated in the same way as the former, 
attached to this cylinder. 
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83835. Macuivery ror Finisninc anp Dressino Hinces, C. L. Boyce.— 
Dated 25th January, 1878. 6d. 

The machine is on the principle of a milling machine, but has rotary 
cutters formed and so that any suitable number being hung 
upon one spindle, certain of them are adapted to the flap, others to the 
joint of the hinge. 

336. Ovens ror Coxine CoaL, W. Galloway.—Dated 25th January, 1878. 
8d. 


Two common flues are provided to a block of ovens in order to collect 
the heated gases, a passage connecting each of the ovens with each of the 
common flues, but one or both passages can be closed by a damper. One 
flue has no outlet except through the passages, and the other terminates 
in a chimney. ’ 


33'7. Macuines ror Hutimc or Decorticating AND CLEANING RIcE 
AnD OtHER Gramm, £. Martin.—Dated 26th January, 1878.—(Not pro- 
ceeded with.) 2d. 

The machine is slightly inclined, and the grain fed in at the end. The 
casing is made in sections fitted in a frame, and made adjustable. 
Apertures are provided in the casing for the admission of air to keep the 
grain cool. e scouring surfaces consist of emery composition. A 
cleaning drum is used in combination with the decorticating drum, such 
drum being surrounded by a casing clothed with ordinary wire cloth, and 
forming continuation of the decorticator casing. 

339. Macuive ror Curtine anp Snarinc Buttons, &., J. Phillips.— 
Dated 26th January, 1878,—{ Not proceeded with.) 2d. 

The bone or other material to be shaped is held stationary and the 
cutters are caused to revolve around it in an oval, elliptical, or other 
orbit, according to the shape of the button to be produc ed. 


341. Macuive ror Currina Screw-rHReaps On Aucers, &c., P. Mackay. 
—Datec 26th January, 1878.—(Not proceeded with.) 2d. 

A headstock, fitted with a hollow mandril to receive the auger, is 
mounted on a bed, which also carries the screw-cutting apparatus. This 
is fitted with a pair of levers capable of being moved on their axis, so 
that their upper extremities may be varied to any required distance 
apart. The upper extremity ef each lever carries a small perc skey | pulley, 
to the axis of which is fitted a hardened and tempered steel disc, the 
edges of which are of the form corresponding to the shape of screw-thread 
required to be cut. 


342. Hvprants orn Fire-cocks, 7. Sufield and W. BE. Hollands.—Dated 
26th January, 1878. 6d. 

The barrel has a bottom passage from the main supply, and one or more 
branches or outlets. The end of the valve spindle has a flange which 
enters a slot in the valve, and the upper part passes through a threaded 
cap, and is made square beyond to receive a spanner for operating the 
valve. Within the barrel and encircling the spindle is a piece of elastic 
tubing, bearing at one end on the valve, und at the other on the under 
face of the cap. This tube prevents the entry of frost to the working 
perts, 

344. Packine ror Garpen Enoives anp Syrinces, J. Williamson.— 
Dated 26th January, 1878.—{ Not proceeded with.) 2d. 

An annular washer of vulcanite india-rubber is fixed between two 
plates of metal, and so that it can be compressed by means of a 
wing nut, by which means the india-rubber is caused to fit tightly the 
inside of the cylinder, and thus effectually keep the cylinder air-tight. 


345. Wueets ror Traction Enornes, J. Braby.—Dated 26th January, 
1878. 6d. 
In order to give the wheels a firm hold on the ground, the broad tire is 
abolished, and a felloe composed of an open framework is employed, the 
spokes of the wheel being bolted thereto. 


346. Brick or Tite ror Facine Buiipines, H. J. Lanchester.—Dated 
26th January, 1878. 6d. 

The brick or tile is made of any suitable non- 
depressions or cells formed on the side to be 
These cells are filled with cement and attached 
from dampness. 


347. Onpyrance anp ProvectiLes, P. Jensen.—Dated 26th January, 1878. 
(A communication.) 6d. 

This relates to improvements on Patent No. 5000, dated 27th December, 
1876, and consists in making the ordnance tube parallel inside and the 
projectile without springs in front and at the rear. The propelling 
cylinders or rockets are arranged around or in one with the main ey 
of the projectile. The charge cylinder is of sheet iron, and is at the bac’! 
fastened to an open-worked disc by means of screws with half-round 
heads, which fit easy and well in the ordnance tube. The rocket tubes 
are arranged in any desired number behind the chamber, Each 
rocket is closed in front and behind by a metal disc, and they are held b; 
screws screwed into them and through the open-worked disc at the bac’ 
of the cylinder, and the rockets are held together by other screws passing 
through an open-worked disc at the rear, which forms a guide in the 
ordnance tube for the projectile at the rear end. 


348. Fasrenrnos ror THE Enns or Rats, S. Pitt.—Dated 26th January, 
1878.—{ Not proceeded with.}—{A communication.) 2d. 

The upper part of the fastening is shaped like an ordinary fish plate, 
and the lower part consists of a vertical flange, the two parts being made 
in one and connected by a a part formed so as to embrace 
the lower portion of the rail. Two rails are joined together uy a pair of 
these connections, the upper portions being bolted together through the 
rails, whilat the lower flanges are also bolted together, thus forming a 
web beneath the rails at the joint. 


350. Fasrexryos or Souiraires, &c., W. Pursall.—Dated 28th January, 
1878.—(Not proceeded with.) 2d. 

To the back of the front disc is attached a stem divided (transversely 
from its apex about two-thirds of its length) into four or more parts. The 
back part consists of a bone disc pierced in the centre to receive a tubular 
shank of the same internal diameter as the former stem. The stem of 
the front part is forced into the tubular stem and compressed until it 
arrives at the base, where the tube is enlarged and allows the divided 
stem to open outwards so as to secure the parts together. 

351. Iron Supersrructrure or Raiways, H. Conradi.—Dated 28th 
January, 1878.—{A communication.) 6d. 

The sleepers are made of iron, and may be either T-shaped, S-shaped, 

L-shaped, or of a circular or annular form. 


352. Weavinc CounterPanes, Quits, &., W. Holt. — Dated 28th 
January, 1878. 6d, 

The part of the counterpane which is usually turned back is made with 
the pattern on the reverse side by reversing the motion of the healds 
when the other part of the counterpane is finished, and introducing 
jacquard cards which have been differently arranged in the designing of 
the pattern and cutting of the cards. 


rous material, and has 
next the building. 
the wall to be protected 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRONMASTERS of oe are this week declining offers made 
to them by consumers of sheets and plates and Consumers 
quote as prices at which from some makers they can get the iron 
they want, figures which leave no profit even to firms whose 
quality is very low. Gasometer plates are to be obtained at not 
much over £7 10s.; and sheets (singles) were offered this—Thurs- 
day—afternoon in Birmingham, at from £7 12s. 6d. down to £71 0s. 
Doubles were procurable at under £9asa minimum. Nail sheets 
were to be had at £6 5s. as a minimum. Certain of these 
quotations are from 10s. to 15s. under the lowest known before 
in the history of the iron trade of this district. ‘The decline in 
prices now as compared with a year ago is conspicuously seen in 
the pe poo though hog Bye. off in the export of ie 
iron this = is only -tons upon August, 1877, yet the 
decline in value is no less than 290,000. To this attention was 

by persons who desired, in Birmingham to-day, and in 
Wolverhampton yesterday, to bring down prices, but it only 
confirm ing makers in their determination not to produce 
at a loss. On neither Change was there a very confident opinion 
touching the early future, if any causes calculated to produce a 
stringent money market should arise. By one at least of the recent 
failures of speculators in iron, this district has been affected; 
oes however, so heavily as to give reasonable ground for appre- 

ension. 

Pig iron is in growing accumulation. Makers in other districts 
are _— to be allowed to send in supplies, though consumers’ 
stocks are heavy, and the stacks upon the carriers’ premises were 
never so large. Quotations of the common qualities would have 
been easier to-day and yesterday than they were but for the 
revival of the statement that a syndicate to buy pig iron as an 
investment is being formed. ‘This time the particulars given 
are that the syndicate numbers three capitalists, who together 
have subscribed £270,000, and that they have instructed 





a broker of position in South Staffordshire to use his discretion 
in the making of purchases. d 

The coal trade keeps depressed, with fogs so low, in some 
instances, that in large lots mixed thin coal is being sold at as low 
as 6s, 6d. per ton at the pits. 

There is pressure at the engineering establishments devoted 
to the construction of girders and the casting of breresed 4 pipes, 
in the execution of orders that relate mainly to home work which 
it is desired shall be completed before winter sets in. ‘The new 
business in girder and beam work does not promise well, but 
there are still. some good inquiries afloat relating to foundry 
goods. The Forfar Commissioners are seeking 1900 tons of cast 
iron pipes varying from 12in. to 3in. in diameter. Notwithstand- 
ing that the market is so near to Glasgow, makers in this district 
are not prepared,to allow the home competition for the order to go 
uncontested. The gas companies in different parts of the = 
dom are just now fairly good customers for pillars. The Pad- 
dington vestry are seeking tenders for fifty lamp-posts and 
columns. 

There is no abatement in the competition which the wire- 
drawers of this district are, in common with those of Warrington 
in particular, experiencing from the Westphalian firms chiefly. 
It is yet hoped that the combined effort of the employers to meet 
the competition by an arrangement with their operatives, may 
be successful in checking this aggression. The employers believe 
that all that is needed is that the operatives should consent to 
accept lower wages. A drop of from 20 to 30 per cent. would 

lace them ina position to successfully meet the competition. 
Tt is made known that at a meeting in Manchester between the 


employers’ committee and some workmen’s delegates, the men 


were informed that whilst the drawing of a ton of wire costs in 
England about £6 10s., in Westphalia the work is done for £3 8s., 
and that the reduction which the masters seek to bring about 
would still leave the operatives with 35s. per week. 

Both for home and for abroad there is just now a very brisk 
demand for metal bedsteads. 

The wrought nail trade keeps in a perturbed state, because of 
the determined strike which the forgers are still maintaining. 
The difference between the strike tase and the employers is now 
124 per cent. ‘Together the men and women, adults and families, 
outnumber, perhaps, 20,000, notwithstanding that the operatives 
at Bromsgrove have gone in. The number is, however, being 
gradually reduced in the South Staffordshire localities, where 
some women have gone back to work, even though they had to 
meet the rough opposition which usually accompanies independent 
action on such occasions. Employers have not yet exhausted 
their stocks ; but stocks are being steadily reduced. Indeed, the 
stocks of sorts mostly in demand for export have become very 
small. The machine-made nails produced in Birmingham, by 
such makers as Mr. Hadley—Chairman of the Manufacturers’ 
Association—and by Messrs. Morewood and Co., have sold better 
during the strike than ever before; and a firm hold has been 
taken of the market. Belgian nails likewise have got into larger 
consumption, both as forged and as machine made. ‘The Belgian 
forged nails ss the advantage in the market of being cheaper 
than the English, to the extent of the kegs in which they are packed, 
and this difference not unfrequently means 1s. perewt. But lead- 
ing exporters hereabouts complain of the a product that the 
nails are not carefully assorted, 14in. and lin. nails frequently 
being found in kegs which should contain only 2in.. size. 
Birmingham makers of machine made nails are endeavouring to 
secure careful assortment without heavy expenditure in labour. 
Certain of them are adopting Coyne’s patent automatic nail 
selector, s0 much used in American call token. Complete 
satisfaction is not, however, yet expressed with the working of 
the selectors, and there is some fear that for the better class of 
nails the apparatus will not, to say the least, be found advan- 


eous. 
“ihe tin-plate and japan branches in and around Wolver- 
hampton are steadily improving. The different branches of the 
lock trade are a little improved. Mortice, with rim and dead 
and drawback locks, together with some brass padlocks, may be 
ci Prices are still, however, very low. 

The operatives around Cradley and Cradley Heath engaged in 
the best chain trade have generally secured the new advanced 
list, still many of them are out of work, consequent upon a 
scarcity of orders. The employers in the common chain trade 
have not given the advance, and the majority of this class of 
operatives are without any employment. The demand for common 
chains, however, is just now very depressed, though there 
are some sorts which are 160 per cent. lower in price 
were in 1872. 

The directors of Muntz’s Metal Company have determined to 
may an interim dividend at the rate of 10 per cent per annum. 

e Birmingham Small Arms and Metal Company have made a 
net profit on the year of £16,271, and a dividend at the rate 
of 10 per cent. per annum has been declared for the past six 
months. 

Things are a little brighter in the North Staffordshire finished 
iron trade, but orders are by no means plentiful. Eight turns is 
the average week’s work at the mills. There is a good business 
doing in hoops, the limited make of the district being well dis- 
posed of. e demand for rails is dull. Boiler and ship plates 
afford a moderate amount of work. For high-class finish 
quotations are firm. A 


an they 


iron 
rtion of the Ravensdale forge is in 
operation, and it is hoped that other of it will be put in 
motion before very long. Pigs are in over-abundant supply. 
Nevertheless, the Chatterley Iron and Coal Company have 
started another furnace at Chatterley, and also one at Chesterton, 
which has been laid off for three years. The colliers at some of 
the pits eee eraele to see the Fenny waren A a new 
weighing system as the basis of paying them, use they say it 
will be equal to a reduction in wages. noe 

A boiler, which had just been erected in a greenhouse on 
the premises of Mr. Wm. Jones, Brook-street, Smethwick, 
exploded on Monday as the steam was being turned on, and Jno. 
Middleton, an engineer, who owns some works near by, was 
killed, an r. Jones and his wife were severely injured. 
Middleton had been called in by Jones to assist in testing the 

er. 

The market in Birmingham was surprised this afternoon when 
towards the close it was announced that two leading firms had 
Ae tag marked iron 20s. The firms mentioned are Messrs. 
Phillip Williams and Son, and Messrs. Barrows and Son. . One 
of these firms believed last quarter-day that it would be wise to 
declare even a greater drop, but the. opinion was not shared by 
the majority of the associated firms. To-day’s action in anticipa- 
tion of the next quarterly meeting, makes, it is assumed, £7 10s. 
the ruling price for marked Staffordshire bars. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still, so far as present requirements are concerned, 
only a very limited amount of business doing in the iron trade of 
this district, and in the absence of any demand to really test 
rices it is difficult to say what sellers would be prepared to take. 

Nominally late rates are still quoted, but some of the merchants 
are again exhibiting a disposition to ‘‘ bear” the market, par- 
ticularly with regard to long forward deliveries, which, in act, 
constitute the bulk of the business now offering, the prospect 
of any material upward movement in values being apparently as 
remote as ever, ere is not much difficulty in bu over the 
first six months of next year at a very slight premium upon 
current rates, whilst one or two transactions are reported for as 
longforward as the end of next year. This class of business, how- 
ever, appears to be semper, mostly through merchants’ hands, 
makers, as a rule, being still very cautious with regard to such 








long forward engagements. 
ere is again no material change to notice with regard to 





Lancashire iron, For delivery into the Manchester district 
makers are still quoting their full list rates of 50s. 6d. per ton for 
No. 3 foundry and 49s. 6d. for No. 4 forge, less 24 per cent.; but 
in the face of the much lower prices at which the outside 
coming into this district can be bought, and the more 
favourable deliveries which holders are willing to grant, the local 
uotations are little less than prohibitory, and beyond the 
eliveries on the orders already , little or nothing is 
penn done in Lancashire pig iron, so far as the 
market is concerned. But although the local makers are now 
holding for their full list rates in Manchester, it is reported that 
in recent sales of Lancashire pig iron in some of the other 
districts much lower prices were taken. 

The market for outside brands also is very dull. The quoted 
prices for good Lincolnshire irons delivered into the Manchester 
district are about 48s. 6d. per ton for No. 3 fourdry and 47s. 6d. 
for No. 4 forge, less 24, but at these figures business cannot be 
secured, and some of the makers are underselling very consider- 
ably to secure orders. Derbyshire iron is without change, and 
nominally the quotations for delivery here are about 50s. per ton 
for No. 3 Prt and 48s. 6d. for No. 4 forge, less 2) per cent. 
For Middlesbrough iron there is at present very little demand 
except where aaiond will quote for long forward deliveries. 
Named brands delivered equal to Manchester are quoted at 
47s. 6d. per ton for No. 3 foundry and 47s. for No. 4 forge net 
cash, but ordinary G.M.B.’s can be readily brought at 6d. to 9d, 
per ton below these figures, 

The finished iron trade is still generally dull. In some quarters 
there are reports of more activity, and a few of the forges appear 
to be kept fairly supplied with orders; but in the majority of 
cases they are not running full time and no better = can be 
obtained. In scarcely any case do the prices which have to be 
accepted to secure orders leave a profit, and indeed a good deal of 
the business is being done by the forges at a slight loss in order 
that the manufacturers may be enabled to keep their men 
together and their brands in the market until some improvement 
in trade takes place. For delivery into the Manchester district 
the average quotations remain at about £6 to £6 2s. 6d. for Lan- 
cashire and Middlesbrough, and £6 2s. 6d. to £6 5s. per ton for 
North Staffordshire bars. 

Some good orders have recently been placed amongst the 
machine makers for houses abroad in connection with the cotton 
and woollen trades, but such keen competition has to be en- 
countered, chiefly on the part of French and Belgian makers, 
that the prices which have to be taken to secure these orders are 
so low that nothing in the past history of Lancashire will compare 
with them. 

The demand for coal shows ro improvement, and, if anything, 
the better classes for house fire a are not moving off so 
freely as they were. Common coal for steam and forge purposes 
still meets with a very small inquiry, and in »ome cases this 
description of fuel is being pushed on the market at very low 
prices for engine purposes. Burgy andslack are without material 
change, late rates being about maintained for good sorts. The 
pits in the majority of cases are still only running about six days 
to the fortnight, and very heavy stocks are held at many of the 
large collieries. It is difficult to give reliable quotations in the 
face of the large amount of underselling going on in the market, 
but at the pit mouth prices average about as under :—. Wigan 
Arley, 9s. to 10s.; common, 7s. to 7s. 6d.; Pemberton four-feet, 
6s. 6d. to 7s.; common coal, 5s. to 6s.; burgy, 4s. to 4s. 6d.; and 
slack, 3s. 3d. to 3s. 9d. per ton. 

The ironworks in the North Lancashire and Cumberland 
district are still fairly employed, and a good delivery of pig iron 


is being made, both on home and general continental account. 
Indeed, for some weeks past there has been more push in the 
market than has been seen for three or four years. is is to be 


accounted for by the fact that steel makers are very busy and 
require large supplies, and that continental and home consumers 
of raw iron are wishful to get good consignments delivered before 
the close of the season. many instances, makers have been 
able to dispose of a large portion of their stocks in order to 
enable them to meet delivery engagements. Prices are 
steadily held and makers are not dis to accept lower 
values to secure large orders. No. 1 mer is quoted this 
week at 57s. 6d. ton; No. 2, at 56s.; No. 3, at 54s. 6d.; 
and No. 3 forge at Bis. 6d. at makers’ works. The iron ore trade 
is in a fair position, and several large sales have recently been 
made, values being held at from 12s. to 14s. per ton. ish ore 
finds a market at about 9s. 6d. to 10s. per ton delivered. Ship- 
builders are in want of new orders, as they are fast approaching 
the completion of the work they have inhand. They areoffering 
in the market, but very few contracts are to be tendered for. 
The shipping trade is so dull that owners of vessels have very 
little inclination to enter into contracts to buy new shi 
Finished iron workers are not able to keep their mills fully 
employed ; indeed some of the mills are cl altogether. There 
is but a limited request for either bar iron or plates; the engineer- 
ing trade is very quiet both in the marine and general 
departments. . The coal trade is dull, and prices are very 
low both for steam and domestic samples. On Friday 
last the Hodbarrow Mining Company commenced drawing ore 
from No. 3 pit, the shaft of which for a long time has been a work 
of great difficulty to the engineers. ‘The balance-sheet of the 
Whitehaven Shipbuilding Company for the past half year shows 
that £17,000 was paid for bank interest, £14,000 was written off for 
depreciation of stock, and £900 was stated to be the net loss for 
the year. The Furness Iron and Steel Company have blown out 
one of their four furnaces at Askam. During the whole of the 
depression they kept their furnaces in full operation, and so soon 
as the necessary repairs have been made to the furnace first blown 
out, it will doubtless be relighted. Major Ford, one of her 
Majesty’s inspectors of mines, has reported as follows as the 
circumstances attending the two dynamite explosions at Yarlside 
mines, Barrow-in-Furness, on the 14th of May and 3rd of June, 
on each of which occasions a man was killed and others injured : 
—“‘ As to the cause of these accidents, it is so far perfectly clear 
that they were both due to explosion of dynamite. No other 
explosive was in use in the shaft on either occasion. It is evident 
also that the accident of the 14th of May was brought about by 
the hand-drill on its being placed on the surface of the rock and 
struck by a hammer, and that of the 3rd of July was caused by 
the bit of the boring machine, when it had penetrated to the 
depth of 18in. or more into the rock, ing into tact with 
an unexploded chase therein. The sinkers seeme to me to have 
been in nowise reckless or even careless on either occasion, and I 
was unable to discover any neglect on the part of the Yarlside 
Mining Company, their employers, tending to bring about either 
accident. On the contrary, they appeared most anxious to adopt 
every suggestion that was made to them, even at consider- 
able cost, to prevent a recurrence. They, as well as their 
men, ap} to know nothing whatever of the peculiar 
if pony: ef dynamite when brought into contact with water. 

do not think that blame in any degree is to be attributed either 
to the Yarlside Mining Company or to the men working in the 

it where the accident occurred. But I do consider that the 

obel’s Explosives Company, Limited, are very much to blame 
for sending forth to the world an explosive which has hidden 
dangers attendant upon its use, without a full explanation of 
those dangers, and how they may be—as, indeed, they may be 
easily—avoided ; and that they incur a grave moral, if not legal, 
responsibility in respect of similar accidents, not only for 
this neglect, but also in a much higher degree, for issuing a public 
notice that dynamite is ‘ unaff by damp,’ a statement which 
is in itself untrue, and in the absence of qualifying words leads 
to the false conclusion that the explosive is also ected by 
water, and thus to the neglect of precautions, the adoption of 
which would prevent the recurrence of accidents from this 
Cause, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tae winter demand for house coals is lending a little ew | 
to most of the firms engaged in that branch of coal trade, 
there is not much prospect of coal being lower in price this year. 
The numerous strikes and lock-outs which have taken place in 
this district have had the effect inculeated by Mr. Macdonald, 
M.P., in restricting the output. Coalowners seem to take these 
strikes with remarkable indifference. They appear to regard the 
colliers as really working ically into their hands, as in 
some of the districts where disputes have arisen not a few of the 
pits cannot be worked profitably until wages are either reduced 
or the sath fou adel Quis & haba agente. Of the latter there is 
little prospect at p t, in spite of the demand being rather 
brisker for winter requirements. 

A curious meeting of South Yorkshire colliers has been held at 
Hoyland Nether. e miners have come to the conclusion that 
the present state of the coal trade is largely due to the ‘‘ ruinous 
competition between coalowners,” and 2000 miners positively met 
to concert measures to save their masters from ruining one 
another. One of the resolutions passed was “‘ that this meeting 
is more than ever convinced that the evils of ruinous and reckless 
competition might, in a great measure, be avoided, provided all 
coalowners were de’ i not to sell their commodities at 
unremunerative rates. This meeting is agreed in its opinion that 
coalowners and merchants are not justified in thus i 
away the rights and interests of the toiling population of this 
country.” It would seem from this that economic lessons 
which all other classes have been taught’ by the industrial 
adversities of the last four years have been lost upon at least 
2000 of the South Yorkshire miners, who assemble in mass and 
unanimously agree that all the evils of prolonged depression are 
caused by the foolish competition of their employers, upon which 
they found the grievance that the said employers are i 
away “‘the rights” and interests of “the toiling ion. 
The same meeting, of course, resolved to support the men in 
resisting “the extortionate demands upon their 

Coal quotations at the pit bank at present are as follow :— 
Best brands, 12s. 6d.; best Silkstone, 10s.; second sorts, 8s. 6d.; 
nuts, 6s. 6d.; slack, 2s. 6d. to 3s. 6d.; North-country coke, for 
Bessemer delivered, fetches 16s. 6d.; local coke, de- 
livered, 15s. For the former there is a good call; for the latter a 
feeble demand, only one-half of the converting ovens in the dis- 
trict being worked. 

Some time ago I stated that a firm in this town had imported 
no less than 50,000 dozens of American hay forks, rakes, &c., and 
that the supply had fallen short of the demand. The American 
Consul here has just sent in his annual report to his Govern- 
ment. He says there is a prejudice against American manu- 
factures to overcome, and strongly counsels American firms 
to keep the quality of their goods up to the highest 
ieteaa He mentions, as an instance of the 
made by American houses engaged upon agricultural implements, 
the fact I have noted as to hay-forks and rakes, and adds that 
the same house have sold this season 32 dozen of aera 
2145 dozen of locks, 1200 dozen of iron planes, 1185 dozen o! 
boxwood rules, 2952 dozen of hat and coat hooks, 220 dozen of 
hammers—a very fine article, let me say, and far superior to our 
old “Canterbury claw”—and a variety of other articles of 
American Y gn One firm reports their importation from 
the United States at £7000, such as axe handles, screws, sash- 
fasteners, wrenches, and other smal] articles. 

The uses of steel are still being extended. The A are 
utilising it more largely in shipbuilding, where its strength and 
lightness commend it specially for the purpose. le-irons are 
being rapidly superseded by steel. Considerable deliveries arenow 
being made at Chatham and other dockyards. Steel boiler 
— which have been languid for some time, are now in better 

emand. They are — ordered on the basie of £10per ton. I hear 
of ship-plates intended for the prows of vessels being on order lin. 
thick, which is nearly one-half thicker than is ly i 
for the purpose. Messrs. John Brady and Co., and Ep pecery 
Charles Cammell and Co., are doing this i 3; the price is 
£10 5s. per ton and upwards. 

In steel, rates are not materially altered, except for one descrip- 
tion—Bessemer webs make £65s ; when rolled to gauge for cutlery 
we they run about £10 per ton ; common cast steel, in bar, 

for foreign cutlery, £9, being fully £1 ton under the 
quotations of three months ago ; common tool steel, £14 to £16; 
superior for edge tools, £25 to £30; chisel steel, £40 to £45 ; extra 
ualities for machine purposes, £60. On the latter qualities, 
Maser +4 ae one and al Messrs. Wm. soeee pA caf 
and Messrs. 8. m an ae PR ily employed. 
orders for razors, received through Birmingham Tickers, 
but intended for Government, are in course of execution. The 
price, in cases, is 5s. 6d. #3 dozen ; that is, the razor with which 
the British soldier is to shave himself costs 54d. I would not be 
wrong if I said that the soldier’s razor was nearer 4d., for there is 
the factor’s profit to come off that 54d. 

Tt will be some time before the awards at Paris are mony 
announced; but, in making calls at the various manufactories, 
have been shown a drodinhiite from Mr. P. Cunliffe-Owen, 
the secretary, intimating the success of many local exhibitors. 
Messrs, Joseph Rodgers and Sons, Limited, and Messrs. Brookes 
and Crookes, cutlery manufacturers, have obtained gold medals. 
Messrs. John Brown and Co., Limited, have been awarded a 
grand prize for armour-plates and mild steel plates, and a silver 
medal for steel shot. eir patent poner centre 
was honourably mentioned. Messrs. Bury and Co., Limi 
Penistone-road, have received a gold medal for steel, files, 
tools ; Messrs. Seebohur and Di Dannemora Steel Works, 
a gold medal for steel. Gold medals have also been awarded to 

essrs, Wm. Jessop and Sons, for steel; to Messrs. Thomas 
Turton and Sons, for steel, tools, springs, and files; Messrs. 
Brown, Bayley, and Dixon, for railway material; and Messrs. 
John Crowley and Co., for Edwards’s -cutter. Fox's corru- 
gated boiler fiues, made by the Leeds Forge Company, have also 
obtained a gold medal, and so the paint made by the Silicate 
Paint Company. A considerable number of silver and bronze 
medals have also come to this district. 











_ THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE advance in the prices of pis iron, which was in many 
quarters expected to follow upon the announcement of the reduc- 
tion of stocks during the month of August, has not taken place, 
owing chiefly to the fact that Scotch makers have been cing 
their prices at a rapid rate. At the market on Tuesday the tone 
of business was somewhat dull. Makers still continue to hold 
back for higher prices, and will not sell at the present rates except 
for immediate delivery, but merchants are more hopeful than 
they were a week or two ago ee 
the present quoted prices. Makers ask 39s. for No. 3, but 
some merchants are offering to sell for forward delivery duri 
the present year at 39s. If the Scotch market continues to 
there is little doubt but that this price will be accepted by makers. 
For a long time the Cleveland district has competed with Scotch 
makers on their own und, and the exports from the port of 
Middlesbrough to Scotland have formed the staple part of the 
shipments coastwise. Scotland is too good a customer to 1 
and it may safely be anticipated that some inducement will be 
out to Scotch buyers rather than allow them to leave the district. 
The make of iron during ee week has been fully up to the 
average. Messrs. Connal and Co. report that the stock of Cleve- 


Jand iron in their Middlesbrough warrant stores amounts to 
For the past two or three weeks they have been 


67,800 tons. 





receiving iron somewhat briskly, but they are now quiet apie. 
Business was done on Tuesday in their Middlesbrough f.0.b. 
warrants at 39s. 74d. prompt cash for No. 3 sellers, buyers offer- 
ing 39. 6d. The general quotations on Tuesday were not altered 
from last week. 
Of the finished iron trades there is nothing whatever to report. 
are now excessively scarce, and there does not appear any 
praeet prospect of more coming in. Plate-makers, who have 
all along pretty well are now coming to the end of 
their orders. nominal prices are :—Ship-plates, £6 2s, 6d. 
to £6 5s.; 4 a to £8 5s.; angles, £6 to £6 5s.; and 
£6 to £6 7s. e demand for steel rails continues good, 
and Bolckow, Vaughan, and Co. are still running their 
Eston Works at full speed. 
Tron shipbuilders are runni 
orders have as yet been ay 


short of orders, and no fresh 
with them. Pipefounders are 
very well e though the prices they receive are not very 
remunerative. engineering trades are just now poorly 
a we The prospects generally of all branches of the iron 

e in this district, except that of smelting the iron, are by no 
means bright, and the a guano of a revival of good trade, 
which have long been held, appear to be no nearer realisation 
than they were at the beginning of the year. 

The coal trade is slowly improving. Consumers are taking 
some, Se the prices are not yet advanced. 

It been resolved to raise a memorial to the late Mr. Thomas 
Whitwell, of the firm of Messrs. William Whitwell and Co., 
Thornaby Ironworks. The form the memorial will take will be 
to clear off the debt, amounting to about £1500, now existing 
upon the Young Men’s Christian Association buildings in Stock- 
ton. Mr. Whitwell, among his many other philanthropic acts, 
was the founder and main supporter of this institution. A large 

premises have recently been erected, and when the 
required amount is raised they will be dedicated as the Whitwell 
Memorial Buildi About £1000 has already been raised 
towards the Bolckow memorial. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue extreme depression which has prevailed in the iron trade 
for several weeks, with continually falling prices, has, to some 
extent, been broken this week, the downward tendency in the 
rates having been arrested, at least for the time, while rather more 
business has been done. This is owing, no doubt, in some measure to 
alarger return of the pig iron shipped to foreign countries, the in- 
crease on the past week amounting to 1425 tons,while that on the 
corresponding week of 1877 is 1165 tons. There is still, however, 
a decrease in the whole shipments to date for the present year 
of no less than 51,791 tons. Of comse, we have no means of 

i for certain to what extent the consignments of pigs 
to have been reduced, but the impression just now is 
that they are smaller now than they were twelve months ago. 
Prices have fallen very low for Scotch pig, and it is by no means 


certain they not yet go lower. Indeed, an opinion 
seems to be gaining ground that the Scotch ironmaster must 
not any longer take his stand upon the assumed superiority 
of his . but that, if he is to hold his own, as 
in the days gone by, he must assimilate his prices as nearly as 

Cleveland makers. There is now only a 


ponte to those of 

oe of difference, and the whole question is one of 
whether it is possible for our makers to exercise a still more rigid 
economy in connection with their operations, which would enable 
them to sell at the prices which Middlesbrough iron fetches after 
it has been imported here. How the Cleveland ironmaster con- 
trives to make profits at present rates seems a mystery, when 
one into account the prices the importer can afford to pa: 
him after Getrering the expenses of carriage by ship and rail. 
Since last week four furnaces have been blown out at the Clyde 
Tronworks, leaving ninety-two in blast, as compared with eighty- 
seven at the same time last year, and the stock of pigs in Messrs. 
Connal and Co.’s stores amounts to 192,244 tons. 

The warrant market, which was exceedingly dull towards the 
close of last week, has to some extent recovered. Prices had gone 
down to 47s. 6d. cash on Friday, at which figure transactions 
were effected. On Monday the market was somewhat 
stronger, at 47s. 74d. cash, and 47s. lid. one month. <A good 
business was likewise done on Tuesday, at 47s. 84d. to 47s. 104d. 
cash, and 48s. one month. 

A business was done on Wednesday at 47s. 11d. to 
48s. 1 and 48s. 3d. one month. To-day (Thursday) the 
market was quiet, with business at 47s. 104d. to 47s. 11d. cash. 

The downward tendeney in makers’ prices has also been 
arrested in sympathy with those of warrants, but not before a 
further reduction of 6d. per ton had taken effect in the case of a 
number of the special brands. The quotations are as follows :— 
G.m.b., f.0.b. at Glasgow, per ton, No. 1, 48s. 6d.; No, 3, 
47s. 6d.; Gartsherrie, No. 1, 55s. 6d.; No. 3, 51s. 6d.; Coltness, 
No. 1, 588.; No. 3, 53s8.; Summerlee, No. 1, 53s. 6d.; No. 3, 
48s. 6d.; Langl: No. 1, 56s. 6d.; No. 3, 50s. 6d.; Carnbroe, 
No. 1, 49s. 6d.; No. 3, 48s.; Monkland, No. 1, 49s. 6d.; No. 3, 
47s. 6d.; Clyde, No. 1, 53s. 6d.; No. 3, 48s. 6d.; Govan, at 
Broomielaw, No. 1, 48s. 6d.; No. 3, 47s. 6d.; Calder, at Port- 

No. 56s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 54s.; No. 3, 50s.; Eglinton, No. 1, 493.; No. 3, 48s.; 
i nm, No. 1, 49s.; No. 3, 48s.; Carron, at Grangemouth, 
No. 1, 658.; ditto, specially selected, 70s.; No. 3, 64s.; Shotts, 
at Leith, No. 1, 57s.; No. 3, 54s.; Kinneil, at Bo’ness, No. 3, 


‘ There is a fair verge ie Sa kinds of mavatoctared iron at 
ormer pri t week’s shipments to foreign countries 
embraced £19,675 worth of machinery to Honolulu, and £21,350 
to the Mauritius, the other consi ents of any consequence 
being £2900 worth of cast iron for lona, and a quantity of 
miscellaneous articles for other places. It is noticed above that 
four furnaces at the Clyde Ironworks have temporally been put 
out of blast, and it may here be explairied that the reason of this 
is that the furnacemen and other operatives have struck against a 
reduction of 10 per cent. on their wages. 

No further steps are likely to be taken in connection with the 
increase of the hours of ironworkers from fifty-one to fifty- 
four week, for at least ten days to come ; but it is fully under- 
stood that in the meantime the question is receiving the most 
anxious attention of the employers in the shipbuilding and other 


A slight im t is reported to ha red i 
vement is re; ve occurred in some 
quarters in ae demand for household coals, but the trade as a 
whole continues flat, without any change in prices. 300 colliers 
have been thrown out of gg vibe by the stoppage for the 
meantime of Mr. G. W. M. Henderson’s Fordel coal pits, near 
Dunfermline, where trade has been dull, and it is said there 
are no fewer than 100,000 tons of coal at present on the pit 


railway wheel | 49s. 6d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade of Wales has not exhibited so lively an apes 
at the seaboard as in the past month, and the total i ow 
a decrease of 12,000 tons in the week ending the 9th September 
as contrasted with the preceding. France and the Mediterranean 
ports continue the best customers, one taking last week 40,000 

the other, France, 30,000 from the several Welsh ports. 
So marked is the absence of other countries, that if these two 
are abstracted from the list the exhibition becomes very signifi- 
cant.- In illustration I give the other countries to which coal 
was sent from Cardiff week :—South America, 7047 tons; 
East Indies, 4416 tons; Spain, 2984 tons; Africa, 2676; West 
Indies, 1993; Portugal, 334 tons ; Baltic, 320 tons. 





The chartering at the ports has been but light, and a f 
in the iron pa tad = not improved teed of ee 
to Helmstadt, and 


Dowlais sent off last week 300 tons of rails an 
895 tons to Lisbon, and Rhymney fore nae 300 tons of rails to 
Tquique. This, with a small cargo of iron to Lisbon from New- 
port, completes the total of the week, from which it will be seen 
that there is still a good scope for improvement. The works in 
Monmouthshire, notably Rhymney, legar, and Ebbw Vale. 
exhibit some appearances of a hopeful cheracter, and 
have had a hint of a movement in the neigh of 
Nantyglo which promises well. It is yet premature to enter 
upon any details in reference to this, but some are in 
my possession, and judging from the names coupled with the 
matter, I am ine o tantial being effected. Nor 
do I despair of Cyfarthfa, though the furnaces are yet unlit, and 
one encouraging incident may be named as a augury. One 
¢ ™~ local “ nae ad yecieet if tenders ye) 2 ee 
or five years, a clear proof, that in\the opinion o men 
of the district, wages will before long fy ra a change for the 
better. Contracts are excellent indications at all times of wage 
rates. 

Trade at Swansea has been dull of late in almost all branches. 
In tin-plate I have heard of “coke” being sold at 13s. 6d. per 
box. This, fortunately, is not the general character of tin-plate, 
for in various directions I hear of a decided and most encouraging 
improvement. 

e activity at some of the mills has been very marked. Stocks 
too are low, and there is a pressure to get quantities before the 
closing of the northern rivers. It is this circumstance which 
invariably gives a spasmodic activity in all branches at the 
present time of the year. Yet, independent of this, the tin- 
— trade looks firmer, and makers are much more hopeful. 

he imports of iron ore from Spain continue very marked, 
Cardiff alone receiving upwards of 14,000 tons last week, and 
Newport 8000, as against 5000 of the previous week. In addition 
—— cargoes of pig have been received this week from the North 
of En 





gland. A noticeable fact stated to me of a rg. 
works in Wales is that for many months not an ounce of Welsh 
ore has been used. The total has been from Bilbao and the 
North of England. 

Reverting to Swansea trade copper is excessively cheap, and I 
have it on the best authority that the prices now quo! for 
copper are the lowest that have been known. Against this the 
coal quotations continue in excess of those realised at Cardiff, 
house coal being quoted at 13s. per ton, a price far in excess of 
that obtainable at Cardiff, except for finest samples. 

At Rhymney the first sod of a new pit was cut last week. 
The ps will be 300 yards deep, and is on the Rhymney estate. 

Ebbw Vale has been busily shipping coal to foreign destina- 
tions of late. 

I hear that the late manager of Treforest Works is ap 
to Ebbw Vale. Mr. Richards, of Aberdare, will be 
manager at Treforest. 

One or two single cases of fatal explosions have heen reported 
of late from the Welsh collieries ; the last one was in connection 
with the Marine Rhondda, Pontypridd. 

Nanthir colliery, near Bridgwell, will be sold shortly at Cardiff. 
It was projected ‘by working men principally, and their capital 
being exhausted, it is to be brought tathe hammer. I hear a 
favourable account of the colliery. 

I regret to have to conclude this letter with the announcement 
that a terrible explosion has taken place in the Prince of Wales’s 
pit at Abercarne. There were 371 men in the pit at the time, 
and tke loss of life is estimated at 230. It was a fiery mine, 
and has been worked with great caution ; of course nothing is yet 
known as to the cause of the accident. 


inted 
e new 








Sours Kensincton Musgvum.—Visitors during the week ending 
Sept. 7th, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,958; mercantile marine, building 
materials, and other collections, 2907. On pote wera, aan 
day, and Friday, admission 6d., from 10 a.m, to 6 p.m., Museum, 
2292; mercantile marine, building materials, other collec- 
tions, 230. Total, 18,387. Average of corresponding week in 
former years, 19,229. Total from the opening of the Museum, 
17,496,153. F 

Epps’s Cocoa.—AUl the Year Round says :—‘‘ Let us stroll to 
the Euston-road, hard by the Regent’s Park, to Epp’s Cocoa 
Manufactory, where may be studied the making of cocoa on a 
stupendous seale, giving a just idea of the value of these articles, 
not as luxuries, but as actual food.” 

Epps’s Cocoa.—John Bull says:—‘‘ An idea of the vast extent of 
the ingeay may be gained from the fact that one firm alone— 
that of Messrs. Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Epps’s Cocoa.—-Christian World says:—‘If I am to take 
cocoa,” said I, “I must see and ju for myself what are 
the ingredients of which it is com ; with this view I made 
my way to the cocoa manufactory of James Epps and Co., in 
the Euston-road.” 

Eprs’s Cocoa.—‘‘Cassell’s Household Guide” says :—‘* We 
will now give an account of the précess adopted by Messrs. 
James Epps and Co., homeopathic chemists and manufacturers 
of dietetic articles, at their works in the Euston-road, London.” 

Epps’s Cocoa.—Morning Advertiser says :—“ Nearly two cen- 
turies after, in 1832, the ‘duties which had hitherto been ost 
prohibitive, were greatly reduced, and one of the first to take 
advantage of re-establishing the popularity of cocoa was Messrs. 
Epps and Co., the Ho thic Chemists.”—Apvr. 
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ENGINEERS IN THE MERCANTILE MARINE. 
No. Hi. 

A THIRD engineer, having served, as explained in our 
last impression, one clear year at sea, can go up for his 
examination. It must be clearly understood that the 
year is counted by the time he has been actually borne 
ona ship’s books. Thus, for example, let us suppose 
that an engineer has made a three months’ voyage, and 
that on his return, there being no vacancy ready for him 
in another ship, he goes into the shops or joins what is 
known as the “shore gang” for a couple of months, and 
then goes to sea again; the two months which he spent 
on shore, although he may have been engaged the whole 
time in working on marine engines, will count for nothing 
as regards qualifying him for a certificate, although Hey 
may prove extremely useful to him in other ways, It 
may be well to explain here what the “shore gang” is. 
When a steamer returns from a long voyage, the engineers 
are paid off. Certain repairs will have to be effected, 
and this work is done by a detachment of fitters, boiler 
makers, and erectors sent on board for the fe ose. 
Owners of large numbers of steamships usually keep 
their own shore gangs at the principal home ports at 
which their ships call; but more frequently the ship ulti- 
nately finds her way to some port not far removed from 
the works of the firm who made her machinery, and this 
firm sen their own shore gang on board. A young man 
working in a shore gang is certain to learn a great deal if 


he keeps his eyes open; but his pay is, of course, much 
less than that which he receives at sea—in the sense, 
at all events, that while he is on board ship he is sup- 
plied with food and lodging, while on shore he is only 


paid ordinary fitter or erector’s wages. Chance, interest, 
supply and demand, all operate to determine how many 
months will he spent in working out a.year at sea, but a 
third engineer need not be dissatisfied if he manages to 
wet through in a year and a-half actual time. 


Examinations are held, as we have explained, in all 
ihe principal ports of Great Britain and Ireland, such as 
London, Glasgow, Dublin, Newcastle, Cardiff, Liverpool, 
and so on, on days fixed for the purpose. The examina- 


tion in London may be regarded as typical, and when 
we have explained its nature and said something of its 
characteristics, we shall have conveyed a sufficiently good 
idea of the examinations at all other ports, which are the 
same in theory if not quite identical in practice. 

The examinations in London are held in a large room 
in St. Katharine’s Dock House, and last three days. 
The first is devoted to mathematics—in other words, to 
arithmetic. On the second day the candidate is expected 
to pass his examination “in steam ;” and on the third day 
he is examined wva voce. Each candidate is provided 
with a desk, and a very small quantity of paper on 
which to make his calculations. An official sits at 
the end of the room to see that the candidates do not 
communicate with each other, and a very watchful eye is 
kept on them to prevent them from carrying away with 
them any written record of the questions which have been 
put. It hascome to be an understood thing that theminute 
im examination is over—that is to say, at 4 | a Pe 
candidates go straight to their respective “ grinders,” and 
tell them that they can remember of the questions 
they have been asked ; and thus on examination days as 
many as ten or a dozen engineers may be found at 4.30 
p.m, at the hall-door of the gentlemen to whom they are, 
in all probability, indebted for their success. It might be 
supposed that such a system was fatal to progress, but this 
is not the case. The -natured competition between 
examiners and “ Fda gry ” does no harm, but, on the con- 
trary, good. Without it the examiners might very easily 
get into a beaten track, and ask the same questions over 
and over again. Now they are compelled to work hard to 
invent new questions to baffle the “grinders,” and thus 
the whole ground is turned. The examination in steam 
is conducted in a somewhat different way. A set of 
nearly 200 questions, very ully drawn up, has been 

repared by the Marine Department of the Board of 
Trade. These questions include nearly everything that 
it is necessary an engineer should know about the con- 
struction of marine engines and boilers and the action of 
steam. From this set the examiner selects any ten he 
pleases and gives them to the candidate, who is expected 
to supply answers to them all, if he can. Certain ques- 
tions more difficult than others carry a proportionately 
larger number of marks. The viva voce examination is 
conducted in private—that is to say, only one candidate 
is admitted at a time, as a rule, to which we believe 
there are a few exceptions made now and then. The 

uestions put refer to the management of steam ma- 
chinery, and are by some examiners anes directed 

0 


to ascertai what the candidate wo in case 
breakdowns of various kinds, possible and impossible, 
should occur. 


It is not improbable that certain changes will be made 
in the system of examination adopted. There can be 
no doubt that sea-going engineers as a class are in the 

resent day much superior in education to the old- 
fashioned olk who once had charge of engines, not a 
few of whom were so illiterate that they could 
sign their names. As the standard of education improves 
so will the difficulty of the examinations ; but for the 
present we have o on to deal with examinations as they 
are. They practically assumed their existing shape in 
1874, and we cannot do better than reproduce here a 
very excellent notice, written at the time, we believe 
by Mr. Mac Farlane Gray, of the Marine Department of 
the Board of Trade, which runs as follows :— 

The examination of engineers for certificates of competency, 
under the provisions of the Merchant Shipping Acts, &c., 
Amendment Act, 1862, have been in operation for a period of 
nearly twelve years. e subject of these examinations is the 
candidate’s proficiency in practical knowledge of the steam engine 
and steam boiler, and his comprehension of the principles that 
explain their operation. With this object in view, the examina- 
tions are partly vivd voce, and partly by examination papers. 
The applicants of both — are required to write a legible 
hand, the second-class candidates to possess a knowledge of arith- 
metic, as far as decimals; first-class can to possess, a 








extraction square root. The questions 


enowlodee of acithanelie, including the menmuration of superfices 
have ther been constructed so as 


used, with iva figures changed. From 


uestions has 
the 1st February the form of — will be altered from 
Petasdatun hen fu-coaay canal wigdastod tae porsesl petarigies 
ve, in many cases, 1 e general principles 
of the steam en Soe tea thapabtapped enations of the oxeeaion: 
tion papers. en these questions are inverted or modified in 
any way, many of the candidates are unable to work them. 
These questions are not lems to be worked in the 
same form day after day, as are problems given in the navi- 
va pers; they are test questions for general knowledge. 
ed: that uestions become stereotyped, they cease 
to be a test for an beyond what they contain. The 
examiners have had to make up for this by a more searching vivd 
voce examination, i> hie tataae Gra'tab wishes: thee © no 
record of that, which is the 


most important part of the exami- 
nation; and there is likely to be a want of equality in the 
examinations at the different It is to rectify this to some 
— that the alteration in examination papers is now being 
made, 

The only safe guide for passing in future examinations will be 
to be thoroughly conversant with the principles of the steam 
engine. A candidate for a certificate of competency should give 
some evidence that he has applied his mind to his calling with as 
much earnestness as is expected in the case of an appli t for a 
medical diploma. ‘The certificate he gets does not describe him 
as a driver only—as a man who can be safely trusted to start or 
stop an engine, or to re the feed on a set of boilers—his 
certificate refers to the possession of that degree of engineering 
knowledge which alone can justify his holding a certificate as an 
engineer. He ought, therefore, to be able to explain the why 
and wherefore of everything about the action of the steam engine, 
the formation of steam, the combustion of fuel, and the «trength 
of the materials used in the construction of engines and boilers. 
The possession of such a knowledge will be to the engineer a 
source both of profit and of pleasure, Every feature of the 
engine thereby becomes a study to him, and every click of its 
action is an understood word. He has that respect for his duties 
that he delights in attending to his engine as a florist to his 
flowers. He has a confidence and pride in himself that what 
any man can do with the machinery entrusted to him, he ought 
to be able to do. His care and watchfulness will be exerted to 
discover the first sign of any defect, and he will be able to take 
the best means to guard against an ident, or to repair it 
should one take place. The examination pone etme are designed 
to test the d of knowledge of this kind by the 
candidate, and thereby to ascertain how much his heart has 
been given to his work. 

The examination papers for a second-class certificate will 
consist of questions relating to the candidate’s experience in the 
construction and management of engines, of questions in elemen- 
tary knowledge, and of a set of engineering arithmetical ques- 
tions. In addition to these examination papers, a candidate for 
a first-class certificate will have also another set of arithmetical 
questions, and an examination paper on indicator diagrams and 
working drawings. The first set of new questions for first-class 
— a knowledge of the strength of a shaft against twisting 
and against transverse breaking, the strength of an iron lever, 
the loss by friction, and the cut-off by a _— amount of lap. 
The new questions for second-class candidates contain nothing 
beyond what is contained in the old set of questions, except that 
one of the questions uires a knowledge of the weight of 
wrought iron. In addition to these examination papers, the 
vivd voce examinations will be continued as heretofore. ‘These 
alterations are not intended in any way to remove from the indi- 
vidual examiner the entire nsibility of passing or of failing 
any candidate. The examination papers are planned to assist the 
examiner, and to afford a written evidence, to some extent, of the 
thoroughness of the examination, and to promote uniformity at 
the various examining The questions are not published. 
tae rate these examination papers the following figures should 
be :—One gallon = "16 of a cubic foot, or 6} gallons = 1 cubic 
foot ; one gallon of fresh water weighs 10]b.; one cubic foot of 
fresh water weighs Ib. = 1000 ounces ; one cubic foot of sea 
water weighs 64 Ib.; cubic feet of sea water weigh one ton. 
The above are sufficiently correct for all practical purposes, but 
they are not scientifically accurate. The weight of wrought iron 
is 480 Ib. per cubic foot, or 3°6 cubic inches = 1 Ib. 

In discriminating between an error due to the slide valve and 
one due to the excentric, in reading an indicator diagram, 
= ~~ the effect > fi 4 excentric is to move all 

seen of opening, or of ¢ g the ports round the diagram 
in the direction opposite to that in which the excentric has been 
shi The effect of an alteration in the position of the slide 
valve, or of any of the edges of the slide valve, is, as a rule, to 
move the points affected by the alteration along the diagram in 
the same direction in which the valve or valve edge has been 
altered. When the valve does not open to admit steam until the 
crank has passed the centre, the point of admission is an exception 
to this rule. The points are all in pairs, each point of opening has 
a corresponding point of shutting. If one point is wrong, find 
whether the corresponding point on the other side of the diagram 
is also wrong, and whether the two points require to be shifted 
round upon the diagram, or whether they require to be moved 
along the diagram in the same direction, and state the alteration 


uired. 
Time and Marks.—All candidates will be allowed six hours fo 
the arithmetical paper and elementary questions, form exami- 
nation 15b, viz., 10a.m. to 4p.m. First-class candidates 
are directed to leave the diagram question, No. 9 on exami- 
nation 11, until the second day. ‘The diagram will not be shown 
to the candidate on the first day. The vivd voce examination and 
drawing will be on the secotid day; but they may be continued 
on subsequent days if requisite. To secure uniformity at the 
various examining ports, a system of marks has been arranged, 
and the candidates are not required to work all the questions on 
any of the forms, but only as many as bm ag Bepemed will 
entitle them to the requ' number of marks, e number of 
marks allowed for question correctly worked is stated on the 
first column of data table laid before the candidate. If the 
method adopted for any question be in the main correct, for each 
slip or omission in the method one mark will be forfeited. If the 
numeration in the working of any question be in the main correct, 
for each error in the one mark will be forfeited. 
Marks gained for one question will not be forfeited on account of 
errors in any of the other questions. The maximum number of 
marks on the second-class arithmetical paper is 33 ; the minimum 
required to pass is 22, The maximum number of marks on the first- 
class arithmetical paper is 24; the minimum required to pass is 16. 
For each full and correct answer to elementary questions, 2 marks 
will be allowed. For answers to the two questions on defects and 
poe on page 3 of examination 15 b, from 0 to 4 marks will be 
0 for each. The total marks on examination 15b will, 
therefore, be 24, and the minimum required is 16. Marks will be 
allowed for only ten questions on form examination 15 b, that is, 
for eight elementary Bese oar, and for the two questions mark 
FandG. If either F or G be omitted, the number of elementary 
uestions may be increased to make up ten in all. Marks beyond 
the minimum for any form may be applied to make up a defect 
of marks for any other form, at the rate of two marks overplus, 
to make up for one mark deficient. 


We may now proceed to give some examples of the 
questions which candidates are e to answer. It 
will be understood that as far as regards arithmetic, the 
same papers are given to candidates for both second and 





first-class certificates. The latter are expected to solve 
more difficult questions than the former, and get a hig} 
number of marks. None of the questions are too 

cult to’ be answered by any one with a good knowledge 
of arithmetic, except those to which we have already re- 
ferred as involving for their solution the use of certain 
empirical formule, eee by the examiners, and 
known only to them and to the “grinders.” For many 
of the examples we are about to give we are indebted to 
Reed's Engineer's Handbook. This is a guide to the ex- 
aminations under consideration, written by Mr. Thomas 
Thorn, of the Navigation and Steam Schools, Watervilie- 
terrace, North Shields. Mr. Thorn, we may state, is a 
very efficient grinder, and prepares many men for ex- 
aminations in the North. It may he worth while to add 
that Mr. Sissons, of 27, Leadenhall-street, will be found 
equally efficient as an instructor for the London exami- 
nations. Mr. Thorn’s book is published by Messrs. 
Reed and Co., of Sunderland, and has reached its sixth 
edition. Its cost is 6s., and we can confidently reeom- 
mend it as excellent of its knd. While on the subject of 
books, we may as well add that Lionel Swift’s “ Manual 
of the Hydrometer” wil! be found the best book on the 
salinometer that the student can study ; while the 
“Treatise on the Indicator,” by Porter, published by 
Messrs. Elliott, West Strand, London, will supply all the 
inforn ation required in the use of that instrument. “The 
Evgine-room, and who should be in It,” by Mr. Allan, 
o: the North-Eastern Engineering Company, Sunder- 
land, will be found a pleasant and useful companion on 
board ship. 

As examples of examination papers, we’ shall select 
certain questions put which involve no special knowledge. 
Here are a few from a second-class paper :— 

4 , ee = 

1. Find the value of 8°? ae 

2. If the bolts of a cylinder cover be 1gin. diameter, 
and the diameter of the cylinder be 30in., and the pres- 
sure 50\b; per square inch, how many bolts will be 
required if the strain per square inch of section is not 
to exceed 2200 Ib. ? 

3. A coal bunker is 17ft. wide by 11ft. Tin. high, and 
in seyen days a section of the bunker 12ft. long was 
emptied ; what was the consumption per day ? 

4, An oil tank is 5ft. 9in. by 3ft. 4in.; and 3ft. 2in. 
deep 3 what will be the depth of 203 gallons of oil in it? 

5. Three engineers are to receive £120 between them 
as a bonus; it is to be divided amongst them in pro- 
portion to the amount of wages they have received from 
the company. A’s wages are £272 10s., B’s are £224 15s., 
and C’s are £102 15s. ; what part of the £120 will each 

ave ! 

As examples of first class or chief engineer’s examina- 
tion papers, we give the following :-— 

6. Find the side of a square whose area is 24,649 ? 

7. Required, the heating surface in the tubes and tube 
plates of a boiler, the tubes being 2in. in diameter, 
6ft. 9in. in length, 230 in number, and the plates 11it. 9in. 
long by 9ft. 3in. wide. 

8. Steam is admitted into the cylinder at 12 Ib.- per 
square inch above the atmosphere, and is cut off at one- 
third stroke ; required, the mean pressure on the piston 
throughout the stroke, supposing the vacuum to be 
perfect. 

9. What is the maximum strain per square inch on a 
screw shaft, due to the overhanging of a propeller weighing 
33 tons, the centre of weight ‘being 15in. from the point 
of support, and the shaft being Sin. diameter ? 

We may turn now to questions which require for their 
solution Board of Trade formule. Here is one from @ 
second-class paper :— 

10. What boiler pressure should be allowed for a shaft 
14in. diameter ; the diameter of the cylinder is 57in., 
and length of stroke 36in.? The Board of Trade rule is 

2 
B ae , where B = boiler pressure, d diameter of 
shaft, D diameter of cylinder, and S length of stroke. 

The following question we have entirely failed to 
understand, nor did we ever meet with an engineer who 
knew what it meant ; but it is, or used to be, rather a 
favourite with examiners. 

11. The speed of a ship is 8°25 knots per hour with a 
consumption of 9 tons per day ; but the speed is increased 
to 8°7 knots with a consumption of 10°1 tons per day— 
what is the rate of cost per day saved? The rule for 


solving this question is poe where C and & stand 


1 
for coal and knots respectively, C, being most coal and 
&, most knots. 

The answer to the preceding question is 11°16—but 
11°16 what? We do not know. e whole point turns 
on the meaning of “rate of cost,” and this cannot refer 
to cost of coal, for that always mneneeie other things 
being equal, in the ratio of the square of the speed fora 
given voyage ; or in the ratio of the cube of the speed, 
speed alone being taken into account. Another puzzle 
is supplied by the following question and rule for its 
solution. 

12. There is a crack on the valve face of a high-pres- 
sure cylinder which leaks steam into the condenser 
direct. The area of the crack is 2‘lin. The pressure is 
80lb. What weight of steam will pass through the 
crack per hour? We venture to think that most of our 
readers before attempting to solve this question would 
like to know something of the form of the —_ 
whether it was very long and fine, or wide an 
short, whether it was crooked or straight, and so 
on, as the shape of orifices of efflux is usually 
held to have something to do with the co-efficient 
of delivery of even elastic fluids. But the Marine 
Department of the Board of Trade trouble not them- 
selves about. such things, and give arule which we should 
be only too glad to believe was accurate, so simple and 
handy is it. For all absolute pressures between 20 lb. 





and 120 lb. on the square inch the weight of steam 
discharged thro 


an orifice lin. area in seventy seconds 
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ill be expressed in pounds by the 
Thus, let the pressure 
t of this steam w 


figures expressing 
be 80 lb., then 80 Ib. 
sh an orifice 
e have no 
and it is 
to be ates in any work with which we are 
ce of opinion will exist as to the Son 13. | Pre 
of the rule given for solving the following question : “13. 

Sees: is 60in. diameter ; steam, 32 lb. per square inch ; 
of crank, 18in.; diameter of shaft 12in.; is “the | 8 

strong enough, and what is the strain per 

inch” The formula for solving this is S= a Wa $ 

where S = strain per square inch of section of the shaft ; 
W weight at leverage; a and d = diameter of shaft. 
This has a) Lire been derived from Rankine’s formula 


k= (= , Where g' is the limit of shearing stress, 


q' 
k the diameter of the shaft, and M the twisting mo- 
ment. 











THE IRON AND STEEL INSTITUTE. 

Tue Paris meeting of the Iron and Steel Institute opened on 
Monday, the 16th inst., at the rooms of the Société d’Encourage- 
ment pour l’Industrie Nationale, 44, Rue de Rennes, and there 
was a large attendance of members and visitors, both of French 
and English nationality. The proceedings commenced as early 
as 9 am., concluding for the day at noon. ‘The President, 
Dr. Siemens, with other members of the Council and_repre- 
sentatives of the Institute, were formally ‘“‘ received” before 
the business began by Professor Gruner, in the name of the 
Société d’Encouragement pour |’Industrie Nationale, which had 
kindly placed its rooms at the Institute's eset for the 


the Professor being joined in the canes M. Henry 
Trace President of the ch Socie' Civil Engineers. 
President of the Société d’ 


in all branches of knowl including those in which 


intelligence 

we are a interested, and at the Universal 

om - —_ of viewing the min: and manufactured 
luce of nearly 


Vilised nations brought into juxta 
so as to facilitate comparison between them, although 
must, of course, be made for the limited space and imperfect 
to the greater part of ent go wee yw 
teen aoe — now elapsed since I had 


the office of 
<< ® and the present fs the last time 


erred to the already meee condition of the steel steel 
re throughout the world, and but few of us would 
t at aoe ey nee selling prices having 
sir lowest t, they were hameticn A ey s middle ae a 
poe th ‘enh pe 
e to forei; 
ee which —_ = — am 
ity of testing present when we hope to 
discuss matters of interest to both the British and forei 
industry. The given by France to the industrial world 
through her Universal ibition, and the special invitation which 
our Institute has received from the French engineers and metal- 
lurgists to meet them in friendly discussion of the methods 
adopted in both countries for the achomeek of ever improving 
results, shows a confidence on their part that they have 
matters of interest to before us; and if any one of = 
members should still have any doubt in his mind 
recent advance in French practice, I am satisfied that the o; por- 
tunities he will have of visiting some of the leading works in 
this country will satisfy him regarding their advanced condition. 
We shall go home, I doubt not, with the conviction that we 
have returned from a visit to fo: rivals in the markets 
of the world, but we shall return home with the further convic- 
tion that those formidable rivals have behaved to us most gene- 
rously in giving us access to their secrets of success, an See 
So es Saeeee a aun 90 Seni, one aa ich 
producti’ stim’ further exertion, without 
we should not have made those remarkable advances in 


the address already 
, that in the contest 


ows 
have 


i 


for cheapness upon which civili i 
Senate gee mie own, owing to her 
ad a a ane een 
intercommunication and facilities for reaching the markets of the 
veri paaenpnngnerenae ante than canipansaas pemegeneees 
Sk emerge ; and considering the natural 
a | pate of the people to be stimulated to exertion under 
and | difficulty, as also the results revealed by recent statistics, I see no 
sponte Rabeation, — ee mp 
c 


Sree ttbe Tecteourie the position of an 4 io ition for massive production, whereas we 
member of an association of such importance. aving touched ly find ~~ our cur neighbour excel in the aptitude they 
on the history of the society which he re ted—the Société Sridently odegting » ew materials to particular 
d’Encouragement AAs ustrie Nationale—which was founded mae GB ge ct rich the present Exhibition furnishes us with so 
en dol whi some respects, a cause in common | man: Saichersnmmen » whilst the English, to realise a 
with that of the Iron amd ‘Steel fang re Professor Gruner | novel proposii make pts not always carefully 
concluded by saying that he hoped the labours of the Institute | matured bef the French ically y @ question 
would prove productive of much good to that cause, whether con- | in all its aspects, ‘ortify their views by careful inquiry into the 
sidered in regard to the more immediate objects of the Iron and | experience i here, before they operations 


— Institute, —_ viewed in a wider sense. 
Dr. Siemens, also speaking in French, made a brief reply, 
cet woe Professor ya in the name of the Institute, for the 


been so cordially seas are Bie Bi 
pores 


pour VIndustrie Nationale and the 
at es the which gave ample 
msn em | sympat! Bet. eir part in common 
cause = which th fessor had just all 
Dr. a, — president, having cinta the chair, said the 
- portion of the agenda placed upon him a most pleasing duty, 
oy ae the decision of the council of the 
Tnstitu is successor in the presidential office. 
He had bi himeelf eld that honourable lo pmewe for eighteen months, 
and he felt that it was time he should cede the place to another 
member of the Institute—one who was very well known to mem- 
bers generally from the great interest he had evinced in the work 
of the Institute down from the first stages of its career, and also 
and experience which 
successor whom the 
Mr. Edward Wi sf Middlesbrongls othe pra 
-. bers was Mr. illi re was 
the least doubt that during Mr. ‘Williams's tenure of 
office the Institution would continue to rise in importance and 
in useful results. It had been a pi established not by any 
special rule on the = but rather the natural i 
sense of the Council, that the presidents elect should some- 
times gentlemen more or less given to scientific pursuits, and who, 
at the same ecw were — for their practical 3 
anything more in regard to th 
experience which the new nn 


following rede tial — a Kampen 
en’ — 
The Iron and Steel Institute has, from its very origin, assumed 
a somewhat cosmopolitan character. Not _ has it devoted a 
considerable portion of its proceedings to the record of achieve- 
ments in foreign countries, but it ara among its members 
‘oreign and others connected practi with the 
treatment of iron and steel, who, —-_. not able frequently 
to attend our meetings, appear through their adhesion to appre- 
labours. Belgium is represented upon our list by no 
personage than the enlightened of that coun’ 
— of cur other foreign members I n only mention, in 
lace, the well-known names of Akerman of Sweden ; 
otk ay of Russia ; 
of Osnabriick ; Tunner of Leoben ; d@’ and 
@. @Andrimont of Lidge ; : Euchene and Greiner A. Pastas: 
Tenore as represen Italy ; and Spain ; Griiner, Jor- 
dan, Schneider, de ma fy Morel, aes and Pé érissé, as 
itatives of France; and of our American mem 
ey, Burden, and Gowen. The number of gentlemen 
at — resent meeting of the Institute, including several 
oreign names 0! P distinction, proves ery at general ere oe | 
mip ccm, te is not ting. ut while noti 
dua Goveae list of wily cuted ard te mention here the 
loss which we have recently sustained of our 
prominent members—that of Mr. paaee, or Me pte 
whose name will ever be remem in connection with the 
development of the famous Cleveland iron district ; and that of 
Mr. (nacht ator ee ee devoted pa 
who, as you are aware, lost his life prematurely while 
t in connection with metall 


~» 


tation of the jan engineers and i 
summer meeting at Litge. The success of that m , under 
the able presidency of my friend and predecessor in office, Mr. 
a ae is still fresh in the memory of ‘all those 3 mem- 
of the Institute who could avail themselves of the invita- 
We are now for the second time Se weg << foreign 
l, having accepted the invitations kindly given us by the mom 
des Ingénieurs Civils, by the Société d’En 
the Directors of the Conservatoire des Arts et 
at Litge we found ourselves in the midst of Predrcerescnd 
ae en h P; d th 
present occasion, inasmuch as in Paris an  depart- 
ts immediately surrounding it, iron and steel industries 
conspicuous by their absence. On the other hand, we 
have the advantage of meeting at one of the greatest centres of 


Wet 


Ab 


Krupp of Essen; Harmann and Liir- | and 


an advantage which we cannot boast of on | tec! 





inquiry. If we 


means tospecial 

we Seal oa ly find it in the 
continental countries have enjoyed 
frat eet a generation of a more extended technical education 
boast of, and of the personal infuence which has 

exercised by a line of scientific writers and experimentalists. 
of Résumur, Kbelnea, Réguault, Poulet, Péslet, Thomas, and 
of Régnault, Pouillet, Péclet, Thomas, and 
and of Deville, Griiner, 
who are fortunately still 


that 
system of education, which enables her to place 

her semtalbaepicel See under the guidance of men who 
are scientifically qualified for the discharge of their respective 
the ical results which may 


to the 


duties, and for one of practi 
well excite our ucation in France an | 
into five faculties, those of, Rn tly omy medicine, theo! 


li 
Se oe only a ykt vassal ce 


cerned, with reference to which I pro to ofer a few 
remar! ‘oremost amongst the sinus oe Seaton uca- 
tion stands the Ecole Polptechnigve with its beaches ‘the Rosle 
des the Ecole des Ponts Sees 


et = 
exclusively for the education of Government, railwa: 
engineers, not to speak of the mili salle ant coast Leneak of the bnatete 
school, nor of the comparatively few who join the Regie de 
Tabac. The admission to the Ecole Polytechnique is by compe- 
titive examination. The degree of ee ee Lee 
ture is required for admission to the competition. This examina- 
tion is a oomte a see Sut of sound primary education, as it 
trig ig ysics, and che- 


mistry, pepe np Sema Pe rom 10 to 190 are sdmittd 
per annum, out of a number five times as 

eee for examination. The pupils at we re Parte 

nique are boarded and lodged at the establishment, at Gomeenen 

ee ee they enlace the higher 
thematics, mechanics, physics, 

SaaS 0 SO EE SES ve "in the Civil 

as ee or the benefit of the 

of the Ecole Polytechnique, 
and as these are ‘apy honourable hn a ek Reh stand the 


into the Ecole des Ponts et Chenetion se 
ay the student engineers 

State allowance . ys a 
the eps 


three tog and receive a 
Fhe instruction | has for its object 
ysico-math: ematical sciences to special 
At the Ecole des Mines, for example, 


 gerane as op ology , paleontology, anal 

cdl dunia, and seoeiboas, y. The i aes 
fnstruction ix’ the laboratories of the estab alee geal aye 
game of Gs eoreling n Francy aod sed 


to 
a 100 to 120 scholars, who 
three years’ as of general scientific education, including the 
higher branches of physical Emmy: - 
lied sther branciee of westal para TE dye urgy, mineral 
sp SP etemmation ai ae them ag 
career of the civil eer and of the mani This 
school was originally founded by an _associstion of pa and 
without connection with the Sta eT but since 1860 it has been 
under the direction of the r of Public Works. It 
is not my intention to advocate the establishment of an Ecole 
Polytechnique with its superior adjuncts in Great Britain, for 
the simple reason that we require no Government engineers 
to direct our public works. The Ecole Centrale differs 
in its oer ee y= Ps that of 7 pre a, 
as it es no promise employmen: 
ee ee upon the amount 
and character of technical education it may 
ae majority of the Sodenie that 


in im to 
into practical life, and it is thus one which 


from its w: 


“tpn te; Ta the area T delivered upon tha pemoee | Gh 


et | There was no sentiment put forward 





recommends itself more to our ideas of independent action, 
The only establishment in Great Britain hy ry with the 
eae ntrale as regards metallurgy is our ool of Mines, 

if it were installed in a capacious building, and had 
oie ranches of knowledge added to its curriculum, mies 


easily, under the guidance of such men as Percy, Sm 
Frankland 
would give rise to 


and Huxley, be developed into an institution w Hs 
beneficial results difficult to over-estimate. 
In addition to the Ecole Centrale many other schools are 
established in France, foremost amongst which stand that of 
e Conservatoire des Arts et Métiers, where, under the able 
direction of General Morin and of M. T both Membres 
de l'Institut, an education is provided inten for the class of 
foremen or head workmen of the manufactories of the ap 1g 
The students have the great advantage of the admirable collec- 
tion of models and specimens, which gives the Conservatoire des 
Arts et Métiers a world-wide reputation. The courses are public 
and gratuitous, and attract we pr umbers from other classes than 
those for which they are intended ; foreign professors and others 
who take an interest in the progress of technol being often 
present. There are besides local schools colina Epedl hout the 
country, such as the Ecole des Mineurs de St. Btienne, 1 intended 
for managers of mines, where the instruction is more ele- 
mentary and more practical than that of the Ecole des Mines, 
and the Ecoles des Arts et Métiers at Alais, Chalons, Aix, 
Angers, and elsewhere, where foremen and works managers are 
trained. Besides these there are Ecoles Industrielles at Paris, 
Lyons, Lille, \&c., and it is gratifying to observe the great 
attention given to such elementary education by leading works. 
~ way of example, I will only cite the instance of Le Creusot, 
ere the schools afford instruction to over 6000 children of both 
ben of the population connected with these works, and the 
outlying branch The of teachers employed in ss 
schools is 121, and although the information given to the childre 
is strictly elementary, care is taken to impart the elements of the 
higher pyr of knowledge to those who seem desirous and fit 
to rise to a higher level. e “thennt Works taken altogether 
pal — eyes ed instance of what can be ear. y pet od 
ent industry an systematic uate. ituated in a 
moderate deposits of coal of an inferior character, 
a me clay ironstone, having only a scanty population, and with: 
out possessing the advantage of natural means of communication, 
an establishment has been reared chiefly through the genius of 
the late M. E. Schneider, representing an annual production of 
Sa EOn Cran a iron and steel wrought into the forms of rails, 
ant general ee os tity finished engines, remarkable for their finish 
meral = will have the opportunity, 
to the meat invitation of Henri Schneider, ber, 4 
ess a pes works, and your attention will be especi 
a steam er, recently erected there, aa wit 
its weight of "30 tons falling through a distance of 5 metres, is by 
far the most powerful tool of this description now in existence, 
and does excellent service, I believe, in consolidating heavy 
ingots of steel for the production of steel cannon, armour plate, 
and other heavy forgi Yet these works depend in a great 
measure for their superior ores upon a sup ply rom the coast 
of Africa, and for a portion of their fuel upon ay south of 
France, whilst their produce has to pass over some hun 
miles of railway before it reaches any harbour or important 
market of the world. The works of Terrenoire, with which we 
have been made acquainted from time to time by the interesting 
papers of M. Gautier, the chemist of those works, furnish another 
instance of great results produced by a combination of intelli- 
nce and systematic management ; and, ks to the erg pa mg 
of M. Jullien, the ing director of the Terrenoire 
those members of our Institute who wish to avail ‘emoaiven 
of it will have an oe of visiting these and other 
remarkable works of the same ind centre. Another 
section of our body will be able to take advan of the 
invitation of M. 4 Wendel to visit a group of works in the 
Meurthe and Moselle district, where an oolitic ore is worked 
not in character to Cleveland ore, and it will be a 
matter of considerable interest to those more intimately 
connected with the Cleveland district te observe the points of 
difference in the paties of the two countries. The papers 
nted to us for ion are of a highly interesting character. 
Ay me amongst them stands that of M. Jordan, “‘ On ris Iron 
Ore Resources of France,” from which we shall gather at 
deal of valuable information ween 8 ~ distetbation 





ee 

mineral wealth of this country, and the s and meth 
Loree = doe adopted for the production of ove. highly finished 
ces that meet our ore ing through 
the French ion of the Exhibition. have a paper 


from M. Marché dealing with general - saanuael interest regard- 
ing Oe = on adne pers Reprise careening te 
ae one ving an elaborate series of tests of that 
material, showing to what —r 6 it ome relied upon in its 
application to the construction of boilers and for other engineer- 
ing purposes. Professor Akermann will enlig’ nt 
to, and thereae wo neers oom —— reby ML Ped = 
ere are other paperson subjects Périssé, Mr. 
Rothwell, cues Chetnasenk Gilebeise opening up| ground 
se "enieaie niet the impoftant communications 
jest alliaded to, ations regarding te tron and eel inden of 
elaborate observations regarding the iron steel industries of 
ef PR Bon A By eo it remains for me in 
conclusion SF et aes only to express our 
high sense of appreciation of the Kind and hospitable manner in 
w we have been received, and to assure our hosts beforehand 
thet although we stand in a certain degree as rivals towards 
them, as we stand also as rivals of one another amo our- 
selves, we come among them animated with that kindlineas of 
feeling and that desire to exchange knowledge and experience 
which does not preclude friendly sentiments, and even admira- 
tion on our part for the achievements of our confréres. These 
must lead ultimately, not only to the 
cheapening of the cost of production, but chiefly to the attain- 
ment of fresh starting-points in the application of iron and steel 
for the useful purposes of man. 
The address was vendvel et at the close with much applause. 
Mr. Lowthian Bell, M.P., said he had been requested hate 
sree do in the council to do formally what the meeti: 
al done spontaneously, viz., to thank Dr.  Sieme be ST 
of the I nstitute, for his able ddr That the merit 
that one could have wished it had been longer ; at the same time, 








would be, and could not fail to be if, and instructive. 

e address to which any 
one could take exception. pig ws was one portion of it where the 
language seemed to conv: tation ; but all must recognise 
the superior position whi  Fieach neighbours occupied with 
rear tothe the introduction at "technical education. At the same 

would probably tell us that the pncion of Chat { mopet pean 
probably e uca- 
tion had not prevented the French mye bps orci from 
e | occasionally making t mistakes in the introduction of new 
schemes in regard to the manufacture of malleable iron, and also 
recognise the fact that in spite of its disadvan’ the English 
nation had occasionally made great veries. connection 
with this subject he eal only allude to the names of Mr. Cort 
and Mr. Wilson, who had succeeded in introducing most im: os 
inventions in connection with the means of developing 
trade. He begged to move a vote of thanks to Dr. or es tor 
his address. 

Mr. Samuelson, M.P., in seconding the motion, remarked that if 
he had an fault 1 to find with the ad of Dr. it was 
that it spoken of the members of the ange tes: finding them- 
selves on foreign soil. For his own part he thought that those 
who went to 
were at home, 


e partial | it contained a key to what the Petipa an present meeting 


‘aris found themselves in a place where all nations 
we With respect to the question of technical educa- 
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tion, he thought that Dr. Siemens had been a little too critical ; 
but, however that “—_ be, he Se 2 the combination of prac- 
tice and science was thing on which both Bogland and other 
countries must rely as being calculated to insure the best 


results. 
A vote of thanks having been awarded to the President for his | . 


address, and the general secretary, Mr. Jeans, having made some 
intimations in “a to facilities that had been offered to mem- 
Paris Exhibition and other places of interest, 


bers for visiting 
the President called on Professor Jordan to read his paper on 
Hi ov Progress of Iron and Steel Industries,” which was as 
follows :-— a 


giving in the following acom- 

ylete or even a summary statement of the iron manufacture in 
ni me and space not admitting of so important an under- 
taking on his part. Accordingly, his labours are limited to the 
production of a brief hand-book, of a nature to his English 
colleagues, at their first meeting in this country, to atolerably 
exact idea of the resources of its ironworks, ‘There several 


coal-bearing districts in , of more or less importance, the 
principal ones being the cs 
The Northern Coal Diétrict.—This extends over a part of the 


Departments of the Nord and Pas-de-Calais, from the Belgian 
frontier up to and beyond the city of Bethune, and more particu- 
larly in the environs of Valenciennes and Douai. Amongst its 
more important collieries may be mentioned those belonging to 
the Anzin, Vicoigne, Aniche, Escarpelle, Lens, Noeux, and other 
mining companies res vely. he coal series comprises a 
rather large number of beds generally varying in thickness from 
0°50 metre to 1°00 metre. Mention may here be made of the 
frequent corrugations, which on several points enhance the work- 
ing cost. The district in question is worked by means of shafts 
which in one case—the Chauffeur pit, near Valenciennesare 
sunk at not less a depth than 650 metres. Various kinds of 
coal are produced, including close-burning anthracite coal, smith’s 
demi , and smith’s coal, suitable for making coke. These 
coals vary also as regards cinder, and the like observation applies 
to the coke produced. Two kinds of coke are made in the 
Department of the Nord, viz., the washed coke, competing 7 to 
8 per cent. of cinder, and the unwashed, containing 12 to 14 per 
cent. and more. ‘This coal country has the advantage 
of spree» oe number of railways and canals in connection 
with the seh and Meuse, so that its products are con- 
veyed a considerable distance. 

The Burgundy Coal District.—This district oceupies a portion 
of the department of the Sadne and Loire, between Autun and 
Charolles, its ve pits being those of Blanzy, Epinac, and 
Creusot. There are but few strata and those of somewhat varied 
characteristics, the thickness being not rn mana considerable, 
while the seams are worked by means of shafts sunk to a depth of 
250 or 300 metres or more. At Blanzy two great seams are worked, 
five to fifteen metres in thicknes3, with no great incline ; at Creusot 
there is an almost vertical layer, of an average thickness of eight 
to ten metres, and at Epinac a special pneumatic apparatus 
is at work, the shaft being some 700 metres in depth. The 
Creusot is nearly an anthracite. The small kind has} to 
be washed in order to form coke, with 12 per cent. cinder. ‘The 
Creusot coal is not suitable for carbonisation, except when mixed 
with a considerable portion of smith’s coal, of the St. Etienne 
class. The coal country in Burgundy is traversed by the Paris, 
Lyons, and Mediterranean Company’s lines of railways, and by 

forming junctions with the Loire and Rhone. 

Central. Coal District.—This is situated in the d ent of 
the Allier, and the principal pits are those near the town of 
Commentry, and the village of Benewet. A fine layer with but 
little incline and an average thickness of, say, 14 metres is 
worked at the former place ; and a somewhat irregularly formed 

at the latter. e product is inflammable gaseous, 
and yields a rather light kind of coke which, when produced from 
washed coal, contains 10 to 12 per cent. of cinder. The means 
of transport here are the eans Railway and the Berry 


canals. 

The Loire Coal District.—Next to the coal] country in the 

North, the Loire district is the most important, more especially 
in the vicinity of St. Etienne and Rive de Gier. It comprises a 
number of beds of no inconsiderable extent, the depth or thick- 
ness of which is calculated at 50 to 70 metres, the total extent of 
the coal formation being about 1800 metres. The working of 
these layers is rendered difficult and costly at times, by accidental 
circumstances, and by out-throws, excavations, or corrugations. 
‘The most important pits are those of Firminy, Montrambert, 
Ricamarie, St. Etienne, and Rive de Gier, which supply coal fit 


for any metallurgical pw —gas-coal, cok » maréchale 

coal, and inflammable acai. AP ry ero of cinder in the 
coke obtained from the small washed coal is generally 12 per cent. 
to 13 per cent. The St. Etienne and Lyons Railway affords the 
means of transport to the Rhone, as well as to the network of the 
Paris, Lyons, and Mediterranean lines. 

The Aveyron Coal District.—This district is situate in 
the department of the same name, and the chief pits are those 
of Decazeville and Aubin. ‘The layers are nearly horizontal 
and of but little depth, but the product is generally overlaid 
with earthy matter not unfrequently to the extent of 25 per 
cent. or more. The here has to be carefully washed in order 
to obtain such a kind of coke as would be suitable for use in blast 
furnaces. This coke, which is but of little density, generally 
contains from 10 to 12 per cent. cinder. The uct of this district 
is mainly disposed of to the inhabitants of the neighbourhood. 

Lhe Alais Coal District.—This ranks as the third import- 
ant coal district in France, and is situate in the Department of 
the Gard. The principal pits are those of Grande-Combe, the 
Portes, the Alais, and worked either by shafts or by 
open-air galleries. The seams differ in extent—from 0°30 metre 
to 2°00 netres in thickness—and yield sundry kinds of coal, vary- 
ing from the anthracite to the flaming sort—passing over the 
intermediate rich and half-rich qualities — : ~ coke. 
‘These coals are superior as en purity to those of Aveyron, 
butinferior to those of the Loire, so far at least as cinder is 
concerned. Coke of good quality and with but little sulphur is 
made from the small washed sort, with 14 per cent. cinder in the 
kinds destined for blast furnaces. The coal in this district is 
despatched to the south of France by the Lyons, Marseilles, and 
Cette lines of railway. As regards the centre of France, mention 
may be made of the Brassac district in the Haute Loire—whic' 
sends its forge coal as far as Creusot—and the Ahun district, 
Department of the Creuze, also producing coke-coal, and supply- 
ing two or three smelting works in the neighbourhood. In the 

_ east of this country the Ronchamp coal formation, situate on the 
southern slope of the Vosges, Department of the Haute ne, 
furnishes a certain quantity of fuel to the Franche Comté Iron- 
works. In the south-west the Carmaux colliery— Department of 
the Tarn—supplies coke to some ironworks, icularly those 
near the Pyrenees, and the Graissesac pit—Heinault—produces 
coal fit for coke. Generally speaking, coke is no longer manu- 
factured in France except in the improved kilns or furnaces 
known as Belgian kilns, or in the Appolt ovens. The price of 
small coal for use in grates varies at the pit’s mouth from 
13f. to 19f. per ton, according to quality, and also according to 
the character of the collieries. I ized coal is not employed 
in metallurgical works. The cost of coke varies from 20f. to 27f. 

e pit, according to the cleanness of the article and 

the reputation of the coal-bed. In round numbers, the pro- 
duction of France may be set down as follows :— 

Ni Country... ..  .. . about 6,550,000 tons. 


” er ” » 


1175,000 ” 
000 


” a ee ee » 


Lotre a Jo-j.04 ah cal Tae +». 3,800 


‘Aveyron ‘4 Si t]ge Honiley owt. Saige! 
Baerity ee a YU SOL aay, hpmnmlane eg 
_ Various Districts Migr ey °° Bia 


- 17,000,000 ,, 


Total .. 





ty saat eae 700 G0 tote are htopented froor Replend: Bleivn, 
seen are rom ; 

and Westphalia. "Taking the annual coal production of England 
. it 


136,000,000 tons—the return of the year 1876—Wwe find 
it times go than that of France. 
agnetic and Oligistical Ores.—Ores of this kind, of which there 
scene essieel yB ky) bearings teen oy sane 
are of no great importance as 
feeders teroanct 

Red Hematites,—The most le t of this kind of 
hematite is in the Department near the towns of 
Privas and La Voulte, and it is supplied to the res ve blast 
furnaces of the Horme, Voulte, and com- 


panies. This bed—an extensive one—is formed by strata between 
the lower oolite and the -liassic marl, The ore varies in 
character from the red hematite, with a conchvidal fracture and 
of agate-like texture, containing 56 gs cent. of iron, to the 
schistous and oolitic hematite, with only 30 per cent. lt is not 
unfrequently somewhat sulphurous, and sometimes also. slightly 
hosphoric, as demonsta’ by the annexed analyses. The ore 
leposits chiefly worked are those of Veyras, Privas, and La 
Voulte. ‘The production in 1873 amounted to 260,000 tons, and 
probably there has been no increased yield since that year. In 
the Aveyron a hematite in layers is worked for the Decaze- 
ville mines, but the bearing or bed is but of slight importance, 
It is of a pure kind, with a quartz gangue, and yields on an 
average 40 per cent. of iron. In the Pyrenees we find also red 
hematites in connection with the extensive beds of brown hema- 
tites and s iron of that mountainous region, but the author 
has no special owledge of any of those deposits. 
Carbonated Ores, —'The carbonated ores, so abundant in 
Great Britain, either in the form of the claybands and black- 
bands of Wales, Staffordshire, Scotland, or in that of oolitic 
or Cleveland stone, are, on the contrary, very scarce in France, 
On the other hand, there are sufficiently important deposits of 
spathic iron in the Alps and Pyrenees. The sparry or spathic 
iron worked in the department of the Istre, has for many years 
past been supplied to the few and unimportant works scattered 
up and down that slope of the Dauphiny Alps; but it is only 
recently that patiently conducted researches, over a period of 
seve! ears, have demonstrated the importance of the great 
bed at Allevard, of which Messrs. Schneider and Co. are now 
the The Allevard ore, found in large lodes in the 
talcy schists, comprising several kinds, varying in colour from 
white or red, according to their more or less advanced stage of 
decomposition, and in a more or less perfect rf he aemarig gp 
either as Maillars ores, or ores with large rhomboidal crystals, or 
Rives ores, that is to say, ores with a more confused crystalli- 
sation. The ore in question is a quadri-carbonate of iron, manga- 
nese, lime, and magnesia, wherein the iron greatly predominates, 
accompanied by a silicious gangue. It is almost entirely exempt 
from phosphorus. The analysis will be given further on. Accord- 
ing to Mr. Schneider, the ores contain in their crude state 32 per 
cent. iron, and 2 to 6 per cent. manganese, with only 0°02 per cent. 
phosphoric acid. When roasted they contain about 45 per cent. 
iron. On the Savoy slope of the Alps are found the St. George 
d’Huititres lodes, also in talcy schist, and belonging to Messrs. 
Schneider and Co. The ores supplied by these veins are quite 
similar to the Allevard ores, only that they are, haps, of less 
rich quality. The Pyrenees abound in excellentspathiciron, as well, 
as in so-called soft mines (soft “— formed by the decomposition 
of theirun carbonatesin question. Unfortunately forindustrial pur- 
suits, the deposits are for the most part too far removed from any 
— means of transport. In the direction of the ocean, and in 
the department of the Basses Pyrenees, are found the Barburet 
and Bidasson ores on the Spanish frontier, but they are not 
worked to any extent. In the department of the Eastern 
Pyrenees (Pyrénées Orientales), on the contrary, considerable 
deposits are found on the slopes of Mount Canigon, on the 
Mediterranean side. The principal are at Thorrent and Sahorre, 
belonging to Messrs. Jacob Holtzer and Co., and at Fillols, the 
property of Mr. Philippart— the last-named mine chiefly 
supplying decom carbonates. These excellent ores, free 
from sulphur and phosphorus, contain from 45 to 55 per cent. 
iron, and from 2 to 4 per cent. Manganese, with a gangue which 
isnot unfrequently fusible per se. Notwithstanding their snd 
they are in the works of the neighbourhood, and even 
buddled by exposure to the rain during two or three months. 
In 1873 the department of the Pyrénées Orientales supplied 
60,000 tons, but at present that quantity may ‘well have doubled. 
Analyses of the Ores. 1st Table.—1. Magnetic ore of Puy- 
morents, Department of Arritge. 2. Red agate-like hematite of 
La Voulte, Ardéche. 3. Red compact hematite of La Voulte, 
Ardtche. 4. Red foliated hematite of Privas, Ardéche. 5. 
Spathic iron of Allevard, called Rive Blanc, Isére. 6. Spathic 
rion of St. George d’Huititres, Savoy. 7. Spathic iron of Thor- 
rent, Pyrénées Orientales. 











1. 2. 3. 4, 5. 6. 7. 
Peroxide of iron (Fe203)) gy .5 7821 65°34 5816 = — _-_ — 
Protoxide of iron (Feo) 5 Co — — 4815 50°50 61°70 
Oxide of manganese... 23 trace 1°00 trace 3.03 8 4°06 
Pe Pea 73 10°50 16°75 10°90 4°85 _ _- 
Alumina .. .. 1406276 0« 875 CUT - — 
Quartz and (’) .. _- — a= 14 «165 
Se Swe ed 4s 05 122 2°07 1035 250 %170 O21 
Magnesia .. - = _ _- 057 O70 — 
Sulphur J _- = _ —- owi- — 
Phosphorus aiphibte's — 0049 07215 0325 — _-_ — 
Loss by calculation Tl — _ — 40°49 38°10 31°34 
98°8 9974 100 99°26 


Brown Hematites.—The majority of French ores contain iron 
in a state of hydrated oxide, and the number of those hydrated 
ores is very considerable. Brown fibrous hematites, always more 
or less manganiferous, free from sulphur, and with only a trace of 

hosphorus, have been worked pe a very long time in the 
Perigord district, Department of the Charente and the Dordogne. 
They are supplied to the works in that part which has always 
been celebrated for the quality of their castings and iron. 
But the quantity is inconsiderable, and the beds are, moreover, 
at some p waener one from the other. In the Department of 
the Charente we have the Guillot and Grosbot ores—36 per 
cent. of iron—and those of Taponnet—44 per cent. of iron—used 
at the Ruelle charcoal blast furnace belonging to the Naval Depart- 


h | ment of the Government; but the working of those deposits, 


although formerly carried on extensively, has greatly decreased 
ever since the owners of charcoal furnaces—the only ores of 
ractical use in those parts—were obliged to extinguish them. 
The only bearings of brown hematite of any importance are such 
as are contiguous to the Pyren inthe direction of the 
east, in the Departments of the ; mtales and the 
Aude, or in the centre, in the an. of the Arriége, or else 
to the west in the Department of the Basses Pyrénées, There 
are considerable workings in the | nées Orientales, in the 
vicinity of the little town of Prades, known by the names of the 
Fillols and Sahorre Mines, which chiefly furnish hematites—with 
a calcareous gangue—and soft ores, the analyses of which will be 
given hereafter. ‘Those ores are pure, in regard of the absence of 
sulphur and phosphorus, and contain 43 per cent. to 50 per cent. 
of iron with 2 cent. to 5 per cent. of manganese. In the 
Department of the Arrigge are the celebrated mines of Rancié, 
belonging to eight Communes of the Dessos Vallée de Vie. The 
bearing is a very i mass in all directions, and is almost 
vertical ; it is found4n the upper lias, and supplies a mixture of 
brown manganiferous hematite with ooligitic iron and red hema- 
tite. These ores, as will be seen by the following analyses, are 
very rich and very but the particular system of working 
them—a system which savours of the old processes of the middle 
ages—is an obstacle to extraction on a loupe scale. Finally, 
there are some: beds in the Deparnens of Basses ~~ gmp 
but they are only partially worked, some even abandoned. 
‘Analyses of the Ores. 2nd Table.—1. Brown hematite of Fillols, 





Pyrénées Orientales, 2. Brown hematite of Vernet, + gue 4 
Orientales. 3. Soft ores of Sahorre, Pyrénées Orien 4. 
Black ore of Orleans, Rancié, 5. Ore of St. Barbe, Rancié. 6. 


Ore of Perigord, 
L 2. 3. 4. 5. 6. 
Peroxide of iron :. .. 4s 75°10 71:65 65°50 70°30 57°20 56°50 
Oxide of manganese... .. 3°06 555 450 660 15°70 = 
REALE ec F 310 S00 1250 560 3°40 30°00 
Alumine ... 185 6 65600 33000 CO — _ 5°00 
Lime and magnesia 5°20 2°30 «5°40 «5°50 650s trace 
Sulphty 2. 0... — em —~ — — {ae 
Water and carbonic acd 12°00 940 930 10°20 15°30 800 
110 30 100-00 100-20 9370 99°10 99°50 


Oolitic Ores.—The most considerable’ bearing in all France is 
the great iron ore field, which, having its origin in the Belgian 

rtion of Luxemburg, extends through Lorraine up to and 

yond Nancy, in the valley of the Upper Moselle. 1t occupies 
the upper part of the lias formation, or, ding to some geolo- 
gists, it ‘<iongs to the lower oolitic state. The bed which is 
sometiines uniform, and at other times sub-divided, has a depth 
or thickness varying according to the marly intercalations from 2 
te 5 metres. 1t rests direct on the super-liasic sandstone, and is 
covered with a vast jurassic plateau. As the ores were fully 
described—particularly as regards their bearing—by the author's 
friend, Mr. Habets, at a meeting held at Liege, in 1873, 
it is not n to dwell on them here at any length. 
The following analysis will give an idea of the composition of 
some of these ores :—1. One of the environs of Longevy. 2. Ditto. 
3. One of Marbache, used at Pont & Mousson. 4. One of the 





Liverdun. 5. One of the Val d’Enfer, used at the blast furnaces 
of the Department of the Haute Moselle. 
1. 2. 3. 4. 5. 
Humidity at 100 deg... = -- —_ — 450 
Loss by cakination .. - 29°10 23°00 24°70 16°00 16°18 
Peroxide of iron .. . 45°71 45°70 40°40 53°28 49°08 
lex ea 13°08 14°12 460 11°75 li 
Alumina. . 642 13°55 740 875 956 
Lime a 508 2°10 21°30 10°00 8°52 
Magnesia ea me — — 1860 trace O17 
Phosphoric acid .. .. a —- 08% — a 
Sulphur .. oa its - — trae — _ 
99°99 98°47 100°5 Yx'78 9995 


France lost a considerable portion of these ore deposits by the 
war of 1870-1871, amongst others those of Hayange and Moyenru 
—now belonging to Alsace-Lorraine—which supply the blast fur- 
naces of Messrs. de Wendel, and which yield as much as 35 per 
cent. iron. However, the extraction of the ores in question on 
French soil amounted still to 750,000 tons in the year 1873. In 
other P azelas of France, too, there are still important workings 
of hydrated oolitic ores, for example at Jussey, in the Depart- 
ment of the Sadne, and at Souvance and Laissy, in the 
valley of the Doubs. At Ougney, in the Jura, these ores are 
also met with under analogous geographical conditions, though 
much less abundantly. ‘The Mazenay mines—belonging to the 
Creusot works—in the Department of the Sadne an ire, 
supply annually about 200,000 tons of an oolitic ore, with a 
calcareous gangue, yielding 27 to 28 per cent. iron, but noted 
for its phosphoric haveste>. It is worked between the trias 
and the liassic calcareous in arched claw-like form—the bed 
being 8 kilos. in length by 1 kilo. in breadth, and 2 metres in 
thickness. ‘The quantity extracted is not so large now as it was 
some years ago in consequence of the substitution of steel 
for iron. St. Villebois, in the Department of the Aix, also 
produces an oolitic ore, used in the Givors blast furnaces, and 
apres Feige 26 to 27 per cent. iron; and another similar ore 
is supplied to the works from the Avelas mine, in 
the Department of the Gard. The most important deposit, 
however, after the Mazenay ore, is that of Mondalazac, in the 
Department of the Aveyron, which feeds the blast furnaces of 
Decazeville and Aubin. ‘This bed is situate in the lower 
portion of the oolitic stratum, and supplies an ore of a violet 
colour, with an agilo-calcareous gangue, yielding from 26 to 
27 per cent. in smelting. 50,000 tons were extracted in 1873. 
‘The analyses of these various ores are as follows :—1. The ore of 
Ladissy, Doubs. 2. The ore of Ougney, Jura. 3. The ore of 
Mazenay, Sadne and Loire. 4. ‘he ore of Villebois, Aix. 5. The 
ore of Avelas, Gard. 6. The ore of Mondalazac, Aveyron. 

















1. 2. 3. 4. A. 6. 
Peroxide of iron 88°20 39°00 41°98 34°80 31°90 39°50 
Oxideof manganese... — o 0°34 - 0°20 
PORES IO — 11°32 _ 10°80 12°00 
Alumina .. .. .. 3°30 5°40 4°26 a 5°00 9°30 
Silicate of alumina .. — 19°80 _ os 9-00 9°30 
me aera. ss ‘2. SECO 17 50 19°15 10°00 25°50 12°00 

Magnesia .. .. .. — — = oe = _ 
sulphur Geeks Leenxie - — — -- O15 
Phosphoric acid... ..  -- traces - “= - 0°25 
Loss by calcination .. 26°80 17°80 21°55 20°60 26°80 19°60 
100°00 §=6100°00 §=100°00 )3= 10000» :100°00 )=— 100-00 


Yield of iron, 26°7 per cent., 22°35 per cent., 27°76 per cent. 

Granular Hudrated Iron Ores.—The ores which made the 
fortunes of the ironmasters of former days in the Franche Comté 
and Berry, at the time charcoal was generally used, are known 
by the name of pisolitic ores. ‘These ores, which are granular, the 
grains varying from the size of a pin’s head to that of a hazel-nut, 
are obtained by buddling and diluting in the water of mine-clay 
procured in the irregular recesses or cavities situate either in the 
neocomian calc or in the upper Oxfordian clay. These ular 
ores have a yield varying from 30 to 45 per cent.; the weight per 
square metre varying from 1650 to 2000 kilogs. The gangue 
is silicious, or bituminous, or calcareous. ‘They contain only 
traces of phosphorus, but they are not applicable to the iron 
manufacture, although they furnish the celebrated so-called fer 
au bois of Berry and Franche Comté. The following is the 
analysis :—(1) Granular washed ores of Audiment ; (2) Varigny 
—— Comté; (3) Dux le Roi ores, (4) Ruessts ores— 

rry. 











1. 5 3. 4. 
Peroxide of iron .. 70°00 = 8400 «648 to54 §=644-00 
Manganese . traces — _ — 
Silex 10°05 140 1 tol4) geo9 
Alumina 600 «861400 litol6s * 
Clay _- 32°50 — — 
Lime .. 0°50 5°00 05to5(%) 1-70 
Sulphur .. = 0-00 0°00 =—0°00 (2) — 
Phosphorus .. .. .. « — traces _ — 
Loss by calcination .. ee | 12 12to20 1630 
1005 =100°10 _ 100°00 


In 1873, 50,000 to 60,000 tons were worked in the Franche 
Comté—-Departments of the Doubs and the Haute Sadne—and 
274,000 tons in the Berry district—Department of the Cher. Other 
and more valuable Champagne ores are worked at the base of the 
neocomian soil in heaps intercalated in the sandy deposits. ‘these 
ores are in the form of geodic fiat beads, called in the locality 
‘*mine demi-roche” — semi-rock mine. They are of superior 
quality to that of the milliolithic ores, and less phosphoretic, and 
are in request for forge pig; they are worked up at Herviliers 
—Meuse—and Ancerville, yielding 33 per cent. at the washing, 
and 38 to 42 per cent. at the smelting for the works .at 
Troveray, &c. At the works at Chatonrupt in the Haute- 
Marne Department, the yield is 40 per cent. at the washing, 
and 42 per cent. at the blast furnace after being washed— 
the ore Scieg supplied at Morancourt and Nomecourt for 
the works in the Blaise and Marne valleys. At Surbée, 
the yield is 4 per cent at the washing, and 40 per cent. at 
the blast furnace, and the ore is supplied to the works at 
Eurville, Bettancourt, Guindrecourt, &c. Finally, mines are also 
worked in Champagne, in beds situate in the clays of the upper 
neocomian formation producing milliolithic ores in the form of 
grains of the size of millet seeds, embedded in a ferruginous clay, 
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which is pounded and often washed. They are of inferior quality 
to those just described, but the mines can be worked very cheaply, 
generally in the open, and the net cost is inconsiderable. They 
are produced at Cheminons—Marne—for the supply of the 
Serinaize works ; at Eurville and Wassy—Haute-Marne—for the 
Brousseval and other works ; and at Rachecourt, Montreuil-sur- 
Blaize, St. Dizier and Nancy, for the supply of the various 
furnaces in the neighbourhood of St. Dizier and Wassey. The 
following analysis will serve to specify the nature of the various 
ores :—1, Rock mine of Poissons, Haute-Marne. 2. Semi-rock 
mine of Bettancourt, Haute-Marne. 3. Semi-rock mine of 
Ancerville, Meuse. 4. Semi-rock mine of Surbée, near Lurville, 
Haute-Marne. 5. Milliolithic ore of Cheminon, Marne. 6. 
Washed ore of Wassy, Haute-Marne. 7. Washed ore of Sonne- 
vorre, Haute-Marne. 8. Washed ore of Eurville, Haute-Marne. 


1 2 3. 4. 5. 6. 7. 8. 
Peroxide ofiron 58°66 67°00 49°30 64°55 62°15 65°00 63°00 61°55 
Oxide manganese traces 200 .. traces 0°75 traces 140 O14 
Silex ~- «. es 1279 602 460 1057 1466 S90 900 14°10 
Alumine -- .. 1034 438 3°90 .634 375 S90 720 96C 
Lime... .. « 296 3842 940 O71 i. 080 =62-00 traces 
Magnesia . .. 0710 .. traces 0°05 0°80 traces... 0°00 
Sulphuric acid .. traces a= GE une ais re 0-08 
en en acid .. traces .. .. traces 012 a O34 0°33 
Loss by calcination 15°96 15°78 32°88 17°48 IT 77 16°10 9640 14°15 


991 98-71 100°00 99°70 100°00 99°70 99°34 99°95 
Metallic iron 41°06 45°90 34°30 45°18 43°47 45°50 44°10 43°00 
At Poix, in the Ardennes, a very considerable bearing is worked 
in the Oxfordian marls, supplying a pulverulent ore, which 
is not used until washed, and which is not noted as being of a 
phosphoric character. It is employed in the manufacture of 
castings at gst other works) the furnaces of Messrs. 
Bouting. Its yield is 43°25 smelting for every 100 of ore. It is 
found at times with 2 per cent. of phosphorus, and its gangue is 
particularly silicious. 

Various Hydrated Ores. — Besides the ores already men- 
tioned, other iron hydrates are worked in France, belonging 
either to the variety known as hydrated hematites, with 
proportioned hollows or cavities, or to that of ores arising from 
the cropping up of decomposed pyritic veins or lodes (as 
in the department of the Gard), or simply to that of cal- 
careous or sandstone ores, impregnated with oxide of iron. The 
bearings are sufficiently varied, but none of any great importance. 
In the neighbourhood of Boulogne (department of the Pas de 
Calais) there are workings, in cretaceous rock, of hydrated ores 
in sandstone or in fragments, yielding 32 to 35 per cent. in smelt- 
ing; these ores have an especially silicious gangue, with only 
some tracesof phosphorus. There are alsosome deposits in Brittany, 
but at present only of limited value, in a commercial point of 
view. 

The Consumption of Iron Ores in Fraace.—The Administration 
des Mines delays as a rule the production of its reports, although 
destined for the information of all interested in the iron trade in 
France, so that the author of this paper is unable to quote any 
figures more recent than those of 1873, taken from some statistical 
details published by the Minister of Commerce in 1874 :— 





Native or> extracted in 1S73.. 
Foreign ore imported in 1873 


Native ore exported in 1873 .. 
Total ore consumed in 1873 .. 





2,941,912 
The total production of castings in the above year—1873—accord- 
ing to the Bulletin du Comité des Forges—Journal of the Iron- 
masters’ Association—was 1,382,000 tons, so that it might be 
caleulated that the average value of the ores industrially employed 
in France is about 47 per cent. or thereabouts; but, in point of 
fact, that would be too high a figure, and there is no doubt some 
mistake in the official calculations. In the analogous estimate of 
1872, about 36 per cent. is set down, consequently the author can 
oniy regret his inability to give exact official data, whilst express- 
ing, however, his opinion that the average yield of the ores 
in French mines is at present not far short of 38 per cent. He is 
also of opinion that, without committing any gross mistake, he 
may calculate the total present production of iron ore in France 
at about 3,000,000 tons, on the following basis :— ¥ 

ons, 


Magnetic ore, brown hematites, and spathic ore, about 150,000 
DME? 20° 2s “we ca Sdn, ce Sm co. 25 300,000 
Dewees. Jeo Oe UE WP 8 I 
Various hydrated ores .. .. -. «. 1,550,000 


We may calculate that the quantity .of foreign mineral ores 
imported into France in 1877 is somewhat as follows -— 
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Reeenrrae: ste .. Fe. . rk. oh .. aes 
re ee tee ee ee ee ee 1,024 
tee... <6) _ a © 


The mineral ores from Germany are nearly all hydrated oolitic, 
similar to these worked in France, in the Meurthe and Moselle 
mining district. We may estimate their annual yield, in cast 
iron, at 34 to 35 per cent. The averaze yield of the Spanish ores 
imported into France may be estimated at about 58 per cent. 
Algeria sends us the magnetic ores of Mokta el Hadid and the 
hydrated magnetic of Tafna and Camerara, the average yield of 
which approximates to 60 per cent.. ‘These products enter France 
by. the ports of Marseilles and Cette, or even by some ocean ports; 
for example, Dunkirk. Taking into consideration the yield of all 
these importations, and the fact that France produced only 
1,250,000 tons of castings in 1877, we may say that more than 
one-third of the iron manufactured in that country is made from 
ores not extracted from her own deposits, 

Geographical Position of the French Blast Furaaces,—An attempt 
is here made to classify the above establishments into a certain 
nuinber of groups, both as regards their topographical position, 
and the kind of ores they consume. Something will be also said 
respecting the nature of their products. In each group mention 
will be made of such furnaces as are reynes2nted at the Exhibi- 
tion, thet the members of the Institute may, if so disposed, enter 
into a personal examination of the matters under consideration. 

Group of the Departments of the Nord and the Pas de Calais,— 
This group may be subdivided into three smaller groups : (1) The 
Sambre Works, in which both French and Belgian fuel is con- 
sumed, the former being supplied from the coal districts of the 
Department of the Nord. The ores used are caiefly the 
hydrated oolitic of Meurthe, Moselle, and Luxemburg, mixed 
with some earthy partitioned hydrates, worked in the locality 
itself. The above works produce ordinary castings, as well as such 
ax are intended for the manufacture of iron rails and ordinary 
merehant iron. The following works have to be mentioned :— 
‘The Maubeuge blast furnaces, the Hautement blast furnaces, 
and the Aulnoye furnaces. (2) The Scheldt Works, which draw 
their fuel exclusively from the northern coal district, whilst the 
ores they employ come partly from the Meurthe, the Moselle, and 
Champagne, and partly from Spain and Algiers. The produc- 
tions of these works are principally castings for the manufac- 
ture of sheet-plates and the best qualities of iron as well as steel. 
The Denain blast furnaces and the Anzin furnaces. (3) The 
Boulonnais or Boulogne District Works use English, French, 
and Belgian fuel. The ores treated are those of the locality 
as well as a certain quantity from Brittany, Spain, and Algiers. 
‘The manufactured productions are not only ordinary castin 
for iron and iron plates, but also fine castings for workmanship 
of superior quality. There are also the Marquis Works and 
the Outrean Works. 

The Meurthe and Moselle Group.—These works use only local 
oolitic ores, treated with eoke supplied from the Northern coal 





district, France, Belgium, and occasionally Westphalia — the 
productions being iron castings, or saunas or the manufacture 
of ordin e iron:—The pompey Works, the Rehon, the 
Mont St. Martin, the Pont & Mousson, the Jarville, the Maxe- 
ville, the Frouard, the Neuves-Maisons, and the Villerupt and 
St. Claire Works. These works, by way of exception, manufac- 
ture charcoal cold-blast castings, with local ores. 

Champagne Group.—This group may perhaps be divided into 
two sub-groups, viz.—1. The Ardennes Works, which treat the 
oolitic ores of the environs of Longwy, mixed with the hydrated 
ores worked ou the spot, by means of fuel supplied from 
the northern coal district—France—Belgium, and occasionally 
Westphalia. Only two of those works are represented at the 
Exhibition, viz., the Margut blast furnaces. 2. ‘The Champagne 
Works, properly so called. These works procure their supplies 
of coke from the De ment of the Nord, or from rium, or 
even Westphalia, like those previously mentioned, ‘The ores 
principally used ‘are hydrated, ular, or rock ores, worked in 
the environs of St. Dizier and Wassy. Some of these furnaces 
still work with charcoal, or with a mixture of charcoal and coke. 
There is a particular quality of Cham e castings for the 
moulding of ornaments, statues, articles of pottery, &c.; they 
may also be employed for the manufacture of iron of a quality 
superior to that of the preceding group. The mines are dissemi- 
nated over three departments, viz. ae The Department of the 
Meuse: the Haironvi'le charcoal furnaces, the Montiers sur 
Saulx, and the Bar-le-Duc furnaces. ()) The De ment of the 
Marne : the Sermaize sur Saulx furnaces. (c) The De ent 
of the Haute-Marne: the Closmortier furnaces, the Marnaval, 
the Eurville and Thonnance, the Bayard and Chevillon, Bussy 
furnaces, the Chatelier and du Buisson, the Summevoire, the 
Val d’Qsne, the Doubevant le Chateau, and the Manois and 
Noncourt charcoal furnaces. 

The Franche-Comté Group.—This group, which represents the 
three departments of the old Franche-Comté, comprises more 
especially such furnaces as treat with ch the pisoolitic ores 
of that part of the country, and manufacture dark grey pigs, 
oe the open hearth with charcoal as fuel. There are only 
two coke-burning furnaces, viz., the Rans and Fraisans works, 
which work the oolitic ores of Ougney, mixed with pisoolitic ores, 
and even with Mediterranean ores, for manufacturing coke 
castings of various qualities. The number of charcoal furnaces 
has greatly decreased since the substitution of the fine coke 
castings of Marseilles and the South of France for the 1 
castings in the open hearth. Amongst others may be mentioned 
the Audincourt Ironworks Company, the Pesmes and Valay, and 
the Icey-sur-Saéne furnaces. 

Group of the Central Portion of France.—This group which com- 
prises the furnaces of the departments of the Nievre, Cher and 
Alléen, consists of coke and charcoal furnaces, all of which are 
more particularly engaged in the treatment of the pisoolitic ores 
of Berry, mixed with a certain portion of hydrated ores of creta- 
ceous rock, or of Jurassic rocks, or of Perigord ores, or else of 
Spanish ores imported from Bilbao or Carthagena, The coke 
used comes from the Commentry or Bezenet collieries. The 
charcoal pigs serve for the manufacture of the so-called ‘‘ Berry 
iron” in much esteem amongst farriers and carriage builders. 
The coke castings serve for mouldings as well as for the manu- 
facture of ordinary iron, superior iron, and Bessemer and Martin- 
Siemens steel, whenever the castin vroceed from a fusion 
containing a considerable quantity of foreign ores. The only char- 
coal furnace figuring in the Exhibition is the Bigney ironworks. 
The coke furnaces represented in the Exhibition are :—The 
Montiugon and Torteron, and the Rositres furnaces. The 
important works at St. Jacques de Montlugon and Commentry, 
belonging to the Chatillon and Commentry Lronworks Company, 
are not represented at the Exhibition. 

Group of the North-West of France.—The author of this paper 
has comprised in the above group a certain number of works 
scattered over the north-western departments of the country, 
and, according to their particular locality, employing English 
coke, as is the case with the on furnace, or Belgian coke, as 
used in the Moncors, Port Brillett, and other works ; or else the 
local charcoal, either pure or mixed with coke. ‘The ores treated 
vary also according to the position of the works—some procuring 
their supplies from Spain, but the greater number treating the 
hydrated ores found in the neighbourhood in bearings, which, 
however, are on a limited scale. T'wo or three furnaces employ 
sornes, or ancient scoriz, abounding in heaps in the departments 
of the Eure, and of the Eure and Loire. The number of these 
works has, however, greatly diminished of late years. M. 
D’Albon’s furnaces, in the 2 a aa of the Eure, are at pre- 
sent extinguished. The works represented at the Exhibition are: 
—The Redon and the Ganouée charcoal furnaces, which turn out 
cold blast castings from Bilbao ores. 

Perigord and Aveyron Group,—In this group are also comprised 
some charcoal furnaces, treating the brown hematites and the 
hydrated iron of Perigord, and producing such castings as serve 
for the manufacture of tempered mouldings, or of puddled steel, 
or, finally, of charcoal iron. On the other hand, the larger works 
treat with coke from the Aveyron and Ahun coal districts, the 
oolitic ores of Montdalazac, or the hydrated ores of the Depart- 
ments of the Lot and Garonne. The Decazeville and Aubin fur- 
naces also work the ores imported from Algeria or Spain into 
steel castings, or castings for superior qualities of iron. 

Group of the Departments of the Pyrences and the Landes.—The 
furnaces in the Department of the Landes all use charcoal as 
fuel, in the treatment of the hydrated ores extracted on the spot, 
or the brown manganiferous hematites imported from Bilbao, or 
the spathic iron of Irun—also of Spain. ‘The castings obtained 
from the processes are employed in the manufacture of tempered 
mouldings, or are intended for the French Navy for making large 
yguns—the resisting power of the metal in question being excep- 
tional—or for puddled steel and fine iron, with charcoal as fuel. 
The like description applies also to the furnaces in the depart- 
ment of the Pyrénées Orientales, which treat with charcoal fuel, 
spathic iron and soft ores. In the department of the Ariége 
there are three furnaces chiefly employed in the treatment of the 
magnetic ores of Puymorens, and the brown hematites of Vic- 
dessos—Rancié—with coke from Carmden or Graissesac. - Several 
works employing vegetable fuel are represented at the Universal 
Exhibition of 1878. 

Group of the Departments of the Loire and Rhone.—This group 
comprises the numerous works fed by the Loire and Sadne and 
Loirecoal districts ; and it isthe most important of all. The furnaces 
(all using coke as fuel) consume a certain quantity of native ore, 
but, to a much larger extent, Mediterranean ore, imported into 
France from Algeria, Italy, aud Spain. In these works are 
manufactured ordi: for mouldings and posans: and 
finer sorts for iron su quality, and for Bessemer and 
Martin-Siemens steel, Spicyeleisen or manganese naroitantes (7), 
&c. All the works, with one or two exceptions, are represented 
at the Exhibition. The following is an enumeration :—The 
Creusot works, in which MM. Schneider and Company make use 
of the oolitic ores of Mazenay, of the pyritic .pisoolitic ores of 
Berry, of the spathic ores of the Alps, and at the same time of 
the rich and pure ores of Mokta el Hadid, of the Isle of Elba 
and of Spain. The Gare furnaces at Givors, belonging to the 
Marine and Railway Ironworks Company (formerly the property 
of M. Petin Gaudet), manufacture only fine steel castings, 
from ores imported from Italy, Algeria, and Spain, including the 
magnetic ores of St. Léon (Sardinia), the beds of which belong 
to the above-named company. ‘The furnaces of the Houne Com- 
pany at St, Chamond and Pouzin treat foreign ores, also mixed 
with their own red hematites of the Department of the Ardeche. 
The furnaces of Terrenoire—near St. Etienne— Pouzin, and 
Lavoulte, on the banks of the Rhone, belonging to the 'Terre- 
noire, Lavoulte, and Besstges Company, consume similar mix- 

of ores. ‘The Firminy furnaces, belonging to the Firminy 
Company, are specially devoted to the treatment of the Mokta 





el Hadid ores. The Chasse furnaces, on the banks of the Rhone, 
belonging to the St. Etienne Steel Company, also manufacture 
similar casti Only two works are not represented at the Exhibi- 
tion, viz.:—The Givors foundry, of MM, de Larochette et Cie., 
where castings for mouldings are chiefly manufactured—not to 
the exclusion, however, of pigs for refining—either by using the 
oolitic ores of the Department of the Ain and Istre or Medi- 
terranean ores; and the furnaces of MM. Harel et Cie., also at 
Givors, which manufacture similar articles, 

Group of the Alps.—The number of furnaces fed-with the ores 
of Dauphiny and Savoy is now singularly decreased. ‘The writer 
of this paper can only make mention of three, all represented at 
the Exhibition, viz.:—The Allevard, the Brignon, and the St, 
Hugon furnaces. 

Group of the South-East.—All the furnaces of this group are fed 
with coke from the Alais coal district, except those of the Toga 
works in Corsica, which use charcoal as fuel. The enumeration 
is as follows :—The ‘Toga Works, belonging to the Marine and 
Ironworks Company—see special room, which manufacture fine 
castings (wood fuel) from ore from the Isle of Elba, Spain. The 
St. Louis, Marseilles, works only use exclusively the ore imported 
from Italy, Algeria, and Spain, for the manufacture of castings 
of superior quality, as well as spiegeleisen and manganese cast- 
ings. The Tamaris furnaces, near Alais and Besstges, belonging 
to the Terrenoire, Lavoulte, and Besstges Company, manufac- 
ture ordinary and fine castings for steel and superior qualities of 
iron from imported ore, and a certain proportion of Pyrenean 
ore, and ore from the locality of the works. The Beancaire 
Works, belonging to the Chatillon and Commentry Iron Com- 
pany, have not sent any objects to the Exhibition ; but they 
produce Bessemer castings, principally by employing Algerian 
and Spanish ore. 

The writer terminates these notes by again offering his excuses 
for not entering into further details, having been prevented from 
so doing by his duties as a iy mmo and asa member of the Inter- 
national Jury. He should, however, be only too happy to find 
that these notes have been of some little service to his English 
colleagues of the Institute. 

The eed was received with agpeaes. 

The President having invited discussion, 

Mr. Lowthian Bell said he could only point out that in France 
they succeeded in obtaining very good results from coal and coke 
containing an amount of ash which he was quite certain would 
be oan with a great amount of tempt by ir ters in 
England generally. That difficulty to some extent was got over 
by very careful washing of the coal and by considerable attention 
to coking and many other matters. He might mention, what 
found expression in the paper, viz., that the coke was generally 
made in Coppee or Appolt ovens. He should like to have a com- 
parison of the consumption of coke in regard to the different 
results obtained with the beehive oven and the Coppee oven. As 
all knew, the yield of coke from coal in the aos distilling 
ovens was very much in excess of that which could be 
obtained in the beehive oven, where the coke was exposed 
to a highly-heated current of atmospheric air entering the oven. 
That difference, placed in numbers, might be assumed to be 
something like the following :—If we had coal containing 65 to 
68 per cent. of fixed carbon, the total yield we should expect to 
get in the ordinary oven was something like 60. There was, 
therefore, the difference between 60, 68, to 70 of actual loss in 
pure carbon. So long as the cost of coal in Great Britain was 
measured by 4s. per ton, that loss was of course a matter of com- 
parative indifference, but when the price of coal rose, as it did 
during what was now called the coal famine, the loss in yield 
amounted to a very serious item of expenditure in the manufac 
ture of coke ; and he was one amongst others who undertook at 
considerable expense an inquiry as to whether it was possible to 
treat English coal in the same way as the coal was treated in 
France in the manufacture of coke. They got the Knap oven, 
which was introduced into England by M. Pernolet. They also 
had the Appolt oven, and by both these systems the yield 
obtained was quite equal to their expectations; but they 
found in practice that whatever advantage was gained in yield in 
the coking of that coal by either of these methods, was much loss 
in the blast furnaces, while the quantity of coal actually con- 
sumed in the manufacture of a ton of iron remained the same in 
each case. The experiments themselves were too extensive to be 
continued at any very great length, and he was therefore sorry to 
say, that after having spent considerable sums over these experi- 
ments, they were compelled to go back to the old beehive oven 
and as a result they were using a considerably greater quantity 
fuel than ought te be the case if the coke made in the better 
description of coke ovens had produced an article equal in 
quality to that produced in the old beehive oven. He should 
have liked, therefore, to hear from Professor Jordan, whether in 
France there had been any actually rigid comparison, extendi: 
not over a day or two or a week, but over several months wi 
coke made in the ordinary beehive oven, and in the ovens of 


Coppee and Appolt. 

Mr. Riley sand Mr. Bell had somewhat anticipated his remarks 
with regard to the very large quantity of ash always found in the 
French coal; but he thought that for the results obtained in the 
manufacture of iron there was great credit to be given to them in 
using so impure a fuel, anda fuel which Mr*Bell had said you would 
hardly look at. It was well known in England that the impurity 
of the fuel was one of the most important items. With regard to 
the remarks of Mr. Bell as to the coke oven, he should like to 
know whether he tried simply a North-country coal, or a 
similar in composition to the general quality of the coal used in 
France, in the coke ovens. It was a much more ashy coal, and he 
should like to know whether in France there was any coal found 
that they could make use of alone in the blast furnace as they did 
in England. 

Professor Gruner asked whether the coke was better when 
made from the Belgian and Appolt ovens. 

Mr. Windsor Richards said he had paid iderable attenti 
to the question under discussion, and should be glad to know 
whether he had formed a correct estimate of the matter. ‘There 
was a very great difference in the heat in the beehive oven and 
in the Coppee oven. ‘The beehive oven of course made very ex- 
cellent coke, and there could not be better coke in the world than 
what was made at Dowlais ; but such coal would make very poor 
coke indeed in a Coppee oven. 

The President wished to add a question to that of Mr. Bell. 
In the experiments alluded to by Mr. Bell, he would like to 
know whether the coals were crushed or whether they were 
mixed coals which he used. 

Mr. Lowthian Bell said the question which had been addressed 
to him compelled him to trespass upon the meeting after M. 
Jordan had replied to the points that had been raised. Let it be 
understood what his meaning was in the first place. He assumed, 
for the sake of argument, that 20cwt. of coke was the quantity 
required to make a ton of iron in the furnaces of the North of 
England. He was not giving quite the exact numbers, but taki: 
them as simple numbers, in order to be more clearly ‘mderebeode 
That 20 cwt. of coke would represent—coked in the ordinary 
way—something like 35 cwt. of coal, but if the ton of 
coke were made in one of the improved ovens, then 30 cwt. 
of coal would be enough to give one ton of coke, but it 
was invariably found that as much more coke was taken 
as brought the total quantity of coal required to smelt 
a ton of iron up to the former number, viz., 35 cwt. In other 
words, they used nearly 23 cwt. of coke to make a ton of iron. 
He was sorry to say that he had never yet succeeded in convincing 
himself as to what was the cause of that. He had written at 
res pw upon the change which took — in the blast furnace, 
and he imagined that a great portion of the difference was due to 
the fact that the coke was consumed in a great measure in the 
upper wy of the blast furnace. ‘That, no doubt, was part of the 
cause, but he thought there was another of a more simple cha- 
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ter, viz., that they invariably used a much greater quantity of 
waler in quenchin x the coke made from the Coppee and LS ed 
ovens, than the did with their own. ‘The consequence was that 
the coke was heavier, and did not contain as much valuable 
material as when under their own way of manufacturing it. 
With regard to the question of Professor Gruner, who had ask 
whether the coke was better when made from the Belgian and 
Appolt ovens, that was not a very easy a to answer. 
He was not, therefore, inclined to think that there was any differ- 
ence in the quality of the coke, so far as its sulphur was con- 
cerned. Ithad been mentioned by Mr. Windsor Richards that pos- 
sibly the French were driven to use a superior kind of oven 
because they had to deal with coal which was not of a sufficiently 
ood quality to be coked at the ordinary beehive oven. For his 
own part, he thought one might have expected that if a superior 
oven were bre, in coking an inferior kind of coal, and got 


some advantage by the superiority of that instrument, the same 
superiority. would have Sar ong the application of superior 
means to the superior coal. That, however, was in point of fact 


not so, as they found in actual practice, and the consequence was 
that they abandoned the oven. Some one had put a question 
with regard to the kind of coal, and suggested that the coarse 
coal was better treated in the beehive oven than in the others. 
‘That was contrary to his own experience. The fact was, they 
crushed all their coalnow, whether it was for the beehive or for any 
other kind of oven ; all their coal was crushed at the present moment, 
and the coal was crushed in order that they might wash it of the 
earthy matter which it contained. He was speaking of his own 
firm, and of the practice in the best collieries, where they had 
coal containing sometimes as low as 3 per cent. of ash, and rarely 
more than 5 per cent. of ash. ‘They found that the quality of the 
coke was so much better Mf crushing the coal than without crush- 
ing that they crushed it all. The Appolt ovens in this country 
also dealt with crushed coal, but he was not aware that they did 
so because they found any more advantage from crushing, but 
simply because they found it necessary to wash it. 

Professor Jordan: Oh, no! 

Mr. Bell: Then it was crushed in both cases. However, his 
firm had found the same advantage in crushing their coal as the 
French had in crushing the coal and washing it in the first 
instance. 

M. Frémy expressed the interest with which he had listened to 
the paper, and his appreciation o ctical value of the 
discussion. 

Mr. Bell apologised, and wished to explain that the oven 
mentioned in his opening remarks was the oven which M. 
Coppee had introduced through M. Pernolet. With this 
oven they got, in the first instance, all the coke, as if the 
operation had been conducted in a flattened crucible; they 
then got all the coal tar. He believed that even confectionery 
was one of the products of the distillation of coal tar, and he was 
not without hopes that we might ultimately have food in some 
shape or other derived from the same source. As one who took 
some interest in the application of science to art, he could not 
say how greats he was disappointed at the result, and that had 
not only been the result of his own experience, but his friend Mr. 
John Lancaster also put up a large establishment in Lancashire 
in order to carry out the same objects as those which his own 
firm had in view, and Mr, Lancaster would, no doubt, testify 
that the results he obtained were the same as those followed by 
their own experiments in Durham. 

Mr. Stevenson suggested that if members would look at the 
exhibits of the ironmasters of the Cleveland district they would 
see coke there which it would be impossible to produce by any of 
the close ovens that had been lately under discussion. 

Mr. Lancaster fully confirmed all that Mr. Bell had said as to 
the question of loss and failure in connection with the experi- 
ments in question. 

The President, summing up, observed that although the paper 
was one on the geology of France, the discussion had rela‘ 
mainly to one point in it which formed only a small portion of 
the subject, viz., as to the results attending the use of different 
kinds of ovens. It seemed that whereas in England we had not 
been able to succeed with the close oven—the Appolt—in France 
the beehive oven, which was the favourite in England, had also 
failed to give a satisfactory result; and the authorities who had 
spoken on the subject had relinquished the task of giving 
the rationale of the difference as between the results in the 
two countries. In England we had, generally speaking, coke 
coal which did not contain a very high percentage of ashes, and 
in the beehive oven we got an exceedingly dense coke. Mr. Bell 
had said that if he used the close oven he got a larger yield of 
coke, but that from the given amount of coal employed in the 
first instance he got no more iron smelted than inthe other. He 
trusted, however, that Mr. Bell and others who took an interest 
in the question would not let it drop, but persevere in trying to 
solve the difficulty. 

The only other noticeable item in the programme for Monday 
was a visit by members to the pavilion of the Terrenoire Com- 
pany at the Exhibition, in order to see the homogeneous steel 
which is shown there, and to hear explanations onthe subject from 
M. Ferdinand Gautier, who is himself a member of the Institute. 
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The Institute met again on Tuesday morning in the rooms of 
the Society for the Encouragement of Industry, Dr. Si in 


M. Tresca, jun., added a few observations, inviting mem- 
bers of the Institute to visit the Ecole des Mines, and 
inspect the museum, where he remarked that they would find 
aiclaey, metallurgy, and chem’ , on all of which the cause of 
the Institute more or less depended. 

The President, complimenting M. Tresca on his remarks upon 
the general question, asked the meeting to accord him a special 
vote of thanks for the invitation with which he concluded, as 
well as for the invitation to visit the museum of the School of 
_— and for the books furnished by M. Dupont and Professor 

iu. 


Special votes of thanks were passed accordingly, and the meet- 
ing then proceeded with the reading of three papers on steel, 
which we shall publish next week. 

The first was on ‘The most Recent Advancesin the Manufacture 
of Iron and Steel,” by Professor Akerman, of Stockholm. The 
writer had been closely studying the various metallurgical exhibits 
at the Exhibition, and now gave his resulting impressions. He 
considered the Iron and Steel Institute had given an altogether 
new impetus to the industries it represented, by the activity it 
had stimulated. He reviewed the progress made during the last 
ten years as evinced by a comparison of the products exhibited. 
He did not think there was much intrinsic difference between 
Bessemer and Martin steel, but recognised a somewhat separate 
sphere for each. The former was becoming more used for rails, 
and the latter for plates, axles, and heavy ingot castings. He 
called attention to the fact that piling was now being adopted 
with steel where heavy forgings, such as armour-plates, were 
required; and then reviewed the rise of the manufacture of ferro- 
manganese, and the effect of that material in enabling pig irons 
containing a certain amount of phosphorus to be used. The 
elimination of this deleterious ingredient by other methods, such 
as by rotating furnaces, and by refining with oxides, was considered 
at some length ; and then the means which were being adopted 
to prevent appearance of blow-holes in steel castings, by the 
addition of 0°30 per cent. of silicon, or by making castings with 
an excess of carbon, and subsequently annealing them in con- 
tact with oxides. The effect of hardening steel castings in oil 
was then described, and also Sir Joseph Whitworth’s plan of 
compressing by hydraulic machinery ; and, finally, the production 
of extremely hard tool steels by the addition of tangsten or of 
chromium, was brought under the notice of the meeting. 


The next paper was by Mr. Daniel Adamson, of Manchester, 
which we publish in full. 

The third Fg tag! on “ Certain Matters Affecting the Use of 
Steel,” b Marché, of Paris. ‘The object of this paper 
was to show the extreme difficulty of comparing experimental 
results made by different investigators, on account of the various 
standards of measurement adopted, and the lack of sufficient care 
to obtain uniform conditions. He concluded with certain recom- 
mendations which would, if adopted, mitigate the evil. 


Mr. Adamson’s pai on ‘The Mechanical and other 
Properties of Iron and Mild Steel,” is as follows :— 

Numerous experiments have been conducted by several eminent 
engineers to prove the tensile strength of iron and steel, both in 
the shape of bars and plates. Unfortunately, however, many of 
the tests have been carried out with rude testing machines, 
rendering it difficult to obtain a true result of the endurance and 
strength of the metal under investigation. In addition to this, a 
large proportion of the specimens tested have been of short 
lengths of metal, varying from 2in. to 4in., and in all such cases 
a higher tensile strain has been noted than can be depended upon 
in practice, while the elongation has also been much overstated, a 
large proportion of the extension of the specimens arising from 2 
contraction of area, or what in the present paper is called ‘ ing 
elongation.” With an,accurate and sensitive testing hine, the 


The annealed mild steels again show a marked superiority of 
endurance. The remainder of the illustrations are iron boiler 
plates of different qualities, the respective analyses of which are 
given on Table A. In the case of the first twenty-seven tests 
the charge of gun cotton was reduced to 14 Ib., but being exploded 
9in. above the plate, instead of 12in., as in the first tests. Atten- 
tion may be further called to plates which at the first explosion 
were dished down into the anvil about 1jin., after which the 
plates were turned with the convex side up, and a further charge 
of 14 1b. of gun-cotton was exploded 7}in. above the crown of 
the plates, producing thereby a double corrugation, without 
the plates exhibiting any outward sign of distress or injury. 
‘he mild steel thus showed powers of resisting concussive 
force, probably unequalled by any other metal that has ever been 
manufactured. ‘The two plates now referred to had both been 
annealed previous to the first explosion, and the need of such 
annealing is illustrated by one steel plate, which cracked and 
broke up by the explosion, the broken plate being forced down to 
the bottom of the dish in the anvil. The writer is not aware how 
this plate was made, but the composition shows a very good 
quality of mild steel. The plate from its appearance had evidently 
been finished from the rolls at a low heat, and had a fine, 
smooth oxide steel surface, ‘The necessity of annealing was 
further shown by the same class of plateexperimented upon, after 
being tempered in oil and afterwards annealed, which confirms 
the writer’s opinion that it is indispensable to anneal steel plates, 
as stated by him at a meeting of the Mechanical Engineers of 
England, at Sheffield, on July 31st, 1861, in the discussion of a 
paper read by Mr. Bessemer on what was then considered a new 
metal, or Bessemer steel. Before leaving the subject of the 
endurance of steel to resist concussive foree, the writer would 
draw attention to Figs. 3 and 4, from which it will be observed 
that a steel plate was ruptured or split by the explosicn. The 
cause of this was not known or understoeed until a full analysis 
was secured, when it was discovered that the plate in question 
contained about three times as much both sulphur and phcsphorus 
as is common to an average good Bessemer or Martin-Siemens 
mild steel boiler plate. ‘This experiment will probably explain 
why some breakages have occurred in the use of steel plates for 
boiler purposes, simply because the metal was of inferior quality, 
and establishes the need of a careful investigation into the cha- 
racter of the metal an engineer may select for practical purposes. 
The leading feature of the rupture of the iron plates, in the 
whole series of the experiments, may be said to closely follow in 
destruction, the quantity of sulphur, phosphorus, and cinder 
contained in the metal. See Table A. for analysis. Further 
experiments were conducted with a view to test the iron and 
steel plates in question by drifting a washer cut from each plate. 
All the washers had a hole drilled in the centre, equal to the 
diameter of a rivet hole for the same thickness of plate as used 
by the writer, and with an outside diameter equal to the lap of 
such a plate for single rivetted joint. The ordinary best best 
boiler-plates, of varying qualities, show an extension in the 
diameter of the hole, by drifting from 27 per cent. up to 50 per 
cent., while the best high-class Yorkshire plates endured drifting 


up to 91°5 per cent. before bursting. Specimens produced, Pass- 
ing on to the drift tests of the mild steel plates, the holes being 


dy smaller to begin with, or 3 qy, the outside diameter being pro- 
portionately less, agreeing with the thickness of the plates, the 
enlargement of the holes by drifting range from 133 per cent. to 
187 per cent. These drift tests further illustrate the necessity 
of annealing. ‘The composition of the two mild steel plates that 
withstood the highest drift test both show a low measure of car- 
bon, but one plate had slightly less phosphorus than another 
plate, and only a quarter as much sulphur, thus, to some extent, 
explaining chemically that a higher endurance of drifting test 
is secured by the lowest measure of sulphur and phosphorus. 
I able records have been published giving the tensile 





+ maximum load is always carried in the mild ductile metals when 
about five-eighths of the elongation has taken place, the 
remainder, down to the point of breakage, is developed with a 
gradually reducing load. Ordinary iron boiler-plates and hard 
steels are an exception to this law, and nearly universally break 
with a maximum load, but with little-or no reduction of area. 
The object of this paper is not simply to go over the same ground 
merely to prove by experiment the tensile strength of iron and 
steel, which would only leave us in the same condition as to the 
power to determine the suitability of a metal for any special 
purpose, but to take a larger and fuller view, always having a 
complete record of the composition of the metal under examina- 
tion. Some experiments have been conducted with this view, 
to determine the otvength of steels with fixed proportions of 
carbon only, by Mr. Vickers of Sheffield, and recorded by him in 
a paper read on the subject before the Mechanical Engineers of 
England, at Sheffield, on August Ist, 1861. Unfortunately, in 
this case, no cognisance was taken of other a ingredients, 
but, as the tests in question were more especially to determine the 
strength of crucible steels, mostly used for tool-cutting purposes, 
they were of little value to the constructive or mechanical engi- 
neer to guide him in his practice. The writer having used, practi- 
cally, a comparatively mild class of steels or ingot irons for the 
last twenty-one years, at times found from could mechanical 
bending tests some irregularities in the working of such metals, 
which required a more careful investigation, both as 





the chair. There was again a large attendance. 

The President, in opening the business for the day, said there 
was a great deal of business to be got through, and that it would 
be necessary to abridge it as much as possible, so that nothing of 
importance should be omitted. It was proposed that the three 

vapers on steel should be discussed ther ; viz., the paper by 
Mr. Richard Akerman, Professor of Mining and Metallurgy at 
the School of Mines, Stockholm, on the “ Most Recent 88 
of Iron and Steel Industries ;” the paper of Mr. Daniel Adam- 
son, C.E., Dukinfield, Manchester, on the ‘‘ Mechanical and 
Other Properties of Iron and Soft Steel ;” and the paper of 
M. Ernest Marche, C.E., of Paris, on ‘‘Some Recent of 
Steel Manufacture. M. Ferdinand Gautier would make a com- 
munication on the subject which would be taken as part of the 


discussion. The President also took the opportunity to inform 
members of some further invitations which had been given, and 
facilities which had been offered to view objects of al interest 


in connection with the meeting—one of the invitations being to 
see the Museum of the Frerich School of Mines, M. Dupont and 
Professor Lau, of that institution, furnishing members with a 
large volume for their guidance in making the visit. 

M. Henri Tresca, President of the été des Ingénieurs 
Civils, who had not had an opportunity of add the 
meeting on the previous day in connection with the recep- 
tion given to the Institute by that Association and the 
Society for the encouragement of National Industry, did so 
now. He said he quite agreed with Mr. Siemens’s description of 
the difference between English and French engineers. In France 
they were more methodical, and in England more practical. It. 
was a fact with which one was struck on visiting the Exhibition, 
that iron and steel works had arrived at almost the same level in 
all civilised nations, although there existed a vast difference in 
the manner of construction. With a view to mutual instruction, 
French engineers were always glad to meet scientific and practi- 
cal men of other countries, and it was that sentiment which led 
the civil engineers of Paris to welcome the Iron and Steel Insti- 
tute. M. Tresca then proceeded to discuss the question, so inter- 
esting to them all, whether there was a likelihood of our supply 
of combustible matter becoming exhausted. Relying on the 
teaching of science, which taught us that nothing was lost in 
nature, he held that so long as we had the rays of "the sun acting 
on the earth we need have no fear on that head. He invited the 
Institute to visit the premises of the Society of Civil Engineers’ 
Se of which he is at the head, and concluded amid much 
cheering, 


positi and the temperature at which they could 
be manipulated in the workshop and practically applied. 
One object is, to put before the members the endurance of 
iron and steel when subject to ive force, such as can 
be produced by gun-cotton, gunpowder, or other explosive 
materials. This is done partly with a view to understand what 
would be the effect on a steam-boiler working under pressure, 
by the side of an exploding boiler, or the effect on a ship by 
collision with another, and whether wrought iron or. steel 
the greatest power to resist such accidentally produced 
orce. With this object, a number of experiments were con- 
ducted by the writer in the month of June, 1876, by exploding 
-cotton 12in. above a series of iron and steel plates, —s 
in thickness from gin. to y;in. The iron plates tested were o 
best quality, the steel plates of a mild class suitable fur boiler and 
shipbuilding purposes. All the iron plates subject to explosive test 
were 18in. square by yin. thick, placed upon a cast iron anvil 
block, about 20in square, having a ent of a sphere gouged 
out on the top side, 10in. diameter and 4in. deep; 12in. akove the 
ow 3lb. of damp gun-cotton were fixed by a tripod of 
aths, Fig. 1, attached to the cotton by two india-rubber rings. 
Again, upon this was placed 20z. of dry gun-cotton with 
a time fuze attached, to ensure a complete explosion of the damp 
compressed cotton. On the gun-cotton exploding, the iron plate 
was entirely broken through 10in. in diameter, and the centre 
piece fo down to the bottom of the anvil block, breaking up 
in an irregular line in the direction of the fibre, and to some 
extent across it, as illustrated by Fig. 2. The same experiment, 
precisely, was conducted on a steel boiler-plate, but only gin. 
thick. The steel plate after the explosion, with the same weight 
of gun-cotton, and under exactly similar arrangements, was 
depressed 3in. into the recess of the anvil block without the 
slightest sign of fracture or any — injury whatever. 
So far these experiments were conclusive in favour of mild 
steel to resist violent concussive force. With a view to get a full 
and more exact knowledge of the reasons why the iron plates 
broke up so much, as compared with the mild steels, a further 
series of thirty experiments were carried out in September, 1877, 
operating upon twenty-seven plates of varying quality, sel 
from the principal manufacturing districts—the iron plates of 
best and best-best boiler quality from Staffordshire, Shropshire, 
and Yorkshire, including the Lowmoor class—the steel plates both 
from the Bessemer and Martin-Siemens class of makers. The 
composition of each plate is shown on Table A, with figured 








references. A number of the plates experimented _ are 
illustrated, beginning with Fig. 3, and ending at Fig. 13. 





strength of iron and steel ; the quality, as a rule, has only been 
defined by the maker’s name being attached to it, without any 
thought or care as to what the metal was composed of. Great 
discrepancies have arisen, and according to Mr. Kirkaldy, in his 
published records, 1862, of an almost bewildering number of tests, 
which were carried out by him when he was with Messrs. Robert 
Napier and Sons, of Glasgow, between the years 1859 and 1861. 
It is stated on page 94, paragraph 50, being a summary of con- 
ditions, that “ The startling discrepancy between experiments 
made at the Royal Arsenal, and by the writer (Mr. Kirkaldy), 
is due to the difference in the shape of the respective speci- 
mens, and not to the difference in the two testing machines.” 
A record of the experiments now illustrated at pages 202 and 203 
clearly disproves and sets aside this conclusion, whilst a fuller 
investigation of the constituent elements of the metal will plainly 
explain the difference that is reputed to have arisen, by the 
variation in the shape or sections of the specimens tested. The 
specimen illustrated by Fig. 14 is a piece of mild steel boiler- 
plate of average good quality, as will be noted from the analysis 
recorded on Table A. ‘his is fully borne out by the mechanical 
test, a permanent set being induced by a strain of 19°86 tons per 
square inch, carried a maximum load of 29°91 tons, with an 
elongation of 15 per cent., and ultimately broke down with 25°89 
tons per square inch, and a total elongation of 26 per cent. 
After the maximum | had been carried the specimen began 
to reduce in sectional area aboyt the middle for a distance 
of from 2in. to 3in., carrying less and less load as it elongated, 
until final destruction took place at about 26 tons. The carrying 
power is about the average of what may be called a very inild 
steel boiler-plate, and from the composition such might be 
expected. The specimen, Fig. 15, is taken to illustrate the carry- 
ing power of a plain rectangular section of steel boiler-plate, near 
a square inch, in sectional area, but which is not of the highest 
quality, as indicated by the quantity of sulphur and phosphorus 
it contains, but to secure a standard force to break this class of 
metal, with irregular sections. See analysis, Table B. Figs. 16 
and 17 are cut from the same plate, and are of the same 
composition, but planed out to produce a channel section, 
as shown, being increased ‘or decreased in breadth to maintain 
the section equal to about one square inch. A series of tests 
were made with variable sections of this character, but 
practically no difference was found—after the maximum 
strain had been taken—arising from the difference in form, 
and this will be seen from specimens tested which 
carried a maximum load of 27772 tons. Fig. 16, carry- 
ing 27°77 tons, and Fig. 17, that carried 27°8 tons, per 
square inch, these, together with more tests by the writer 
on round, square, and rectangular bars, all show that 
variable sections do not alter the carrying power; the disturbing 
influence being entirely that of composition, coupled, no doubt, 
with more or less careful manipulation and work put upon the 
material. In making tensile tests of this character, short speci- 
mens of 2in. to 4in. are inadmissible, and at best misdirecting. 
The mild steel specimen, Fig. 18, had its surface rough polished, 
over the 10in under test «nd divided off into ten equal parts, 
this test was carried on until the maximum strain was upon it, 
and by its elongation showed it to be of a very mild quality, 
requiring to induce permanent set 16°96 tons per square inch, and 
carrying & maximum load of 27°67 tons, with a total elongation 
of 18°5 percent. The load was now removed to leave the plate un- 
broken. Specimen produced, and its composition shown on Table B. 
The elongation of each separate inch is recorded on the drawing, 
and, reading from the left hand, we find the first inch elongated 
14 per cent., the second inch 17 per cent., third inch 
19 per cent., fourth inch 21- per cent., the fifth inch, arriv- 
ing at the middle of the specimen, 23 per cent., the seventh 
20 per cent., the eighth 17 per cent., and the ninth 17 
per-cent., or the same as. the second inch, while the tenth 
elongated 14 per cent., being the same comparative position as 

ends as the first inch, and also the same elongation. A 


similar plate, Fig. 19, and of the same composition, was next 
operated upon, the permanent sect taking place with 16°96 tons, 
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maximum endurance 27°45 tons per square inch, with an elon 
tion of 18°5, and being the same as the preceding test, within the 
most trivial fraction, the test was continued until the elongation 
reached 25 per cent., with a carrying load of 25°4 tons per square 
inch. Without~going through each inch, as in the preceding 
specimen, it will be seen, with a test of an elastic sample of this 
kestiee for a few inches, that a v a of the elon- 
gation is due after the maximum load has been carried, and which 
is called the breaking elongation, while the power to carry an 
undue load is illustrated by the-small elongation at the two end 
inches, as supported by the stronger portions of the specimen 
that are in the grip boxes of the testing machine. Fig. 20 
is a specimen of a much more highly carbonised steel, evidently 
well adapted for the bottom haee of girders of bridges, 
or for suspension chains of bridges, as over several. tests, a 
noteworthy fact is that great uniformity has been proved. 
The original area of the specimen being one square inch, perma- 
nent set was induced by 26°96 tons; it carried a maximum 
load of 53°57 tons, and elongated 14°5 per cent., beingan elonga- 
tion equal to the best boiler plate iron, and carrying a load to 
induce permanent set, just about equal to the full carrying power 
of the hest Yorkshire boiler plates, thus showing that metal with 
about half per cent. of carbon, 1 per cent, of manganese, with a 
low measure of silicon, su]phur and phosphorus, can be depended 
upon to carry double the load of the best wrought iron plates 
that can be produced, and with as much dependence, as regards 
elongation. In the drift test of the same specimen, being of the 
same proportion as those previously described, the hole increased 
89 per cent. in diameter. The power of this metal to endure enlarge- 
ment by drifting, may also be classified with the best iron boiler 
plate, the steel withstood 89 per cent., as against 914 per cent. of 
the drift test of the best Yorkshire boiler plate of the same size 
and thickness. Fig. 21 is a specimen of best Yorkshire boiler 
plate, the mechanical powers of which are as follows :—To induce 
permanent set it required 1674 tons, carried a maximum load of 
25-4 tons, with an elongation of 14 per cent. maximum and 
breaking load being the same, the ultimate stretch or elonga- 
tion was 18 per cent. or 4 per cent. increase, after beginning 
to carry the maximum weight. This, like all other plate iron 
specimens, break under a maximum load, with a moderate 
elongation, and with no warning as compared with mild steels. 
The composition of this metal is stated on Table B, from which 
it will be seen to be a high-class iron, by the absence of sulphur 
and the small measure of phosphorus, and is supposed to contain 
only about 2°4 per cent. of cinder. This specimen was tested 
with the grain, or’in the direction the plate had been rolled. 
Fig. 22 illustrates a specimen of best best boiler-plate, tested in the 
direction of the grain, the composition of same is record 
on Table B, and shows a small measure of carbon. Per- 
manent set was induced by 1674 tons, carried a maxi- 
mum load of 24°55 tons, with an elongation of 15) per 
cent., and then broke down suddenly with the full weight. 
Fig. 23 is a specimen of a boiler-plate much used in 
Lancashire, was tested with the grain, the composition, as 
given on Table B, shows the plate to be milder than the last, 
and it bas a lower measure of alloying ingredients. Permanent 
set was induced by 15°84 tons; carried a maximum weight of 
20°4 tons with an elongation of 5°75 per cent. On the load being 
continued a short while, the specimen broke suddenly without 
further elongation. This plate ought to have carried much more, 
had it not contained about 3°54 per cent. of cinder. The specimen, 
Fig. 24, was pulled asunder, having two drilled holes, and the 
specimen, Fig. 25, is the same in every res except that it had 
punched holes. The plate with drilled holes required to produce 
permanent set, through line of the holes, 17°43 tons per square inch 
of plate left, carried a maximum load of 28°43 tons, with an 
elongation in the hole of 56°66 per cent., breaking through with- 
out further change, with the full weight. The plate with the 
punched holes required to produce permanent set, 17°15 tons per 
square inch, or about the same as the preceding one, but only 
carried a load of 21°89 tons, breaking suddenly through without 
warning, with a loss of 29°8 per cent. in strength, and of elonga- 
tion of 33°33 per cent. through punching. This plate was 
not annealed after punching. The fracture in puael plate 
shows some crystallisation. The drilled plates carry a some- 
what higher tensile strain through the line of hole, as a 
rule, in proportion to the sectional area of the metal left, than 
a solid section of plate, no doubt, the circle of the holes support- 
ing the smallest section through their centre line. Numer- 
ous experiments have been conducted with a view to 
ascertain the force required to punch holes through a given 
thickness of plate, but without taking cognisance of the quality 
of the metal. To was: a hole through a steel plate, equal to a 
sectional inch of detruding area, may be found by multiplying 
the maximum tensile strength, per square inch, by 074, of the 
same metal, which will give the force required—the detruded area, 
meaning the circumference of the punch, multiplied by the thick- 
ness of the plate. This law may be depended upon both for the 
soft and the hard steels, and the total force to punch a hole through 
a hard plate, as compared with a soft one, may be said to accu- 
rately follow the law of its maximum tensile carrying power, so 
that a strong steel requires exactly a proportionate increase of 
force to punch a hole through a given thickness of plate, as it does 
to pullit asunder. Figure 28 represents a round bar of Cleveland 
iron, lin diameter, length under test being 10in. Permanent 
set was induced by 16°19 tons, carried a maximum load of 23°87 
tons, with an elongation of 18 per cent., and finally broke down 
with 22°73 tons per square inch, and a total elongation of 20°5 
per cent. Fig. 29 is a specimen of lin. square bar of a Lanca- 
shire iron made out of special brands of cast irons, carefully 
selected from English and foreign productions. The purity of 
this iron is remarkable, as shown by its analysis, Table B, whilst 
its mechanical behaviour was equally singular, only requiring to 
produce permanent set 11°25 tons, carried « maximum load of 
19°46 tons, with an elongation of 33 per cent., and broke with a 
strain of only 124 tons per square inch, and a total 
elongation of 39 per cent. This metal being singularly 
pure, further attention will be called to it, to show its great 
endurance over a large range of working temperature. Fig. 30 
is a specimen of Swedish bar iron tested over 10in. in 
length, and lined off into separate inches same as Figs. 27 
and 28, to further illustrate the peculiar behaviour of a ductile 
metal. Permanent set was produced by 12°3 tons per square 
inch, carried a maximum load of 19°64 tons, having then stretched 
20 per cent., broke down with 13°27 tons, and a total elongation 
of 23°5 per cent. Had this bar been tested over a Ls aah 2in. 
only, the total elongation would most probably have i 
tered by the two middle inches where the bar pulled under, 
which stretched in themselves 46°25 per cent., while the two end 
inches only elongated 14°5 per cent., thus showing that the two 
middle inches stretched 31°75 per cent. more than the two 
end inches, and 22°75 per cent. more than the average 
of the whole 10in. Besides that, an undue elonga- 
tion must be recorded with a short specimen, it is 
more than probable that a much higher strain would 
have been carried before the maximum load was attained. 
The 10in. length was adopted by the writer with a view to 
neutralise the extreme elongation caused what is now pro- 
nounced as the breaking elongation, ides with a moderate 
there is a greater probability of an accurate record being 
secured of the exact carrying power of the metal. The 10in. 
length also gives facility for a simple division into one hundred 
parts, and by fixing a scale on the testing machine the elongation 
dl cent. can be easily and accurately read off therefrom. 
igs. 31 and 32 are illustrations of }Jin. mild steel bars, as largel 
used by the writer for rivets, and is of boiler-plate type of maf 
but with more work put upon it to make into bars; Fig. 31 
required 23°33 tons to produce permanent set, carried a 
maximum load of 34 tons, with an elongation of 28° 
per cent., finally breaking with 27°05 tons per square inch, 





with a total elongation of 84 per cent. on the 10in, length. 
Specimen, Fig. 32, required 23°81 tons to induce permanent set, 
carried a maximum load of 34°99 tons, with an elongation of 
18°5-per cent., breaking down with 24°06 tons, and having a total 
elongation of 33°5 per cent., showing a very great difference to 
exist'in the powers of endurance between the carrying load of a 
mild steel and a comparatively pure wrought iron; yet the steel 
elongates nearly as much as the soft metal, illustrating in 
every way the greater powers of endurance of a mild cast 
steel or ingot iron over a puddled pure wrought iron bar. 
Compositions recorded on Table B. Specimens of Jin, round 
rivet iron, specially made for and used b e writer 
were tested same as the preceding. Specimen, . 33, requir- 
ing to produce permanent~set 17°81 tons, carried a maxi- 
mum load of 245 tons, with an elongation of 16°5 per 
cent., and a final breaking load of 22°64 tons per square 
inch, with a total elongation of 28° per cent. Specimen 
Fig. 34 required 17°81 tons to produce permenant set, carried 
a maximum load of 25°24, with an elongation of 18°5 per 
cent. and a breaking load of 22°27 tons, total elongation 
being 33 per cent. These bars are shown to be cmmerranvely 
high-class irons, possessing a moderately full tensile strength wi 
great elongation and endurance. The writer in a large practice 
has proved such iron to be a very safe metal for rivet purposes, in 
fact, a rivet-head has not been known to break off in the manu- 
facture of several hundred boilers. After many trials and 
many failures in attempting to weld steel boiler plates, the 
writer found it necessary to ascertain in all cases the com- 
»osition of the metal before putting any labour upon it, and 
seq a large experience it_is now considered desirable that 
the carbon should not exeeed one-eighth of a per cent. while the 
sulphur and phosphorus should if possible be kept as low as ‘04, 
silicon being admissible up to the extent of a tenth of a per cent. 
Further experience is yet. required to ascertain what exact com- 
position gives the most satisfactory results by welding. At pre- 
sent some preference may be said to be given to the Martin-Siemens 
class as compared with Bessemer metal, when both are of about 
the same ical position. Few or no mallgable metals, 
such as wrought iron or mild steels, can be found in the 
open market that possess a range of endurance at all vary- 
ing temperatures, say, from cold up to red heat, but nearly 
all ordinary bar or boiler iron and mild steels will endure 
considerable percussive force when cold, and up to 450 deg. 
Fah., after which, as the heat is increased, probably to 
near 700 deg., they are all more or less treacherous and 
liable to break Bi suddenly by percussive action. The 
poorer class of metals at this tem) . Which may be called 
a colour heat, varying from a okt ctraw to a purple and dark 
blue, are simply rotten. Some of these peculiar properties are 
illustrated by a series of tests of various qualities of metal. The 
ordinary merchant iron illust: y Fig. 35, shows that it may 
be bent cold or may be bent red hot without signs of breakage or 
much distress. The two outside illustrations of the Figs. 35 and 
52 endure this bending test when cold and when red hot, but at 
stich a heat as can be induced by placing the metal into a bath 
of boiling tallow registering a temperature of about 610 deg. 
Fah., these metals break through by being bent, lose most of 
their malleability and snap off short under the action of the 
hammer. The same unfortunate element is exhibited by the 
mild class of Bessemer and Martin-Siemens steel,. with this 
difference that they bent better cold, and more pleasantly when 
hot, but both break up, by percussive action at the medium 
temperature before named, the Martin-Siemens enduring some- 
what better than the Bessemer class under these tests. All the 
mechanical i omg ee of these metals and their chemical compo- 
sitions are shown by Table C; on reference to which it will be 
seen that the test Figs. 53 to 58, not only bent well cold and red 
hot, but also at every intermediate heat at which the merchant iron 
and the mild steels failed. During several years ot observation 
the writer has come to the conclusion that no metal, containing 
much above a trace of sulphur, can endure bending at this colour 
heat, while, at the same time, the phosphorus must be low ; in fact, 
such endurance can only be obtained by a comparatively pure 
iron unalloyed by other ingredients. Two specimens of iron and 
steel, showing colour heat, induced by boiling tallow, exhibited. 
Of Fig. 50, the mechanical power of this metal may again be 
referred to, that it only supported 11°83 tons to produce per- 
manent set, carried the low maximum strain of 19°64 tons, but by 
this force it had elongated 24 per cent., yet ultimately stretched 
39 per cent., and broke with 12°72 tons, per sectional inch, of 
original area, clearly establishing that with a comparatively pure 
iron to secure great ductility and malleability you only have a 
low carrying power. The writer had a further object in testing 
the round of Cleveland iron with a view to examine their 
powers of endurance at this colour heat, but it was found not 
necessary to illustrate any specimens, as the metal unfor- 
tunately so breaks up, when punished at a temperature vary- 
ing from 500 deg. to 600 deg. Fah., as to become difficult to 
get a bent piece; and by referring to the composition of 
this iron, it will be found to contain a large measure 
of phosphorus, which in some degree may explain its lack of 
power to resist percussive force at the heats just named ; never- 
theless, this cheap ordinary iron is much more valuable for many 
practical py than the pure and comparatively expensive 
wrought iron before alluded to. For results shown by Figs. 59 
and 60, I am indebted to Mr. Rogerson, of the Weardale Iron 
and Coal Company, Limited, Spennymoor, Durham, who kindly 
instructed their chemist to test by corrosion three pieces of iron, 
and one medium hard, and one soft steel plate, in a water bath con- 
taining 1 per cent. of sulphuric acid, for a period of seventeen 
days. The specimens subjected to test were 2in. square by Zin. 
thick; the loss in weight by corrosion was recorded every twenty- 
four hours. The daily loss of the common iron is shown by the 
line A, on the diagram Fig. 57, the daily percentage of loss by 
the horizontal lines, the number of days, being illustrated by the 
vertical lines. The common iron in seventeen days lost 79 per 
cent. of its total weight. ‘Tudhoe Crown iron, one of the brands 
of the Weardale Iron and Coal Company’s boiler plates, shows 
by line B a loss in the same time of 46°4 per cent. ‘T'udhoe best- 
best boiler plate, shown by line C, lost in seventeen days 3477 per 
cent. ‘The medium h mer steel lost in seventeen 
days 13 per cent., as per line D, while the soft Bessemer 
metal only lost 4°8 per cent., as per line E. Attention 
may be called to the fact that the metals, according to the 
impurities of their composition, lost most in the least time. 
A strange freak appears to have arisen on the second day 
with the soft steel; as at this point it had lost considerabl 
more weight than the hard steel, but at the end of the fourt 
day the hard and the soft steel had lost about equal portions. 
From that period, however, on to the seventeenth day the (soft 
steel, as is shown on the line E of the diagram, did not lose as 
much as the hard metal 8°2 per cent., and 74°2 per cent. less 
than the commonest iron in the same time. The composition of 
these metals will be seen by referring to Table B, the respective 
figures being as follows :— 





Tudhoe crown iron caijes 6 2 

Tudhoe best best iron o ” 55 
Medium hard steel oot ae 
Soft steel .. oe 
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Diagram 60 illustrates the same metals tested a second time to 
check off the accuracy and figures of the first ; and having the 
same letters of reference to character of metal, with the addition 
of a very pure piec: of soft iron, the corrosive action of which is 
illustrated by line F, on the di . and shows a less loss by iq 
per cent. than the soft steel during sixteen days. The action 
corrosion, as illustrated, corroborates the oxidation of the metals 
as shown on diagram 59, that further reference need not be made 
to it, except to state that the corrosive action was a little more 





intense upon the whole series, The bath was the same as pre- 
viously described, all the pieces were filed up true before being 
tested. Specimens experimented with now shown. ‘The mallea- 
bility and purity of mild steel plates, such as are used for boiler 
purposes, is further illustrated by Figs. 59 and 60, and 
may be called a new manufacture or application of steel. The 
bowl was blocked out of a flat plate 2ft. diameter and jin. 
thick, after which it was rounded up cold and then annealed, 
The bowl is a duplicate of Fig. 59, but turned and 
polished inside and out, and afterwards mounted and electro. 
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plated inside. The base upon which the bowl is fixed is also 
made from a piece of ordinary. Bessemer steel, and is a remark- 
able contrast in fineness and solidity of surface, when compared 
with ordinary iron plate or malleable wrought iron. Blocked 
cup and finished bowl now exhibited. The writer is of opinion 
that many articles of ornament and decoration may be made 
from this metal, where the leading features are symmetry and 
beauty of outline. The result of the experiments that have been 
put before you, however imperfectly, were carried out with care, 
and truthfully recorded, and from them it will be apparent that 
the users of metal must, as it were. make some natural selection 
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to secure the highest and best results for any special purpose ; and 
it will also be clear that no wrought iron can resist concussive 
force equal to mild steel, and as a much higher range of ductility 
and carrying power is attained, it will force the attention of 
constructive engineers to use it much more extensively in all cases 
where a and lightness are required. Should it ultimately 
be proved that sea water will destroy steel quicker than wrought 
iron, we might continue the application of wrought iron for the 
skin of ships; but with our present knowledge nothing should 
arise to prevent the whole framework of every steamer and sailing 
vessel being constructed of Bessemer or Martin-Siemens steel, as 
at least one-third of the total weight may be saved with much 
security. In the diluted sulphuric acid bath the 
evidences are quite clear in favour of mild steel and the 
purest iron to resist corrosion, but, before as much can be said 
as to the influence of sea or salt water, a more extended oe 
careful series of experiments are uired. same 
be said of the satention of metals. tor the construction o 
artillery, and the writer has no doubt that by a still 
more careful manufacture, to keep down the carbon and 
injurious alloying substances common to wrought iron, that the 
most een, Srimone Fates might be manufactured by the 
pneumatic or in-Siemens process. Probably the pure iron, 
with a very low tensile strength, would appear to be the best 
adapted to withstand the shock of a cannon ball without 
breaking up; but whether such is worth carrying out » ed 
“man o ” may be a debateable question, There can be no 
doubt that the medium hard class of steels, double the 
strength of the 7 wags Gon on can be pry sett all 
out exception, to applied to the purpose o 
and a variety of other similar structures. Up to this it has hardly 


found a place, and has had no consideration in proportion to its 
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excellency and intrinsic value. Thousands of tons of this metal 
can be got from several eminent manufacturers of Bessemer and 
Martin-Siemenssteel, with acertainty and regularity of composition 
far exceeding that that can be accomplished with any class of wrought 
iron made by the tran process, The strength of a wrought iron 
plate is rapa: 6 reduced when pulled asunder across the libre in 
proportion to the quantity of cinder it contains, This unfortu- 
nate principle does not so much apply to bar iron, as the 
mixed cinder is rolled into streaks or in parallel lines with 
the bar, only slightly disturbing the tensile strength of the 
iron when it is subject to a strain in one direction, hence a 
combination of good pig irons may be used and manufactured 
into plate iron, but the good material be spoiled by having too 
much cinder alone left in the iron, always robbing it of its 
strength and endurance in one direction to resist a working 
load. Cinder as mechanically mixed with wrought iron can be 
well seen by planing and polishing the trod of a wrought iron 

l, the cinder is then shown to form disruptive lines in the 
direction of the length of the rail, and when put to work 
under a heavy rolling load, the iron breaks down latterly for 
want of cohesion, per Be from an inte ition of earthy matter. 
The purity and superiority of a steel is made clear by subject- 
ing it to the same treatment. ‘T'wo pieces of rail produced. The 
test and illustration of the pure iron clearly Indicates a low 
i bat power, but it is more than probable that such a metal, if 
worked down into thin plates, might be used in a large measure 
as a substitute for copper plates in the fire-boxes of locomotives, 
or better still, if the same qualities could be secured by the 
Bessemer and Martin-Siemens process of manufacture so as to 
get rid of the last trace of cinder. Ordinary merchant or Staf- 
fordshire iron, or a Cleveland bar, although only possessing a very 
small power to resist percussive force at Dap. heat, yet are 
much better adapted for the purpose of a chain cable or a rod to 
suspend a steady load, and though such are confparatively impure 
as iron, they possess a much higher tensile strength than the purest 
wrought iron found. It is true these impure irons are not adapted 
for the manufacture of fowling pieces or rifles, as by quick firing a 
colour heat may be approximately developed, the gun 
being then liable to burst and fly in pieces, thereby jeo; 
the life of the user. At all times it will be well for both the 
sportsman and soldier to remember, if quick firing is desirable or 
demanded, that the gun or rifle barrel should not be allowed to 
get unduly hot. The same consideration should be given both in 
the selection of metal for the construction of cannon, and in 
some measure in the use of artillery. Probably one of the best 
applications of the soft pure iron is to use it for stamping pur- 
poses, such as the manufacture of the details of gunlocks, where 
an easy flow of metal at a plastic heat is desirable, and the articles 
when finished will bear case-hardening without flaw or breaking 
up. The strong metals that will carry the highest tensile strain 
and possess great resisting power must be carefully treated in the 
manufacture, or the whole of its advantages may be turned to 
destruction. No violence is admissible, and the action of cold 
punching in such cases ought for ever to be abandoned ; and 
according to the writer’s experience, cold punching at all times is 
a barbarous system of rude manufacture that oftener than is 
suspected leads up to destruction. The colour heat tests ought 
to be impressed upon all workmen to prevent the hammering of 
metals when half cold, or the heating of iron by red-hot iron 
for some adjustment ; where hammering is required it 
would be a better and wiser policy to only heat the iron with boil- 
ing water, or by applying steam against the surface for a short 
time. whey yf forgings or smiths’ work by hammering at a 
black heat at all times proves highly injurious unless great care 
is afterwards used in annealing, and it is questionable then 
whether the full measure of strength of the metal in many cases 
is ultimately restored. e dangerous temperature can also be 
produced by allowing engine fly-shafts, railway carriages, axles, 
and such articles to become hot, and boil off the grease or 
tallow, or for want of lubricants attain a temperature at which 
they are most liable to break down. In all such practical opera- 
tions the work should be stopped and the metal left to cool. In 
the case of steel fly-shafts, cooling by water of a hot neck has a 
tendency to split the shaft in the journal and produce transverse 
cracks, that when afterwards put to work cause it to break down 
disastrously, The strength of the purest iron no doubt is seriously 
interfered with at about 600 deg. of heat Fah., and especially 
its power to resist. percussive force, but in what way the cohesion 
of the particles are disorganised at a temperature midway 
between a cold bar and a moderate working red heat, may 
not be easy to describe; but’ such being the fact, the greatest 
care should be exercised in all such ordinary practical operations. 
In conclusion, the writer has to express his great obligations and 
thanks to several iron and steel manufacturing firms, for their 
assistance in furnishing materials for testing, and the composition 
of metals under investigation—among them may be named our 
president, Dr. Siemens; Mr. Richards, of Bolckow, Vaughan, 
and Co., Middlesbrough; Mr. rson, of the Weardale Iron 
and Coal Company, Spennymoor; Mr. Ellis, of John Brown and 
Co., Sheffield; Messrs. Charles Cammell and Co., Sheffield; 
Thomas Walmsley and Sons, Bolton ; and the Steel Company 
of Scotland, Glasgow. 


The President remarked that he scarcely ever heard a more 
se aang or better put-together paper than which had just been 


read, 

Votes of thanks having been awarded to the authors of the 
papers, the President, after a word of compliment to the authors 
of the papers generally, invited discussion, 

M. Frémy said he had only to express the sentiment of admi- 
ration with which he had listened to the rs, more especially 
mentioning that of Mr. Adamson, than which nothing could have 
been finer. 

M. Henri Tresca also complimented Mr. Adamson on his paper, 
and referred especially to the experiments made with the bars of 
iron and to the results of the elongation of the different portions 
of that bar. He did not know whether visitors had ever 
remarked at the exhibition an exhibit in the shape of an American 
machine—that of Bliss and Williams. It was a very well con- 
structed one, and its purpose was for converting by one operation 
asheet of tin or sheet iron into cylindrical or other form. 

The President, in offering a few observations on the papers, said 
he with Mr. Adamson entirely in his objections to short 
specimens, Mr. Adamson had explained the objection so well 
at it was unnecessary to go into the reason why they were 
objectionable. But he regretted that Mr. Adamson, when he 
adopted the long specimens did not stop with the 8in. specimens, 
and adopt the 10in. specimen for his length. The 8in, had been 
rn, first of all by the French Admiralty. It was adopted 
by the English Admiralty, and by Lloyd’s, and it had found its 
way into very large practice. In adopting measures it was of 
very great importance to have unaminity. How could we com- 
pare results obtained by Mr. Adamson with results obtained 
to the Admiralty standard, so long as the two differed 

the one from the other? Mr. Adamson’s paper would, he felt sure, 
take the character of a standard work on the mechanical proper- 
ties of steel, and he only regretted that Mr. Adamson should have 
thought it necessary to adopt a unit differing from that already 
so largely adopted. However, there could be no a priori objec- 
tion to doing that. The s ens brought forward by Mr, 
Adamson were very beautiful, and he had succeeded in welding 
up an anchor in a very rfect manner, but he—Dr. Siemens— 
objected altogether to welding things which could be made entire. 
y not roll them up at once? Perhaps Mr. Adamson would tell 
the meeting why he adh coe vn instead of making the thing 
entire. ith regard to corrosion of steel and iron, the experi- 
ments had been very age vy, hes question was one which had 
occu’ the attention of the English Admiralty, and the Insti- 
tute discussed it on several occasions, but the results which 
had been brought forward had never satisfactory, Mr, 


ising 








Adamson had put forward tests which made steel come out much 
better than could have been hoped for from the results brought 
forward by the Admiralty Committee. He could not see why 
really pure metal, well melted, should corrode more than an im- 
pure metal, where different substances were at war one with the 
other. The real reason, in his opinion, why some specimens of 
mild steel had given such favourable results was owing to exces- 
sive manganese. Altogether, he fully maintained the view he 
had already expressed—that manganese was auly a cloak to hide 
imperfections in steel ; and when you wanted a high-class metal, 
you should have it as pure as possible, containing a little carbon, 


to give sap pe but as little of other materials as possible. Mr. 
Adamson had also alluded tosteel higher in carbon than the mild 
steel now used for bridge building, and so forth. He thoroughly 


admitted, with Mr. Adamson, 
bridge, when you only wanted moderate extension and great 
strength, a metal which would bear without breaking a tensile 
strain below 30 tons, when you might have for the same money, 
and with the same ease, metal which would resist 45 or 50 tons. 
The Board of Trade had, after a great deal of argument and 
endeavour on the part of the trade to induce them to recognise 
steel, consented to allow steel to be used in engineering construc- 
tion, but only with certain limitations—that was, the Board 
would only credit steel with 64 tons per presre inch, and you 
might well put in a material that would resist 100 tons. You were 
only allowed 64 tons for it, and while that rule was maintained 
the engineer was powerless to adopt the material of the higher 
class. That difficulty also, however, must vanish before the 
force of fact, and Mr. Adamson’s paper would do valuable ser- 
vice in furnishing facts for members to consider and act upon. 
With ard to Mr. Akerman’s paper, it was a very valuable 
communication in regard to the products of steel as shown at the 
Exhibition. There were, however, some observations of Mr. 
Akerman’s with which he must differ in reference to differences 
between B and Si ’s metal. For his own part he had 
always avoided comparisons between the open hearth and the 
Bessemer metal. He had always been a great admirer of the 
Bessemer process, and was a great admirer of Mr. Bessemer, 
but he thought that Mr. pein himself would take 
exception to the observations in question. For his own part, 
he could not see how the result could possibly be the same. 
If absolutely pure pig iron was used, then the analysis 
would show no difference in the amount of phosphorus and 
sulphur; but if we had impure pig metal to deal with, the 
simple diminution of weight must, as was well known, increase 
the percentage of phosphorus and sulphur in the Bessemer 
metal, whereas ore, in acting in the bath, not only substitutes 
for every pound of carbon and silicon it takes away a pound of 
pure iron, but the slag took away a small portion at least of the 
impurities from the metal, especially if lime were used in the pro- 
cess. It could not, therefore, be absolutely the same. But one 
of the essential differences between the two results was this: If 
you wanted a certain ductility you must put 7, per cent. more 
carbon into the open hearth metal than you would require in the 
Bessemer. That was a common practice, It was alluded to in 
r.,Akerman’s paper, but. some doubt was thrown upon it. It 
was nevertheless a positive fact, and a significant fact, because 
for the attainment of a certain degree of ductility you could 
put in ; per cent. more carbon, which meant that you had 
this 7; per cent. more of extra strength in your metal. For 
that reason he believed that the open hearth metal would 
have its own special application under particular conditions, in 
which it would take the first position, whereas the Bessemer 
metal was very excellent indeed for, perhaps, the majority of 
purposes. He thought it was but right that he should call atten- 
tion to this difference, without, however, wishing in any way to 
detract from the value in either case. 
Mr. Barnaby, Chief Constructor of the British Navy, expressed 
the great pleasure it had given him to listen to Mr. Adamson’s 
per and to the other papers that had’ been read that morning. 
e was glad that Dr. Siemens had called attention to the ques- 
tion of the length of the sample by which the elongation was 
tested. Ithad fallen to his own lot to decide for the English 
Admiralty what the length should be, and he was careful to make 
it the same as that which the French Admiralty had adopted. 
The test used in England was precisely the same as was being 
in France. It was a matter of very great satisfaction 
to him that engineers employed in the construction. of ships 
for the Government of England received the very kindest con- 
sideration from the gentlemen who occupied a corresponding 
position in the French navy; and he trusted that Englishmen 
were not wanting on their part in reciprocating that courtesy. 
It might be interesting to the meeting to know how we stood in 
the matter of our mild steel in shipbuilding. Some ten or twelve 
years ego he made a great many experiments for Mr. Reed, for- 
mer Chief Constructor, at Chatham, upon mild steel made by the 
Bessemer process by the Bolton Steel Company. It was a very 
excellent material, but did not commend itself to the Admiralty 
to a large extent, and for the reason which Mr. Adamson had 
given in his paper, The steel which the Admiralty were using 
now was a very different mate It was quite true that it 
needed some care in its management, but the amount of care 
which it {needed was not nearly so great as some 


t it was absurd to put in a 





the question of armour plates. There was a question concerning 
the material which been used for armour plates—as to 
whether it should be made of chilled iron or of steel. These 
were some of the questions which presented themselves for con- 
sideration, and with these remarks he could only conclude by 
saying how pleased he was to find Frenchmen and Englishmen 
meeting to talk over these matters which were so interesting to 
both, and in which both countries had taken so large a part in 
the development of a grand industry. 

Professor Gruner, referring to the interesting remarks of Mr. 
Barnaby, said he had himself for some time been a partisan of 
the fabrication of steel according to the new methods—the 
Bessemer and the Martin-Siemens processes—which ‘he believed 
were destined to render immense service. He had said it before; 
he had printed it; and he was happy to repeat it now. One of 
the le © hy nye constructing engineers had said to him a few 
days ago that he employed in his business both processes, and 
that both appeared to be excellent. A leading engineer from the 
Marine Construction Department had told him that he used the 
B and Si steel, but that at the end.of a certain time 
the metal crumbled away and was terribly deceiving. Plates of 
steel, considered excellent, split spontaneously like badly annealed 
glass. The steel had, however, been tested and analysed. Another 
engineer had told him that he felt almost ag to abandon 
steel cast in large masses and return to iron. That, he admitted, 
had greatly troubled him, and he should like to put the question, 
‘Do you think that in further improving the system of manufac- 
ture we shall end by being able to give a structure of steel, as 
safe and as sound in quality as that of the Haussmann method ?” 
The question was a grave one, but he believed that all desired 
to manufacture economically and in large quantities. . 

At this stage, it being past noon, the usual hour for rising, the 
discussion was adjourned until next morning. 


The resumed discussion extended over the greater part of the 
morning of Wednesday, and left time for the reading of but one 
of the three papers set down in the programme. This paper was 
by M. Sylvain Perisse, and it described a new machine by 
M. Ponsard for the manufacture of steel. The author first 
described the Bessemer and Martin-Siemens processes of steel! 
making, in order to point out what he considered to be their 
drawbacks, and which were assumed to be overcome in M. 
Ponsard’s apparatus, which he calls the ferro-convertisseur. 
This apparatus has n at work for several months past at 
Messrs. Blondiaux and Co.’s ironworks in Belgium. It has been 
worked so far with success. The partial removal of phosphorus 
7 mechanical agency is another of the advantages claimed for 
the apparatus, 





Mr. I. Lowthian Bell, M.P., Mr. Richards, Sir John 
Alleyne, and Mr. Snelus took part in the discussion which, 
followed. Exceptions were taken by several speakers to the 


Ponsard apparatus, some of which referred to its mechanical 
details and others to the chemical aspect of the process carried 
out in it. The President, however, in closing the discussion, 
pointed out that due allowance should be made for the very 
recent development of the a gees which might present diffi- 
culties in working that would probably be overcome as experi- 
ence in its use was gained. ‘The chief difficulty, he apprehended, 
was with the lining of the machine, and he offe some useful 
suggestions on that point. He concluded his remarks by asking 
for a vote of thanks for M. Perisse, which was readily accorded. 

Dr. Siemens then announced that the business of the meeting 
was concluded; but before separating he proposed votes of 
thanks to the Société d’Encouragement, the Société « des 
Ingénieurs Civils, the Governing Bod y of the Conservatoire des 
Arts et Métiers, and of the Ecole des Mines, for their kindness in 

romoting the interests of the members during the meeting. 
Votes of thanks were also given to Messrs. Schneider, of Creusot;_ 
to the Terre Noire Company, and to Messrs. de Wendel, of 
Hayange, for their kindness in inviting; the members to inspect‘ 
their works. The President also moved that the respectful 
acknowledgments of the meeting be presented to his Royal 
Highness the Prince of Wales, for the facilities which he has 
oy afforded the members for visiting the Exhibition. 
otes of thanks were further accorded to Mr. Cunliffe Owen, 
C.B., tor his kind assistance in the same matter, and to the 
local committee, and especially to M. Jordan and Mr. Chapman 
for their active co-operation in arranging ahd carrying out the 
meetin 
On Thursday the members proceeded to visit the three great 
steel works of France, to which they have been kindly invited by 
their respective proprietors. As at present arranged, 120 mem- 
bers have signified their intention of going to the works of 
— Schneider, at Creusot, 40 to Hayange, and 30 to Terre 
oire. 

Last night, M. Teisserenc de Bort, the Minister of Agriculture 
and Commerce, gave a reception to the members of the Iron and’ 
Steel Institute, at his hotel in the Rue de Varenne, It was a 
very brilliant affair, and was largely attended. 








THe Princess Axice.—In our last impression we stated that 
the Princess Alice was licensed to carry 899 passengers. This 





supposed. No doubt the steel when punched suffered from 
that operatior unless the holes were afterwards countersunk or 
rimed ont in some manner; but the loss was very small—so 
small that the Admiralty were building a number of ships, the 
plates on the bottom’of which were punched, and they did nothing 
with the holes, the loss from the operation being insignificant. 
These mild steel plates were not annealed after punching, and for 
this reason, When they used these steel plates in the dockyards 
~~ annealed them, but when the work was done by private 
builders, they preferred not to anneal them because they con- 
sidered that the amount of loss by punching was not sufficient to 
warrant them in running the risk of having the plates badly 
annealed. They found also that as the plates became thicker 
they lost more than when thin by the operation of punching. 
They had discovered likewise that the plates when they w-re 
rivetted up, suffered more by that operation than by the first 
operation of punching. It would be found that in that case there 
was a very considerable loss of strength. The Admiralty had 
had that peculiarity in steel under their careful consideration, 
with the difficulty of drilling plates. In making boilers, as Mr. 
Adamson had suggested, they should always drill, but in building 
a ship it was not so easy to drill, and it was n to do a 
large amount of work by punching. There was another difficulty 
in regard to the use of steel which had been referred to—namely, 
that perhaps in salt water there was more oxidation than inthecase 
of.iron ; but for his own part he did not believe that that was true. 
The Admiralty had made experiments extending over four years, 
and though at first the pieces of steel suffered more loss than 
the pieces of iron, the difference in loss did not continue, and in 
the end the steel appeared to be just as good, if not better, than 
the iron. In the royal dockyards we were coming to this posi- 
tion, that the Admiralty, instead of using iron of the quality 
they had been obliged to use previously, proposed for the future 
to use only steel, and he believed they would find that they 
would not only gain in strength, but in point of money also. 
The precaution which they took in regard to plates was this : 
No single plate was used by the Admiralty unless a shearing of 
it from the end had been tested, first by heating, and then by 
cold water, and bending nearly double; and Lloyd’s surveyors in 
England had determined that the brand which should be 
insisted on for the plates used for ships built under. their 
inspection should signify that each plate which had. been 
branded had been tested by a piece taken from it. A 
statement had been made by Mr, Adamson which required 


consideration. Mr. Adamson had said that the resistance 


to puncl varied directly with the tensile strength of the | build 
re aporial. it { * 


that was so, it must have an important bearing on 





t requires certain modifications and corrections. Since 
March, 1872, the Princess Alice bas been certified for 936 
passengers to Gravesend, and 486 to Sheerness in summer. In 
April, 1870—then called the Bute—she appears to have been allowed 
to carry 872 to Gravesend, and 462 to Sheerness. Previous to 
1870, the numbers were 850 to Gravesend, and 460 to Sheerness. 

Tue Execrric Licur iw Ayr.—Following upon a resolution of 
the Town Council, a series of experiments were commenced with 
the electric light at Ayr on Monday week. The lamp was 
erected at a considerable elevation on the travelling crane used 
in the construction. of the new bridge; and the electricity was 
generated by a powerful machine set up about 200 yards distant, 
the motive power for which was supplied by the temporary 
engine at the east end of the harbour. The light produced was 
excessively brilliant, and completely eclipsed the light of the gas 
jets in the street lamps, which in comparison appeared of a dirty 
yellow hue; and within a radius of several Sueded yards threw 
into the shade the light of a full moon. The part of the town 
chosen for the experiment possessed every advantage for a good 
exhibition of light, and it was directed in turn up New Bridge- 
street, down. the harbour athwart the old bridge, and along 
Main-street of Newton, and a large number of spectators. to 
whom lighting in this form was a novelty, crowded the varicus 
thoroughfares where it was to be seen. 

Sup Launcu at SourHampron.—On Saturday, the 14th, there 
was launehed from the shipbuilding, engineering, and repairing 
works of Oswald Mordaunt and Co., a large iron sailing ship of 
the following dimensions and tonnage :—Length register, 263ft.; 
breadth, 39ft. 3in.; depth, 24ft.; gross tonnage about 1870; 
net tonnage about 1820. This vessel is built to the order of 
Messrs. Henry Fernie and Sons, of Liverpool, and forms another 
addition to their Olympic line. She is fitted with full poop con- 
taining accommodation for captain and officers, pantry and 
spacious store and sail rooms. ‘The saloon is very handsomely 
fitted up in maple and mahogany, and contains every comfort. 
Seas there is a large teak deck house containing berths for 
crew and petty officers and galley, whilst forward a monkey fore- 
castle is fitted, on which the anchors are worked, Harfield’s 
patent windlass being fitted forward. The vessel is full rigged, 
with masts and lower yards of iron, and is built off the same lines 
as the Argomene and Cleomene, both of which vessels were 
launched from this yard only a short time ago. The vessel is 
ciassed 100 Al ‘at Liloyd’s and twenty years red in the 
Liverpool Underwriters, istty, and whilst building has been 
under the direct superintendence of; Captain Enright. This is 
the sixth vessel built for Messrs. Henry ernie and Sons by the 


ers. Onleaving the ways she was christened the Cypromene, 
by Miss Eveline Fernie, daughter of one of the owners, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
PARIS EXHIBITION —Gauanan's Kiosque, Porte Desaix, 


PARIS.—Madame Boyveavu, Aue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tae Wititmer and Rogers News Compayy, 
Beekman-street, 


$1, 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and eine $2 eames sen , in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
oom instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request corr to keep copies. 

*,* All letters intended for insertion in Tue Enoinegr, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 





A. 7.—Yes. 
D, B. (Metalline).—Apply to the British and Foreign Metalline Company, 
Dundee. 


J. H. (English Buildings).—Dr. Percy's treatise on “ Iron and Stee” will 
answer your purpose, 

A Susscriper.—T%e plan is not patented. The paper cannot be had 
prepared, We cannot answer your last question, 

J. 8. —The use of seats which will float and cet as lifebuoys has beea proposed 
over and over again, We much doubt that you could get a valid patent 
for anything of the kind, Apply to a pateat agent. 

Corious.—A chief draughtsman is head of his own department, 
wuta is head of his department. 
orders to both. 

C. O, F.—A turbine will answer admirably on either a iOft. or a 20ft, fall. 
You can convey the water in pipes if necessary. The quantity af water you 
name will give you 30 or 40-horse power—precisely how wuch we cannot 
say until we know the velocity of the stream. 

1. J. B.—The gentleman to whoum you refer had three children by his first 
wife. His eldest son, William, was drowned at New Passage. The present 
head of the firm is the eldest son by a second warriage. 


The fove- 
The manager is superior to and gives 





MARBLE POLISHING MACHINE. 
(To the Bditor of The Bngineer.) 
Sir,—Can any correspondent tell me where I can get the most efficient 
plan of a marble polishing machine? T. H. H. 
Liverpool, Sept. 12th. 





WOOL WASHING MACHINERY. 
(To the Editor of The Bngineer.) 


Sir,-—Can any of your correspondents give me the names and addresses 
of the best fact 8 of wool hing hinery ? AUSTRALIA, 
Oldbury, Sept. 18th. 








COMPRESSED PAPER. 
(To the Bditor of The Engineer.) 
Sir,— Would any reader kindly inform me through Tue Encinerr how 
I can obtain information about compressed Yo dy Wanted to know, how 
i 


made from the pulp, pressure uired, and its useful purposes, 
Crewe, Sept. 18th. 7 : , W. 





ENDLESS STEEL BANDS. 
(To tie Editor of The Bagineer.) 

Sim,—I should feel obliged if any of your correspondents could inform 
me where { should be likely to get an endless steel band? The said band 
must not be jointed by brazing or have any joint whatever, but must be 
made endless, lin. broad by 30s.wg. J 

Bradford, 13th Sept. 





CHILLED CASTINGS, 
(To the Editor of The Engineer.) 

S1rn,—Will one of our practical readers kindly inform me as to which is 
the best kind of coke to use in cupola for chi purposes, that is, the 
coke which will preduce the best chill on cast iron when run on iron 
chills? Iuse best pig iron for this purpose, made in this country. 
Have tried coke with more or less sulphur, but cannot obtain a sxtis- 
factory chill. Staem. 

Gloucester, Sept. 13th. 


AWARDS AT THE PARIS EXHIBITION. 
(To the Editor of The Engineer.) 

Sir,—We notice with some surprise that some papers are publishin 
lists of awards at the Paris Exhibition, and some firms make teentian in 
their advertisements of having received such, We would draw your 
attention and that of your readeis to the fact that the only information 
yet received by exhibitors has been through the extreme courtesy of 
Mr. P. Cunliffe Owen, and was in all cases marked “ private.” We need 
scarcely point out that this word does not mean ‘to be published,” and 
we have therefore in common with several other firms of standing 
declined to furnish information as to our awards, although repeatedly 
solicited, until such time as we receive sanction for so doing. 

Haywarp Ty.erR anp Co, 

84 and 85, Upper Whitecross-street, London, E.C., Sept. 16th. 
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STEEL, 

Tue wide difference of opinion as to the relative 
merits of iron and steel as materials for structural pur- 
poses, which has existed for many years narrows its limits 
with extreme slowness. On the one hand we, find a 
party of advanced thinkers maintaining that steel is in 
all senses and ways better than iron, and that. it mar be 
used to replace iron in_ the construction of ships, boilers, 
bridges, and roofs, with very great benefit ; and on the 
other we have equally competent authorities who hold 
that steel is a very uncertain metal, which must be 
regarded with doubt, and accepted as a structural mate- 
al with much caution. The metal is itself responsible 
for the diversity of opinion. It is apparently one of the 
most anomalous substances used extensively in the arts. 
Each success achieved with it is balanced by a failure. 
It is possible that the failures result from our ignorance 
of its properties and of the conditions essential to the 
efficient performance of its duties, But be this as it may, 
it is improper, we think, to urge that public bodies, like the 
Board of Trade or Lloyd’s, stop progress and are 
behind the age because they refuse to accept steel ona 
basis which the believers in the metal hold ta be perfectly 
sound. Thus the Board of Trade rule that steel must 
not be exposed to a greater tensile strain in bridges and 
girders than 6°5 tons on the square inch, five tons being 
the limit for iron, seems to us to be judicious, while 
others hold that too much would not be granted if per- 
mission were accorded to engineers to strain steel up to 8, 
or even 10 tons on the squareinch. We fancy that it may 
be possible to show that the Board of Trade officials are 
perfectly right, looking at the matter from their point of 
view; and we say this without attempting to maintain 
that such authorities as Dr. Siemens are wrong. Every- 
thing, in short, depends on the way in which the question 
is handled. ispassionate minds will not be slow to 
perceive that the Board of Trade have to d not with 
steel in the shape of bars or plates, but with finished 
structures, in which a number of bars or plates are built 
up and united together by rivets, bolts, or welds. It is 
well-known that no difficulty is experienced in the 

resent day in obtaining steel almost as soft and 

uctile as so much copper, and which shall at the same 
time be able to bear an enormous tensile strain; but. it 
does not follow that a girder constructed of this apparent] 
admirable metal will possess all the qualities whic 
poe rly belong tothe original material of whichit was made. 

nfortunately the process of working is very apt to 
bring to light most objectionable characteristics. The 
operation of punching alone, for example, will render a 
steel plate practically worthless. Again, a plate appa- 
rently toughness itself, may be rendered rittle and unfit 
for use by no more severe tax on its resources than shear- 
ing its edges smooth. It is urged, on the other hand 
that all this isadmitted, but that if rivet holes are drille 
instead of punched, or that if after punching they are 
rimered out, or if the plate be heated and allowed to cool 
after punching or shearing, its pristine strength will be 
restored to it. Without disputing this, we may point out 
that the necessity for submitting the material to these 
processes introduces a new element. In the case of an 
iron bridge, a very casual inspection by the officers of 
the Board of Trade will suffice to show Bs Dead the work- 
manship is or is not sufficiently good; for a large pro- 
portion of bad workmanshi will: not dangerously weaken 
an iron girder. The Board of Trade have thus little or 
nothing to do with the process by which a bridge has 
been made. But with steel the case is wholly different. 
Granting that a steel bridge is a much more excellent 
structure than one of iron, it is evident that this 
perfection is a concomitant of perfect workman- 
ship and the rigid observance of certain rules of 
manufacture which are more or less troublesome and 
vexatious. If the officers of the Board of Trade are to 
discharge their duty conscientiously, they must satisfy 
themselves that their rules have been fully observed 
before they can sanction the use of a bridge in which the 


metal is strained to, say, 8 tons on the square inch. But | 8T©® 


they could not satisfy themselves unless they acted the 
part of inspectors during the whole time the work was in 
et This is a duty they have never as yet per- 
ormed, and which it is highly desirable they should not 
undertake, Under the circumstances, they have, as we 
think, adopted the cea! course open to them. They place 
a certain amount of reliance on those who have built the 
pre They believe that these gentlemen have fairly if 
not fully observed the necessary rules of construction in 
their dealings with steel; and, acting accordingly, they 


Sub- | extend the limit of strain from 5 tons per square inch to 


65 tons. The concession is valuable, and will no doubt 
be extended, and steel makers have, we think, every 
reason to be content. One other point deserves a 
moment’s consideration. The factor of safety allowed 
by the of Trade for iron structures is onl 
about four to one. The five ton rule is 

on the assumption that the iron used shall have a tensile 
strength of about 20 tons on the square inch. Now 
the soft steels which are alone suitable for structural 
purposes—when the structures are large—has a_ tensile 
strength not much greater than wrought iron; and it 
follows that were the Board of Trade to sanction such a 
reduction in cross sections as would bring the strains up 
to 8or 10 tons per square inch, they would at once 
reduce the factor of safety from fourto one to,about three to 
one or even less, This could only be justified by proving 
that steel was a more trustworthy material than wrought 
iron. This may be easily done while we deal with plates 
and bars, but it has yet to be done as regards railway 
structures, We do not assert that it may not be done, 
but it must be admitted that the experiments that have 
hitherto; been made on the strength of steel girders 





are far too few and too limited in their scope to be taken 
to supply a sound and a large basis for action. Nothing 
would do more to establish confidence in steel than to 
carry out. an exhaustive series of experiments like those 
on the strength of iron girders which made Barlow’s 
Clarke’s, and Fairbairn’s names famous. We have had 
perhaps quite enough of experiments with isolated plates 
and bars. Be this as it may, the time has certainly 
arrived for advancing another step, and experimenting 
largely on steel structures, 

t is somewhat strange that notwithstanding all that 
has. been done in the way of investigating the properties 
of steel, so little seems to be known concerning the 
causes which lead to its failure. For certain purposes it 
may be employed with the greatest certainty that it will 
give satisfaction. Tires supply a case in point. For 
others it has not hitherto been made to answer. For 
example, Mr. Webb, of Crewe, has expended thousands 
of pounds in the attempt to substitute steel for copper in 
fire boxes for locomotives, and he has been compelled to 
abandon the attempt in disgust. Steel rails are easily 
rendered worthless by punching instead of drilling them. 
It would be a mere waste of time to dwell on facts 
which are well known to engineers and steel makers 
alike. It is not too much to say that no satisfactory 
explanation has yet been given of the cause of failure. 
If we take one theory as a specimen, and examine it, it 
will be seen that it really comes to little or nothing. It 
is assumed that when a hole is punched in a steel 

late, a ring of hardened metal in compression is 
iormad round the hole, and that this ring subsequently 
bursts the steel in its immediate neighbourhood. Let us 
grant that this is quite true, and we find that we have 
made a very small advance as regards eneng a sound 
theory of steel, if we may use the words. ‘The steel 
punched and a bar of iron may be equally soft, and the 
steel far more ductile of the two. Why does the punch 
make a hard ring in the steel and not in the iron? or, 
granting that a hard ring is made in the iron, why does 
not this ring burst the iron as the steel ring bursts the 
steel? We have never heard these questions answered ; 
perhaps they are unanswerable. If, again, we take the 
theory that certain strains are set up in steel fire-boxes 
by the influence of heat, which ultimately cause the 
lates to crack, why are not similar strains set up in iron 
under like conditions? Unless a reply can be given to 
this question, and to many such questions as this, the 
theory of steel has yet to be established. 

It is constantly argued that the peculiarities of steel 
are due to its chemical composition. If this proposition 
be carefully examined, we venture to think that it will 
be found to be true only in a very limited sense. No 
doubt tool steel hardens because of the carbon which it 
contains ; but when we come to deal with the soft steels 
we find that they will not harden. Strictly speaking, the 
ores of the Bessemer converter and the Siemens- 
Martin furnace is not steel at all, but a specialiron. It 
is possible to produce a bar of so-called steel the chemical 
constitution of which, as far as my, iy carbon, silicon 
phosphorus, and sulphur, may nearly identical 
with a bar of good wrought iron made by puddling and 
rolling. The tensile strength of the steel will be little if 
at all greater than that of the iron, but it will be more 
ductile ; yet the iron will bear punching and shearing, 
but the steel will not. In the face of this fact,how can 
it be maintained that the defective characteristics of the 
steel are solely due to its chemical composition? If asmall 
difference in chemical composition does exist between 
the steel and the iron, it may be shown that this difference 
is much less than that which may exist between two iron 
bars without producing any very material alteration in 
their respective qualities. Such heing the facts, are we not 
justified in saying that it is to something in the molecular 
arrangement of the material that we have to look for the 
cause of its peculiarities, rather than to its chemical 
composition? The chemical constituents of a bar of 
steel may be practically identical with that of the ingot 
from which it was hammered, but the bar metal will 
possess qualities which the ingot metal did not. Again, 
if a small piece of a tough iron bar be melted, and cast 
into an ingot, it will be found that the chemical compo- 
sition having undergone little or no change, the quality 
of the metal is entirely altered. Broadly” stated, the 

t difference between a steel plate and an iron plate 
is that the latter consists of unidles of fibres permeated 
with cinder, while the former is non-fibrous, and quite 
free from cinder. The fracture of the toughest steel 
plate that can be got is not similar to the fracture of a 
tough iron plate. It would, perhaps, be too much to 
assume that steel makes bad fire-boxes, and will not stand 
punching and shearing because it is entirely free from 
cinder. But we venture to think, on the other hand, 
that cinder plays a more important part in the economy 
of wrought iron than is generally supposed, and that its 
presence in moderate bm is by no means the unmixed 
evil that some persons would have us believe. 


ARCHITECTURAL CEMENTS. 


PorTLAND cement has unquestionably proved a most 
important gift to the architect and builder. Viewed 
zsthetically it was an immense advance upon the ugly 
red-brown “ Roman” cement of Parker, still, as an orna- 
mental material for plastering external surfaces, and 
casting into decorative forms it has some grave defects. 
Chief of these to the artistic mind is its cold ashy gre 
colour, and the minutely porous texture of its finishe 
surface, which is rapidly rendered darker and more 
gloomy looking by the deposit in its innumerable poro- 
sities of minute particles of London smoke and soot. 
Portland cement makers have speculated in a desultory 
manner upon the great improvement which would be 
effected, if materials could be found not requiring more 
expensive manipulation than those necessary to produce 
the existing cement, but which should yield a 
progact having a more sunny tint than the cold 
eaden colour of Porland cement, one, in fact, 


more nearly resembling the actual shade of a clean 
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building of the best Portland or Bath stone. There are 
some considerable difficulties in the way of introducing 
such an improvement, for so intense are the colouring 
powers of the peroxides of iron and manganese in combi- 
nation with the earthy bases and with silica, that a mere 
trace of either or both of these oxides is sufficient to 
remove all whiteness or purity of tint from cements pro- 
duced from the materials ordinarily employed. The g 
manufacturer, and to a considerable though less extent, 
the brickmaker, can largely remove or greatly modify in 
the processes of fusion or of kiln burning the tints of 
their manufactured articles; but the processes employed 
by the glassmaker are too delicate and expensive to be 
— to the decoloration of the materials of cement, 
and the direction for improvement must rather be looked 
for in the scientific choice of the materials themselves 
than.in any chromatic changes to be wrought in them 
during the processes of manufacture. In France some 
has been made in this direction. Inthe southa 
manufactory which still bears the historical name of 
Vicat, situated not far from Grenoble, produces, from 
combinations with the limestones of Dauphiny, a plas- 
tering material which has really the sunny colour 
of those softer varieties of Bath stone which were so 
largely applied by Sir William Chambers and his suc- 
cessor, Gandon, to internal decorative carving, fine 
examples of which may be seen in the interior of 
Chambers’s noble structure, the Custom-house of Dublin. 
It is stated on good authority that amongst the multi- 
tudinous beds of calcareous stone which crop out along 
the coast around Boulogne, one or more thin beds of a 
very light yellowish colour are found which produce a 
cement of the desired bright tint. There are immense 
Portland cement works at Boulogne, but the demand 
is chiefly for constructive pu upon a great scale, and 
little attention seems to be there given to the fineness of 
tint of the cement, and a very small rival manufacturer, 
who, we believe, was the discoverer of these fine tinted 
beds, was — by his colossal rivals, who purchased 
the deposits from under his feet. It may be noticed pene 
that in Ireland—where, as yet, we believe, all the Portlan 
cement employed is imported, none being manufactured— 
thereisan immense assortment from which to select suitable 
argillaceous limestones. These are to be found in various 
localities—more especially in the tilted up beds which are 
found cropping out at highly inclined angles for several 
miles to the westward of Drogheda, along the northern 
bank of the river Boyne. Scarcely two of these beds 
are quite alike in composition. There are thick beds of 
almost pure crystallised carboniferous limestone, and there 
are hundreds of various composition, none being very 


massive, running intolimestonessoclayey and siliceousthat 
they will not burn into lime at all in the ordinary 
kiln. During the presidency of the late Sir John 
Burgoyne, as chairman of the rd of Public Works of 


Treland, at a time when hydraulic lime equal in quality 
to that of Aberthaw was largely needed for the works of 
improvement then going on upon the river Shannon, a 
member of the Board, Mr. Radcliffe, conducted for his 
own information .an extensive but desultory series of 
experiments upon the diverse calcareous minerals of Ireland 
that might produce hydraulic cements, and amongst these 
many of the beds along the Boyne were subjected to 
experiment, and some produced hydraulic cements of 
considerable hardness, and of great beauty of colour. 
Mr. Radcliffe, however, was no chemist, and had much 
of the red tape of his office to attend to, and often 
obtained through his scientific ignorance anomalous 
results which he could neither trace nor explain, and 
which at length disgusted him, and the further prose- 
cution of the research was abandoned. A large body of 
data of more or less value was, however, collected, 
chiefly through the intelligent assistance of Mr. Charles 
Scanlm. The results obtained may, rha still 
exist in the archives of the Board at Dublin. The 
circumstances have so far been here alluded to, how- 
ever, because the immense repertory of calcareous and 
silico-aluminous beds remain, we believe, still to reward 
with success the energy and skill of whoever shall bring 
them into use. Their position, as above indicated, is 
favourable for the establishment of a cement manufactory, 
the materials being abundant. Coal, though imported, is 
nearly as cheap as anywhere else in Ireland, and the 
means of distributing the manufactured article are ready. 
A richly coloured cement, having the other properties of 
Portland, would soon command a large sale and intro- 
duce a new manufacture almost wholly from native 
materials, to Ireland, which at present can boast of little 
else in the way of manufactures, except those of porter 
and whiskey. 

Another cement is conceivable, of a decorative 
character and nearly colourless or pure white when in 
mass, which would seem eminently worthy of attention, to 
produce which, however, we must look in anotherdirection 
than to the sedimentary rocks. Calcareous minerals, as 
chalk, and the white marble of Donegal, are easily 
obtained. The difficulty begins when we look for a 
material containing soluble silica in abundance, and freed 
from the discoloring elements of iron and manganese. 
Now, amongst the secondary products of volcanic districts, 
we have a source, as good as it is inexhaustible, of what 
we need. Almost all lavas, but especially the colourless, 
or but slightly coloured trachytes, when exposed to the 
vapours which are exhaled from the fissures called 
fumaroles, are well known to all who have visited the 
popular wonder of the solfatera near Pozzuoli. The 
vapours, emitted in all similar fissures in volcanic districts, 
of hot steam — with the vapour of hydrocholoric 
acid, and of sulphurous acid, slowly passing by higher 
oxidation into sulphuric acid, act with surprising ene 
inreducing the hard crystalline trachytes intoa soft, plastic, 
and often colourless mud, and by further decompositions 
frequently into hyalite, which in the lapse of time 

mes converted into various varieties of opal, as 


found now in the great tufa beds of the extinct volcanic 
regions of Hungary. These decompositions and their 
results are seen in a vast scale in the siliceous linings of 





the Geyser basins in Iceland, in New Zealand, and in 
that wonderful natural volcanic museum, the national or 
people's! parlt of. the ‘fature, in California. In any 
quantity natural compounds of more or less soluble 
silica, and as colourless as ice, may be had for the trouble 
of collection and transport, With | ge limestone, and 
with these remarkably pure hydrated silicas, in composi- 
tion with more or less of equally pue alumina, it 
would sem quite practical to procure a cement for 
internal and perhaps external decoration of dazzling 
whiteness and beauty, and which from its closeness of 
texture would not become discoloured by the coal smoke 
of our cities, and which would bear washing whenever 
necessary. e eyes become so habituated to the a9 
and grenu surfaces of Portland and other building 
stones as well as of cement, that fancy suggests that a fine 
smooth close-grained surface for the exterior of our 
aan is unsatisfying to the eye. Any one, however, 
who will examine the fagade of a ree building—a bank, 
we believe—in Cockspur-street or Trafalgar-square—we 
know not which it should be called now—nearly facing 
and to the south-west of the Nelson column, which has 
been constructed of Sicilian white marble, may easily see 
that a smooth, hard, white external surface is quite con- 
sistent with architectural beauty, and possesses immense 
advantages in the smoky atmosphere of London. 

For internal decorative purposes it would be needless 
to enlarge upon the value of a material that would pos- 
sess far greater beauty in colour and texture than plaster 
of Paris ; would be non-absorptive, little attractive of 
smoke, not easily scratched, and which might be 
washed again an in. very one who has ex- 
amined the interior of the decorated rooms of Roman 
villas at Pompeii will have been struck by the smooth- 
ness, density, and hardness of the coloured surfaces 
of stucco, u which the plain colour and fresco 

intings of the walls have been laid. The common 

ief is that this stucco has been mainly formed of lime 
mortar, more or less mixed with gesso or plaster of Paris. 
We are, however, by no means Cavaued that the true 
composition of the material. has been revealed by the 
imperfect analyses and careless examinations of modern 
times. It is somewhat difficult to obtain specimens for 
examination, for every morsel, however fragmentary and 
valueless, of this or of any other material to be found in 
the rubbish heaps of Pompeii is rigidly prevented by the 
guardians from being removed by the visitor who can 
only seeure a specimen by the troublesome and round 
about process of obtaining an official order from Naples. 
The observer is, however, struck by the remarkable fact 
that polished fragments of various different and brilliant 
colours abound in the rubbish heaps of Pompeii which, 
after eighteen hundred years’ exposure to air and mois- 
ture, and to the corrosive vapours which everywhers 
permeate the porous soil about 
smooth, and brilliant as when they left the hand of the 
workman. A more careful examination than has yet 
been made of these stuccos might yet reveal the process 
of their formation, and perhaps show that the soluble 
silicates produced by secondary volcanic reactions, such 
as we have spoken of, were employed in their formation. 

The economic uses to which several volcanic products 
vom be applied open a vast and, as yet, almost untrodden 
path of useful discovery. One of the valuable uses to 
which these may be employed is largely known to the 
house decorators of Rome and Naples. Certain trachytes 
when fully decomposed by fumarole vapours finally fall 
into an impalpably fine and soft powder without coher- 
ence, of various beautiful delicate pearly-white tints, 
which are used as the colouring material for ceil- 
ings and plastered walls in place of whiting when 
applied with size. The character of delicate and 
slight broken colour thus given is greatly superior 
to the eye of taste, to the cold, dull white of our whitened 
ceilings and walls. It is also in texture much more satis- 
factory to the eye. The lime beds of tufa which abound 
around Vesuvius and in Auvergne, are to be found of 
every colour and tint, from pure white, such as is the 
“domite” of the Puy de Dome, to buff, gelow, red, 
and brown, into almost coal black ; indeed all these tints 
occur together in super-position in the masses of tufa, 
generally of impalpable fineness, over which one ascends 
to the crater of the volcano in the Lipari Island of that 
group. A miserable, abortive attempt has for many 
years continued a struggling existence to extract 
such chemical substances as boracic acid, sulphur, 
and alum, from the ejecta of volcanoes, but neither 
these, nor, so far as our knowledge extends, in 
any other volcanic district in Europe, has any well- 
considered attempt been made to utilise for archi- 
tectural or other economic sedge the vast deposits of 
colouredand pulverulent tufas—-unless, indeeed, we except 
the use made for the production of an hydraulic cement 
from certain tufas whichare dugout by excavating into cer- 
tain of the huge cone of Sarconi, in Auvergne. There 
can be little doubt that many volcanic tufas would con- 
solidate by mere mechanical pressure, and a little baking 
into tessarz, of various sizes that might be employed for 
laying ornamental mosaic flooring of much greater 
beauty and far cheaper than our English encaustic tiling, 
which by the large size of each tile, in proportion to the 
apartment which they floor, and she harsh and gaudy 
colouring but too generally offend a cultivated eye. 
Whether these or any other tufas would per se by pressure 
alone become sufficiently hard and coherent or not, it 
does not admit of doubt that by suitable admixture 
with calcareous or siliceous matter, or both, the 
would become so. The manufacture would be well 
suited to Italy and Central France. In Great Britain 
we are fortunately exempt even from dying - out 
voleanic action, although we have in the products of 
remote geological epochs, especially in the North of Ire- 
land, abundant beds of lavas and yeh age which would 
readily suffer decomposition into soluble silicates if ex- 
posed to sol fatara vapours. May we not artificially pro- 
duce and utilise these vapours? Hot steam we can have 
at the expense of some coal, The alkali makers of 


heer ge aud would be satisfactory to both gentlemen—each in his way, 





Widnes, Glasgow, and Belfast, as an educt of the process 
of ns common salt by Le Blane’s process for 
the pu of making “salt cake,” as it is called, and 
ultimately crystals of carbonate of soda, evolve millions 
of tons of bydrochloric acid vapour which used to fly 
into the atmosphere—until that nuisance was remedied by 
legal enactment—and the acid vapour compulsorily con- 
densed to run into the sewers to waste. ‘Sulphuric acid or 
vitriol is at hand in all these vast works as a necessary 
element for the decomposition of the chloride of sodiiim. 
We have here, therefore, on cheap terms, all the condi- 
tions requisite for the production of an artificial solfatara 
where we pl so that by the help of a little hot steam, 
hydrochloric acid, and sulphurous acid vapours com- 
mingled, we may at an extremely small cost decompose 
and convert into useful products such trachytes as may 
be found nearest and most suitable. We offer these hints 
to such chemists and lithologists amongst our readers as 
may be capable of appreciating them and turning them 
to valuable account, and for the present we take leave of 
the subject. 


“a 





CLEOPATRA’S NEEDLE. 

Ovr contemporary, the Globe, suggests that Cleopatra’s 
Needle having been eA to this country and successfully 
= in place on the Thames Embankment, the services of Mr. 

Wilson and Mr. Dixon should receive ‘‘some recognition.” This 
apparently means, done into English, that knighthood should 
be conferred on both gentlemen. When we come to examine the 
title of either gentleman to this honour, we shall find that it 
is very small. Mr. Wilson has, however, the first claim. 
He was willing to pay £10,000, provided the needle was 
placed in position in London; the contractor to run all the 
risks, This was a tolerably safe bargain, Still itisnot every 
one who will give £10,000 to be spent in beautifying a city, 
and if Mr. Wilson considers that what he has done has not 
been sufficiently rewarded by the _——— of the public, 
we have no objection to make. r. Dixon’s case is some- 
what different. Is it because he has lost some £5000 
by his contract that he ought to be knighted? We 
cannot think that Mr. Dixon has himself any idea of 
urging his claim on so absard a basis, Contractors have lost 
a great deal of money before now on public works, and will do 
so again. It might constitute rather a dangerous precedent 
to knight Mr. Tite. It may, of course, be replied that 
knighthood is a very cheap reward of merit, and that even 
though all unsuccessful contractors were knighted, the 
out would not be much the worse. The names of Mr. 
Wilson aad Mr. Dixon will be always associated with the 
Needle, and if they consulted their own feelings of self-1 t, 
they would rest content with the real reputation they have 
achieved, and to which knighthood certainly can add no 
lustre. We shall not be surprised to hear that Mr. Wilson’s 

enerosity has extended to the length of Mr. Dixon’s expen- 
iture, and that the eminent dermatologist has received his 
knighthood, This ent, we have reason to believe, 





AN EXTRAORDINARY DOCTRINE, 


Mr. Macponatp, M.P., was the principal ne at a 
mass meeting of miners held at Barnsley on Monday. In the 
course of an hours’ address, he had a good deal to say about 
recent colliery disasters, and he took occasion to propound 
one of the most extraordinary doctrines ever uttered. ** Tam 
going to make this startling statement,” he said ; ‘‘ take it for 
what it is worth. I challenge its truth ; I ask it to be inves- 
tigated. Who are the men that are slaughtered? If there is 
a non-union man here, if there are twenty non-union men 
here, let me tell them, it is your ranks that the slaughtered 
men come from. Do you ask the proof? In that ill-fated 
mine at Blantyre there was not a union man, They could not 
call their souls their own. . They went to their final account. 
There was not a union man at Haydock ; there was not a union 
man in Pemberton. Go to North Staffordshire, go to Huck- 
nall, to Talk-of-the-Hill, to every one of them—I challenge 
the fact that there was a union man among them. It is you 
non-unionists on whom the heavy rod falls. If there were no 
other motive than that, it ought to stimulate you on behalf 
of your wives and children to say, ‘Let us emerge out of the 
rank that has the curse of destruction upon it.’” Now, this 
is certainly a startling statement, but it is unmitigated non- 
sense. Does Mr. Macdonald mean to say that if the pits of 
Haydock, Blantyre, and Abercarne had been fi with 
unionists, no explosion would have occurred? His challenge 
may be easil. d, and in doing so it is needful to travel 
out of the district in which he was operating—that of Barnsley. 
What of the Oaks, of Edmund's Main, or of the more recent 
disaster at Swaithe Main, where 160 were hurried to their 
account; were these not union pits? Did these explosions 
not take place when the Miners’ Union was at the meridian of 
its might, and could do as it had a mind in the kingdom of 
coal? Mr, Macdonald may well cease to have respect paid to 
his utterances in Parliament if they are a like those 
with which he regaled the miners at Barnsley. _Is it possible 
that Mr. Macdonald believed that he was using a sound argu- 
ment? If his words had any meaning, they implied that 
Providence specially inte: <i to protect the unionist, while 
it left the non-unionist to his fate. ‘This is all very encouraging 
for those who wish to see working men in Parliament. 








LITERATURE, 


Boiler and Factory Chimneys. Their Draught Power and 
Stability ; with a Chapter on Lightning Conductors. By 
Rozert Witson, A.LC.E. London: Crosby Lockwood 
and Co. 1877. 


Tue contents of this little book were commenced with 
the intention of adding them to the fifth edition of Mr. 
Wilson’s admirable treatise on steam boilers. Our author 
held, however, that what he intended to say concerning 
chimneys would prove more useful if put into a separate: 
volume. We are not disposed to dissent from this view ; 
but the work is no doubt less complete than it might have 
been made, the influence of our author's first intentions 
being apparent throughout every line. It is one thing to 
write a complete treatise on a given thing, another to 
write a few chapters on it, to be added to a book ona 
cognate subject. However, the treatise is good as far as 
it although it is by no means free from blemishes. 

e question of chimney draught would appear to be 
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simple Fenough, but it is certain, nevertheless, that 
mathematicians have scarcely yet made up their minds 
as to its theory. Draught is caused by the circumstance 
that a column of heated air within ahi weighs less 
than a column of cold air of equal height Without ; and, 
given the temperature of the air within and without, the 
respective weights of the two columns can be told with 
great accuracy, and thence the velocity of ascent of the 
column ought to easily deduced. "hive late Professor 
Rankine and Morin gave one theory as @ basis for calen- 
lation when the necessary data are — Peclet in 
the second edition of his “Traité de eur ” adopted 
a similar theory, but in the third edition he has rejected 
the theory of Rankine and Morin and adopted another, 
which it seems was also, and independently, arrived at by 
Mr. Wilson. A great deal is to be said on both sides, and 
we shall not decide between such authorities, especially 
as neither of the theories possesses any practical import- 
ance. Mr. Wilson, however, gives no fewer than sixteen 
pages of equations, the utility of which, in such a treatise, 
we have failed to discern. Our author, indeed, after makin 
this great show of mathematical learning, has the 
sense to say, “It may be here remarked that theoretical 
and scientific refinements are unnecessary and often worse 
than useless in seeking to determine the actual velocity of 
the draught of any given chimney, when the cireum- 
stances and conditions are so complex and uncertain in 
actual practice, that no theoretical formula can be 
expected to give results even approximately correct under 
all circumstances and conditions of working, which are 
continually varying.” And again, after giving a fractional 
equation of stupendous proportions which embodies that 
theory which he considers the most accurate, he goes on— 
“From the denominator we gather that the velocity of 
the air in the chimney is inversely proportionate to the 
square root of a denominator, in which at least six uncer- 
tain elements may combine to make its value from 
9 to 100,” May we not venture to say that this being 
the case, Mr. Wilson has occupied with useless matter 
about one-fourth of the sixty-four pages contained in his 
treatise which might much better have been filled by 
some useful information on the mode in which chimneys 
should be built--about which he is totally silent—or data 
concerning chimneys which have actually been used with 
good results. There is some danger, too, that the reader 
may confound two totally distinct things, namely, the 
velocity of the air in a chimney with its velocity through 
the grate bars and fuel. This point has not been dwelt on 
with anything like sufficient force by our author. A 
chimney may be able to pass, say, 20,000 cubic feet of air 
per hour, and it may receive but 10,000. Under such 
conditions the velocity of aseent in the chimney will be 
but one-half that assigned by theory; but it does not 
follow that the draught is less than it ought to be. It 
may be assumed in such a case that the chimney is too 
big for its work, and that is all. 


Once Mr. Wilson fe clear of the question of 
draught, he becomes lucid and useful in no ordinary 
degree, but we are not quite clear that he is cor- 
rect in his views concerning the stability of chim- 
neys set forth in his second chapter. Possibly this is 
because we have failed to understand precisely what he 
means by the following sentence :—“*The moment of 
stability for a new chimney at any joint is evidently half 
the diameter of the bed joint an at this joint x the 


weight W of the chimney above this joint, or W x ee 


Now, it is certainly not evident to us that this is a correct 
assumption. Let us suppose that the chimney was a 
cylinder of cast iron, for example, standing on a base. 

hen it is evident that the moment of stability of the 
chimney must be measured by the distance from the 
centre of gravity of the superincumbent mass to some 
point about which the whole chimney would turn as an 
axis, and the locus of this point would depend onthe crushing 
strength of the material of the chimney ina waywhich will be 
readily understood. Our readers can illustrate this view 
for themselves by oversetting a flat-ended ruler which 
has been set standing on a table, save, of course, that its 
weight will not be sufficient to bring crushing strength 
into manifestation. If the centre of vity were 
symmetrical ‘with the centre of the cylinder, then it is 
clear that there would be no moment of stability at all 
if that moment were to be measured by the distance 
from the centre of gravity to the centre of the 
chimney, It is, of course, true that a chimney in 
which the mortar is not yet set cannot be regarded as 
strictly analogous to a cast iron tube, but it is a fact, 
nevertheless, that when such a chimney is exposed to the 
force of tlie wind, its stability will depend on very much the 
same conditions as would that of the cast iron tube; and 
Mr. Wilson admits this, for he says, a couple of pages 
after the sentence to which we have taken exception, 
—“The tendency of the wind pressure being to 
open the joint at the windward side, and to crush 
the material at the leeward side, or to overturn 
the structure above the joint in a plane parallel with 
the direction of the wind, it is evident that the centre 
of resistance of the structure will be moved towards the 
leeside.” Precisely so, but this statement certainly seems 
to us to contradict the other which we have quoted, It 
is much to be regretted that our author has been so 
sparing of diagrams. A few, judiciously used, would 
have served to set at rest all suc ints as that we have 
raised. May we venture to ho that they will be forth- 
coming in the second edition of the treatise ? 

The first two ve are occupied, as we have said, 
with the theory of draught, and with that of the stability 
of chimneys. The third contains a brief but extremely 
interesting description of some of the most important 
chimneys in the world, such .as that at Port Dundas, 
Glasgow, which is, with three exceptions, the loftiest 
building: in the world, being not less than 454ft, high. 
We haveffailed to understand what Mr. Wilson means by 
convex and conéave chimney tops. “We hope that the 
majority of his readers may prove more intelligent. A 





dia, an inch, square would have enabled us to say 
whether our author is or is not right in his condemnation 
of tops, “so often seen, which are concave at the rim 
and convex at the orifice, and appear to be designed to 

ide the wind right into the chimney and check the 

raught.” This sentence has proved too much for us, 
The book is concluded by an excellent chapter on light- 
| conductors. ; 

e have said all the hard things we can of this book ; 
if we went on now to add all that could be said in 
its praise, we should extend this notice to a very incon- 
venient extent. Mr. Wilson must take the will for 
the deed, and rest content with the assurance that it 
is, in our opinion, on the whole a very excellent little 
treatise. e wish there was a great deal more of it. 








THE PARIS EXHIBITION. 
No, XXX. 

One of the latest arrivals on the Champ de Mars, 
whose advent we noticed'in THE Enarvggr of the 30th 
ult., is a combined traction engine and steam fire engine, 
constructed and exhibited by M. A. Schmid, of Zurich, 
which, under the owner's guidance, has, as a test of its 
ability to.travel, made how! ae pant from Zurich to Paris, 
a distance of about 450 miles, in eightdays. The engine 
itself in service weighs 6 tons, and brought with it a 
wagon weighing about 5 tons, containing coals ient 
for 40 and water for 15 miles, Having seen a section of 
the road over which it passed, with gradients of 1 in 7, 
there can be no doubt of its ability to surmount any 
ordinary difficulties. As will be seen from the illustration 
on page 210, Fig. 1, the engine is supported on three wheels, 

leading wheel being worked by a cross head and lever 
bars from the foot-plate; but as we intend to publish 

iled drawings of its construction, we shall confine 
our present remarks to the general arrangement only. 
The distribution of weight is very happily chosen, and 
the consequent tendency to a ap on uneven ground 
with only three wheels is entirely obviated by the way 
in which almost the entire load is thrown on to the 
driving wheels. The cylinders have a diameter of 7in. anda 
stroke of 10in., and the motion is communicated to the 
driving wheels by toothed gear and an endless chain. The 
latter can be instantly disconnected, and the engine used 
either as a steam fire-engine, capable of throwing 300to 400 
gallons per minute under a pressure of 100 lb. to the 
square inch, or as a portable engine for agricultural pur- 
poses. he diameter of the driving wheels is 40in., and 
of the steering wheel 30in.; the grate surface is 5 square 
feet, and the heating surtace 100 square feet ; the usual 
pressure of steani 150 lb. to the square inch. According 
to the statements of those who accompanied the engine 
from Zurich, the journey was effected without any mi 
or breakdown of any kind, and the highest speed attai 
was fifteen miles per hour. The tires of the wheels give 
evidence of the nature of the road over which it passed ; 
otherwise, there is nothing about it to denote the 
serious test it has withstood. With regard to the general 
disposition of the moving parts, certainly no space has 
been lost, but the difficulty of making repairs has been 


proportionately increased; and although the state it is 


now in shows no sign of an early probability of any repair 
being required—excepting, of course, the renewal of 
packings, &ec., which it has already undergone without 
any extraordinary removal of parts—the replacement of 
any damaged or worn member would undoubtedly neces- 
sitate a considerable dismounting of many members, which 
in an ordinary engine of this class would neither interfere 
nor be interfered with. We cannot speak too highly of the 
workmanship, and from its performances as witnessed in 
the limited space within which its gyrations are confined, 
the favourable impression derived from its finish, com- 
pactness, and general appearance has been fully con- 
tirmed. The safety valve—a special feature of Mr. 
Schmid’s inventions, of which he exhibits several speci- 
mens on his stand in the Swiss Department of the 
Machinery Hall—cannot be well understood from the 
description alone, we therefore publish a sketch of it, as 
shown constantly at work in the main hall, in two forms, 
one with a balance weight and lever, and the other with 
aspring. Fig. 2 shows the system adopted for the last- 
named form. The drawings are sufficiently explicit 
without description. It will be sufficient to say that the 
fulerum A, which replaces the ordinary hinged articula- 
tion, is knife-edged. The valve itself is merely a round 
dise with ground face and no guides, and is kept in place 
by the sharp-pointed pin in the countersunk cavity of 
the dise. The neranrngns claimed for the invention are 
its extreme simplicity, the reduction of the co-efficient of 
friction to a minimum, and the utter impossibility of the 
valve setting fast. We noticed a great peculiarity in the 
working of the valve under increased pressure, viz., that 
the escape of. steam caused a succession of rapid vibra- 
tions, varying in musical cadence in proportion to their 
rapidity in such a manner as rather to demand the 
appellation of safety alarm than safety valve, and 
that during the vibrations the eseape of steam was equal 
all round, and in proportion to their increased number, 
one could distinguish a constantly increasing foree tible 
spec between the valve and, its seat. ‘ Schmid 
also exhibits different applications of his patent hydraulic 
motor or pump, the principle of whose construction will 
be seen from Fig. 3. Its speciality lies in the manner in 
which the distribution of the water before and behind 
the piston is effected by means of the oscillating cylinder. 
The sectional areas of the inlet and outlet pipes are ve’ 

large in proportion to the area of the piston, by whic 

means the p of the water.is in no way restricted, 
and the constant pressure and absence of shock produce 
a more even action of the engine. -It can be applied 
wherever there is sufficient height of water, or canbe 
driven by steam ;:can be used as a motor or as a pump, 
or, as shown in Fig, 4, can be combined into both. When 
used as a motor the motion is forwards, the admission 
from either side, and the exit below ;, as a pump the 
motion is reversed, the admission of water or suction is 





from, below, and the exit or pressure is on either side. 
Air ‘vessels are used with the pumps. When used in the 
combined form shown in Fig. 4, as a direct-acting steam 
sump, both piston rods are coupled to the samecrank axle. 
n the one exhibited the diameter of the cylinder is 6in., 
and the length of stroke 8in., and with a speed of 90 revolu- 
tions it delivers 110 gallons per minute. Another appli- 
eation of the same principle of construction is shown 
as an hydromoter, which consists of two of the hydraulic 
motors coupled together and driven by the pressure of 
the fluid passing through them. The oscillating cylinders 
are kept watertight up to the faces of the valve ports by 
adjustable screws, whose tension naturally depends on 
the pressure with which the fluid is actuated. The 
advantages claimed for the motre are that its speed 
depends entirely on the quantity of the water passing 
through it, and that the variations through leakage, &c., 
are less thanin any other, the results given from numerous 
experiments conducted by Messrs. Sulzer Brothers, of 


Winterthur, giving an average discrepancy of not more 
than 1°72 per cent. All the above machines can be seen 
in. motion as well as some ‘well-constructed air pumps for 
compressed air and vacuum, and asmall engine on the same 
principle for working sewing machines. 




















SCHMIDT'S SAFETY VALVE. 


Amongst other independent exhibits in the building 
there is a very ingenious, but somewhat complicated, 
machine for working small screws for locksmiths, 
gun smiths, &c., by Mr, F. Curtis, of Brattleboro, 
Vermont, U.S., in the American section, nearly 
opposite the Weston electro-dynamic apparatus. The 
machine in question is very compact, and takes up 
little room, and its performance is as nearly as possible 
automatic. There are five distinct operations, which 
are performed with an accuracy unattainable by 
manual labour, in the following order :—First of all 
the wire is fed in at the side of the machinein a line 
parallel to the axis of motion of the successive operations. 
As the wire advances it is first of all turned up to the 
desired diameter, when the second operation of cutting 
the thread is performed while it is in its original position. 
As soon as the thread has been cut to the required 
length, an operation which is determined by a set gauge, 
the wire is cut through and the head formed. The body 
of the screw being now complete the stock moves 
laterally to its original position in a direction away from 
the attendant, and places the head in contact with a 
revolving cutter which shapes: the head. The screw is 
then again run forward and passed in front of a hori- 
zontal circular saw which cuts the slot. In“the next 
operation a screw-driver unscrews it from the stock and 
allows the latter to return for the next screw, and the 
last operation to which it is subjected before completion 
is taking off the burr left by the saw, and polishing the 
screw, when it falls of itself into a sorting pan.’ The 
work is well done and requires only one attendant to 
feed in fresh wire and grease the moving parts. 150 to 180 
screws can be cut per hour, but no variation of form 
can be obtained beyond differences of length and 
diameter. : - Lapel 

Nearly opposite to the above screw-cutting machine is 
a practical illustration of the Stow flexible shaft, which 
in no way differs from the one exhibited in the Phila- 
delphia Exhibition—it is shown at work on different 
materials, iron, woud, &c., and distorted into all possible 
forms without any perceptible influence on its power or 
speed. Two other applications for the same contrivance 
for far different and more horrible purposes are exhibited 
in the American and Austrian departments, where the 
inviting displays of forceps, chisels, keys, and other 
paraphernalia of dental torture, are supplemented by 
adaptations of the flexible shaft to the excruciating 
operation of tooth boring and stump extraction.’ Having 
witnessed this we shall hardly be surprised some day to 
meet with.a miniature Ransome’s tree-feller for ampu- 
tating limbs, as an additional instrument in an ambulance 
— or the introduction of hydraulics for stoppmg 
teeth, 








210 


THE ENGINEER. Sept. 20, 187%, 








MACHINERY 


AT THE PARIS EXHIBITION. 





A ve om “i and ingenious contrivance is exhibited 
by Mr. . H. Southall, of Leeds, for cleaning boots, 
which, as a mechanical effort, reflects great credit on the 
inventor ; whatever its practical utility may be, we have 
not had sufficient experience in this branch of manual | 
labour to be able to judge of the advantages offered. | 
Mr. John F. Allen, of New York, exhibits a light form 
of portable pneumatic rivetting machine, worked by | 
compressed air of different forms to suit the class of | 
work to be performed. The machine consists of a | 
cylinder, in which the piston, actuated by compressed | 
air with a tension of 1 to 14 atmospheres, gives a succes- | 
sion of direct blows to the rivet head at the rate of | 
300 to 400 per minute. In rivetting boilers the machine is | 
apetes as shown in Fig. 5—its construction is shown in 
ig. 6. | Two articulated levers carry at one extremity a 
short cylinder, actuated at will by compressed air, either 
opening or shutting the other two ends, to one of which | 
is fixed the rivetting cylinder, and to the other a die 
sufficiently massive to hold the head of the rivet and | 
withstand the force of the blows. The whole of the | 
machine is suspended, and the manipulation very simple. | 
The rivet having been inserted, the die is placed on the | 
head, and the vice composed of the two arms tightened | 
up by admitting compressed air into the short cylinder, | 
while the attendant, by pressing the button a, Fig. 7, opens | 
the communication between the air reservoir and the | 
rivetter, and forms the rivet head. Fortunately for the 
surrounding exhibitors, the machines are not in constant 
employment, but the action and rapidity of the stroke— 


on cold rivets, of course—are shown to anyone who | desire to benefit themselves, they court disappointment, 
wishes to convince himself, by the attendant in charge. | as something more than specimens are required to pro- 
A small hand-drill for drilling square holes by a rotary | cure purchasers ; and if they rely on the intrinsic merits 
motion is shown in the food annexe by Mr. Julius Hall, | of their machines to obtain a coveted prize, belief in their 
of Chancery-lane, but for some cause or another has been | own inventions, without practical illustration, is not 
deserted by the attendant, and can only be seen in a some- | likely to have much weight with the jury. 
what imperfect state ; possibly the fear of lookers-on | 
detecting the method aoa — has — 
inventor away, and cau im to remove the bit and | AT MARSEILLES 
leave merely the drill and a dea dh a pate a | Ar the Paris Exhibition will be found a model of a swing 
invention. _ As far as we can see, the drill itself must be | bridge, at Marseilles, the construction of which deserves 
triangular in shape, and the size of hole to be drilled is | notice’ We give the first of a series of illustrations of this 
regulated by the adjustable throw of an excentric on the | structure at page 206, and we reserve a detailed description, 
horizontal driving shaft and a set screw in a horizontal | for the present. It will suffice to say that the bridge is 
slot in the head-bar, which together, by means of a! 303ft. long, and weighs 760 tons. 
spring, act on the tool in the hollow vertical spindle. 
he holes drilled are not very cleanly cut in the corners, 
} 








SWING BRIDGE AT THE GRAVING DOCKS 








IMPROVEMENT ON THE Hypravutic Ram. —By means of an 
| a tus the invention of Mr. Edward R. Dale, of Glanville’s 
Wootton, Dorsetshire, which is attached to the pulse valve box 
of a hydraulic ram, water can be drawn from the risin ane 
near the air chamber, and also from the supply pipe, me | out 
the ram stopping. 
Lone Service.—On Saturday last, » man named Richard 


and where not drilled through exhibit marks from which 
we draw the above deduction as to the mode of opera- 
tion. With regard to its utility very little can be said in 
its favour, and whatever results may be obtained from 
its further exploitation, it must be viewed at present 
rather as an ingenious mechanical toy than as an adjunct 


Rogerso: leted his sixty-sixth year of service as turner for 
to the workshop. Macre, Rh. Degli d 
. , , . gt aglish and Co., of St, Helen’s Foundry. He 
It is very difficult in this, as in many similar instances, pearly seventy-seven years of age and is in the enjoyment of 
to divine by what intentions exhibitors have been actu- | excellent health, and likely to continue his service for some years 
y 


tocome. He first joined the place on the 14th September, 1812, 
and has never left Messrs. Daglish’s employment since that 
time. He has had fourteen children, five of whom are now living, 
= has forty-two grandchildren, and twelve great grandchildren 
iving. 


ated in exposing their inventions without adequate 
explanation. If done with the laudable intention of 
administering to public instruction, their mode of ya 
cedure will not help to further the result; if with a 
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RAILWAY MATTERS. 


Tr is proposed to construct a railway between Irvine and 
Stewarton, a distance of seven miles, by which a very direct addi- 
tional route would be obtained between Glasgow and the Ayr- 
shire coast. 


Dorie caper 1877 considerable increase was made in the 
yop of rolling stock on the railways of the United Kingdom. 

t the end of that year the number of locomotives was 12,767, or 
0°75 per open mile as compared with 0°74 in 1876. The number 
of carriages used for the conveyance of passengers only is 27,729, 
or 1°62 per open mile compared with 1°61 ; other vehicles attached 
to passenger trains 10,731, or 0°63 per mile compared with 0°62 
wagons of all kinds for minerals, live stock, and general 
merchandise 363,672, or 21°30 per mile compared with 21°11; and 
all other carriages and wagons not previously included 11,257, or 
0°66 per mile compared with 0°64; the total of vehicles, excludin 
locomotives, being 413,389, or 24°21 per mile compared wi 
23°98... This increase of rolling stock is, of course, one cause of 
the increased capital expenditure per mile of line open, to which 
reference was made in this column in our impression of the 23rd 
August. 

Tue total railway mileage for the United Kngdom in 1877 was 
17,077 miles, including 12,098 miles for Engl.::d, 2776 miles for 
Scotland, and 2203 miles for Ireland. Th> increase for the 
United Kingdom over the total in 1876 is 20) miles, which is 
much the same as in the two previous years. ‘Ibe percentage of 
increase in both 1875 and 1876 was 1°3 per cent., and in 1877 
1-2 per cent., which are small rates of increase as compared with 
what has often been witnessed, and much smaller than the rate 
of increase in 1874 and one or two years just previous. The 
increase in 1877 has been 109 miles in England and Wales, 50 
miles in Scotland, and 46 miles in Ireland. Of the above total 
of 17,077 miles the number of double lines was 9235, and of single 
miles 7842 ; and, comparing these with the corresponding details 
for 1876, we find that the increase of double miles has been 66 
and of single miles 139. The increase of double mileage is con- 
siderably less than it was in the previous year. 


Tue Isle of Wight Railway Company do not seem to think 
ere is any danger in “‘ making haste to grow rich,” and it 
well to remind those who are likely to travel by rail on 
i that railway fares in England generally, afford an in- 
idea of the fares charged by the Isle of Wight Railwa: 

But _ 7 ® ate Fe a “- a ne 

e privilege a few miles on 
ticket from Ryde Pier-head to Newport, and he 

y if he has a family with him, get an uncommonly 

ical idea of the meaning of the word extortion. Part of this 
ittle journey is performed in a tram-car between the pier-head 
and = Station, and for this little ride the traveller pays at the 
rate of-about 1s. per mile, and a ticket from the pier-head to 
poapets is: charged for at te rate of quite three 
: per cent. more than is paid inland for a journey of equal 

Ir is somewhat remarkable that the saving in coal shown by 
the late reports of different railway companies, bears a very prt | 
relation to the reduction in the sum actually paid for that 
article. On the Great Eastern Railway the saving during the 
half-year, dealt with in the last report, was about £7000, with 
somewhat increased mileage. The saving on the North Eastern 
was about £25,000, with a decreased goods mil , and on the 
Midland with increased mileage, it was £22,000. . five years 
ago the monthly expenditure on the North- rn for and 
coke was £35,600, but now it is stated to be only £16,100. The 
mileage five years ago was 1,630,000 miles per month, and now, 
about 18,000 miles more per month. Locomotive fuel is thus 
costing about £19,000 per month less than it did in 1873. Query, 
how is it that the saving shown in six months is but £25,000? "ti 
is understood that the saving per month has gone to pay better 
dividends for more capital, but how is it that £19,000 x 6 only 
shows as £25,000? 

WE understand that though nothing of a practical character is 
being done on our own shore with respect to the Channel tunnel, 
the borings which have for some time been in —— on the 
French coast are continued with success, inasmuch as at present 
the information obtained is of a character confirmatory of the 
geological evidence given in support of the construction of the 
tunnel. The French authorities, it appears, are sanguine of the 
success of the work from an engineering point of view, but at 
present all financial proceedings are_posty 1 on account of 
want of English support, and, it is said, the disfavour with which 
the scheme is looked upon by the heads of the English Govern- 
ment.. There is, therefore, very little use in opening up negotia- 
tions for an English subsidy. As far as the actual value of the 
tunnel is concerned, it has yet to be shown that it is either 
wanted or could be worked except at a considerable annual loss ; 
but that the Government or any of its ministers look upon it 
with disfavour does not prove its inutility any more than Lord 
Palmerston’s assertion that the Suez canal would be impracticable 
and useless, made it so. 


M. pe Freycinet, the Minister of Public Works in France, 
commissioned MM. Beral and de Basire in January last toinvesti- 
gate at home and abroad the construction and working of rail- 
ways, such as we commonly denominate light railways, and in 
some cases feeders of the main lines. These gentlemen have 
submitted the results of their inquiries and make some rather 
surprising recommendations. They recommend in certain cases 
the reduction of the gauge from 4ft. 8hin. to one metre or 
3ft. 3Zin. or even three-quarters of a metre, 2ft. 6in.; that as a 
rule land should be bought only for a single line, and that the 
gradients should not exceed 1 in 40. The weight of the rails 
should be from 52°5 Ib. to 60 lb. per yard if of iron, or from 43 Ib. 
to 45 1b. if of steel. The sleepers should be 7‘7ft. long by 8’5in. 
to 10in. broad, and 5in. toGin. thick. Fences should bedi sed 
with except at specially dangerous points and near dwellings. 
Level crossings should be open, except the most frequented ones. 
Stations should consist merely of a waiting-room, ticket-office, 
and station-master’s lodgings. Awnings and platforms should 
be dispensed with, dation for landing and storing goods 
being provided only when the traffic requires it, and then con- 

structed of the cheapest local materials. Signals at regular 
-. intervals are also unn , though ag exclusively for 

railway purposes will pecs: a be desirable. e engines should 
be three coupled tank engines. The carriages should be of two 
classes, might have an upper story, as on some existing lines, 
should have no useless ornamentation, and should gen ly con- 
tain com ents of both classes. The rolling-steck should 
be at a minimum, any casual agg being met by wing 
from the neighbouring main line. Under these conditions the 
cost mile would be from £3840 to £5760, the average — 
£467! D; but careful preliminary surveys are essential, and thoroug! 
supervision of the works are necessary to do the work at this 
cost. The daily trains should be two each way, or at most three 
—on. some lines only one—subject to a casual increase. All 
should carry both passengers and goods, and the average s' 3 
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including stoppages, should be about 12°4 miles an hour, it bein, 
reduced at sharp curves and level crossings. Night traffic shoul 
be avoided. e station staff should consist generally of a 


station-master and a pointsman, the latter helping to keep the 
line in repair, while the trains should have a driver, a stoker, 
and abrakesman. ‘The rates should be higher than on —s 
lines. These ents relate to railways properly so call 


on which the usual gauge of 4ft. 8}in. is retained. As to a narrower 
gauge, whether on ordinary roads or not, the same arrangements 
would apply, except that the speed on lines alongside highways 
should not exceed 9°3 miles per hour. 
generally be constructed of wood. 


Bridges and viaducts will 





NOTES AND MEMORANDA. 


THE new rae built upon the Chickens’ Rock, off the end 
of the Calf of Man, is 142ft. in height, and is thus the highest 
yet built. It is 42ft. in diameter on the rock, which is not visible 
at high-water. 
40ft. from the base, the ‘structire is solid, while at the above 
height the wall is 9ft. in thickness, and at a height of 90ft. it is 
2ft. 1lin. in thickness. The light apparatus is of the revolving 
dioptric class. 

In the Com, Rendus it is stated that Mascart arra a 
series of small evaporating basins under conductors, which were 
kept in a constant electric state by a Holtz machine, moved by 
water power and placed under a glass case, in which the 
air was dried by vessels containing sulphuric acid. The experi- 
menter found that the evaporation was constantly increased under 
the electrised gratings, whether the electricity was positive or 
negative, evaporation being sometimes doubled. 

Tue two days in each month appointed by Admiral Mouchez, 
the Astronomer Royal of France, as the visiting days for the 
public to the Observatory of Paris, have been found insufticient to 
accommodate the applicants, though over a thousand visitors have 
been admitted in one day. He has therefore appointed other 
days for supplementary visits. The number of visitors is probably 
considerably augmented by the visitors to the Exhibition, but 
this will not explain the great difference between the interest 
evidently taken by the French in their observatory and that 
taken by the English in theirs. The fame and recent death of 
the great Leverrier‘may explain the visit of some of the curious, 
but not of many. 

THE ran on which Ortagli, a village south-east of Florence, 
stands recently subsided ually, and in the course of afew 
days ag a distance of several feet—it is stated to be as much 
as from 10ft. to 15ft. Though regular on the whole, some parts 
have subsided so irregularly as to throw many houses much out of 
the perpendicular, and to crack the walls of many so seriously 
that the inhabitants have fled. Compensatory of this subsidence 
ate a ~—_ a tract of land of Boe peer —, and — a 

rom village, is gradually but rapidly rising. e 
village is near Florence it may be hoped that some of the resident 
scientific men will have an opportunity of observing this al 
combined subsidence and upheaval in such convenient contiguity. 

THE action of the currents of electricity that pass round the 
earth may be conveniently exhibited to a ange audience by the 
following ement, devised by Professor W. Le Roy Broun :— 
A rectangular frame of light pe wood is suspended horizon- 
tally by wires attached to the frame of a hydrostatic balance, its 
longer sides in the magnetic east and west line, and at right 
angles with the beam of the balance. About the perimeter of 
the frame are previously wrapped a number of coils of insulated 
copper wire, each extremity of the wire being made to terminate 
near the centre of one of the shorter sides; it is there passed 
threugh the wood, fastened, and cut off about 3 centimetres from 
theframe. The index of the balance being brought to zero point, 
the ends of the short terminal wires are immersed in two mercury 
cups for electrical connection. When the battery current is sent 
round the rectangle from east to west on the northern side, and 
from west to east on the southern, the northern side is attracted 
and the southern is repelled, and the corresponding deflection of 
the balance renders this plainly visible. en the current is 
reversed, the deflection is in the opposite direction. By breaking 
and closing the circuit at proper intervals, to augment the oscilla- 
tions, Professor Broun oa made the large frame oscillate 
through an are of 5deg. When the sides of the rectangle 
— placed N.E. and 8.W. the current produced no sensible 

ect. 


Tue wild and majestic beauties of the scenery in Colorado 
are yearly attracting greater notice, and some of the reports 
on the United States ye ew and geological surveys have 
recently placed vast stores of information at the dis of every 
one desiring it. In one of these reports the following are given 
as the points in Colorado exceeding 13,000ft. in height. The 
height and number of these will give some idea of the beauty of 
the country. Altar Peak, 13,254; Antoro Peak, 13,497; Argen- 
tine Pass, 13,286 ; Canby Peak, 13,356; Del Norte Peak, 13,084 ; 
Dunn’s Peak, 13,502 ; Engineer Peak, 13,076 ; Evans Mountain, 
14,321; Glacier Peak, 14,243; Gray’s Peak (North), 14,380, 
(South), 14,411; Half-Moon Creek Peak (South of), 13,552; 
Handie’s Peak, 14,149; Divide between Henson and Cebolla 
Creeks, 13,003 ; Hunchback Peak (Oso), 13,755; Hunt’s Peak, 
14,055; Mount Harvard, 14,152; Hurricane Peak, 13,565: La 
Plata Peak, 13,316; Mount Lincoln, 14,375; Macomb’s Peak, 
13,154; McClellan’s Peak, 13,842; Mears Peak, 13,008; Meigs 
Peak, 13,393; Mesquite Pass, 13,308; Pass Peak, 13,092; Red 
Cloud Peak, 14,093; Red Mountain, 13,333; Rosalie Peak, 
14,236; Simpson’s 14,056; Spanish Peak (West), 13,718; 
Stewart's Peak, 14,032 ; Trinchera Peak, 13,681; Uncompahgre 
Peak, 14,408 ; Yellow Peak, 13,618. Though so many are given, 
Long's Peak, Pike’s Peak, Mount Yale, and some others of the 
highest summits in Colorado, are omitted. The height of Mount 

itney, or Fisherman's Peak, in the CaliforniaSierra, is14,448 ft. 
above sea level. 

Proressor Henry Morton, who was appointed to the vacancy 
in the Lighthouse Board, caused by the death of Professor Henry, 
recently returned from the coast of Maine, where a number of 
experiments were made with fog signals. Professor Morton 
is reported to have said that the observations proved that 
a powerful steam fog whistle of the most improved pattern 
could be heard distinctly ten miles in one direction, and 
yet be entirely inaudible at the distance of only a quarter 
of a mile in another direction. Professor Henry adopted 
a theory some years ago in reference to certain anomalous 
sound phenomena, that the wind, when blowing with ater 
velocity above the surface of the sea than at the surface, in 
as a source of sound, deflected the sound waves so as to 
throw them upwards and thus make them pass over the heads of 
observers stationed upon the sea level. Professor Tyndall main- 
tained that the sounds were absorbed by what he termed 
* acoustic clouds,” or spaces of air of greater or less density than 
the surrounding portions of the atmosphere, which floated between 
the source of sound and the observers upon the sea level. Several 
experiments were made by Professor Morton’s expedition which 
went, it is said, to prove the truth of Professor Henry’s hypothesis, 

Tue Industrie Progressive is responsible for the following 
statement :—Metals may be sagiy coloured by covering their 
surfaces with a thin layer of sulphuric acid. According to the 
thickness of the ms pe and the duration of its action, there may 


be obtained tints of gold, copper, carmine, chestnut brown, clear 
aniline blue, and dish white. ese tints are all brilliant, 
and if care m to scour the metallic objects before 


treating them with the acid, the colouring will suffer nothing 
from the polishing. On making a solution of 640 grains of le: 
acetate in 3450 grains of water, and warming the mixture to 
88deg. or M9deg., it decomposes and gives a precipitate of 
sulphuret of lead in black flakes. If a metallic object. be 
immersed in the bath, the precipitate is deposited upon it, and 
the colour uced will depend on the thickness of the deposit. 
Care must be taken to warm the objects to be treated gradually, 
so that the coloration may be uniform. Iron treated in this 
way has the aspect of bluish steel ; zinc, on the contrary, becomes 
brown. On using an equal quantity of sulphuric acid, instead of 
the lead acetate, and warming a little more than in the first case, 
common bronze may be coloured of a magnificent red or green, 
which is very durable. Very beautiful imitations of marble may 
be obtained by covering the bronze objects, warmed up to 
100 deg., with a solution of lead thickened with gum tragacanth, 
and afterward submitting them to the action of the precipitate 
spoken of above. 


Up to within afew feet of the entrance door,: 





MISCELLANEA. 

Warertoo Brince is to be opened free to the public during 
the week ending the 12th proximo. 

As a result of the poll of the citizens of Manchester, taken in 
order to find the general opinion respecting the 'hirlmere water 
scheme, it has been found that nearly 92 per cent. of the votes 
are in its favour. 

Pants has a true supporter of scientific work in M. Bischofsheim, 
He substantially helped to build the Puy-de-Déme, has given £2000 
towards the new Ventoux Observatory, and offers £1000 towards 
Leverrior’s great refractor. 

Tr is said that an agricultural and industrial exhibition is about 
to be held at Tashkent, in Central Asia. At Samarcano great 
preparations are being made for it, and the Government have 
promised gold and silver medals to the exhibitors. 

Unper the American patents, some 14,000 telephones have, it 
is stated, during the past year been set up in the United States, 
and are being ren at an average rental of £10 per annum; 
and fresh orders are being received at the rate of 1000 sets per 
month. 

THE Leeds Forge Company Limited, New Wortley, Leeds, 
have received an official intimation of the award to them of two 
zold medals, one for the excellency of their manufacture of best 
Tustehire iron in class 43, and the other in class 54, in Fox’s 
patent corrugated boiler furnace flues, 

THE Manchester free libraries have by the decision of the city 
council been opened on Sunday afternoons. ‘This is an inestim- 
able advantage, which must ere long be granted to the inhabitants 
of many other large towns and cities, who have now allowed 
Manchester to rg in this matter, though it must not be for- 
gotten that Maidstone had first opened its museum. 

Mucu regret was expressed in Liverpool on Monday at the 
announcement of the death of Mr. Charles Clarke, greatly 
esteemed in the public and literary circles of Liverpool, and a 

prominent member of the Liverpool Dock Board and Chamber of 
Yommerce. Slightly indisposed, he left Liverpool about ten 
weeks since for Switzerland. where he became seriously ill with 
gastric fever. He was, however, brought home, but the fever 
terminated in his death in his forty-sixth year. 

Tue Boston and Providence R.R. have mene | set granite 
posts along both sides of their road, indicating the distance to its 
terminus. The posts are placed two kilometres apart. The dis- 
tances are marked in kilometres, followed by other figures giving 
the equivalent miles and decimals, those indicating kilometres 
being the most conspicuous. ‘The stones are of a very permanent 
character, and will, thinks an American contemporary, remain 
long after the kilometre has become the customary unit for 
measuring distance. 

Tue Holly heating system, which has been for several months 
in practical use in Lockport, N.Y., seems to increase in public 
estimation as experience tests its value. It will be remembered 
that the method of its operation is by distribution of steam from 
central boilers, through street mains and side supply pipes.” As 
it is claimed one-half the cost of fuel can be saved in this way, 
the subject is of general importance. In New York city the 
authorities have taken it up in earnest. We learn from -the 
Tribune that applications are being made to the city authorities 
for permission to apply the system in New York. 

Ty the fourth report of the Underground Water Committee of 
the British Association, read at Dublin, Mr. De Rance comnients 
on the scientific and practical importance of the continuance of 
the experimental well boring just carried to a depth of 1000ft., 
through the pebble beds of the new red sandstone, for the Liver- 

1 Corporation, by Messrs. Mather and Platt. The boring is 
bin. diameter. and if continued, would not only prove the water- 
bearing capabilities of the new red sandstone, but its thickness, 
the character of the underlying rock, the nature of the coal- 
measures beneath, and the afore i existence of productive coal- 
seams, and other questions of not merely local, but natienal 
importance. 

Ar the annual convention of the American Association for the 
Advancement of Science, held last month in St. Louis, a paper 
was read in Section 26 which proposed to facilitate and extend 
the range of meteorological observations by making them in a 
very high tower, in which different air strata could be reached. 
Meteorology promises to develope into a very costly field of 
research and an expensive department in more countries than 
one. It will soon cost more than our national Observatories ; 
but a comparison of the relative values of the two departments 
would perhaps be invidious. How is it that there is no agitation 
for a special meteorological observatory for South Kensington ? 
Some of the remarkable peculiarities of the sun’s disc would have 
to be given up; but others can be mace. 

THE construction of the proposed jetties in Charleston harbour, 
which the American Government is about to commence, will, it 
is confidently believed, make it one of the best on the coast. The 
plan is like that employed with such gratifying results at the 
mouth of the Mississippi. ‘The bar at the entrance is about ten 
miles long, and the jetties are to be so constructed as to enclose 
all the water now spreading over an area of ten miles in width 
into a channel half a mile wide, excepting what may pass over 
the submerged portion of the jetties. The outflow between the 
jetty-heads, it is expected, will then have eight times the force it 

as at present; consequently scouring out a channel estimated at 
from 21ft. to 24ft. at mean low water. The present depth on the 
bar is only 10ft. to 12ft.; so that, if successful, the value of the 
improvements can readily be seen. The largest vessel afloat will 
be able to cross the Charleston bar, running into a landlocked 
port spacious enough and deep enough to accommodate any vessel 
of the navies of the world. 

Tue steamer Lord of the Isles, owned by Messrs. Shaw and 
Son, London, has recently made a successful trial trip from Hull 
# London, after receiving new engines and boilers, and other 
important alterations. She was built in 1870 for the China trade. 
Her dimensions are : Length, 320°4; breadth, 37°8 ; depth, 29°3 ; 
net tonnage, 1846. Her builders were Messrs. Napier, Glasgow, 
who were also the manufacturers of the engines, the latter being 
of 240-horse power. The new engines are designed by Mr. Adam 
Miller, Lime-street, London, and the work has been carried out 
by Messrs. Charles D. Holmes and Co., Hull. The new engines 
are of 350; indicated 1750. The engines occupy precisely the 
eee ere as those originally put in; they are compound, 
inve cylinders, surface condensing ; diameter of the cylinders, 
44in. and 76in., with a stroke of 4ft. and pressure of steam of 
75lb.; vacuum, 264in. Each engine is self-contained, with air 
pumps, circulating pumps, and feed and bilge pumps, so that if 
either broke down the other would be capable ot doing the work. 
The cylinders are steam jacketed throughout, and this jacketing 
is connected with the top and bottom of the boiler, so that they 
are in tinuous tion with the boilers. They are also 
covered with Keenan’s papier mdché. Cast metal groove plates | 
enclose the top, and sheet iron the sides and bottom of the 
cylinders. The propeller, which is fitted with movable blades, 
has a pitch of 21ft., the diameter being 16ft. 10in. There are two 
large double-ended boilers, with water space in the centre and 
furnishing 5400 square feet of heating surface. They are made 
to stand « working pressure of 75 1b. On the top of the boilers is 
a large superheater, 10ft. in diameter and 14ft. in height. Four 
large flues pass through this superheater, carrying the smoke 
from each boiler. During the trial the wind was ahead, the 
amount of ballast was not i. , and the propeller was frequently 
out of water ; but, in spite of these adverse conditions, the speed 
was 11 to 13 knots, or about four knots more than previous to 
the alterations. The greatest number of revolutions on the trial 
was 64, and the consumption of coal per indicated horse-power 
very small, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


* It has come to our notice that "that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caveed 
much unnecessary trouble and anno, ose both to thnaenaioed and $0 
the Patent-ofice officials by giving the number of the ¢ Page of THE | 
ENGINEER at which the Specification Py godt to, 
gars 2 giving the number o, ton. The 
has been made by looking at Tue jp Index and 
giving Weg the numbers there ane which only refer to pages, in place 
— to those pages and finding the numbers of the Specifi- 
cation 
Grants and Dates of Provisional Protection for Six Months, 
2711, Direct-actine Steam Pumps, ei William West, Liverpool, and 
‘ohn Sturgeon and Thomas Sti im. Heide pee July, 1878. 
2860. Textite Fasrics, William yt age | 
London.—A communication ag ert Lak st Gillet, Joseph Gillet, 
Gillet, jun., Lyons.—18th July, 1878. 





2977, Macuine for DisBLINe Seeps, John Thomas, Eastfield House, Cow- 
bri —20th July, 1878. 
3014, Rovontne Horses, John 


Roydon, Essex,—30th July, 1878. 
8041, Pastry BaKino Macuine, bert Henry Rowden Clark, Conduit- 
street, London.—31st July, 1878. 


3098. Ratsina Sunken Vessets, Salvator Garau, Stockwell Park-road, 
Brixton.—tth August, 1878. 

3122. CuLtivatinc Lanp, Thomas Harris, Stoneleigh, and James William 

lover, W: k.—7th Auguat, 1878. 

3173. Boats, John Gilbert Surman, Ameasham-road, New Cross, Kent.— 
12th August, 1878. 

$196. PorkiLooraruy, Antonio Lombardi, Pall Mall, London. 

$207. Foor-Boarps, Henry Wickens, Palmerston-buildings, Old Broad- 
street, London.—13th August, 1878. 

8223. Svckinc, &c., Fiuips, James Graddon, Barnes. — 15th August, 


1878. 
3256. Casxs, &c., Raphael Hunter 


+}, tatlai 





3404. Preraration of Jute, George Malcolm and David Rattray Malcolm, 
408, Gerrixa Warer from Artesian and other Wetts, Charles Chapman, 


$408. Prorectinc Ovursipe PassENGERS on TRAMCARS and other VEHICLES 
em Rar, &c., Robert Clayton Wade, Elijah Hunter, and John Cowell, 


3410. SPINNING, &c., Edmund Tweedale, Accrington.—A communication 
from Emil Schmidlin, 


aris. 

$412. SMALLWARE Looms, William Ruttenau, Manchester.—A communica- 
tion from Leopold Herman Wolff, B 

$414, Propucine Biasts of AIR, John Emil Bennett, Sheffield, and Aaron 
Lumsden, Newcastle-upon-Tyne. 

bis By soya of Screwsuirs, &c., Walter James Griffiths, Bayswater, 


8419. whe taey aye” Frank William Haddan, Strand, London.—A com- 
mun: from Ernst Nieustiidt, Zeitz, Germany. 
rot Bassinetres and Bepsteaps, Lea Coplovna, ‘South-street, Finsbury, 


3422, ILLUMINATING Arparatus, John William Tasker, Halifax.—A com- 
munication from Jean Ba Edouard Clement, Reims. 

8424. CLEANING Boots and SHors, Alexander Melville Clarke, Chancery- 
lane, London.—A communication from Pierre Paul Audoye, Paris.— 
20th "August, 1878. 

$426. Economistne Furr, ef Salford. 

3428. Snips’ TeLecrapns, Jo! Sacheverell Gisborne, Craig’s-court, 
Charing Cross, London. 


3430. A Reapy Means for Savine Lire at Sea, Frederic Pelham Warren, 
Sout 





3432. Pressure Inpicator, Ellis ong te A aaa 

8434. oes Sprinos, Samuel Dobson Davison, Leith. - A communication 
from Spaulding, Broskiza, | New Yi York, U.S. 

3436. Puuaneunt Buri.pixes, Henry Henson Henson, Watford. 

3438, Lastine CLoc Tors, Ephraim Walker, Lindley, near Huddersfield. 

$440. Corrine Macuine, Gustave Dittmar, Berlin communication 
from ppsohn and hrs Berlin. | 

$442, Permanent Way, William Brook th ton-buildi Lon- 
don.—A commu siitenstins fowen Emanuel Edouard de Soignie, Brussels. 

Baad VALVES for Gas Sasceen, John Cropper and William Johnson, Not- 


won A 








don.—A communication from Poderick ‘epaight Blount. Rue Evmce, 
Paris.—l7th August, 1878. 

$259. Foroinc Bouts, &c., Samuel Gullic, Birkenhead. 

3263. Suurrer for Mik Box, Emile Tétard, Boulevard ‘de Strasbourg, 


Hugo Martiny, Adersbach, 
oe, Benne Baickxs, &c., Edward Thorneycroft, Chesterton, Stafford- 


$265. Seve-actinc Spinning MACHINES, 
Aus 


shire. 

8269. Unnatrine, &c., Hines, George Pitt, Sutton.—A communication 
from Giovanni Canali, San Giovanni Bianco, Italy. 

8271. Stup Fasrenino, Friedrich Hermann Felix Engel, Hamburg.—A 
communication from Otto Rafflenbeul and A. Kahl, Fe 

$272. Sewinc Macuiyes and Cops, John Keats, Wood Sens, ne ES - 
19th Auguat, 1878, 

3275. Movino Gases, Williatn Seddon, Sutherland, Birmingham. 

8279. Licutine and Hearixo, Ancell Ball, Spalding. 

$281. Carr and Sora, Herbert John Haddan, Strand, Westminster.—A 
communication from Charles James Plint, Montreal. 

8285. Supstrrvures for Horn, &c., Astley Paston Price, Lincoln's-inn-fields, 
London.--A communication from Carl Anton Wolff, Munich.— 20¢/ 
Auguat, 1878. 

3289. Stipe Vatves, Francis William Webb, Crewe. 

$291. Looms, Jacoh Wechselmann, Koniggriitzerstrasse, Ber 

8295. Boots and Snoes, William Morgan-Brown, Seuckinepinn: = 
London,—A communication from Jesse Williams Hatch, 


3446. Propucina ety pra! = Guass, Sidney Adolphus Wittman, Great 
Malbo street, Lon 


3448. Lamps, Charles tawerd Hearson, Southwark-street, London.— 
30th August, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3520, Baskets, Isaac Inman Cole, Hillsdale, New Jersey, U.S.—5th Sep- 
tember, 1878. 

3522, INDIZATING TEMPERATURE, Joseph Ducomet, Rue des Petits Hotels, 
Paris.—Sth September, 1878. 

3532. Fire-arms, William Robert Lake, Southam -bu: , London, 
-A communication from James McGuigan, Melbourne, V ria, Aus- 
tralia.—6th September, 1878. 

3587. ScREW Spanner, Jean Baptiste Vernhet, Marseille, France. —6th 
September, 1878. 

3570. Toys, William Robert Lake, Seuthampton-bufkiings, io. —A 
communication from William Sumne’ r Reed, 
setts, U.S. —Oth Se we 1878. 

3577. HoRsEsHOES, John Haddan, Strand, London.—A 
cation from James Williams Chesnut, Pomeroy, ‘Ohio, U.S.—10th Septem- 
ber, 1878. 

3588. Ring Hotpers, William Robert Lake, Southampton-buildings, Lon- 
don. —A communication from George Draper Edmands, Milford, Massa- 











New York, and Albert Van Wagener, Boston, U.S. 
3297. Puntryine Correr, John Wilkes and thorns Johnson, Birming- 


3209. Motive Power Enorxes, John Clayton Ltetcipi Fleet-street, Lon- 
don.—A communication from Edouard de Morsier, Bo! 

8301. SoLar Cameras, William Francis Humphries, Lir ck.—A commu- 
nication from James Thom, Carrollton, U.8.—2lst August, 1878. 

3303. Accessories for SEwinc Mac nines, William Bown speathatienios 

3305. PLaNisuine and Creasine METALS, Henry Sims, Wolverham 

3307, CHARGING or Fittino Borries, William Bull, pace Soc. 


3300. FURNACE Bars, David Davidson, Glasgow. 

8311. Ramway Carriace Lamps, ees Dublin. 

3312. Stoppers and Bort.es, Joseph Rivers, Finsbury-square, London. 

3313, OPENENG and CLEANING Corton, Henry Harris Lake, Southany 
buildings, London.—A communication from Richard Kitson, Lowell, 


915. Eunctatc Lieutixe, Charles William Siemens, Queen Anne's Gate, 


3317. wr + TR Eugen August Obach, Charlton. 

3319. Fisrots Scnstances for ComBrna, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Heilmann-Ducommun and 
Steinleu, Paris.— 22nd August, 1878. 

3321, Srers for Raitway Carriaces, James Thomson, Edinburgh. 

3323, Steam BorLers, Samuel Thacker, Nottingham. 

3325, SHoe-MAKER’s Too.s, Ernest Charles Keay and William Edward 
Partridge, Birmingham. 

33 = Proretiinc, &c., Carriaces, John Richard Nicholl, Streatham, 


Trey. 

3331. Preparine Inon-pLates, George Nurse, Redbrook Tin-plate Works, 
Gloucester. 

3333. ReotsTeERING pepaneren, Benjamin Haigh, Cubitt Town, London. 
—23rd Auguat, 187 

3335, TELESCOPES, event Busby Fox, Liverpool. 

3387. Tramway Cars, Joseph Smith, Siddal, near Halifax. 

3339. Hypraviic APPARATUS, Robert Harvey, sen., Park- “grove Iron- 
works, Renfrew, N.B. 

3341. Ammonia, James Pellatt Rickman, St. Bride's-street, London. 

3343. Locomotive, &c., Borters, John” Clayton Mewburn, Ficet-street, 
London.—A communication from Stefan Verderber, Budapest, Hun- 


gary. 

3345. Wire Sranps, &c., Henry Harris Lake, Southampton-buildings, 
London. —A communication from Edward P. Woods, Daniel Sherwood, 
and Cyrus H. Latham, Lowell, Massachusetts, U.S 

3347, PeN-HOLDERs, Leopold Beral Bertram, Park- ‘road, New Wands- 
worth, London. 

8351. HAULING APPARATUS, James Pease, Hednesford. 

3353. Surtixe and Biowine Apparatus, Frank Wirth, Frankfort-on-the- 
Maine —A communication from Heinrich Hochstrate, Homberg-on-the- 
Rhine.—24'h August, 1878. 

3355. Heatine Atr, Samuel Hallam, Lancaster-avenue, Fennel-street, 
Manchester. 

a hg LADDERS and VENETIAN BLINpDs, &c., Carl Vorwerk, Barmen, 


OS ie tee Hypravtic Motors, William Henry Bailey, Sal- 


3363, BeRcEAUNETTES, Julia Simpson, Hackne) -road, London. 

3365, Fastentne Trres to Rattway and other Wueexs, Alfred Lo: on, 
Queen Victoria-street, London.—A communication from Alfred PP; 
Essen, pramiereys A 

3309. Printers’ Furnirorne, &c, James Francis Richard Wood, New- 
castle-street, Farringdon-street, London.—26th Auguat, 1878. 

3371. Minrne Corves and Wagons, James Taylor, Gilroyd, Barnsley. 

3372. Nursery or CaILprey’s Cxair, Froderivk Jacob Roth, South-street, 

henner London.—A communication from August Krimmel, % eitz, 
ermany 

ae - rere Apparatus, John Isaac Thornycroft, Church Wharf, Chis- 


3375, Meraiic Pens or Nips, &c., Hans Wilhelm Caspersen, Newcastle- 
on-Tyne.—A communication from Niels Henrik Holst, Aiirhuus, Den- 


mark, 
8379. Castine Sree. Incors, William Henry Osborne Tayl 
Monmouthshire. Y y. at ten 
8380. Fixisaine Corron Corps, &c., James Worrall, Manchester, and John 
Kershaw, Wadsworth, Halifax. 
8382. WEIGHING APPARATUS, &c., William Edward , Wellington- 
emg Strand, London.—A communication from Jean Baptiste Bassié, 


= — Cases, Edward Coleman Gooddy, Meltham, near Hud- 
ersfi 
3386. Recovertnc Susstances from SoLvtions, Rossall William Papineau, 
Fa pera road, Battersea Park-road, London. 
3388. Locks, &e., “tor ong pa CARRIAGE Doors, Nathan Thompson, 
on. 
339). PREssEs, frre Shave, Glasgow. 
3392, Coatine Merats, Farnham Maxwell L eerie Club, Savile- 
row, London.—A communication from Frédéric Weil, Paris,—27th 
August, 1878. 
= ne Buocks for CaLenpers, Carl Theodor Berchardt, Berlin,—A 
nication from Heinrich Georg Wilhelm Ebhardt, Eduard Wil- 
pag Heinrich Nolke, and Heinrich Meineke, Hanover. 





3396, REVERBERATORY FURNACES, Geo Frederick Redfern, South- 
street, Finsbury, jon.—A communication from William Man, New- 
castle, Lawrence, Massachusetts, U.S. 


3398, EVAPORATING, James Jowett, Leeds. 
8400. LuBRIcATORS, Frederick Richter, Manchester. 
$402. CLEanina Winpows, &c., William Cawley Ashwell, King William- 





street, London.—28th August, 1878. 


, U.S.—10th September, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

3170. Motive Power Exotyes, John Henry Johnson, Lincoln’s-inn-fields, 
London.—9th September, 1875. 

3176. Fursaces for Preventinc Smoke, Joseph Adam Mills, Glasgow.— 
10th September, 1875. 

$177. Treatine Hair, &c., William Hai pham, Thomas Craven Harpham, 
and William Thomson, Leeds.—10th September, 1875. 

3256, FURNACES or FIRE-PLACES, Isaac Shimwell McDougall, London.— 
17th Sepiember, 1875. 

3197. Iron and STEEL, Jacob Geoghegan Willans, St. Stephen’s-crescent, 
Bayswater, London.—13th September, 1875. 

3260. SeL¥-sEaLine Cover for Gas Retorts, &c., George Thomas Soley, 
Liv 1. —I 7th September, 1875. 

3261. LAwN Mowers, James Edward Ransome and George Ling, Ipswich. 
—lith September, 1875. « 

3204. ToorheD WHEELS, James Cuthvert Scott, Manchester.—13th Septem- 
ber, 1875. 

3246.’ CapsuLiso Borres, Frederick William Schreiber, Bond-court, Lon- 
don.—l6th September, 1875. 

3258. SuppLy of Gas to Buryers, Catherine Judkins, Fleet-street, Lon- 
don.—17th September, 1875. 

3278. NornpHAUSEN O11 or VirrioL, William Stevens Squire, Acacia-road, 
St. John’s Wood, London.—18th September, 1875. 








Patents on which the Stamp Duty of £100 has been Paid. 

2437, Lupricatinc CyLinvers, &c., Henry David Furness, Whickham.— 
lith September, 1871. 

2307. Lawn Mowers, James Theodore Griffin, Upper Thames-street, Lon- 
don.—12th September, 1871. 

2542. Oren Jorntep Tupes, John Huggins, Birmingham.—27¢h September, 


1871. 
i Imrration LeatuHeRr, &c., John Harrington, Ryde.—l4th September, 
1871 


2436. Workinc Brakes, George Westinghouse, jun., Southampton-build- 
ings, London.—15th September, 1871. 
2447. Makino Grooves in the Neck of Bort.es for WasHers, &c., William 
ec, .-—16th September, 1871. 
ae Weravine Narrow Fasrics, John Oates Greenwood, Daniel Mills, 
ason Pearson, Bradford.—23rd September, 1871. 
274, Grixpine Carps for CARDING Encixes, Joseph Standring Dronsfield, 
Oldham.—20th September, 1871, 





Notices of Intention to Proceed with Patents. 
1355. Gas-surNERS, Charles Eardley Billing, Hatton-garden, London.— 
5th April, 1878. 
1758. Drivine, &c., INstruMENTs, William Clark, Oxford-street, London. 
—2nd May, 1878. 
1789. Watcnes, William Borthwick Smith, Warwick-row, Coventry.—3rd 
May, 1878. 
1798. yy Richard Hallewell, Blackburn. 
1800. Recertacies for Liquips, John Holden, Manchester.—4th May, 
1878. 
1820. ConpeNsiInG Mitk, Henry Conradi, Lower James-street, Golden- 
uare, London.— A commun dri: 
Ricolfi Doria Claparede and Doctor Ermen ti. 
1832. O1skin GaRMENTs, David Johnson, Old Ford, London.—7th May, 
1878. 
1840, SYNCHRONISING Cocks, George Lund, Pall Mall, London. 
1844. VALVeEs or Taps, G ce Ke w Ashworth, Halifax 
— Sream Bor.ers, Joseph Sheldon Stubbs, Tiverton-street, Ardwick. 


1853, CLOSING or SToPPERING GLASS Bott.es, Robert John Smith, Man- 
chester. 

1854. Meo sag and ScunsHapes, Alexander MacMillan, London.—s¢th 
May, 1 

1861. ye nal Macutne, Henry oS St. Peter's-square, Manchester.— 
A communication from Heinrich K 

1872. Securtnc Enps of Iron, Terence Doherty, Liverpool. 

1874. SutpHate of Line, Frederick John Cheesebrough, Water-street, 
alia communication from Cornelius Tuers Tomkins.—9th May, 
1878. 

1875. Empryine Packine Cases, &c., Henry Conradi, Lower James-street, 
Golden-square, London.—A communication from Saly 

1888. CaRRIAGE AXLEs, Jabez Lones, and Charles Vernon, and Edward 
Holden, and Ralph Bennett, Smethwick. 

nee CaLL ea) Benjamin Rock Jackson and William Winwood, Bir- 


1895. y and Titers, John William Hartley, Stoke-upon-Trent.— 
10th May, 1878. 

1899. sont Lye, Arthur Charles Henderson, & 
yr ty .—A communication from Cerf Mayer Lévy and Gustave 
Alex 

we Roe rangi Brusues, Joseph Ross and Charles Pearson, Bradford, 

orkshire 

1906. nego aye for FLoorine Purposes, Samuel Barrett, Shipley, Leeds. 
—lit lay, 1878. 

1916. Propusion of Steam TRAM Cars, Astley Paston. Price, Lincoln’s- 
inn-fields, London.—A communication from Alexandre Arson. 

1918. Repropvcine Prans, &e., Frank Wirth, Frank fort-on-the-Maine, 


+} r lwilat 





yg ti communication from Emil Holtzmann. — 13th May, 
1878. 
1928. a Bongs, Thomas Archer, jun., Dunston, Durham.—14th 


us Westwood, West Bromwich. 
Stannard, Leek. 15th May, 1878. 
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1963. Vatves, Charles Wilden , Chester, and Alfred Cliff, Liverpool. 

1969. Brier, Samuel Stretton, Kid .— 16th May, 1878. 

1981. Pressinc Baicks, Julius Frederick Moore Pollock, Leeds. 

1984, — pas by isa Yardley, Stourbridge. 

1989. FLUEs, er cogard, Copenhagen. 

1997. Gas Exoryes, The ——— Maschinenbau Actiengesellschaft 
vormals i Egestorff, Prussia.—A communication from 
Wilhelm Wittig and Wilhehn i Heo teh May, 1878. 

2003. GeneRATION of Execrriciry, Herbert John Haddan, Strand, Lon- 
don.—A communication from Charles Brush.—18th May, 1878. 

ee aad Basins, Charles Wendt, Marienberg, Germany.—2lst May, 


+h 4 huildi 





on oy 1RE, John Imray, § , London.—A communi- 
cation from Wilhelm Bansen.—22nd Moy, 1878. 

2061. DisrRisuTiInG Manure, William Ruddiman and James Johnstone, 
Aberdeen.—23rd May, 1878, 

2093. Isstruments for Finpine the Trux or Macnetic MeRmpian, James 
Morton, Sunderland. 

2004. are Burroys, Thomas Sperring Wathen, Birmingham.—24th 
May, 18 

2133. y tone Venice, Charles Denton Abel, Southampton-build- 
ing®, London.—A communication from Jules Payenville. —29th May, 


1878. 

2243. Packino Steam ENGINE Piston Rops, Allen Dunton Spencer, Balti- 
more, Maryland, U.S.—5th June, 1878. 

2322. WaTeR Pipe, &c., Francis Holt Alverston.—11th June, 1878. 

2447. Maxtine, Frank Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from David Gruber. — 19th June, 1878. 

2460. Winpow Burxp, Charles Haarburger, London Wall, London. 

24(8. REGISTERING APPARATUS, George W: Warren, Newington-green- 
road, London. —20th June, 1878. 

2598. Rock Drrtis, Martin lermott, Scott’s-chambers, Pudding- 
lane, London, and George William Elliott, Altrincham, Cheshire.—28th 
June, 1878. 

= ATTACHING Door Koss, John Post Lampenm London.—A commu- 

from Coates Walton.—1l1th July, 18 

2840. Sutpsate of Ammonia, Peter ran aD gs Manchester, and Thomas 
Illingworth, Leeds.—16th July, 1878. 

2870. Merauiic Sprinc Larus, Charles Samuel Phillip Wood, Birming- 
ham.—18th July, 1878. 

2958. Drvino Waite Leap, John Cowdery Martin, Upper-hill-street 
Richmond, Surrey.—25th July, 1878. 

= wamese Bose &c., John Wallace Douglas McDonald, Bembridge, 

isle of 

3028. Fittinc Decayep Teetu, Thomas Fletcher, Warrington.—30th July, 
1878. 

3082. Watcnes, Herman Francis Jung, Charles-strect, Clerkenwell, Lon- 
don.—3rd August, 1878. 

3128. Stups for Fasrentne Sieeves, &c., James Muirhead, Glasgow.—sth 
August, 1878. 

3194. Wueezs, &c,, John Vernon Hope, Crosby. 

3205. Exporsixe Stamps, George Kissam Cooke, Fleet-street, London. 

3206. HorsrsHoes, John Hirsiger, Castle-street, Leicester-square, London. 
—13th August, 1878. 

3224. RecuLatine the Action of Carriage Sprincs, Charles James Adolph 
Dick, Leyland-road, Lee, Kent. 

3231. Rorary ENGINEs, James Eglington Anderson Sore, Essex-street 
Works, Victoria Embankment, London.—l5th August, 1 

3257. SutpHate of AMMONIA, Frank Clarke Hills, Chemical W orks, Dept- 

ford, Kent.—l7th August, 1878. 

3262. Lire Buoys, Henry Barron Rodway, Torquay.—19¢k August, 1878. 

3274. Puriryinc and Burnine Gases, William Seddon Sutherland, Bir- 

3275. Movine and Compressive Gass, &c., William Seddon Sutherland, 

Birmingham. ‘ 

= on of Atumina, Alexander Angus Croll, Coleman-street, 

mdon. 

3285. Supstitutes for Horn, &c., Astley Paston Price, Lincoin’s-inn- 
fields, London. — A communication from Carl Anton Wolff.—20th 
Aviguat, 1878. 

3294. Cuairs for CHILDREN, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Levi Haywood and Daniel 
Laurens Thompson. 

3295. Boots and Suokrs, William Mor; ne -Brown, Southampton-buildings, 
London.—A communication from Jesse Williams Hatch and Albert Van 
Wagener.—21st August, 1878. 

3313. CLeanine Corton, Henry Harris Lake, Southampton-buildi 
London.— A communication from ee Kitson. 

3315. Execrric Licutinc, Charles William Siemens, Queen Anne’s-gate, 
Westminster, London.—22ad August, 1878. 

3323. Steam and other Boiters, Samuel Thacker, Nottingham.—23rd 
Auguat, 1878. 

3446. Errects on Grass, Sidney Adolphus Wittman, Great Malborough- 
street, London. — 30th August, 1878. 

3577. Horsesnoes, Herbert John Haddan, Strand, London.—A communi- 
cation from James William Chesnut. 

3588. Rinc Hoxper for Sprynino Frames, William Robert Lake, South- 
ampton- uae bet London. —— communication from George ‘Draper 

—l0th ber, 1878. 
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All having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
= the office of the Commissioners of Patents within twenty-one days after 

ate. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by — expressly for THE ENGINEER at the office of 
‘er Majesty's Commissioners of Patents. 


4940. Locomotive Enatnes, J. 7. Dunn.—Dated 31st December, 1877.—(A 
8d. 


communication. 

e two boxes of each axle are diy connected together. An outer 
chimney and cowl are placed around one or more interior chimneys, so as 
to enable the outer one to be made much in diameter than a 

e 


narily, and thereby secure a good draft without using a blower. 
th valve of a of the ordinary conical valve, 


with a pilot aed on its rh both worked by a cam from the underside 
with a connecting rod with rounded end working in a hemispherical seat- 
ing formed in one of the valves, so as to allow of the valves being worked 
without jambing. A buffer and draw spring, in connection with a cylin 
drical slide, move to and fro within a peers ds being drawn by a slide rod 
connected by a universal joint to a rigi —. bar fastened to the 
framework of the carnage. This joint admits of a pushing and pulling 
movement, and allows great freedom of motion in curves, especially 
adaptable for tramway traffic. 
6. Rurrte Burtrons, F. Denckmann.— Dated 1st January, 1878.—(Not pro- 
ceeded with.) 4d. 

The button is attached to a pin and ends in a blade, which enters a 
recess in a second plate formed on the end of astem surrounding the pin, 
and containing a spiral spring so as to keep the plates in position. By 
revolving the stem one plate enters the recess in the other, and the 
button can then be through the holes, and the stem tarned in the 
opposite direction, so as to open the blades and prevent the button pass- 
ing from the button holes. 

5'7. APPARATUS FOR VENTILATING Mines, &c., 7. Hesketh.—Dated 4th 
January, 1878.—( Void.) 2d. 

A series of bellows are fixed in a frame, and worked by excentrics on a 
shaft, to which motion is imparted by spur gearing. 

7. Borers orn Water Heaters, I¥. E. Lea.—Dated 8th January, 1878. 


Two pipes joined together at equidistant points in their lengths, and at 
one of their ends by a pipe at right angles, are placed at the back of the 
grate, and to them are attached the entrance and exit pipes, 
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189. Comervep Crates AND SLEEPERS FOR RaiL AND TRaMways, J. Green- 
d,— Dated lith co 1878. 4d. 

The chairs are cast with the sleeper, one at each end thereof, and the 

See ee , So as to pi t 





—_ 


157. Expansion Vatve Gear ror Hick Pressure Sream Enoryss, F. J. 
Hoster.— Dated 12th January, 1878. 6d. 

The main valve has the usual invariable motion im: mperned to it by an 
excentric on the crank shaft. The expansion slide valves are worked as 
regards their continuous cutting off movements, from excentrics on the 
crank shaft, by means of a rod connected to a guide rod carried by bear- 
ings on the bed plate and steam chest, and which is bent to rise above 
the steam chest and curries a collar or fork embracing a journal on aright 
and left-hand quick threaded screwed bar. Nuts on these bars are con- 
nected to guide rods carried by bearings on the steam chest and bent 
down to the ion valve » Brg to which Ags! are connected. 
bridge supporting the governor has a bearing to carry a bell-crank lever, 
one arm of which in a collar rotating, con and falling with 
the ——-. whilst the other arm is connected to a attached at the 
other end to one arm of a lever, the axis of which 1s carried by bearings 
on the steam chest, and the other arm of which lever is connected to an 
arm fastened on the screw. The supply of steam and degree of expan- 
sion is thus regulated by the governors. 

Sh Saeee TABLES AND MaRKeERS, W. Glover.—Dated 16th January, 

A stauting gutter is placed under the table, and has branches to each 
pocket, which are open at the bottom to allow the balls to into the 
gutter terminating in a bowl or net placed under the balk end of the 
table. The marker is suspended above the board, and has numbers on 

ach side. The pointers are connected by endless ‘bands around 
pnileys at each end of the board, so that when one pointer is moved to a 
Fr ain figure the pointer en the other side is moved to the corresponding 
gure 
451. Evecrric Tececrapa Conpuctors, &c., C. W. Siemens.—Dated 19th 
January, 1878. bed. 
The conducting wire, covered with insulating material, is drawn 
through the hollow mandril of a chuck, on which is mounted a bobbin 
with metallic tape. The chuck with its bobbin is made to 
revolve while the wire is drawn forward, and the metallic tape is wound 
in helical form on the wire, and by suitably adjusting the speed of rota- 
tion to that of advance the successive convolutions of the tape are made 
to ap each other to the extent required. The wire thus sheathed 
with metal is drawn through a smooth die or between ved pressing 
. whereby the convolutions of the tape are closed firmly down and 
bedded in the insulating material. 
=< Covpiine axp Uncovpiinc Ratuway VEHICLES, - i Ly and B. 
g.— Dated 2ist January, 1878.—( Not proceeded with Od. 

mt hook for coupling an imeoupling is raised by means of a handle 
on either side of wagon fi te a transverse shaft carrying a 
trapezoidal lever which bears on the under side of the link. When the 
two to be joined are brought together the link is lowered, and 


fixed on a cast iron block, secured to the end of the chamber, 
rollers at an 


doctors are 
and the sides of doctor ~ Ligayd on the periphery of the drawing 


le of 45 deg., lea’ a space of abo in. between their inner edges, 
for the of thet fabric. A slit, Mitts edth and dittle longer 
than the width of <> os is made in the block, through which it 


passes into the 
355. Sainte Bi nT ‘wanoume or Smooramo TextILe Fasrics 
¢. W. von Nawrocki.—Dated 28th January, 1878.—(A communication ) 


A — table te carviod, a strong barerag has fixed along its 
Nn aa two tooth gh AS, in gear with toothed pinions on the 

axis Ppa a pressing roller ee iain e's on the table, so that by 
turning the roller alternately in opposite directions the pinions cause it 
to travel in reverse directions over the table. The axis of the roller is 


of the frame to admit the Ay ps the tubes fro, Rs gs it passes 
bottom tube is connected, 


thi h the 
Each Pune iy covered on oth vide 
terial, one cloth lying 


it 
by a filter sloth of suitable ma- 
ther without any intermediate back of 
wood or metal as in ord! Prat The fluid passes thivuvh the cloth 
and finds its way between the backs of the cloths into the pipes. 
378. Composition FoR Prorecrine Sarps’ Borroms, Po -) G. BF. Heyl, 
—Dated 29th January, 1878. owe led with. 
The composition co: of cai 
the same incorporated either with the o! pounds 
used for the preservation of ships’ bottoms, or with tar or pitch or mix- 
tures of the same dissolved in alcohol, together with or other 
wl oils, boiled linseed oil, shellac, bichloride of mereury, arsenious 
ids, and pigments, such as oxide of iron. 





mounted in uprights passing down on each side of the tuble and 
at the lower ends to levers, the long ends of which are weighted to any 
desired extent, while the short ends are connected to a om = 
articulated rods connected to the framing of the table and forming th 
fulcrum of the levers, whose weighted ends press the roller down aed 
the table. The fabric is spread upon the table and the roller rotated 2: gdh 
crank handle and pinion gearing With one of the pinions of the roller. 
356. Manuracrure or Sopa anp Porass, &c., G. W. von Nawrecki. _ 
Dated 28th January, 1878.—(A communication.) 4d, 
This consists in obtaining soda and potass and also sulphurous acid, 
from, sulphates of these alkalies by heating to redness a mixture of the 
te with issolving the product in water, and precipi- 
caine the alumina by carbonic acid. 


357. Braxes on Ramways, BE. Tyer.—Dated 28th January, 1878.—{ Not 
proceeded with.) 2d. 
play of the peieey, carriage is utilised in 





The lateral oscillation or 
accumulating power for working the bra 
358. Provectrices, 7. Grigin.—Dated es ‘she 1878. 6d. 

The projectile has a cylindrical body or head ve with a flat or 
concave front, and a tail of vanes r from the axis to 
the circumference of the cylinder. In order to obtain a greater effect 
from the oot ive material rt , a collar extends round the pro- 
— — and py of lead. is fired from a gun having a cham- 

breech. The forward end of the projectile enters the barrel, the 
breech end of the — being enlu to clear the collar. When the 
—— takes the collar is forced against the shoulder at the 
entrance of the barrel, and is detained until the pressure of the gas 
shears off tho on collar, or forces it into grooves formed in the barrel. 
359. Carpinc Macutnes, C. Pieper.—Dated 28th January, 1878.—(A com- 
munication.) 6d. 
Several small 





cylinders operating woes: | of each other, 
have each a single er and a doffer to convey the fibres to the — 


ror Crusnine Gratin, F. C. Mahon.—Dated 20th Janu- 
— 1878.—(A communication.) 6d, 

The grain is fed by a ho and feed wheel between o renelving taller 
having its outer Bin woes ndented, grooved, or corrugated, an 5 ese 
having a diagonally-grooved face, and arranged tangentia'ly vote wheel 
The friction is reduced toa beg ee by reason of the perpendicular posi- 
tion and the rusp-like surface of 
880. PLatine Merats, 4. Van Winkte.— Dated 2th January, 1878.—(Not 

proceeded with.) 2d. 

A layer of nickel is placed between the brass, co , or other base 
metal, and the gold, silver, or other superior metal w! is to form the 
coating of the article to be plated. 

381. Apparatus ror Takine Sounpinos, J. L. Clark and B, J. Hill. —Dated 
30th January, 1878.—(Not proceeded with.) 2d. 

The instrument consists of a metal plate formed like a kite and 
vided with two lines, one of which is the toring line, and is carri 
the forward part of the vessel ; the other line is the sounding line ane 
with fathom or other marks, which is suspended over the side of the 
vessel further aft, and is attached to the tail of the kite. 

382. Apparatus FOR <M or Enricuine Gas, J. R. Wigham.— 
Dated 30th January, 1878. 

One or more chambers are flied with loosely F reg coils of nearly 
vertical s wire, and into the top of the cylinder is ae, a 
stream of volatile liquid hydrocarbon, which liquid in flowin, os 
the coils is brought into immediate contact with currents 
caused to flow through the cylinder by being forced in py &@ pump or — 
By this means the gaseous fluid becomes effectually a with 
the hydrocarbon vapour, and produces an illuminating gas of great 
brilliancy. 

383. Apparatus For Sew1no, W. Brookes.—Dated 30th January, 1878.— 
(A communication.)—(Void.) 2d. 
The position of the needle in relation to the shuttle is adjusted by the 
tion of a 





cylinder. The on aa revolve in adjustable bearings to regulat 
distance from their y linders. The number of fy eprces of cen 
—— of the series is higher than the number of the ing one. 
Two machines s ly constructed are employed, and the second one is 
combined with an apparatus for dividing the fleece into bands, and with 





carriages 
tikes Live the hook on the other carriage, so that it is d 
sury to pass between the buffers. 
271. Weooctxc Apparatvs APPLICABLE FOR BREAKING Down Coats, &c., 
J. Harrison.— Dated 21st January, 1878. 
A lel tube divided into two equal parts in the direction of its 
1 has its internal diameter , but at its front end for 
one-fifth its length. The front is placed in hole in the coal, and 
a peculiarly shaped wedge is forced into the tube, which it expands, and 
so exerts a great pressure on the coal. 
273. em anp Suapine Botts, &c., J. Burch.—Dated 21st January, 


The bolts are made from round bolt iron or steel with hexagonal or 
other shaped head, the shank being then reduced to a quadrilateral or 
other ee form, commencing a short distance from the head and 
ending at point, and is either made parallel or tapering. Su 
reduced portion is then twisted so as to assume a spiral form. 

281. Crop TvrNmsc Macarxe, W. A. Wooler.—Dated 22nd January, 1878. 


a front edge of a wooden frame rests upon the ground, and the other 
end terminates in a handle, by which it is o ype ae the front edge 
passes under*the cut crop, the latter comes tact — metal plates 
Tttached near the front edge and extending posi- 
tion from the frame, and by passing up the incline unt t it arrives at the 
top the crop is turned o 
292. Morrve Power, ~y ~~ —Dated 23rd January, 1878.—(Provi- 
sional eee not allowed.) 2d. 











eration of the ds on the property of attraction and 

sion of the tive and itive poles of permanent magnets, the 

ind dent force ¢ counteracting the gravitation exercised by weights 

em to keep the magnets revolving, at the same time overcoming 
the friction of the machine. 


293. Apparatus ror THE RFrMovai or Sativa, THE Deir From U™- 
BRELLAS, &c., From Rartway CarniaGes, Rooms, &c., J. Adans.— 
Dated 23rd January, 1878. (Provisional protection 2ot allowed. » 4d. 

A pan is fitted into the floor, and is covered by a perforated top, hol- 
lowed out to facilitate the flow of the liquid to the pan. A hole is formed 
in the bottom of the pan, and is a | by a shield attached to a spindle, 
by means of which the hole may be more or less opened for ventilating 
purposes. 

300. Mitts ror Rottixe Inox, B. Hunt.—Dated 23rd January, 1878. 
(A communication.) 6d. 

Hoop or band iron is rolled direct from a billet or pile in one pass, 
which is introduced at one end of the machine, and passes through a 
series of vertical grooved ed aging rolls, and horizontal tongued and grooved 
flattening rolls, the size of grooves in the rolls ually diminishing 
so that the draft is uniform and continuous. The billet is reduced alter- 
nately on its fiat sides and edges, and is finally discharged in a thin strip. 
The grooves of the vertical rolls are in line with each other, but those of 
the upper horizontal rolls are in line with collars on the lower horizontal 


rolls, and the horizontal rolls are provided with collars and oves of 
varying widths, so that by sliding the housings of the rolls on the 
fc sinfation plates, the mill is adapted to the rolling of strips of different 


sizes. 
310. EmpromwerINc ATTACHMENTS FoR SEwinc MAcHINEs, G. Downing.— 

oes 23rd January, 1878. (A communication.) 6 

recij ing rotary motion is imparted to a -shay looper 
carrier surrounded by a stationary hub or presser cine by ~ ag and 
pe path ol A fiat steel bar is is twisted so as to form a long 
screw, the upper end of which works in bearings attached to the 
eo end arm of the machine, while the lower end runs in in 
the presser foot, and carries gear to impart the uisite motion to the 
1 r carrier. A forked arm is attached to the needle bar at it angles 
to its axis, and the screw takes between the arms and by the rise and fall 
of the needle bar is caused to revolve alternately in opposite directions. 
338. Sprsxinc axp Doveiine Corron, &c., A. Frerichs.—Dated 26th 
January, 1878. 4d. 

This relates to improvements in parts of throstle and doublers. The 
bolster that supports the spindle is fixed in the rail in the usual way, 
and the top of it is canied above the rail and up inside the bobbin, but 
not to the top, so that the bobbin at top touches the spindle. On the 
outside of the bolster is a loose tube on which the bottom end of the 
bobbin is placed. 


348. Game Boarp, P. Lawrence.—Dated 26th January, 1878. 6d. 

The backgammon board is arranged with twelve points in the usual 
way, but is provided with holes to receive pegs used instead of the ordi- 
nary “men.” The dice box and dice are also abolished, and a dial fitted 
with two pointers and bearing the necessary numbers is used instead. 
The box is also provided with other dials and pointers for indicating the 
number — won, or the number of points of other games, such as 
cribbage, bézique, and ‘other similar games. 

349. Svrrortisa VerTicaL aND OTHER Suarts, J. Fairclough.—Dated 
28th January, 1878.—{Not proceeded with.) 2d. 

A bush is fitted near the lower end of the shaft, and is formed with a 
—" aes Se flange a short distance from the shaft which it 

Below this bush is another arranged loose on the shaft, and 

having an anntla recess at the top in which the flange of the first bush 

In the bottom of the lower bush are two or more recesses which 

este on the end of a lever, pivotted on a bracket fixed near 

£0 as to i the fulcrum in its proper —, and which 
the weight of the shaft 

= phim ACTING amo A. L. Tyerman.—Dated "98th January, 

1d. 

The e engager consists of a bar with a slot in which work two bell-crank 
tumblers formed with rounded backs, so that when aw — a 4 
with the bar, they form a V j aw of mouth, upon which 
tumblers open out, bringing their other de together, which ae 
embraced by a Spetng weed ebsainn gan the ber, and the tumbler 
held open. The ring may be worked by a a lovens The part to be engaged 
consists of two projecting links in which works a T (spring-supported) 
buffer, the front of which is made with two inclined planes. The double 
poy far enough ne ee ee 

: on being brought together are ooupied 
cantons b. B ly + anna into they double loop. By wii sl ns 
the sliding ring the tumbl 
354. Apparatus “ sere 5 Taxes 1 Faprics, F. Bennett.—Dated 28th 


ay 1878 4 
The fabric is between two drawing rollers, placed one above the 
other, outside steam chamber. In ordi x twe Cimany pean eae 
printing machine 


ee 7 





steam at the points of entrance and exit, two ordinary 





d for converting the latter into slub. This apparatus consists 
of two rollers, over each of which runs a series of endless bands, so 
arranged that one strap of the lower roller and the corresponding strap 
of the w roller run in contact with each other to the lower condenser, 
whilst contiguous pairs of straps pass in the same manner to the 
upper condenser. Any two of these straps constituting a pair detach 
from the fleece a part of their own width, and aeidins the same between 
them, convey it to the corr 

360. DecoraTING SURFACES Coarep with TIN AND OTHER Mera.s, L. Q. 

Brin.—Dated Bth January, 1878. 6 





During the of the metal in fusion on the plates a current of 
Se eee a euatitean th the 
design to be uced, and to im to be decorated so 


that where it strikes t! metal be instantly cooled and 
desired pattern. The plates are then cleaned in an acid bath, consisting 
of sixty parts water, ten parts nitric acid, ten parts sulphuric acid, ten 
parts pane oll acid, and = 5 ae oxalic acid, which bath also un- 
covers the angles of crystallisa 
361. Forminc Patrerys on we coum, Wovey, or Fevrep Fasrics, 
= and J. Holroyd.—Dated 28th January, 1878.—(Not proceeded with.) 
me fabric, on the surface of which the nap has been previously raised, 
is drawn over a straight edge or bed-plate, above which is fixed a 
revolving brush, which by means of a system of tappets or cams is inter- 
mittently brought in contact with the fabric, thus producing a design 
which may be varied by the use of differently shaped cams or tappets. 
362. pp ma Steam Borers, B. J. B. Milts.—Dated 28th January, 1878. 
A communication.) 6d. 

The feed water enters by a check valve into the heater, and flows thence 
into the lower zig-zag row of tubes, until all the water tubes of the water 
reservoir and the lowest row of the steam tubes are filled. The steam 
generator is composed of these tubes joined together by elbows, so as to 
torm two or more vertical series of tubes, which are connected at the 
bottom with the water drum or chamber and at the top with the steam 
drum or chamber. The fire envelopes the lowest row of the tubes of the 
generator, which are filled with water, but passes directly therefrom 
through the flue at the top of the water reservoir, and enveloping its 
tubes it flows from there down into the flue and into the chim: ney. 

8363. Water aan A. M. Clark.—Dated 28th January, 1878.—(A com- 
munication. 
filters are cleansed by providing the filter with a valve and 
a series of pipes, by means cf which hot water may at any time be made 
to enter the discharge end of the filter and pass through to the supply 
end, where it is discharged into a waste pipe. 
365. Coatixe | ‘ poorer —Dated 28th fesewry, 1878. ny 

The plates pass into the a ux, and are then con- 

— h the molten metal aT and delivered on the exit side between 
rol which revolve in aged supported on the surface of the 
ny The pot is divided into eng a passage for the plates to 
so that the metal may aetinned in one part at the high 
temperature requisite for pom A and in another at the much lower 
temperature to which it is desirable that the plate should be reduced 
before it arrives at the finishing rollers; the Ms wds-ooe, in the cooler 
part of the top is regulated by forming flues through which either hot 
or cold air is passed. 
366. Manrrne Steam Enotnes, J, R. Thompson and J. Parker.—Dated 29th 
6d. 


me 1878. 
nes are governed by the jee or oscillation of the 
Lae lin of thcir valve motions, t the combined action of 
their starting steam cylinder and governor, w is made to contro) the 
action of the steam valve, and thus prevent “‘ racing,” instead of making 
the governor only control the throttle or inlet valve of the main engines. 
367. Merauic Pens, F. W. Holdt.—Dated 29th January, 1878. 4d. 
Greater elasticity is given to one nib than to the other, either by 
making a slit only in one nib, or by making a slit in both nibs, but of 
different form and effect. 
368. IxpicatTINc THE Times or CoLLecTion at Postat Boxes, &c., 7. 
Ollis.— Dated 29th January, 1878.—{ Not proceeded with.) 2d. 
A roller bears the different and the ing or closing 
of the door revolves the roller be pea to exhibit the next time of 
collection through a hole in the bo: 
369. UmBRELLAS AND Siiekines’ H. J. Felton.—Dated 29th January, 
1878.—(Not proceeded with) h 
In order to remove the stick from the umbrella, at the bottom of the 
notch is applied a piece of tubing containing a spring stud, which, when 
depressed, allows the stick to be withdrawn. 
371. Movase Scarrotpina, J. Ledger.—Dated 29th January, 1878.--+A 
communication. )—( Not proceeded with.) 2d. 





A straight u sheema y at the top, from which a rope passes 
down to a bush surrounding gs od eae and to which a cage or platform 
is suspended, g or loosening the other end of the rope, the cage 
is raised or low as «i 


372. Rerininc anp Deco.oristnc Orns, Spirits, anv Syrups, F. W. H. 
ncheil.— Dated 29th Janvary, 1878. 

To the oil or syrup is added ivory black in a minutely powdered con- 
dition, and nS the proportion of about 4 to 1 by weight. The oil or syrup 
is separated fro’ m the vate! Rapes RN hetoy J it through a filter press, 
when the ivory black remains in m the form of a solid cake, 
which be restored to its original condition by exposing it to a cherry- 
red heat in a close oven or retort. 

373. Macuinery ror Currine on CLippinc THORN oR OTHER HEDGEs, J. 
Hornsby, J. Innocent, G. T. Rutter, and R. Appleby. — Dated 29th 
January, 1878. 6d. 

This relates to improvements on patent No. 7%. dated 1876, and _con- 
sists in d carrying the 
actuate the k: 


the extensible arm tubular an spindle to 

through the interior of the arm. The cutter bar can be 
height any angle, and also raised or lowered to bring it to any desired 
vight. 


375. h Benrenrsas or InsuLATED TELEGRAPHIC Conpvctors, &c., E. 7. 


man.—. 29th January, 1878, 4d. 
The wire is covered with the materials necessary to make vulcanite and 
then inserted in a lead tube, when it is baked or cured at the 
temperature and for a sufficiently length of time to convert the pat woe a 
into vulcanite. 
376. Firrer Presses, F. L. H. Danchell.—Dated 29th January, 1878. 6d. 
A chamber contains a series of filter frames by side so that 
the material to be filtered can find its way on all sides of the frames. 
These frames are made of tubes with a series of small holes at the inside 





tal adjustable holder to the vertical traverse bar. 

Two separate bobbins are employed in order to facilitate change of thread. 

to facilitate the sewing through surfaces of an arched form, 

Majustable fi feet with curves corresponding to the form of the material to 
sewn are employ 

384. Ramway Caams, J. Paley.—Dated 30th January, 1878.—(Not pro- 
ceeded with.) 2d. 

Angle irons are cut in suitable to form chairs, and are shaped 
to the rail it is to receive. One of the chairs is placed on either side of 
nd = and serves both to join the rails together and to support them on 

e sleepers. 

386. Lupricatine Appakatus, 4. Chapman and 8. G. Sutton.—Dated 30th 
January, 1878.—{ Not led with.) 2d. 

A wooden roll is ist proveniel i contact with the shaft te be lubri- 
cated, and held there by a weighted lever, The rolls dip into oil, and, 
when caused to revolve by the shaft, supply the latter with oil, 

388. cs Sevy H, Whitehead.—Dated 80th January, 1878.—(Not 
wi 2d. 

Ah plates of iron are placed edgewise at right angles to the surface 

. and at certain distances apart, the interstices being filled 
in was com cotton, cork, india- aiken, or other or awn # elastic 
substance. ‘he projectiles will thus be made to strike against the edge 
of several plates at a time. 


887. Mayuracture or Loorep or Terry Fasrics, J. McCobe.— Dated 
30th January, 1878. § 

Tha aen peo eeneeny or looped effect, all over the surface, and 
the pattern is ced by variations of colour only. To effect this twice 
as many of the pile warp threads as there are of ground threads are 
employed, and the warp threads are drawn in (either two or more in a 
dent), but in the following order:—One ground, two 
two pile, and so on. For each ‘‘knock up’ there are 
weft, and the pattern cards are arranged 
Fits arts alike, between which is a ground Sone exactly the reverse. 

three picks are “knocked wu up” together, dra the pile or terry 
warp into loops. 
389. a or Hors anp Beer, J. Hodson.—Datel 30th owe 


a... 8. 6d. 
I rties readily soluble in a cold menstrum are extracted 
iis and the remaining constituents exhausted by boiling the 4 
the usual way. Beer is filtered through successive th en’ of — 


and fails ys a“ suitable vessel, after which the satu 

to remove the and then in the copper. in th 

essential vils of the hop, which, it is well known, volatilise ine pon bo potting» 

are preserved, the desired aroma and flavour are impart: 

390. Steam Pumps ror Compressinc orn Exnavustinc Air, &c., Me 

Morgan-Brown.—Dated 30th January, 1878.—(A communication.) 6d. 

The inlet and chambers are in a to; tap formed a single cast- 

ing placed upon a valve plate sustained by the flange portions of 

the fluid chamber, which contains the pump cylinder. The ap | zit 

has a series of seats for the inlet and discharge valves, the faces of 

seats being on opposite sides, so that the valves open in opposite _ 

chamber risin 


Let cee 


tions. The fluid i above and containing within it the 
mp cylinder, both in one casting, has above its top a flange to sustain 
the Sas plate. The fluid chamber is divided in two mate by a partition, 


each capable of containing a quantity of fluid to = quantity 
displaced tram the pump cylinder at each stroke of ape piston. Openings 
in the fluid ch he discharge valves and with an 
opening communicating with the inlet iaiees. These openings are con- 
— by channel ways which act to prevent the accumulation in the 
ae the fluid being pum out, such fiyjd through the 
coma into the openings when the fluid in the fluide ber rises. 
pee particle of fun | is thus cxpelen at each rise of the fluid in ‘he fluid 
chamber. 
391. Manuracrure or Boots anp Snoes, 7. Laycock.—Dated 30th Januory, 
1878. 6d. 
Socks are attached to the insole before they are sewn or rivetted to the 
outer sole by stitching them to the insole at « suitable distance from the 





. MACHINERY YOR CRUSHING Ones, &c., 7. H. Tregoning.—Dated 30th 
January, 1878. bd. 
The machine consists of two circular plates of unequal sizes, wars to 
work out of centre of cach other, and making an excentric’ mot 
These plates form the crushing gear, and are — the required Fema 


apart by the adjustment of a weight on lever, The 
material to be crushed is trom « hopper into a hollow cylinderabove 
the upper plate by an aperture. After the cneabate motion 


forces the material into a gutter, whence it is removed by water or other 
means. Motion is oa erg to the upper plate by a shaft and driv- 
ing wheels, and the pressure is regulated sy asp up or letting down 
the lower plate by means of the registering 

308. A ror Furniture, A. Martyn.—Dated 30th January, 1878. 


The eatin ous parts are made by pouring into metallic moulds an alloy of 
the following metals :—Copper, tin, zinc, and lead. 

304. Macuinery ror Dressing on Trimmino Siates, F. C. Payne— 

ives 40th January, 1878.(A communication.)—Not proceeded with.) 


This consists in the combination of a slotted arm, cross piece, and 
adjustable mers with a swinging frame of a slate dressing machine and 
a swinging treadle and its connections ; also cutters geared together in 
such a manner that the adjustment of one blade operates to properly 
adjust the other cutters. 

395. Paeservina Ecos, R. Gerstl.—Dated 30th age 1878. 2d. 

The eggs are coated with carbunate of lime by dipping them in lime 

— and exposing them to the action of carbonic acid, atter which they 


306. Arr ano Water-TIGHT Joint ror Steam Enotes, &c., KR. Vaile.— 
Dated 30th January, 1878. (Not with) 2d. 

This relates to improvements on patent No. 2470, dated 9th July, 1877, 
and consists in ing the fixed cylinder of the engine without iy ed 
and the closed ends of the rotary piston ether with an internal 
on the cylinder, serve to close the ends of the cylinder. In order to 


the junction of these pipes steam between the cylinder and 
at each end thereof is inserted a metallic packing held in by 
adjustable elastic pressure 


397 Breecu-Loapine Fire-arMs, J. Purdey.—Dated 30th January, 1878. 


6d. 
In order to give additional ery to the soctsing, «tte teaws te 
breakdown guns, a notch is formed at the breech end of the barrels, and 
a short bolt takes into such notch. The bolt is worked by the same leve 
which works the ordinary locking bolt. 
898. Risson, Frince, anp ip pamman, L. Binns.—Dated 30th January, 1878} 


(Not proceeded with.) 2d. 
The threads are arranged in series, leaving a space between each 
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series of ends aware Gand, when woven, by means of revol cutters, 
cut the weft ’ ends protruding at right angles from the wi 

; the latter and cut weft threads are then passed to flyers and 
pindles or other twisting , the action of which binds the 
whole secuicly, and cause ends of the cut weft threads to protrude 
radially from and around the twisted warp threads. 


300. Fasrentinc THe Enps or Raits, D. Owen.—Dated 80th January, 
1 


878. 
The adjoining’ ends of the rails are joined together by means of two 
keys driven transv: to the rails through an iron box situate under 
the end of each rail cummon to the two. The cavity in this box, 
which fits both ends of the rail, is made narrower at the top than at the 
bottom, so that when drawn downwards by the act of driving in the 
keys, it tends to tighten on two plain pieces of rolled iron, which serve as 
fish- and wl are rolled to fit any section of rail employed, the 
result of such tightening being to secure firmly the rail ends in a much 
more effective and simple manner than hitherto. 
400 Drawine Wire, W. Wright.—Dated 30th January, 1878. (Not pro- 
oad: 6 

A rol grooved the size 'y for producing the required 
size of wire, are hardened so as to withstand the frictional heat produced 
by drawing the wire. The rollers are mounted in journals, and arra 
so that the ves in each roller are opposite each other. The wire to be 
drawn is tapered at the end, passed through the groove, and attached to 
an ordinary wire-drawing block. 


421. Spina Wasuers, C. Pieper.—Dated 1st February, 1878.—(A communi- 








A bar of steel, of square or other suitable section, is wound on a man- 
dril, so as to form a spiral with its windings close together. Into this 
spiral a cut is made either parallel to its axis or obliquely by means of a 
milling or a shaping machine. The windings of the spiral are thereby 
detached from each other, each of them forming a washer. 

402. PROPELLING anp Sreerine Vessets, &c., W. Hale.—Dated 30th Janu- 
ary, 1878.—{ Not proceeded with.) 2d. 

The propeller is formed of two blades, each representing the half of a 
double cone, and are fluted and arranged at right angles to each other. 
The my rotates in a box placed low down near the keel of the 
vessel, front of the box is open to the outside water and two pipes 
lead from it, one of which discharges on the port side and the other on 
the starboard side of the vessel. ‘The pipes have valves, so that the dis- 
charge may be divided for propelling purposes, or directed wholly on one 
side or the other for stecring purposes. 

403. Antiriciat Stoves ror Grinvine, W. R. Loke.—Dated 30th January, 
1878.—{A communication.) 6d. 

In order to i the resist to centrifugal force, the stone is 
swelled or extended, such part being about seven-tenths of the diameter 
of the stone, and is surrounded by a ring of iron of a squure section. 
404. Corrro.iine Tue Flow or Liguips raom Cans, &c., £. Werdenberg. 

—80th January, 1878.—{Not proceeded with.) 2d. 

A tube leads from the spout to the upper part of the can and forms the 
only inlet for air, so that when the liquid in the vessel being filled covers 
= end of the spout, the supply of air being cut off, the liquid ceases to 
flow. 

405. Apparatus ror Repropucinc Musical AND OTHER Sounps BY ELEc- 
TRicITY, 4. M. Clark,--Dated 30th January, 1878.—(A communication.) 
N with.) 2d. 

A thin sheet of metal is stretched ona frame, and is connected with one 
pole of a battery, the other pole of which is to earth. A very light con- 
tact point is attached to a weak spring so as to just touch the metal sheet. 
The contact point is of platinum or other conductor of electricity, and 
communicates with the | going from the room in which the 





e line wire 
are produced to the place where 
there connected to an electro- et, from which the current again passes 
toearth. Above the magnet is an iron or steel spring forming a 
reed or vibrator contained wii an ear trumpet or sourd box. 
406. Caps ror Exp.topine Drnamire, J. H. Johnson.—Dated 31st January, 
1878.—(A communication.) 6d. 

An inner cup or tube with a perforated bottom is inserted and fixed in 
an inve’ tion, that is, with the closed end upwards in an external 
cup, to wi the fuse is attached. The explosive or paaing is placed 
between the closed ends of the outer and inner tubes surrounded with a 
metal casing on all sides, and communicating with the cylindrical part of 
the outer tube only through a very small orifice, which acts as a touch- 
hole for igniting the explosive material contained in the interior. 

407. Pumps, G. W. Hobbs.—Dated 31st January, 1878. 6d. 

In order to obviate the obstruction of the valve of the ordinary suction 

ps and to facilitate the access to the barrel, a tubular branch with a 

Range is attached to the barrel, and the flanged end of ne, pe is 

attached by screws to this flange. The valve is attached to the flanged 

end, yy wah Blew tye Pow ethers aang is had to the interior of the 

barrel for removing all extraneous matter carried along by the water. 

408. Cowrrouiine anp Locatisinc Execrric Currents, L. de B. y 
O' Lawlor.— Dated 21st January, 1878. 10d 

In order to send communications to or from a central station to any 
one station in the circuit, a modification of the ‘‘ autoquinetic” system 
of line wires, and blocking and apparatus described in patent 
No. 1808, dated 27th March, 1876, is employed, and in connection there- 
with any suitable sending or receiving instrument. The arrangement of 
line wires ists of two separate wires, one for transmitting signals 
and the other fer effecting the release cath gt t hanism at 


y are to be reproduced, and 








Nai 


the different stati for 





p ng ag instrument at the 

consists of a battery connected with a 

wire. The armature of 

passes through the bobbin upon the 

ment, which, when liberated, 

sets in motion a feeling instrument ca to traverse a path, at various 

points of which, corresponding in order to that of the houses in the cir- 
cuit, a pin may be placed. 

410. Macuinery ror Worxkinc Woop, &. and J. Jackson.—Dated 31st 

January, 1878. . 

A circular saw bench carries a circular saw having a spindle capable of 
vertical adjustment. On the saw bench is a vertical slide, on which is 
mounted a spindle, to which is fixed a cutter head for fy egos F or 

. A vertical shaft is mounted in spindle bearings at the back of 
and carries the driving pulleys. Also at the back of the bench 
is un endless band saw, —e a table which may be canted at any angle. 

slide, which may be set to any a and 
is so as to work on an upright bracket. On this slide is fitted 
a another slide, to which a horizontal 


, boring, mo: planing, ic screw- 
euting, pal moulding cutting, Soul ng circular work, or squaring 
and quarter wreaths for hand- and other purposes. 

411. Seamiess Russer ror Cagpine Encine Conpensers, M. Bailey.— 
Dated 3ist January, 1878.—{Not proceeded with.) 2d. 
bel! felted fibres taken from the carding 


The rubbing belts are made of fi 
round a roller of about the required diameter. The 
es is hardened and milled by ordinary felting processes, and 
afterward dried and stretched to the required size upon adjustable rollers, 


so as to “set” in the shape required when in use. 
415. Hanp Licuts, Grounp Licuts, anv Sasu‘Bars, W. J. Barns.—Dated 
Slst January, 1878. 6d. 

The bars of the frame are made of zinc rolled with two longitudinal 
side flanges, to which are adapted movable spring clips made of metal, 
and provided oe ieee or rebate to receive the edges of the glass, 
wi is thus sec without the use of putty. 

417. Apparatus For PREVENTING CRAMP WHILE HOLDING A Pen, PENcIL, 
».» F. Wirth.—Dated 3ist January, 1878.—{A communication.) 4d. 

A piece of cork or other light material is provided with a hole on the 
left side, through which the thumb is ; above this hole and some- 
what to the right is another hole, which serves to hold the pencil. The 
right side fills up the body of the hand and supports the fingers so as to 
render cramp impossible. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent.) 

pursuance of the decision come to on Thursday in Birming- 

ham and recorded in mine of last week, marked Staffordshire sol 
is now quoted on the basis of £7 10s. per ton for bars. Revised 
pee eer ue ing a drop, if not of 20s. then, of 
0s., have since been issued by most of the leading finished iron 
houses. ‘‘ Round Oak” bars, the make of the Earl of Dudley, 
are £8 2s, 6d. for lowest quality ; £9 10s. for single best ; £11 for 
double best ; and £13 for treble best; rivet iron is £10 10s. for 
single best, £12 for double best, and £14 for treble best ; angle 
iron is 10s, more than bars in all the Round Oak qualities ; T-iron 
is £1 more; strips and hoops from Gin. to lin., and of 14 to 
19 w.g. are same as T-iron ; of in. and not thinner than 20 w.g., 
they are £1 more; and jin. wide and not thinner than 20 w.g., 
they are yet another £1, or from £11 2s, 6d. to £16, The “Mitre” 





iron of Messrs. Philip Williams and Son, of the Wednesbury Oak 
Ironworks, Tipton, is alsodropped £1 perton. A similar reduction 
is just dec by Messrs. Wm. Barrow and Sons, of the Bloomfield 
Ironworks, Tipton. Reducing in the same pro rtion, Mesers. 
John Bagnall and Sons, Limited, of the Gold’s Hill Ironworks, 
West Bromwich, have brought their ‘J. B. Crown i” 
iron to £7 10s. bars, £8 —y and £9 plates and singles. Messrs. 
W. Millington and Co., Summerhill Ironworks, Tipton, have 
mee their F ewer £1; so, too, have Messrs. Brown and q 
of the Leys, Brierley Hill, making their “‘H. B.” bars £7 10s. 
The prices of essrs. E. T. Wright and Sons, of the 
Monmoor Ironwerks, Wolverhampton, are as follows ;— 
Their Monmoor best plates of 5 cwt. are now £9, their 
double best £10, their treble best of 4 cwt. are £12; their 
sheets, singles, £8 10s., best £9 10s., and double best £10 10s. ; 
bars £7 10s. to £9 10s.; best rivet iron £9, and double best 
£10; angle bars from £8 to £10; T bars £8 10s. to £10 10s.; 
hoops from 4in. to Iin., and from 16 to 19 w.g. £7 10s., 
Zin, 20 w.g. £8, and jin. £9. The bars of Messrs. Noah Hingle 
and Sonare reduced to £7 for their “‘ Netherton Crown best” brand. 
At these reduced figures a little more business is this week being 
done than could be reported a week ago. Upon second and third- 
class iron the effect of the drop has been to check business for 
the time being, buyers being under the impression that finished 
iron which is not classed as ‘‘marked” should likewise be 
drop One iron merchant firm in South Staffordshire 
received by the post of Wednesday morning no fewer than 
twenty applications from the buyers of the inferior qualities 
inquiring to what extent they were dropping them. There 
have here and there been reductions in iron of the quality com- 
prehended in bars at £7 10s. and £7 5s.—former quotations—and 
the extent to which £7 is now the quotation for bars of « good 
brand is wider than heretofore, but for iron below that range no 
aiteration is being made. It must, however, be reported that 
excepting Shropshire iron, all qualities have been a shade 
weakened by the action of the marked bar firms. The 
makers of Shropshire iron resolutely decline to make 
any change whatever. They declare that they “would 
rather close their works;” for they are now selling at cost. 
Difficulty will be found by the pig-making firms in maintaining 
recent prices for high-class forge iron. Already their customers 
are asking for a drop of 5s. An application to that etfect has 
been made this week in respect even of a purchase of 1500 tons 
made only three weeks ago. Smelters, however, declare their 
inability to make such a reduction, so long as there is no reduc- 
tion in coal. Nevertheless, few buyers of raw iron are prepared 
to conclude that they shall have to give as much for the fine 
brands at the quarterly meetings, which begin on the 9th of 
October, in Wolverhampton, as they had to pay three months 
before. Expectation of a dvop runs most towards hematite forge 
iron. 

Mr. Walter E. Wood, of Dennis Park, near Stourbridge, while 

reparing his charts of the prices of iron in South Staffordshire, 
a arrived at an interesting conclusion. He finds that there is a 
distinct law governing the rise and fall in prices, and that a cyclic 
period of a few years is regularly formed, with results corre- 
sponding to a similar previous period. Taking then the prices of 
pig iron from 1842 to 1877, Mr. Wood arrives at the average price 
over the thirty-six years; he multiplies this average annual rate 
by the number of years forming the cyclic period, and obtains a 
total of £41 1s. 1°68d. This sum represents simply the average 
sum for the particular number of years, and it only remains to be 
seen whether in practice a like ber of tive years will 
produce a like sum or thereabouts. Mr. Wood finds actually 
that the three series of years follow each other in succession 
with those ts. First period, £41 9s. 1}d.; second, £40 14s. 43d.; 
third, £40 19s. 11d. en the following like periods give :— 
Fourth, £41 17s. .; fifth, £41 13s, 64d.; sixth, £41 6s. 10}d.; 
seventh, £41 4s 3 eighth, £41 11s. 104d.; ninth, £42 0s. 74d.; 
tenth, £40 12s. 9d.; eleventh, £41 11s. 2d. Therefore, with the 
fixed datum for the given number of years of £41 1s. 1°68d., it is 
competent to compute, with a fair amount of certainty, the 
average price for any coming year. 

Coal cannot secure custom in anything like pet er tbe 
needed to make the coal business in South Staffordshire and 
East Worcestershire profitable. Prices are distressingly low. 
Mixed coal, which was thought to have touched its very lowest for 
thin coal when 6s. 6d. was reached, has in the past few days gone 
at 6s. 3d. per ton, notwithstanding that the cost of getting it, apart 
from all royalty and similar ch is no less than 5s, 9d. per ton. 
The transaction is exceptional, but it relates to a considerable 
quality. The market is a little disturbed in its domestic branch 
by a report that prices are about to be advanced for house coal 
1s. per ton. ers are, on the contrary, seeking to get their 
fuel at less money to aid them in bearing the low prices now 
being declared. In the hope that the step may contribute to a 
declaration of higher prices for fuel, a deputation of colliers is 
about to be appoin to wait upon the chairman of the Coal- 
masters’ Association (Mr. E. Lisber-Smith) to seek more wages 
for the miners generally throughout South Staffordshire and East 
Worcestershire. 

The Buenos Ayres and Val iso mail arrived this week has 
not brought an average of orders to the handware manufacturers. 
There are indications of improved business with the Levant. A 
buyer in extensive business in Constantinople has been through 
the Black Country in the few days and has made valuable 
purchases of miscellaneous wares, 

The demand experienced by the Birmingham metal rollers 
from India, Northern Europe, and other foreign markets for 
brass and “er sheets is more marked than has lately been the 
case. Metal sheathing for slips is inactive, and in this line prices 
are very low ; cartridge sheets are but tamely called for. Season 
trades, as the chandelier, the stove, the fender and fire-iron, 
and the coal vase Pe ser a on raed to look up somewhat. 
In fact stove-makers have little to complain of for some time. 

The strike in the wrought nail trade which has now lasted ten 
weeks will not, it is believed, last much longer. At Halesowen, 
the “ _~ nail makers have gone in upon the list recently 
issued by the masters, and in the Old Hill district a number 
of the operatives are also resuming. The general body of the men 
still maintain an outward resistance, but they, too, it is antici- 
ce will presently go back to work. The diffi 





ifficulty which 
actors had experienced in getting sufficient supplies are less 
apparent this week, and rivets are now on sufficient offer to satisfy 
consumers’ needs. Excellent Anglo-American nails, machine 
made, by Messrs. Morewood, of Birmingham, and by Messrs. 
Danks and Co., of Wolverhampton, are now upon the market, 
and they are wonderfully cheap. High-class American machine 
made nails of all sizes are being shown in this district ; but they 
are with unimportant exceptions greatly too high in price to secure 
a market in competition with the low priced English product. 
The prices of iron in North Staffordshire are not at all affected 
by the action of the marked iron houses in the south of the county. 
Disaffection is spreading amongst the colliers in North Stafford- 
shire at arrangements which individual firms are introducing with 
a view to lessen ye and some of them are threatening a 
strike. At Earl e’s collieries a sort of butty system is, 
it is stated, to be introduced, and Messrs. Olver, of Longton, large 
masters, are introducing a new screening system. 
The operatives at the Stafford-road engine works of the Great 
Western Railway in Wolverhampton, who for some months have 
been working five days a week, have now been put upon full time 


again. 

A Government inquiry has been held at Balsall Heath, as to 
an application by that local board to borrow £15,000 for sewerage 
a. and £7000 for street improvements. A similar inquiry 

taken place at Handsworth, as the local authority there wishes 
to borrow £100,000 for sewerage Pars and £9000 for the com- 
pleteness of new public offices. ¢ Handsworth people only 





intend for the present to take up between £60,000 and £70,000 of 
the £100.000 loan. At neither inquiry was there any opposition. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue slight revival in the iron trade of this district, noticeable 
at the commencement of the present quarter, has now entirely 
collapsed, and the market is in quite as depressed a condition as 
ever. The attendance at the chester weekly meeting, on 
Tuesday, was only small, owing, probably, to many of the mem- 
bers being absent at the Paris meeting of the Iron and Steel 
Institute, and there was little or nothing doing, complaints being 
more numerous even than last week of the absence of orders. 
Founders and engineers are buying little for present requirements, 
and merchants complain that they are doing no business. 
For forward delivery there is still a moderate inquiry, and a 
few lots of Scotch and Middlesbrough iron are repo; to have 
been placed within the last few days for delivery over next year, 
at prices about 1s. per ton above those asked by makers ior 
prompt delivery, but local makers of pig iron are not inclined 
entertain such long forward engagements, which seem now to be 
nearly the only basis upon which business can be done. Not- 
withstanding, however, the extreme and long-continued depres- 
sion in the iron trade of this district, it is satistactory to note 
how well the local houses have stood, as compared with those 
engaged in some other branches of industry. Although there 
have been some few failures consequent upon the continued drain 
upon the resources of the trade generally, they have, tor the most 
part, been comparatively unimportant, and the financial position 
of this and the neighbouring districts may be described as healthy. 

In ncashire pig iron there is practically nothing doing, as 
makers adhere to their full list rates, of 50s. 6d. per ton for No. 3 
foundry, and 49s. 6d. for No. 4 forge, less 24 per cent. delivered 
into the Manchester district, these prices being altogether above 
the market, as buyers are able to obtain readily quite sufficient 
outside iron to cover their present limited requirements at much 
lower values. Lincolnshire and Derbyshire irons are without 
change from last week. First-class named brands of Middles- 
brough iron delivered equal to Manchester are quoted by makers 
at 51s. per ton for No. 1, 47s. 6d. for No. 3, and 46s. 6d. for No. 4 
forge net cash, but g.m.b.’s can be readily bought at 6d. to 9d. 
per ton below these figures. 

The finished iron trade continues very dull, and works gener- 
ally are short of orders, most of the forges being still on short 
time. Specifications are given out most meagrely at figures 
that do not in many cases cover the cost of production, but not- 
withstanding this readiness on the part of makers to work with- 
out profit very little business is induced. The reduction which 
was made last week by one or two of the North Staffordshire 
houses in the price of their marked bars has, beyond the natural 
tendency to cause a weaker tone here, had no very material effect 
upon this market, as the reduction had previously been pretty 
fully discounted by the low prices at which unbranded iron has 
been offering in this district. North Staffordshire bars delivered 
into the Manchester district are now quoted at about £6 to £6 5s. 
per ton, and Lancashire and Middlesbrough ditto at about £6 

r ton. 

The coal trade shows little or no sign of improvement, notwith- 
standing the near Hynes of the winter season, and even when 
the winter demand does set in, there is not much ground to 
anticipate any material upward movement in values, as not only 
the pits, which are now only working about half time, will be 
able to send at once a largely increased production into the 
market, but there are very heavy stocks held at many of the large 
collieries, which will operate against an advance in prices. 
Common coal for steam and forge purposes still meets with but a 
very limited inquiry, in consequence of the general depression in 

e, and particularly in the iron-making department. Engine 
classesof fuel are more plentiful, but without material alteration in 
value. One or two outstanding contracts for gas making coals 
have recently been settled, but very low prices have had to be 
taken. The general quoted pit prices are the same as I have 
given in previous reports, but where sales are pushed very low 
figures have to be taken. 

Lancashire-made cokes meet with very little demand, as not 
only are the requirements of iron makers extremely small, but 
north country cokes are sent into this district at very low prices. 

In shipping, rather more activity is reported in some quarters, 
but generally this branch of trade continues very dull and prices 
extremely low. 

As the close of the shipping season approaches, it is noticeable 
that the orders for pig iron which buyers are placing are fewer in 
number in the Cumberland and Barrow-in-Furness hematite and 
steel districts, but that makers at many works are well employed, 
comparatively s: ing, in the completion of contracts for delivery 
during this and the ensuing few months. The output of the 
district has been reduced by the blowing out of two or three fur- 
naces, but this has been counterbalanced to some extent by the 
relighting of one or twoat other works. The immediate prospects 
of trade do not present a hopeful aspect. ices are difficult to 
quote, as sales are now a matter of private arrangement between 
buyer and seller, and the quotations which are given vary 2s. to 
3s. per ton for the same quality of iron; 56s. is, however, the 
nominal value of Bessemer qualities of iron, while No. 3 forge is 
quoted at 54s. 6d. per ton. Steel-makers are busily employed, 
chiefly in the production of railway material. Iron shipbuilders 
are indifferently employed, the demand for iron, steam, and 
sailing marine being exceedingly quiet. Finished ironworkers have 
but poorly-lined order-books, and their mills are not in full 
employ. Iron ore is in fair request, and prices remain at from 
12s. for average samples, to 14s. per ton for best qualities at the 
mines. Engineers, ironfounders, and boiler-makers, are in a 
quiet position, both local and general orders being iimited in 
number. ilway rolling stock manufacturers are looking for 
new orders. Coal is in Fred request at previous rates. The. 
Barrow Hematite Iron and Steel Company have commenced coke 
burning at their works at Barrow from Barnsley coal with satis- 
factory results. The speigeleisen iron manufactured by this 
company at their Barrow works from Carthagena ore mixed with 
native ore employs a furnace now and then, and the quality of 
the metal produced shows a high percentage of manganese. ‘The 
strike of engineers at the Barrew Shipbuilding Company’s works 
still continues, but arrangements are being made which it is 
believed will lead to a settlement of the difficulty. Mr. H. 
Alty, the borough surveyor of Barrow-in-Furness, has been 
appointed, out of about 1 So yp to the borough surveyor- 

p of Plymouth at a salary of £550 ayear. The Cumberland 
Iron Mining and Smelting Company have blown out their No. 2 
furnace at Millom. They have now four out of six furnaces in 
blast. The Crosby and Gilcrux Colliery Company have been 
exploring the north side of a field which is embraced in their 
colliery district. No reports are to hand as to the success of 
their explorations, but it is thought from the geological revela- 
tions experienced that the famous Ten Quarter seam will be 
I ed. In the event of this proving to be the case a new 
impetus will be given to the mining industries of the locality. 

I find I was misinformed concerning the blowing out of a 
furnace at Askam, as stated in my last letter. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue two leading coal and iron companies in this district have 
now issued their reports, which give a very good idea of the condi- 
tion of business in the 1 concerns. Of the Staveley report I 
have already: written. at of the Sheepbridge has been 
— since my last letter. It is not so favourable. The 

irectors state that owing to the unprecedented depression in the 
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coal and coke and for iron of every description, 
continuous fall in the prices of all materials 
company, they find, though a substantial trade 
it is not sufficient to cover the interest 
to provide the usual redemption and 
After making all allowances a loss of 
results on the year’s working. The Staveley and 
Companies have come toa joint agreement about the 
y Colliery. It has been fo into a limited liability 
company, the shares in which are equally divided between the 
two i Tam informed that the quality of the coal is 
excellent. It was won in February last at a depth of 538 yards, 
after one of the quickest and most successful sinkings on record, 
The directors believe that in this field they will possess one of the 
most valuable coal properties in the Midland district. On the 
other hand, they have suspended all operations at the 
id. There is a decided improvement in the coal 
though the disputes do not seem*to terminate so 
Pe as could be wished. The Manners Coal Company, in 
e ena Valley, are now making full time; and at 
collieries in the district four or five days per week are 
being worked. One of the Rutland collieries, eston, has 
stopped owing to the present unremunerative standard of prices. 
At the Nunn Colliery the dispute still continues, and I 
learn that the feeli betwixt unionists and non-unionists is 
getting bitter. . Chappell, the organising secretary of 
South Yorkshire Miners’ San says that 100 non-unionists 
—or, as he very wrongly calls them, “black sheep ”—are now 
working at the Nunnery Parkgate Colliery. The feeling that 
exists may be guessed when I state, on Mr. Chappell’s own 
authority, that on Saturday these men were obliged to receive 
their wages in the pit, there was a “‘lot of company ” at 
the top ready “‘to salute them and escort them to their respec- 
tive residences.” 

In the Ikeston district the Awsworth Iron Company have now 
resumed the getting of ironstone at a mine at Awsworth, near 
Iikeston. The quality of the ore is very good. 

T understand that Sir John Brown, who is one of eid poy 204 
Ss of the Bilbao iron ore mines, has proceeded to that 

istrict. There is every prospect of this undertaking proving 
remunerative when iron resumes something like its value. The 
shares are largely held in Sheffield. 

At the Cyclops Works the orders for armour-plates for 
Germany have m completed, and the company are now 
engaged on contracts for our own Government, who are 

ill bent on increasing our naval armaments. Steel for 
steel-clad torpedo ships, two of which are on order at 
Chatham, is being made in heavy weights in this district. Mr. 
George Wilson, the managing director of the Cyclops Works, 
has returned from Austria. I hear at several of the steel rail mills 
i le talk about the proposed Euphrates Valley. Not- 
withstanding the discouragement the scheme has received, there 
seems some expectation that it will not fall through. A consider- 
able quantity of steel rails are ordered for Austria. ese are 
for urgent delivery, and others are intended for permanent lines 
to be laid down with a view to military operations next year. 
There is an impression here that Austria will defer further 
important advances in Bosnia and Herzegovina until the means 
of transit have been improved—a work which will favourably 
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the in rails. 
Boiler and sheets for ship-building p: are in fair 
wide rates, from £90 ton, are A wang sat those 


ined in other quarters. The prejudices against steel boiler 
appear to be almost entirely removed, and the speciality is 
aeee Ps 


im) 

In steel makes for standard houses are in demand. 

The silver and Britannia metal trades are again active, the old 
‘established houses bgp ted to ei their hands almost on full 
time. At Dromfield, Messrs. E. Lucas and Son are rather 
slacker in shovels and similar goods. In the spindles and fly 
department there is really nothing doing, owing to the depression 
in the cotton districts. The engineering houses, however, are 

ly doing better. 

I noticed on Monday morning that smoke was being made at 
the extensive steel works of Joseph Knott and Company, High- 
field, which have been closed for two years. It is said that a 
Birmingham house are about to commence the rolling of silver 
sheets in Sheffield—a branch of business which has long been 


needed in the town. 

Cutlery for foreign and colonial markets is called for in the 
higher qualities. The Levant trade is again reviving; and the 
call from Australia and West Africa for the large rough goods 
made there is above the average. 

Mr. J. F. Hall, of the Brightside Steel Works; Mr. C. H. 
Halcomb, of Messrs. Sanderson Brothers and Company, Limited, 
and Mr. Ald. Bassett, are among the gentlemen who are 
eee © members of the Iron and Steel Institute at Paris 

wee 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


t the Cleveland iron market on Tuesday, pig iron fell 2. pee 
As I stated last week, this is mainly owing to the fall of 
ps tence a Cleveland ironmasters are par ong not fe 
isk losing their position as large exporters to Scotland for the 
sake of a few ioe ter ton, and Poarehar’ they are more ready 
to entertain offers for forward sales at present rates than they 
were two or three weeks ago. e quantity of iron sold is 
encouraging, and so far as the month has already past, there is no 
likelihood of stock being increased, but every probability of a 
considerable decrease being shown at the end of the month. 
Merchants are now doing their best to bring prices further down, 
but it is not probable that they will sink more than another 6d., 
ly Scotch ironmasters are very closely tasked in order to 
pete. Prices now are, No. 1, 42s.; No. 3, 39s.; No. 4 forge, 
38s.; and No. 4 foundry, 38s. Messrs. Connal and Co. report 
that their stock of Cleveland iron now amounts to 66,910 tons, 
having decreased about 1000 tons since last week. Their f.o.b. 
warrants are quoted nominally at 39s. prompt cash, and 40s. 
three months fixed. 

With to manufactured iron I can report nothing new. 
The trade is in a stagnant condition, and will need some strong 
impetus to revive it. From what quarter that impetus is to come 
it is almost useless to surmise. The settlement of European 
peace was expected to bring with it a return of commercial pros- 
ity, and iron manufacturers in this district were sanguine of 
ing a fair share of the orders which were expected to be 
out. Capitalists, however, have not yet seen their way to 
speculations in the iron world. The actual amount of work 
done in this district is by no means small, but orders are of an 
unremunerative nature. 

During the week there have been twoor three important launches 
of iron screw steamers built in this district. Messrs. E. Withy 
and Co. have launched from the Middleton shipyard the s.s. 
Chamois. This vessel has been built to the pay of Messrs. 
Cory, Lohder, and Jackson, of London. Her dimensions are :— 

over all, 251ft. llin.; beam, extreme, 32ft.; de of 
holds, 18ft. Gin. and 22ft. 6in. She will carry about 1800 tons 
total dead weight, has iron decks, ballast in both holds and 
engine-room, large hatchways, three steam winches, will be 
topsail schooner-rigged, and will be fitted with compound 
engines 130-horse Messrs. T’ Richardson and 


SE. 


ven 


; t Shadforth and Co.of Sundechend. Her 
length is 250ft.; breadth, 33ft. pth old, 18ft. 3in.; gross 
1375 tons. She will carry a dead weight of 1850 tons. 


tonnage, carry 
Her engines, of 120-horse power, have been put in by Mr. Clark, 





of Sunderland. Messrs. Raylton, Dixon, and Co., have just sent 
the s.s. Swiftsure, recently built in their yard, on her trial trip 
to Cardiff. She is a fine vessel, 285ft. long, 34ft. Gin. beam, 
24ft. Gin. depth of hold, and her carrying epee is 2868 tons 
dead weight. The most notable feat in this st is one 
which, it is said, is destined to attract much attention from ship- 
owners and marine engineers, in the new form of boiler adopted 
by Messrs. T. Richardson and Sons, of Hartlepool, the builders 
of her cagines, which are of 180-horse power nominal. These 
boilers, which are two in number, are remarkable in having no 
furnace tubes contained within the shell, the whole space which 
pay wemaly occupy being filled with small tubes. The furnaces 
are built of fire-brick external to the boiler, and the products of 
combustion enter a combustion chamber, also built of brick, 
between the boilers, which stand back to back, and returning through 
the tubes of the boiler, pass thence into the funnel. The advan- 
tages of this boiler being purely cylindrical multitubular, without 
furnace tubes, is the consequent simplicity of construction, the 
large heating surface given by the small tubes, free water circula- 
tion inside, and the consequent safety, as well as facility of 
ee in case of the failure of any of these tubes, the small 
itional weight of the brickwork being a very secondary con- 
sideration. It was found on the trial trip that the results were 
>< ee pan ate as a constant pressure of 75 1b. was easily main- 
tail 
Walker's patent detaching hook, which is daily in use at the 
ironstone mines in this district, and was inspected with great 
satisfaction by Earl Granville during his recent visit to Cleveland, 
has given another proof of its efficiency. On yoy morning 
last, at the Mines, near Guisborough, when the pit was 
in full work, some of the winding machinery went wrong, 
and the brakesman lost control of it. The cage with the full tub 
—coming up at the time—was taken up to the pulleys and the 





hook into requisition. It acted most admirably, and 
eve! ing in a few minutes was restored to a working state again 
without the men in the pit knowing what had occurred, and also 


without the least damage being done to the property. Since the 
application of hooks to this mine 608,735 tons of ironstone have 
been drawn to bank, and 141,477 men and boys let down and 


brought up again. The lives of two men were also saved by their 
agency on February 23rd last year. 
The coal trade continues to show signs of improvement. Both 


e 
household and steam coal is in better request. 

Mr. Edward Williams, of Middlesbrough, has been nominated 
gg = 3 of the Iron and Steel Institute for the forthcoming year. 

r. Williams for many years was generai manager of the gigantic 
undertakings of Messrs. Bolckow, Vaughan, and Co., Limited, 
and is well-known in iron circles as an authority upon ironmaking. 
Previously he was engaged at the Dowlais works. Besides being 
a chief partner in ironworks, he is now actively engaged in the 
capacity of adviser on technical points connected with the making 
of iron, and the construction and management of large works, and 
his services in apy epee of his wide reputation are constantly 
in requisition. At the recent election in Middlesbrough he was 
named by an influential section of Liberals as a suitable candidate, 
but he generously gave way for the present member, Mr. Isaac 
Wilson, and became chairman of his committee. The Iron and 
Steel Institute will have for its head, in him, a man whose faculty 
for organisation is universally admitted. The selection of a 
Cleveland man has given great satisfaction in this district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market, so far as warrants are concerned, has been 
decidedly flatter this week, but in other important respects the 
trade appears to better advantage. There is, for example, a 
decided improvement again this week in the foreign shipping 
returns of pig iron, the figures being 9792 tons, as compared with 
8690 in the corresponding week of 1877. Little hope can, of 
course, be entertained of the 50,600 tons of arrears in the sale of pigs 
for export being made up before the close of the year, but it would, 
to say the least, be remarkable, if the low prices which now pre- 
vail did not attract an extension of business. It is noticeable 
that the imports of pigs from the North of England are on the 
decrease, and the’ difference between the prices here and there 
appears now almost to fall short of that in the disparity of the 
quality of the pigs. At present rates the superior Scotch pigs 
are exceedingly cheap. In the course of last week only a small 
quantity of pig iron was placed in Messrs. Connal and Co.'s 


It appears from the report of the directors of the North British 
Railway that the Tay Bridge is already a substantial success, 
Preparations for commencing the works of the Forth Bridge are 
being hastened, and the Sbanirene and Arbroath Railway is 
already under construction. 

Messrs. John Elder and Co. have now completed the steel 
corvette Comus, and handed her over to Mr. Sufton, the Admiralty 
overseer, under whose charge she will leave the Cly hree 
more of these corvettes are being rapidly fitted- out, and two 
others are well advanced on the stocks. 

A new iron screw steamer of 600 tons, built and engined by 
Messrs. W. Simons and Co., was, on the 18th inst., launched 
complete from the London Works, Renfrew. It is named 
Samarang, and is fitted with compound engines, teak decks and 
fittings, and steam appliances throughout. This vessel is the 
property of the Dutch Government, and is the sixth steamer 
constructed for them by this firm. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE question of increased dock accommodation for Cardiff is 
again being discussed, and considering the efforts now being put 
out at Newport, I shall not be surprised at some practical issue. 
It is pertinently remarked that the better plan would be to go in 
for small additions; that Liverpool and London added small 
docks and timber-ponds until an enormous addition was brought 
about, and in like manner should Cardiff act, and not make 
efforts for such large extensions as was done last time. 

It is evident that in view of the three great collieries of Navi- 
gation, Ynysowen, and Penrhiwceiper, something must be done. 
‘Ynysowen will shortly double its output, so it is anticipated the 
coal now worked there is of the samples of the four-feet 
steam, and the area a very fine one. 

There has been an inspection during the last few days of the 
old Plymouth tramway, upon which it will be remembered 
Trevethick ran the first locomotive. This is the first tramway 
for which an Act of Parliament was obtained, and it is ible 
to utilise it. The idea is to convert it into a railway, and link it 
with the Ne rt, Caerphilly, and Rhondda, by which means 
Newport would get a slice of the mineral trathe of the three 
great collieries I have referred to. The ideais 2 good one and 
if, as I hear, Sir George Elliot and Mr. Parkinson are the movers, 
it promises success. 

The coal trade has been more lively this week, and the various 

rts and lines of rail have shown this by increased activity. 

arge quantities of the best steam continue to go to Birkenhead, 
which has now become a great shipping port for coal vessels to 
India and coaling stations. The trade with France is brighten- 
ing, and freights to that quarter are better than they were. The 
total coal exports from all Wales last week amounted to 117,584 
tons, of which Cardiff alone sent upwards of 90,000, 

The total exports of iron amounted to 1898 tons, of which 
1000 tons to Cronstadt and 590 to Charlotte Town formed the 
chief items. 

There is no important news respecting the distressing accident 
at Abercarne. The pit is owned by the Ebbw Vale Company, 
of which the majority, I hear, are Manchester men. The in- 
flow of water has ceased, and measures for getting at the dead 
will be immediately resorted to. 


Tur Case or Mr. Dras.—The Clyde Trustees met on Tuesday 
week in private and considered the case of Mr. Deas. Weunder 
stand that they decided to allow Mr. Deas to retain his situation, 
but on the condition that he returned the ‘‘double commission,” 
with interest.—Glasgow Weekly Mail. 


Sourn Kensineton Museum.— Visitors during the week ending 
Sept. 14th, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,295; mercantile marine, building 
materials, and other collections, 2832. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 6 p.m,, Museum, 
2008 ; mercantile marine, building materials, and other collec- 
tions, 192. Total, 17,327. Average of corresponding week in 
former years, 19,355. Total from the opening of the Museum, 
17,513,482. 


Epps’s Cocoa.—All the Year Round says :—‘‘ Let us stroll to 
the Euston-road, hard by the Regent’s Park, to Epp’s Cocoa 





stores, which now contain 142,850 tons. There is no change in 
the number of furnaces in blast. 

The warrant market has fluctuated since last report, but the 
rates are, on the whole, lower. Business was dole on Friday 
morning at 48s. 1}d. to 48s. 3d. cash, and 48s. 4d. to 48s. 5d. one 
month, the quotations in the afternoon being 48s. 2d. to 48s. 24d. 
cash, and 48s. 4d. to 48s. 44d. one month. A reaction set in on 
Monday. In the forenoon transactions were effected at 48s. 24d. to 
48s. lid, and 48s. 44d. to 48s. 3d. one month, whilst in the afternoon 
the prices receded to 47s. 10d. cash. The market was again flat on 
Tuesday, with business from 47s. 84d. to 47s. 74d. cash. For 
makers’ iron the demand has been dull, with not much change 
in prices. Coltness No. 3 is quoted 6d. lower; Calder No. 1, 
6d.; Glengarnock No. 1,6d.; No. 3, 1s.; and Shotts Nos. 1 and 3, 6d. 
The quotations are now as follow :—G.m.b., f.o.b., at Glasgow, 
No. 1, 488. 6d.; No. 3, 47s. 6d.; Gartsherrie, No. 1, 55s. 6d.; No. 3, 
51s. 6d.; Coltness, No. 1, 58s.; No. 3, 52s. 6d.; Summerlee, No. 1, 
538s. 6d.; No. 3, 48s. 6d.; Langloan, No. 1, 56s. 6d.; No. 3, 50s. 6d.; 
Carnbroe, No. 1, 49s. 6d.; No. 3, 48s.; Monkland, No. 1, 49s. 6d.; 
No. 3, 47s. 6d.;Clyde, No. 3, 48s. 6d.;Govan, at Broomielaw, No.1, 
48s. 6d.; No. 3, 47s. 6d.; Calder, at Port Dundas, No. 1, 55s. 6d.; 
No. 3, 48s.; Glen ock, at Ardrossan, No. 1, 53s. 6d.; No. 3, 
49s.; Eglinton, No. 1, 49s.; No. 3, 48s.; Dalmellington, No. 1, 
49s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
55s. 6d.; No. 3, 53s. 6d.; Kinneil, at Bo'ness, No. 3, 49s. 6d. 
Bars sell at from £6 5s. to £6 10s. per ton, and nail rods at 
£6 15s. On Wednesday a large business was done from 47s. 4}d. 
to 47s. 7d. cash, and 47s, 74d. one month. y—Thursday— 
there was a moderate business at about the same rates. 

The foreign shipments last week included £10,500 worth of 
machinery, of which £8750 was for Calcutta and £1300 for 
Demerara; £8500 castings, £5493 for Bombay, £1570 for Canada, 
and £900 for Port Natal; and miscellaneous articles. 
There is no change to record in the malleable trade, and manu- 
factured iron works generally are but moderately employed. 

At the annual meeting of the Shotts Iron Company held the 
other day at Leith, a very favourable report was presented, 
taking into account the backward state of trade. A dividend of 
5 per cent. was declared on the preference shares, and the surplus 
profits remaining were carried to next account. 

For domestic coals the inquiry continues very fair, but hitherto 
the demand for shipping purposes has been rather disappointing. 
An early improvement in this — is, however, paw | 

By a majority of votes the shareholders of the Huntington 
Sulphur and Copper Company have resolved to proceed with 
their prosecution in the Court of Session of the original 
directors—including Sir James Bain, ex-Provost Morton, Mr. 
M‘Ewen, and Mr. Henderson—for alleged misleading statements 
in the prospectus of the company. 

It is interesting to note that, so far as the Clyde is concerned, 
both the sailings and arrivals of foreign shipping exhibit a larger 
tonn on past eight months than in any corresponding 
period since by 
_ The directors of the Caledonian Railway Company intimated 
in their re presented to the half-yearly meeting of the share- 
holders on Tuesday that the depression of trade, particularly in 
the mineral department, has seriously affected the traffic revenues 
for the past six months. 


Manufactory, where may be studied the making of cocoa on a 
stupendous scale, giving a just idea of the value of these articles, 
not as luxuries, but as actual food.” 

Epps’s Cocoa.—John Bull says:—‘‘ An idea of the vast extent of 
the industry may be gained from the fact that one firm alone— 
that of Messrs. Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Epps’s Cocoa.—Christian World says:—“TIf I am to take 
cocoa,” said I, “*I must see and judge for myself what are 
the ingredients of which it is composed; with this view I made 
my way to the cocoa manufactory of dames Epps and Co., in 
the Euston-road.” 

Epps’s Cocoa.—‘‘Cassell’s Household Guide” says :—‘* We 
will now give an account of the process adopted by Messrs. 
James Epps and Co., homeopathic chemists and manufacturers 
of dietetic articles, at their works in the Euston-road, London.” 

Epps’s Cocoa.—Morning Advertiser says :—‘‘ Nearly two cen- 
turies after, in 1832, the duties which had hitherto been almost 
prohibitive, were greatly reduced, and one of the first to take 
advantage of re-establishing the popularity of cocoa was Messrs. 
Epps and Co., the Homceopathic Chemists.”—Apvr. 


Mr. anp Mrs. German Reep’s EnterTAINMENT.—The Autumn 
Season will commence on Monday, September 30th. The pro- 
gramme will be ‘* Doubleday’s Will,” ‘‘The Paris Exhibition,” 
and “An Artful Automaton.” A New First Part, by F. C. 
Burnand, and a New Musical Sketch, by Mr. Corney Grain, are 
in active preparation, and will be produced without delay.— 
Sr. Grorce’s Hatt, Lancuam-piace.—[Advt.] 
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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
No. VII. 

Tue coal-field of the Cize, north of Nismes and Alais 
about Bességes, is the subject of several very interesting 
models, prepared by the Bessiges Colliery Company and 
the Bességes, Terrenoire, and Lavoulte Iron Company, 
two establishments that for the similarity of their names 
as well as of the character of their mines, which are 
contiguous, may easily be confounded one with another. 
The former, however, exhibit entirely in the machine 
gallery, and the latter chiefly, though not entirely, in 
their special pavilion near that of the Public Wor 
Department in the grounds. The coal measures in this 
district, about 1950ft. total thickness, rest upon mica 
schist, and are, over a considerable area, covered by 
new red sandstone and liassic strata, the structure bein 
further complicated by a large inclined fault, whith 
throws the older beds to a considerable depth in the 
centre and separates the immediately available portion 
into two districts—Bességes on the west, with fourteen 
seams varying from 19}in. to 8ft. thick, and Moliéres 
on the east, where the formation is thicker, but fewer and 
smaller the seams, nine of from 12in. to 35in. thick, which 
are very regular in their extension, being known. The 
coal contained in the coal company’s property, which has 
been very carefully estimated from plans and borings, is 
about 20,000,000 tons known, and about 100,000,000 sup- 
posed to exist under the secondary strata. The method of 
working is somewhat similar to that of South Wales, where 
the original stall system is modified by long wall. A 

air of levels are driven in the direction of the seam 
rom 42 to 54 yards apart. These are connected 
by rise headings at intervals, driven from the lower to 
the upper level, the blocks of coal being further divided 
by headings parallel to the direction of the levels, so as 
to form pillars of about 16 yards in the sides. These 
pillars are then taken away from above downwards. The 
waste is packed with stuff from above, if the workings 
are below the general level of the valley, otherwise the 
roof is allowed to fall and fill up the empty space. In 
very thin seams, as in the Moliéres district, where they 
are worked as low as 13$in., pillars are not made, but the 
coal is taken in long work from the lower level upwards. 
The broken coal is sent down to the levels in baskets 
ro sledge-runners by the colliers’ apprentices, the in- 
cline being such that a boy of sixteen to eighteen can 
easily move a load of 5 or 6cwt., and bring back the 
empty sledge. In the main roads the traction is effected 
in tram wagons, which are narrow but of considerable 
length, holding 17 to 18 cwt., one man being able to make 
ten journeys of 1 kilometre (about 6% miles) in the shaft. 
For greater distances horse traction is used. 

A trial level of considerable interest is now in process of 
completion at these mines. [tis between threeand four miles 
long, and crosses the whole extent of coal measures hidden 
at the surface - overlying strata, in order to verify the 
continuity of the formation, and to prove whether the 
assumption of 100,000,000 tons of coal in the area is cor- 
rect or otherwise. The production of these mines in 
1877 was 448,141 tons, of which rather less than one- 
fourth was classed as large coal, the small amounting to 
345,850 tons. Some of the coals, especially the lower 
seams, are very much mixed with shale, so that the ques- 
tion of a complete system of washing is of great import- 
ance. This has been very fully studied by the director 
of the mines, M. J. B. Marsaut, who produced an 
apparatus in which the loss of fine coal by the current 
set up in the return motion of the ordinary plunger 
piston machine is in great part obviated by allowing the 
charge to fall through still water only. This is effected 
by suspending the washer, a nearly square box witha 
sieve bottom holding 5 tons, by a piston and hydraulic 
cylinder, arranged like a lift or hammer, and dropping it 
by a series of short strokes, varying from lin. to 8in., to 
the bottom of a tank 10ft. to 15ft. deep, the material 
lifted by the passage of the water thro the sieve at 
each movement being classified by the fall during the 
interval of the stroke ; but as there is no back movement 
of the water the dust is not carried through the holes, but 
remains in the mass ; and as this is mainly good igs 
considerable saving is effected. The removal of the 
hme is effected in a similar manner to that adopted in 
the Evrard machine, the box being divided into three 
unequal sections, which form parallel slides, which, when 
lifted to the proper height by the piston, are pushed 
across by a horizontal hydraulic engine, when their con- 
tents fall into the proper hutches placed for their recep- 
tion. A large sized working model of this apparatus is 
shown next to M. Evrard’s in the machine galery. The 
machine in use at Bességes cleans from 120 to 150 tons of 
coal in ten hours, with only one man or boy to attend to 
it, the work of ore the necessary water pressure 
being equal to about 1-horse power, the proportion of 
incombustible matter bei uced from 26 to 13 per 
cent, under the most favourable condition. he 
adjoining mines of Lalle, belonging to the Terrenoir 
Company, are generally similar tv those of their neigh- 
bours. The coal is overlaid by triassic and oolitic 
strata, the former containing stratified brown iron ht 
which are worked in the mine of Travers. A mode 
of these workings forms a principal object in the 


Terrenoire yore a vilion. It is entirely made of 
wire on the ve of horizontal contour lines, no con- 
tinuous s ing employed except to show the 


shafts and levels. In a second model in the machine 
gallery the areas of coal removed are represented by 
patches of wire gauze. The different contour lines are 
united and supported yt lines of fences and other 
cadastral divisions, so that the idea of a map is com- 
pletely carried out. This very beautiful object as a 
monument of patient labour almost rivals Japanese work, 
and took two tomake. The new pit frame of the 


Puits Terret in these mines shown in the machinery 


ery is noticeable as a departure in man 
eng tedin French practice. It is about 45 


high, of 





angle iron lattice-work, the framing being very similar 
to that adopted at Burnley and other Lancashire col- 
lieries, the legs and struts having a broad spread to dis- 
tribute the load upon as large a base as possible, the 
ground being very much mined and subject to great 
alternations of wet and dry weather at different seasons 
of the year. The Lancashire system of two wire rope 
guides to each cage is also used. The cage is Me sit 
by a long iron frame of the shape of a horse- 
shoe magnet connected with the rope at the top of the 
arch, and carrying on each of the straight limbs four 
hooks which form sockets for pins projecting from the 
sides of the pit tubs, which are actually wooden tubs of 
an oval base mounted upon tram wheels. Four of these 
form a load ; they hang freely on the hooks when tra- 
velling, the wire guides passing through eyes at the back 
of the straight limbs of the horseshoe. The whole arrange- 
ment is an exceedingly simple one, but looks rather dan- 
gerous except for comparatively low speeds, where the 
guides are subject to no great oscillation. The same com- 
pany have adopted Carves’ system of coking, which is 
shown in a model in their pavilion, and also by the 
inventor in the colliery ga mr next to the Mines 
de la Loire. The oven is of the ordinary Q shaped 
Belgian pattern with bottom and side fiues, which 
are et by the gas given offin coking. This, however, 
is not burnt direct, the volatile products of the distillation 
being first drawn by an extractor through a system of 
serpentine pipes and condensers analogous to thos: used in 
gas purification, when the tar and ammoniacal water are 
condensed, after which the purified gas passes over a 

ate fire at the bottom of the oven, and is burnt for 

eating, the waste flame raising steam for the ram and 
other operations requiring power. The original ovens 
were about 32in. wide, but on rebuilding a series that 
have been several years in use, they have been reduced to 
294in. and 284in., in order to get the interior of the coke 
more thoroughly carbonised. The time of burning is about 
72 hours, 1573 parts of coal yield 1000 of coke, the acces- 
sory products being 24°52 of tar and ammonia-water, equal 
to 3°6 of sulphate of ammonia, about a ton of that salt 
being produced daily. 

The mines of the Grand Combe, also near Alais, are 
among the most important of the south of France ; they 
occupy an area of about 20,000 acres, in the form of a 
basin, which is bounded on the west and north by mica 
schists, and on the east by overlying new red sandstone 
strata. The coal-bearing measures are divided into an 
upper and lower series by a middle division of about 
1150ft. of barren rocks. Some twenty-four seams are 
known in different parts of the district, but they do not 
appear to be continuous with the same character for any 
very great distance. The thickest contains from 25ft. to 
32ft. of coal, with 8ft. to 12ft. of rock bands of different 
kinds. The best coking coals of the lower series are 
thinner, varying from 34ft. to 15ft. The country is inter- 
sected by tan valleys, the coals cropping high on the 
hill-sides and dipping into them. e workings have 
been commenced day levels, but with increasing depth, 
shafts both underground and from the surface have be- 
come necessary ; the roadways are, however, so arranged 
that no traction is necessary, the loaded coal-trams 
travelling down the principal roads to the shaft almost 
without being touched, the incline being always with the 
load ; and when st they are taken to a quarry 
filled with stuff for filling up the waste, and lifted by 
steam-power or water-balances to the level of the out- 
crop, about 600ft. above the valley, whence they travel by 
a special gallery to the workings that require filling, also 
moving by lg me the same wagon passing over 
some miles of ground from the time of its starting with 
a load of coal till its return to the same point, filled with 
earth or stone. The advan’ of pay aye one direc- 
tion of movement in the workings, and the suspension of 
all drawing except that in the shaft, is considered to more 
than counterbalance the extra depth of shaft required and 
the disadvaatage consequent on keeping open the great 
length of galleries required by this system, which, of 
course, can only be adopted ina very hilly country. The 
total production of these mines in 1877 was 645,000 tons 
of coal, 75,300 tons of coke were made and 168,200 tons of 
patent fuel. 

The small coal field of Aubin-Cransac, worked 
by the Paris Orleans Railway Company, is chiefly 
of interest for the great thickness of the principal coal 
seam, in places as much as It has been very 
irregularty worked at the outcrop, and is in consequence 
on fire for some distance from the surface. Great care is 
required in filling up the empty spaces to prevent the 
fire taking hold of the coal before it is removed. ‘lhe 
collection of minerals produced by sublimation in the 
burning wastes is of great interest ; amongst them are 
included red and yee sulphides of arsenic, galena, sal 
ammoniac, and ? osphate of iron. The company also 
exhibit plans and a model of the dressing floors of their 
metallic mines in the same neighbourhood. These are 
only of interest as having been made by the workpeople 
on the spot, and not by professional model-makers. The 
chief novelty is in the construction of the stamps, which 
have divided stems, so that the cam works directly on 
the centre line of the stamp upon a friction roller instead 
of the ordinary overhanging tongue-lifter. The produce 
of these mines is but small, amounting only to about 800 
tons per annum, dressed up to 45 per cent. produce, the 
lead being, however, tolerably rich in silver. A model of 
a blast furnace at the same place is chiefly noticeable for 
its senederart of the distinctive features of the Brit- 
genbach construction, the gas being taken off at eight 
points equi-distant round the top of the furnace, and 
carried by an equal number of wrought iron down- 
comers to a ring washing-box, about half-way down, 
whence it is conveyed to the stoves and boilers by two 
tubes of large size. The stack is constructed of diminishing 
rings — upon each other, without any casing, each ring 
being po the same manner as the ori furnace 
on this plan at Neuss, but we understand that the whole 
has been subsequently inclosed in an iron jacket. The 





hearth is built in with numerous water boxes, the whole 
construction being very complicated ; but judging from 
the results obtained, the furnace is not a very satisfactory 
one as regards economy of fuel. 

The coal-fields of the Saone et Loire are represented 
by the Epinac, Creusot, and Bla companies. The 
first show a full-sized section of the pneumatic tube 
erected in the Hottinguer shaft for drawing coal without 
using ropes, according to the method devised by M. Z. 
Blanchet, the director of the mines. This consists essen- 
tially of a tubular column of sheet iron built up in rigs 
flanged and bolted together, with india-rubber washers 
between the joints, extending from top to bottom of the 
pit, a distance of about 650 yards, within which moves a 
ong piston formed of two leather cushion packed discs, 
fhehosiiig between them a deep cage with nine decks, 
each carrying a single coal-tub. The lower end of the 
column is connected with an escape pipe of 19°5in. dia- 
meter, which opens to the external air at the surface. 
The cage is lifted by atmospheric pressure acting against 
a vacuum formed above the top piston by an exhausting 
air-pump capable of maintaining a maximum vacuum of 
about half an atmosphere on one side of the piston in 
either tube. The regular drawing engines have not as 
yet been brought into use, but when completed they will 
draw a load of about 10 tons at a mean speed of about 
20ft. per second. The coal burned to accomplish this 
will amount to about 3 per cent. of the useful load raised 
from a depth of 1080 yards, while the results obtained 
with ropes show the consumption to be at the rate of 
about 1 per cent. for every 100 yards of depth, or for the 
above depth from 10 to 11 per cent. The ventilating 
effect of the tube even with the present small engine is 
very marked, and has facilitated the driving of a level in 
rock for more than 300 yards from the pit ‘bottom with- 
out any special ventilating arrangement. The total 
weight of the column is about 342 tons, and the 
cost about £12,000, the large engines to exhaust 
25,000 cubic feet of air per minute being about 500- 
horse power. The shaft, 12ft. in diameter, is divided 
by timbers into four rectangular compartments, two 
of which contain the tubes, while the others are used 
for the cages and cables of the auxiliary winding engine 
used for examining, cleaning, and repairing the outside 
of the tube. According to the observations made during 
eighteen months’ working, the useful effect obtained from 
the motor is higher even with only a single tube than 
with the ordinary rupes and cages, and with two the 
effect must be proportionately higher; as the dead weight 
of the trains is entirely compensated by the two sides, so 
that power is only required to lift the useful load on the 
ascending side. 

MM. Schneider et Cie.’s Creusot collection contains 
but little of interest in reference to coal working, the 
mode of occurrence of the coals being represented by 
some pictorial and popularised diagrams, which are in 
marked contrast to the exact information furnished by 
other companies. The most important object of this 
class is a drawing of the new deep pit at Montchanin, 
intended to be sunk to a depth of nearly 1000 yards. 
The drawing engines have paraboloidal rope drums, with 
a spiral bed for the tapered round ropes, which vary in 
diameter from 3in. to 8in., the diameter of the drum 
increasing from 194ft. at the first to 39ft. at the final lap. 

The Blanzy Company occupy along the southern 
side of the Saone et Loire basin about 50,000 acres 
of land, containing coal seams of great thickness, 
but subject to considerable variations within short 
distances. The nature of the ground is well shown 
on a large model, representing the best known por- 
tion of the district for a distance of about 23 miles 
along the strike of the bed, and of five-eighths of a mile 
towards the dip, down to a depth of about 350 yards 
below the surface. The construction adopted is that of 
a series of equidistant vertical sections, drawn upon glass 
plates, intersecting at right angles, so that the curvatures 
and interruptions of the principal seams may be followed 
without diffeulty by the eye over the entire area. The 
relief ae of the surface is placed below the sections, 
instead of above, in order to facilitate references to the 
pits and other sectional points—an apparently awkward 
arrangement, but more convenient than it looks in 
practice. The principal workings in this district are 
opened in two seams, varying in thickness frum 28ft. to 
60ft. Above these are three smaller seams, from 34ft. to 
13ft. thick, but of inferior quality; and below them a 
third thick seam has been discovered, but its continuity 
has not been determined. At the pits known as §. Peter 
and §. Eugenia, the maximum thickness of the seams 
appears to be reached. At the former, the first main 
seam has been found, at 100 yards below the surface, to 
be 973ft. thick ; the second, at 270 yards, with a thickness 
of 75ft.; and at 320 yards, a third, divided inte several 
beds, measuring i 50ft. without having reached the 
floor—the section thus showing a total thickness of 221ft. 
of coal in a depth of 342 yards. These great thicknesses 
are, however, not continuous for any considerable dis- 
tance, as the ground is very much faulted both longitu- 
dinally and transversely. One of the most interesting of 
these dislocations is that known as the 8. Marie fault, 
which has a throw of about 108 yards, or about the dis- 
tance between the two principal seams, so that a level 
driven through the fault passed directly from the upper 
to the lower seam, without the miners being aware of the 
change, which was only recognised at a later period by 
ot observed in the strata constituting the roof of 
the 

The method of working adopted for these thick seams is 
exclusively that of horizontal slices about 8ft. thick, worked 
in aseries of three to five in a stage, with complete filling 
up of the excavation, or generally sinilar to that pre- 
viously described as followed at St. Etienne and else- 
where ; but with the special difference that no permanent 
levels or roadways are kept open in the coal, but are 
entirely confined to the rock on the fioor side of the 
seam. Each stage is provided with two service galleries, 
driven about ten or fifteen yards distant from the coal, 
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and communicating with it by cross cuts at intervals of 
about eighty yards. The lower level in each pair is used 
for the removal of the coal to the shaft, and for the 
intake ventilating current, while the upper one serves for 
the introduction of filling material, and as a return air- 
way. This method, though requiring a very large amount 
of rock galleries—up to 2200 yards per annum—has been 
adopted with a view of securing the workings against 
explosions of fire-damp, which have, unfortunately, 
been rather frequent in these mmes. Some of the 
more disastrous of the later explosions have been 
traced to the propagation of the blast by coal dust 
in the air, so that as a matter of precaution the 
dust in the roads is regularly swept up, and the floor 
watered at intervals. Iron doors with double panels of 
coarse wire gauze have also been adopted to some extent 
experimentally, and are found to allow air to pass freely, 
while quite impermeable to fiame. Machinery is used on a 
very large scale both in driving galleries and sinking, the 
power being furnished by air at four atmospheres pres- 
sure * sage ge by compressors of the Colladon pattern, 
together of 380-horse power. The boring machines 
employed are that of Dubois and Francois in the larger 
levels, and Darlington’s in smaller levels and shaft 
sinking. The former has the advantage of great speed 
in action, but from the difficulty of using it in any but a 
nearly horizontal position, it is rather wasteful in explo- 
sives, and uses about one-half more powder and dyna- 
mite per driven than Darlington’s machine. The 
speed of driving in levels working two shifts is from 47in. 
to 62in., and in extreme cases 67in. per day, or about 
three times that of the best hand labour. The cost, 
owing to the expenditure for the compressors, which 
amounts to between 12s. and 15s. per yard driven, is 
somewhat higher than that of Neo Bing but against 
this must be put the circumstance that the rock, roads, 
and other dead work are kept properly in advance, 
whereas with hand labour they were invariably in arrear. 
An important series of experiments, extending over five 
years, have been carried on at Blanzy, on the use of 
mechanical means for cutting and breaking down coal, 
with a view to the abolition of gunpowder in the 
workings. The machines of Brown and Winstanley have 
been tried, but, owing to the treacherous character of the 
coal, which often gives way in the most unexpected 
manner, have not been found available as a substitute for 
holing by manual labour. For breaking down, a con- 
trivance called the coin Levet—which is a modification 
of Jones and Bidder’s hydraulic wedge — has been 
adopted, the chief difference being that in the latter 
the small hydraulic press is used to drive a wedge 
between two half-round bits, while in the former 
the wedge is reversed in position, the broad end 
of the wedge being at the bottom of the hole,and the 
power of the hydraulic piston is applied to pulling it 
outward. A new machine intended for use in driving 
headings in coal is another outcome of these experiments. 
It consists essentially of five rotating crown borers 
mounted horizontally and geared together by spur wheels, 
motion being communicated to the central one by a three- 
cylinder Brotherhood engine and shafts with universal 
joimt couplings. The frame carrying the borers is so made 
that it can be placed horizontally or vertically on either 
side of the railway truck forming the base of the machine, 
or in any intermediate inclined position. The depth of 
the cut is about 32in., and when a series of five holes has 
been bored the axis of the carrier is shifted by about the 
diameter of one hole and an intermediate series is put in, 
which enlarges the first series into a practically con- 
tinuous groove, so that the block can be easily wedged 
down without requiring powder. This apparatus, which 
has been contrived especially for use in fiery portions 
of the mines, is as yet pl in the experimental stage, but 
is hopefully spoken of by the authorities. The last 
principal object in this very interesting series is one of 
the force pumps of a direct-acting underground pumping 
engine, with a dead lift about 1000ft., which has been at 
work for seven years without intermission; during this 
time only one valve has broken, after making rather more 
than 5,000,000 beats, the other having been changed as 
worn out after 11,500,000 strokes. Those showing 
least wear lost 12mm. in the thickness of the valve plate 
and 8mm. on the depth of the seat, while in the most worn 
the corresponding alterations were 13 mm. to 14mm. and 
9 mm. respectively. 

In concluding this rapid sketch of probably the most 
interesting collections ever brought together in illustra- 
tion of coal mining, we must call attention to the very 
complete way in which the different companies have 
presented the different sanitary and benevolent institu- 
tions established for the benefit of their workpeople in 
the shape of improved dwellings, hospitals, mills, and co- 
operative stores, savings banks, sick and pension funds, 
which bear ample testimony to the French talent for 
organisation, and the kindly and liberal interpretation of 
the duties of capital in regard to labour. To go into these, 
however, would be beyond the province of this journal, 
and it is doubtful how far such institutions would be 
capable of being transplanted to other countries. France 
is essentially protectionist, and the employer is in most 
instances regarded as a svecial providence, and therefore 
bound to make provision for his workpeople in a manner 
that would not be thought of here. Such provision is 
also much facilitated by the practical monopoly of the 
coal-bearing areas enjoyed by the large companies, who 
are in a position to look forward to a period of occupa- 
tion not bounded by a twenty-one or a thirty-five years’ 
lease, but may make provision for the future on the basis 
of a perpetual possession. That this advantage is not 
without its drawbacks is apparent in the very high price 
charged to the consumer, and which does not appear to 
be susceptible of any great reduction. From this, how- 
ever, springs the desire for promoting economy in con- 
sumption, as evidenced in the numerous contrivances for 
working steam with high expansion ; the utilisation of 
slack for patent fuel, and others of a similar kind, which, 
ecconomically considered, are unmixed benefits, and such 





as might with advantage be practised in more favoured 
countries. When we find that the exports of the port of 
Rouen, not a sea harbour nor in a coal-producing country, 
include 50,000 tons of patent fuel made from Cardiff 
small coal, we are led to argue whether this might not 
have been as usefully produced nearer home. 








THE IRON AND STEEL INSTITUTE. 


On Wednesday, the 18th inst., the third and concluding day of the 
Paris meeting of the Institute so far as the reading and discus- 
sion of papers was concerned, there was again, as on the two 
previous days, a large attendance of members and visitors, who 
assembled, as before, in the rooms of the Société d’ Encouragement 
pour l’Industrie Nationale, 44, Rue de Rennes, Dr. Siemens 
presiding. 

The President, after making some additional announcements 
as to invitations and facilities offered to members by French 
friends for their entertainment in Paris or in connection with the 
excursions to the provinces, referred to some remarks of M. Henri 
‘Tresca, on the previous day, in regard to the kind of action that 
would take place in subjecting metal to certain strains, and said 
that gentleman had kindly placed in his hands a model illus- 
trative of that action in the form of a plate bent up into the form 
of a cylinder, explaining that upon the plate having been marked 
with squares, the sides of the cylinder showed exactly the direc- 
tion each line of square took thereon, exhibiting at a glance most 
beautifully how the flow of solids did take place when metal was 
subjected to such strains. ‘The President then stated that 

fessor Jordan wished to make a few observations before the 
ordinary business commenced. 

Professor Jordan said he could not allow the opportunity to 
pass without making some allusion to a subject which had been 
alluded to in the opening address of the President. He referred 
to the lamented death of Mr. Thomas Whitwell, who had lost 
his life, as the President had stated, while engaged upon an 
important experiment in connection with metallurgical pro- 
cesses, and with whom he—Professor Jordan—claimed to have 
been on terms of friendship arising both from scientific relation- 
ship and from strong ties of social acquaintance. In Mr. Whit- 
well the Institute had lost one who was eminent in both these 
respects, being distinguished both by his social qualities and by 
his scientific attainments. Mr. Whitwell was not so well known 
in France as in England, in res: of the department, in which 
he stood so high, but in France he was well known as an engineer ; 
and no one who was engaged in that branch of scientific study 
and pursuit in France could be unacquainted with his high 

ualities. He was the founder of several important bodies in 
En, land, and worked vigorously for the promotion of science 
and industry, for nature had gifted him with a strong physical 
constitution as well as with great mental powers. Frenchmen 
had good reason to remember him; and no Frenchmen could 
forget his conduct during the war of 1870-1. In conclusion, Pro- 
fessor Jordan asked on for coming forward so prominently 
in this matter, but said he should not have forgiven himself if he 
had from any default on his = allowed the opportunity afforded 
him by this meeting of the Iron and Steel Institute in Paris to 
— without endeavouring, as a member of that Institute and a 

‘renchman, to express his admiration of the great man they had 
lost, and the sincere regret with which that loss was regarded by 
him in common with many of his countrymen. 

The President expressed appreciation of M. Jordan’s kind 
words and called upon Mr. Head to make a motion. 

Mr. Head said, the President told them on the first mornin 
of their meeting something which must have filled them all with 

e reminded them that his term of office was about to 
expire, and that they should soon see him no more in the pre- 
sidential chair. But, however much they must have been filled 
with regret at that announcement, he was quite sure it would 
be somewhat mitigated when he told them the council had 
appointed a successor, and who that successor was. The way in 
which they received the announcement was such, that it would 
seem to be unnecessary for him to say any more on the subject ; 
but still, in order that everything should be done decently and in 
order, be was informed that it was proper that an ordinary member 
should move as a resolution that . Edward Williams be 
elected President of this Institution, as soon as that office is 
vacated by Dr. Siemens. He was sorry that the duty of movin 
this resolution should have fallen upon him, and yet lad 
—sorry, because he should have liked that the duty and 
responsibility had fallen into the hands of some person to whose 
mind suitable words came a little more readily n they did to 
his; but he was glad because it enabled him to say one or two 
words about one with whom he was familiar—their friend Mr. 
Williams. He had known him for a dozen years; he had 
met him on many occasions, public and private; he had 
sat with him on e same boards; he had sat under 
his chairmanship; he had had the pleasure of working, 
and, he might add, also of fighting alongside of him. 
He felt quite sure that the council could not have fixed upon any 

mtleman who was more suitable to preside over the Institution. 

r. Williams was sure tu keep them in good order in their dis- 
cussions. He would not detain them longer than by simply 
moving that Mr. Edward Williams be appointed President of the 
Institute to succeed Dr. Siemens. 

Mr. Price supported and ded the moti 

The President formally put the resolution to the meeting, and 
it having been at once carried by acclamation, declared Mr. 
Edward Williams unanimously elected. 

Mr. Williams, who was received with cheers, thanked the mem- 
bers at considerabletlength for the honour they had done him in 
electing him their President. 

The President said it was now proposed to proceed with the 
adjourned discussions on the three papers on steel which had been 
read on the previous day—viz., the paper by Mr. Richard Aker- 
man, Professor of Mining and Metallu at the School of 
Mines, Stockholm, on ‘‘The Most Recent of Iron and 
Steel Industries, judged from the Paris Exhibition ;” the paper 
by Mr. Daniel Adamson, C.E., Dukinfield, Manchester, on 
**The Mechanical and other Properties of Iron and Soft Steel ;” 
and the paper by M. Ernest Marché, C.E., of Paris, on ‘‘ Some 
Recent Aspects of Steel Manufacture.” 

Mr. Mitchell said his experience of steel was confined chiefly to 
its use in shipbuilding. The question of securing the minimum 
draught of water had been so often urged, that in many cases 
shipbuilders were driven to adopt such materials as would forward 
the end in view. Some sixteen or eighteen years ago, the firm of 
which he was a member had to construct a vessel of large dimen- 
sions, with only 18in. draught of water. They turned to steel as 
the only material they could use in fulfilment of the order, and 
they were glad at that time to pay for the materials at the rate of 
£50 per ton. The great success which attended that experiment 
induced them to adopt the same material in all similar circum- 
stances, and from time to time, up till now, they had built from 
twenty to thirty vessels of considerable magnitude. The price, 
he was sorry to say, was all that in the way of the very 
general adoption of the material (the steel). From £50 per ton 
for eighteen vessels, they came gradually to £25, which, in many 
cases, was not poe pem’ They had descended from that price 
in recent times, and could now recommend its employment for a 
great many ordinary vessels. During last year they had occasion 
to build a ship to carry 1000 tons dead weight, for trading from a 
port where the draught of water was exceedingly limited, and 
where it was of the highest consequence that the ship should be as 
light as possible. They had previously built vessels for a ship- 





owner at Newcastle, and put before him the applicability 








of steel as a means of saving weight. After considerable 
negotiation with Lloyd's, he was glad to find Lloyd’s take up 
the matter with great warmth and almost enthusiasm, 
and they appointed a special commission to visit the various 
works where the best steel was made. A most elaborate series of 
experiments was performed, and the result was they felt that 
ultimately they might allow a reduction on the weight saved of 
about 30 per cent.; but, looking to prudential measures, they 
allowed a reduction of 20 per cent.; and in addition to that, 
seeing the great importance of steel as a shipbuilding material, 
they had since issued rules for the general guidance of the ship- 
builder. Those rules embraced the entire fabric of the vessel, it 
being constructed entirely of steel, ner e that about a fourth 
part of the internal work was still made of iron, as the saving uf 
weight in that case would not have been very great. The vessel 
he had referred to was duly built, and, although the cost was 
about 74 tye cent. greater than a similar vessel constructed of 
iron would have cost, the saving in weight, of 84 tons, was of so 
great consequence that after working for nine months she had 

roved herself a perfect commercial success; and he felt sure that 
if the same shipowner were requiring more vessels for the same 
purpose he would unhesitatingly have the same material employed 
in its construction. His firm had endeavoured to get shipowners 
generally to adopt steel in the same way. The question of 

rice was still a great obstacle to its general adoption. 

he 74 per cent. did not apply except in very special cases in the 
trade, and we must look to a further concession in price from the 
steelmaker before the shipowner could take it up as a matter of 
every-day manufacture. Steelmakers admitted that they could 
make a further reduction, but under the present circumstances 
the demand for the article was so intermittent that it was neces- 
sary to have a certain margin to cover the inconstant supply. 
The steelmakers said that if sf could be guaranteed a 
regular supply of orders they could make a very considerable 
concession in prices. ‘That was very important, because it came 
to this, that a short step further in that direction would lead to 
the adoption of steel becoming universal. He had never met a 
shipowner who would not have been prepared to give a higher 
price than 74. He therefore thought if steelmakers generally 
would take co and try a further reduction of price, there 
would be little difficulty about guaranteeing them a general 
demand for the article. Another important point in regard 
to the adoption or a of steel was the ques- 
tion as to its relative liability to deterioration as com- 
pared with iron. It so happened that the practice of his 
firm had brought them into contact with very clear proof 
of the relative durability of iron and steel. Some four- 
teen years ago they built a large number of steel ships for 
navigation in India, and a corresponding number of iron barges, 
also for traffic there. After they had been in use for three or 
four years, a heavy storm at Calcutta caused severe damage both 
to iron barges and to several of the steel steamers. They had an 
engineer there who had a methodical way of dealing, and out of 
these wrecked vessels he cut portions from the sides and bottoms 
—both iron and steel. He had them most carefully weighed, and 
knowing their original weight, he was able to send the firm a very 
accurate note of the deterioration which had taken place in the 
three or four years during which the ships had been in use. ‘The 
general result was that the waste in the steel was very much less 
than it was in the iron. He looked upon that as being very con- 
clusive as to the only doubt which appeared to remain in men’s 
minds regarding the general adoption of steel. At the present 
moment his firm were building ships for war purposes entirely of 
steel, excepting a few forgings in construction. It was not a 
matter merely of saving cost, but it was also a matter of gaininy 
advantages in the way of strength, and he felt sure that the resuit 
would be in every way satisfactory. 

Sir John Alleyn, referring to what Mr. Mitchell had said as to 
Lioyd’s allowing 20 per cent. on the weight saved in the ship, 
said he did not clearly understand what the effect of the saving 
was as ed bulk and dead weight, whether it applied to tie 
ship all over, or how; the cost being increased by the use of steel 


74 per cent. 
The President : The total cost of the ship, as I understand, 
would be 74 per cent. more if made of steel 

Mr. Mitchell said that to reduce it to actual figures the extra 
cost of the ship would be £1400 to £1500 and the extra carrying 
capability of the ship 84 tons. In the case referred to the same 
value was not continuously got by a ship weighing less in steel 
than iniron. Ships did not always carry cargoes of dead weight 
A steel ship, though lighter than an iron ship, had the same 
internal capacity as an iron ship, and therefore it was only for 
dead weight cargoes that the advantage was completely gained. 
The extra carrying capability of 84 tons quite covered in the 
shipowner’s mind the extra sacrifice of the £1400 of cost. That 
led to one other consideration. His firm would say to the ship- 
owner, ‘‘ We will give you a steel ship for £1500 extra price.” 
If he was not confined to a few inches draught of water 
he said, “No, I will not give you £1500 more; I will 
expend that in building a larger ship ;” and he said, ‘ [ will get 
a ship which will carry 84 tons more, and get a ship which, when 
carrying more bulk, and not weight, will do a great deal more 
than a steel ship.” Therefore, the steelmaker must reduce his 
price to such a figure as would enable the shipbuilder to say to 
the shipowner, ‘ ¥7e will give you your choice between steel and 
iron.” For his own part he believed that when that point had 
been arrived at iron shipbuilding would become almost unknown. 
Mr. Mitchell added that his firm had made half a dozen marine 
steel boilers, and that the general result had been a saving of 
fuel, though not to a very great extent. With regard to dura- 
bility, they could not say much after rather more than nine 
months’ use, except that they had not the slightest cause for 
doubting the petgpagr | of steel boilers. They were coming into 
very general use, as the cost of the steel boiler did not exceed 
that of the boiler made of iron. The only difficulty they had 
experienced in to the manufacture of steel sheets was in 

to the rivetting, the difficulty arising from the careless 
treatment of the rivets by young lads whose duty it was to heat 
them, as overheating made the heads apt to fly off. He would 
suggest to steelmakers whether they could not obviate that diffi- 
culty to some extent by producing a better material for the pur- 
pose different from the ordinary plates and angles. 

Mr. Kitson observed that it required great courage for a manu- 
facturer of malleable iron to nt himself at a meeting which 
appeared to be sodevoted to the interment of the iron manufac- 
turer. Knowing, however, that the audience was a sympathetic 
one, he would venture, in such an mising position, to ask its 
sympathy and patience while he said a word or two. The very 
admirable paper of Mr. Adamson had cast into the shade in a 
great measure the first paper which the ting had li — 
that of Professor Akerman ‘‘On the Most Kecent Progress of 
the Iron and Steel Industries, judged from the Paris ¥xhibi- 
tion.” He would like to allude to an observation which the 
author of that paper made, with reference to the production of 
wrought iron with a Hopkins and Gilkes furnace. Professor 
Akerman condemned the rotary furnace as a producer of 
iron and steel for the melting Papers because it contained a 
certain amount of phosphorus. He said it was clear that one way 
of producing ingot metal, even from very phosphoriferous pig, 
would be first to puddle it in a rotating furnace, and then to fuse 
the puddled iron thus obtained with pig poor in phosphorus. 
“But, on the other band, such puddled iron, notwithstanding the 
beautiful cold-worked specimens exhibited, is not in general so 
poor in rer as is desirable for ingot metal of first-rate 
quality, for Hopkins, Gilkes, and Co.’s iron, according to the 
analysis given, contains from 0°08 to 0°17 per cent. phosphorus ; 





and, on the other hand, such iron, re 
not been made so cheaply that it could be ex to compete in 
the way that has just been pointed out with mer metal, now 


so low in price,” Iron and steel having great ductility and tena- 
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city might be produced which contained a large amount of phos- 
phorus. But the rotary furnace was an admirable means of pro- 
ducing iron by the Martin-Siemens process. Visitors to Creusot 
would see there the Le ert of large quantities of puddled iron 
which were used exc 2 ates, So the melting process. It appeared 
to him (Mr. Kitson) that Mr. Bell, in the interests of the Cleve- 
land iron manufacturers, and those iron manufacturers themselves, 
ought to hesitate long before they disparaged or discouraged the 
admirable experiments and workings conducted at Middlesbrough 
by Messrs. Hopkins, Gilkes, and Co, For his own part, he hada 
firm conviction that it was possible to have the Payer gr of Cleve- 
land iron by treatment in the direction Mr. Bell had given as a 
means of reducing phosphorus, and as a means of utilising malleable 
iron for melting purposes if the iron was to be used as it was by the 
builders of ships on the Tees and the Tyne; and they would be 
poorly led by the present president if they consented to allow 
themselves to be obliterated as the present ting d dis- 
to obliterate them. In Professor Akerman’s pebet would 
found a very good reason for many of the failures which 
undoubtedly had occurred in the use of steel plates for steel 
boilers, viz., where he pointed out how a rapid cooling of steel 
caused distention of the different parts of the steel plate, and caused 
in the surface incipient disruptions and cracks, which ultimately 
developed into the destruction of the plate. In the case of loco- 
motive boilers, it was unquestionable that in America, Germany, 
France, and Russia, as well as in England, there had been 
numerous So prs we and very numerous failures. It was not 
the object of the meeting that these things should be made 
matters of antagonism, or that they should be discussed in a spirit 
of hostility. It was not possible always to give names where one 
was dealing with engineers who desired to make experi- 
ments in the interests of the vast concerns which they 
directed, but who did not wish that they should be pub- 
lished with their names to the world. He knew a case 
where ninety boilers of steel were made for a continental railway, 
and the engineer of that railway said he had had to put aside a 
considerable number of them, and, without doing anything 
which would be seriously detrimental to the interests of the com- 
pany, he was gradually retiring those boilers from the service, 
and continuing to use as he had used before the best quality of 
iron. He (Mr. Kitson) could give, if he dared, many instances 
of that kind, but he did not think it was prudept that he should 
do so. He would, however, make this remark, that the iron 
manufacturers did not intend to be put out of existence quite so 
easily as the steel men seemed to think they would be. With 
regard to what Mr, Adamson had said as to the “‘ percussion ” 
tests, Mr. Kitson expressed his preference for the ordinary 
method usually adopted in the factory, and did not think that 
the percussion test of the material was ever likely to become a 
thing of general practice, however feasible it might seem in 
theory. As to what had fallen from Mr. Barnaby, he confessed 
that after what he had heard from the Chief Constructor of the 
British Navy about the annealing and ponies of plates, and 
after hearing that the Admiralty had such a fear of the effects of 
ill-treatment by annealing in yards other than under their own 
contro] that they dared not allow it, it appeared to him that the 
material which required such delicate handling was not a 
material which in the present state of science in the boiler and 
engineers shop could be introduced all at once, and that the iron 
manufacturers in the face of treatment of that kind had plenty of 
breathing time. Until we had got all our scientific men educated 
by Mr. Adamson, iron manufacturers might rest assured that ere 
the time came for the general adoption of steel, those who 
sessed 4 material would be able to convert it into melted iron 
easily as those who were now being interred in the iron manu- 
acture. 

Mr, W. Richardson, of Bolton, referring to the experiences of 
his own firm in regard to the comparative merits of steel and iron, 
said the first boiler they put in was a steel boiler ; that it was put 
in we a ago, and that, looking at it now, he did not think 

ely 








it was li to die a natural death for some time to come. He 
thought that a great point in regard to the stability of these 
boilers was the manner in which they were cooled—that they 
be. to be cooled gradually and heated gradually, rapid cooling 

heating being a very destructive he 4 of treating boilers. 
whether of iron or of steel. Speaking of his own firm, he sai 
they had had a good deal of deposit in their boilers, arising chiefly, 
however, from dirty water. ‘They got over the difficulty by using 
zine plates, so as to waste the zinc instead of the iron. Latterly 
they had put a little petroleum in the boiler along with the water, 
and when the boiler had cooled down the men could go in with 
a brush and wash it all down. In regard to the durability of 
boilers, whether of steel or of iron, a great deal depended on the 
care with which they were treated. With regard to steel, his 
firm had sixty such boilers now, and he could confidently say that 
they did not need a set of men to repair them for a whole year’s 
time. If they involved a little extra cost at the outset, he 
believed that extra cost would be fully repaid in the end. The 
experience of his own firm was such that he did not think they 
would be induced to resort to iron boilers, whatever might be 
their quality. 

Mr. David Greig complimented Mr. Adamson on the able and 
instructive-character of his Ps r, which taught one the difference 
between pureiron and the old class of that material, and from which 
he drew one inference that seemed clear, viz., that the failures 
which had hitherto taken place in the working of steel had 
arisen mainly from the faulty construction of the material. 
Some twelve years ago he made two boilers, one of steel and the 
other of best Lowmoor iron, and, an opportunity occurri 
recently for testing them, it was found that the iron had suffe 
much more from corrosion than the steel. The metal of both 
the boilers cost the same—£24 per ton. Requiring two engines for 
bog land, he had two plough bodies constructed of a certain class of 
steel. ‘The material was continually breaking in the land, and 
ost om had it analysed, he found that it contained 3 per cent of 
carbon. 

A Member: Point 3? 

Mr. Greig: No; 3 per cent. Had he drawn the inference 
which Mr. Kitson had put forward, he should have cast steel 
aside altogether; but he attributed this to the faulty construction 
of the material. His experience of steel was that, in flange 
plates, for instance, there was never any waster, which was not 
the case with Lowmoor iron. In a few years he believed we 
should have nothing but steel. All that was warited was to 
the proper quality ‘and bee xe the steel makers to reduce 
price in the same way as the of steel rails. 
part he should have cata steel boilers, 
fifty boilers this last roan, the wasters were nil. They would 
be much more reliab hence Fxg. the Lat cde wpinny 
With regard to corrosion in sea-water, he had himself had a prac- 
tical illustration in the case of ropes laid for bugging purposes. 

steel, lasted months, and 
went to pieces from corrosion or some other chemical effect the 
salt water had. He put down another rope of steel, which had 
been down for three years. He had seen it the other day, and 
found it as good as ever—showing clearly that the corrosion of 
steel in sea-water must be due to defects in the chemical com 
sition of the material, not to the steel itself when proper! rae 
He had himself the greatest confidence in it, and hoped before 
long to see nothing but steel in the establishment with which he 
was connected. 

Professor Gruner was of opinion that the evidence he had 
heard about the length of time for which boilers might he ke 
and the various experiments which had been made with steel ani 
iron with the view of finding out which was best, must not be 
taken asa definitive proof. He thought that fr was the case 
particularly with regard to’steel, which’ might be’ said to be in 
its infancy, so far as its use for the gl vm in question went. 
For instance, we might ex great improvement when the 


workman, the disastrous effects of whose want of knowledge 





had been referred to, became sufficiently acquainted with the 
duties required of him. 

Mr. Crampton wished to make a few remarks on the paper 
of Mr. Adamson, which was of such importance that he would 
suggest whether it might not be desirable to have the discussion 
extended over to the next meeting, when many important facts 
bearing on the subject might be brought forward by different 
members, In that view English members would be thankful; 
meantime to hear the experiences of their French friends, so that 
their views might also iscussed at the next meeting. In 
dealing with these questions of steel and iron, it was most essential 
to know all about them, Mr. Adamson had said that in certain 
circumstances steel corroded less than iron, For himself, he did not 
quite understand that, Itmight be quite true, but it was sa sae f 
to know all the tances on which the assertion was b: 
Merely making a statement as to one being better than the other 
was perfectly useless, until all the circumstances were known, With 

to Mr. Richardson saying that his steel boiler stood for 
twenty years, he did not think there was anything in that. He 
had heard of many iron boilers in England standing that time. 
But even in those cases we often did not know what were the cir- 
cumstances under which they did stand for that time. He would 
give one particular instance in France, and Professor Jordan 
could, perhaps, give more from the same works. He referred to 
Anzin. When there some years ago he saw them taking an 
elephant boiler off the top of a heating or puddling furnace. He 
saw it on the ground, and it looked like new, but he was told it was 
seventeen years old, and that it was taken out under particular 
circumstances for some i espuey He went into the question 
with the engineer there. ey had about eighty boilers all of the 
same type, over their puddling and hea furnaces, none of 
them younger than fifteen, and some up to twenty years, and the 
engineer assured him they had never had a boiler-maker amongst 
them for repairs. Upon investigating the matter, he found that 
they treated their boilers very carefully. They did not 
unnecessarily force them; they took great care in _bring- 
ing the flames up, that they did not impinge directly 
on the surface of the plate, but come up to the brick- 
work and develope into a large area. But that was not 


all they did; they had ce men told off to examine 
the boilers outside and inside every three wee at 36. 
each. It was that system of careful looking after the boilers 


which produced these good results; and from what he saw of 
those boilers they were likely to last another twenty years. It 
was extremely important that we should not run away with one- 
sided notions derived from particular experiments. It was 
necessary to know all the circumstances conn with them. 
He was glad to find that his friend Mr. Kitson was not going to 
let the steel gentlemen tread Sag his toes just as they liked. 

After a few remarks from Mr. Hollis, who pointed out certain 
defects in Admiralty tests, and urged the importance of uniformity 
and purity of material, 

The President expressed approval of the suggestion that the 
discussion should be extended over to next meeting, as no doubt 
there were still many members who wished to speak on the sub- 
ject, but proposed, meantime, to bring the discussion to a formal 
close in order to afford the readers of the papers, if they desired 
it, an opportunity of replying to any points that might bave been 
raised. ey could then, at the next meeting, have a fresh dis- 
cussion on the same grounds. He would call on Mr. Bell to 
reply first to Professor Akerman’s paper. 

r. Lowthian Bell said he did not know whether the president 
had done quite right in making him responsible for anything 
Professor Akerman had said. At the same time, looking at the 
character of that gentleman generally, and comparing him with 
other metallurgists, he felt bound to say that there was no one for 
whose opinions he would sooner become responsible. He had, too, 
in the been instrumental in inducing Professor Akerman to 
favour the meeting with his paper. In the first place, he would 
answer an observation of Mr. pton, who had cast a certain 
amount of ridicule on Mr. Richardson’s statement that his steel 
boiler had only lasted for twenty years. It should be borne in 
mind that Mr. Richardson did not make that statement because 
the boiler had lasted for a long time, but because it had been 
— on the other hand, that a boiler could not be made of 
steel which was calculated with any degree of certainty to last 
that time. It was something that the steel boiler had lasted that 
time, and that to all appearance it was likely to last for another 
twenty years to come—that Mr. Richazdson’s boilers were likely 
to last as long as those which had been spoken of by Mr. Cram 
ton. He would next refer to a question put by M. Tresca on the 
dee day, as to whether it was true that we made too much iron. 

‘hat was a question he was afraid he could not very well answer. 
He had not been able to satisfy himself on the point, but were it 
not that he saw the meeting so com ly at their ease and enjoy- 
ing themselves, he would have been led to the belief that, whether 
they were making too much iron or not, they were getting far too 
little for it. There was the further question, ‘‘ Can we make it 
with less coal?’ That was a very large question, and in regard 
to the manufacture of pure malleable iron in its useful forms, 
there was no doubt an abundant margin for a great amount of 
economy so far as the process of puddling and the process of mere 
heating are concerned, because it was in the rs either read or 
about to be read, that the furnaces used for those two operations 
did not require very much more than 10 per cent. of the fuel. 
He did not, however, apprehend that there could be any ey 

economy effected as regarded the pop ige 4 of fuel f 

use, if the views that were entertained as to the action of the 
blast furnace were correct, there was a theoretical limit to what 
was practicable. Every Bessemer works now in operation 
either did or ought to be able to effect the whole of the operations, 
from the manufacture of the pig iron up to the ingot, with the 
quantity of heat obtained in the blast furnace—that was, the 
quantity of carbon and silicon in the big supplying sufficient 
heat for conversion. Admitting for the moment that the 
manufacturer of iron was about to enter on an_ entirely 
néw phase, he would caution the meeting and manufacturers 
of iron against adopting too hastily any particular dogma. He 
believed the manufacture of iron, more than any other manufac- 
ture with which he was acquainted, had suffered by the introduc- 
tion of false doctrine. They all knew how the world refused to 
listen for one moment to the doctrine that blast were 
i as cheaply in summer as in winter. 
face of it, could be more reasonable than to sup- 

‘that if blast furnace worked better in cold weather, the last 
‘ ine eng pease rer tier bys eagas | Be be to 
yp a8 vn Allknew how letely thisidea had exploded. 

ement had been to phosphorus as 
esa ares quality of iron. The old notion was that the only 
enemy iron had was sulphur, to the presence of which a great 
many evils were ascribed; for this reason, that whatever there was 
in the manufacture of iron which was not perfectly understood it 
was held to be sulphur. Erecreing was attributed to the action 
of electricity that was not intelligible, or could not be attributed 
to the action of some well-known cognate body. That subject 
had been rather forced on his attention by some words which fell 
from the president ; and, though no one could receive anythin, 
which came from the president on the question of iron stee 
with respect than he, yet as a member of the Iron and 
Steel Institute he belonged to a which occasionally revolted 
against its head in the matter of opinion, and he must be 
excused if he did not accopt the heresy to which he fancied 
that Dr. Siemens had given utterance when he said that 
manganese was only a cloak to hide imperfection in iron. For 
his own part he could not accept that dogma at all. He might 
as well be told that carbon was a cloak to hide imperfections in 
iron. With regard to the tensile strain of malleable iron, all 
knew the interest Sir John Alleyn took in the en but to 
talk of the tensile strain of any malleable iron with which we 
were acquainted, and to put it in comparison with steel, was 





entirely beyond the question; and until Sir John Alleyn brought 
a great number of proofs to show that the opinion of ironmakers 
was wrong and his dictum was right, we must adhere to the belief 
that steel was stronger than iron. He thought the dogma to 
which he had refe: could not be maintained for a moment; at 
all events the question must lie over until the next meeting took 
it up. But while speaking somewhat contemptuously of manga- 
nese, the President had also spoken of the want of certainty 
attending the results of the Rineun converter. Now, Mr. 
Richards was at the passant time engaged in the manufacture of 
20,000 tons more of rails for the North-Eastern Railway, of 
which he (Mrz. Bell) had the honour to be a. director ‘Mr. 
Richards had them of the great uniformity of the com 

sition of the rails manufactured in the Bessemer converter. But 
the North-Eastern Railway did not choose to accept merely the 
assertion of Mr. Richards, not that they had the least doubt with 
regard to his good faith, but they had had sufficient experience in 
the use of rails to prefer to satisfy themselves by their own 


investigations; and, chiefly by his (Mr. Bell’s) advice, the 
North Heasterr ailway had 1 sprinted their own chemists, 
who for some time made analyses of 
all the rails delive to the company, and nothing could 
exceed the uniformity which they show Those rails were in 
rotest against the doctrine which the President had laid down. 
There were no rails that they had obtained up to the present 
time which contained so much manganese as those furnished by 
that firm. They had not yet had sufficient trial to enable him to 
speak of their durability; but so far as the ordinary tests went, 
he felt bound to say that those rails, containing 1 to reny “a 
cent. of manganese, were equal in resistance to any rails ad 
been delivered to the company. He made assertions 
i yg ure one he had of aah sey because he _ he ea 
at all in the works in question. e contrary, 00) upon 
the substitution of i made from the ores they were obliged to 
bring over from Bilbao or from the West country, with f 
somewhat akin to those which actuated Mr. Kitson. A word 
with regard to iron. He believed that railway engineers were in 
a great measure to blame for what he was about to state, and that 
was, that, extraordinary as it might cepa, the steel rails of the 
resent day were very far from fulfilling the expectations that 
Rad been formed of them at one time.. He spoke now of railway 
matters. That, he believed, was in the main owing to 
what he thought the somewhat absurd condition which railway 
engineers railway boards generally had i on the manu- 
facturer . Ciline rails. hy “~* ee! to cn was Yama we 
im —the falling weight test. ilway engineers in 
eee ago that when a ball of a or moderate weight fell 
from a certain height and the rail stood that, all the requirements 
were met. Now, why, use they had got to use steel i 
of iron, they should ider it necessary that instead of the fall 
of an 800Ib. or 900Ib. ball from a ane of 5ft. or 10ft. being 
sufficient for their purpose, they should insist upon a bali of a 
ton weight falling nearly 30ft., was a thing he could not under- 
stand, unless, acting on the rule of three, they said “if a rail 
costing £5 per ton will support that impest, what will a rail cost- 
ing £15 per ton support?” The President had mentioned before 
that anything would do for a rail. All that the President 
intended to convey probably was that it was impossible to make 
a steel rail so bad that it would not be quite equal to the work 
which it would have to’do. At all events, he knew the President 
had in his mind a standard in regard to the essence of steel in 
to the properties of a rail which had no kind of value. 

The President : What I meant to say was that you could make 
excellent rails from material that was impure in itself, but which 
could be corrected by putting in plenty of manganese. 

Mr. Bell, accepting the explanation, went on to say that the 
fact that there was no subject of such general public importance 
on account of the great interests committed to a certain extent to 
its as a railway, he did not think it would be well to 
undervalue measures or considerations which had for their object 
the investigation of the properties of steel. Our old friend iron 
had had a great Looe hard blows dealt at it, and he did not know 
if the meeting would be prepared for a statement which he had 
taken out of a book recently prepared by the North-Eastern 
Railway Company to show the annual wear and tear of iron and 
steel rails. Owing to the condition imposed upon manufacturers, 
to which he had just referred—viz., that of the falling-weight 
test—the manufacturers had been obliged to make rails a great 
deal softer than they ought to have done. However that might 
be, he begged to mention to the meeting the result of the experi- 
ments to which he alluded. Out of a number of stee! rails, 
the North-Eastern Cormpony had found that the annual loss was 
equal to 1°381 per cent. of their total weight. Some of those 
steel rails which had been down and in use for twelve years 
showed a loss twice as great as some iron rails which had 
down and in use for nineteen years, and were still working. 
Something like forty of these rails, on the North-Eastern - 
way, between Newcastle and Berwick, had been analysed recently, 
pe the loss of weight was found to be 0°697 per cent., or almost 
exactly one-half of the loss in steel rails made by some of the 
best manufacturers in Great Britain. 

The President : Both shown in the same position ? 

Mr. Bell replied that many of them were in the same position. 
It was quite idle to make comparisons unless the conditions were 
exactly simi He would suggest the propriety of a table being 
prepared for the Institute containing all those figures, so that 
members might, study them at their leisure. Of another lot of 
rails, of an average of sixteen years’ duration, on the main line, 
six were analysed, and found to contain nearly #; per cent. of - 

horus and # unit per cent. of carbon, and were still working. 
ith to p meophoras, Mr. Holley had spoken of the 
quantity now permitted to exist in steel as being scarcely detri- 
mental, and he understood that 2 per cent. of phosphorus had 
been found in rails which had stood the usual test. Results 
had certainly been obtained for which he had not been prepared, 
and inasmuch as these results were quite ay ey of experi- 
ments made by himself, and conducted by . Price, it might 
perhaps be of interest to refer to them. In a large quantity of 
steel made from Cleveland pig iron, the average quantity of phos- 
phorus was not +5, but y% ; carbon about ty ¢ yet it stvod the 
usual tests, and seemed to a great degree of strength and 
value. Lengths submi to. the breaking tests, though not all 
he should have submitted them to, still stood 44 to 48 tons, and 
contained ,% per cent. ; 

A Member : The length of the specimen ? 
two inches. 

A Member: The extension? _ 

Mr. Bell replied that it varied, depending on whether the steel 
was hardened or not. When untempered it went to about 20 per 
cent. breaking at 44 tons. With regard to corrosion, he must con- 
fess that long before these results were made known he had 
arrived at precisely the same conclusion as Mr. Mitchell, Mr. 
Adamson, and Mr. Ri n, that, so far as abstract reasoning 
was concerned, steel ought to corrode less than iron, because 
what was the invariable result of oxidation on a bar of iron? 
The corrosion was not uniform. It was all in layers, and those 
layers, of cinder and iron, acted and reacted so as to produce a 

t amount of corrosion. That peculiarity was entirely want- 
ing in steel. With regard to what Mr. Kitson had said with 
respect to iron, he was sorry he could not altogether agree with 
him; it might possibly be that wrought iron, according to 
chemical composition, might be superior for some purposes 
even to steel, but he would not go so far as Mr. Kitson on 
the point of general superiority. Mr. Kitson had spoken of 
sida oles Ma hed bea e of steel and had failed. That 
might be true. On the other hand, we had the assertions of 
other gentlemen as to the queen of steel, and the evidence as 
to the North-Eastern anes ill continving to use steel for 
locomotive boilers, and generally for the purposes of the railway, 
and these were facts which could not be lightly set aside. 
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Mr. Adamson, in reply to the discussion, as regarded his own | might be for the purpose of rail-making, he felt quite sure it 
paper, adhered throughout to the views which it embodied so far | would not stand the higher test of such materials as Mr. Adam- 


as they were his own. 


He was exceedingly proud that the paper | son bad brought before the meeting ; and when you wanted to 


had been so well received, and as the discussion was to be | weld it, heat or cool it rapidly, and make it stand the test which 


adjourned he would not new oceupy much time. The President | 


had expresssed some regret that he had adopted the lin. instead 


of the Sin. specimen. As to that, he could only say that he had | 


no Government connection, and no interest in adopting any par- 
ticular method ; that his object was parely that of thorough inves- 
tigation, and that his materials and deductions had not been pre- 
pared originally for that meeting, but simply for his own guidance 
and protection as an engineer. He adopted the 10in. length as 
adecimal, and as the one which he thought most suitable for the 
purpose ; but he had taken the tion to make such ye- 
ments as to give him a test of 10in. or 8in. Re honed: rv to the 
further inquiry of the President, as to why he reso’ to welding 
instead of rolling up a thing entire, that was no doubt a very 
desirable thing in itself, but nobody had the courage to roll ap 
steel so except in a very few isolated instances. He was glad to 
hear the President’s remarks as to the steel not receiving that 
full ition which the paper bespoke for it, and especially as 
to its higher tensile strength. Of all the metals he had had under 
his investigation, he had been more pleased with the behaviour 
of that than ‘of any other, and he believed that it would come to 
be more and more largely used in the engineering practice of the 
future. He was glad that it was to be the subject of further dis- 
enussion. Its tensile strength was double that of ‘the best York- 
shire iron, and with all its Leta oe he thought it was a metal 
that must strongly recommend itself to the bridge-maker, and for a 
thousand. diferent purposes. The President had expressed regret 
that the Government had virtually rendered the engineer power- 
less to adopt material of the higher class by the limitation which 
was imposed by the Board of ‘Prade, which, while consenting to 
recognise the. use of steel in engineering construction, would only 
credit that metal with 64 tons per square inch, whereas, as the 
President ‘said; a material might be put in which would resist 
100 tons. For his own part, howéver, he confessed that he did 
not regret that position. He thought if there was any one to 
blame it was not the Government, but engineers themselves, who 
had never presented a tabulated statement of the enduring 
powers or'the composition of the metal. After alluding to the 
extensive use he had made of steel for boilers and other purposes, 
and the absence of failure which had attended the use of that 
metal, Mr. Adamson went on to notice some of the observations 
which had fallen from Mr. Barnaby, the Chief Constructor of 
the English Navy, more especially with regard to punching. 
There was no doubt in his own mind that the punching force fol- 
lowed the law of tension, and we might rest assured that the 
view he had put forward on that point was correct. With refer- 
ence to observations which had been made by some other gentle- 
men who had taken part in the discussion,’ he wished to say that 
he had no interest as a manufacturer either in making wrought 
iron or in making steel, and that the whole of the facts put for- 
ward in his paper were the result of investigations and calcula- 
tions which had been commenced years ago, and which, as he had 
said, had not originally been intended for the Institute, 

but which he had eventually been induced to lay before that 
meeting. He had no object in producing any startling information, 
his only object being to serve the cause which they all had at 
heart. With regard to boilers, it might be true, as Mr. Kitson 
had said, that ninety steel boilers had been made for a railway 
and had failed; but what was the composition of the materials? 
Everything depended on that, and the conditions attending the 
construction ‘and use of the boilers. But the most complete 
answer to that statement about the failure of these ninety boilers 
was the evidence afforded by the experience of the North-Eastern 
Railway Company, and the fact that they had got some {00 loco- 
motives, all made of steel plates, excepting certain copper fittings; 
and he believed the time would come when we should get such an 
extremely soft pure stee} material as wouldsupplant even the copper, 
With regard to Yorkshire iron, no one had more affection for it 
than he had himself. “It had done much for engineers, and in all 
cases where he bad had it before him, it proved the genuine stuff, 
and nounistake aboutit. It was characterised by uniform strength, 
and contained all the other conditions of good iron carefully made 
up; but ismight be ali that, and yet not equal to steel for engineer- 
ing’ or many other “purpeses.. Having briefly referred to the 
remarks of Mr. Richardson and Mr. Crampton, remarking that 
the question raised by the latter in regard to the duration of iror 
structures was fairly settledin the paper read by Mr. Bird before the 
Institution of Mechanical Engineers, Mr. Adamson then said 4 
word in answer to some of the observations of Mr. Bell as to the 
percentage of phosphorus admissible in iron, and said it might be 
a question how far that could be carried ; but if you had phosphorus 
you must have very little sulphur, and rice veraé. Nothing more 
than 7; per cent. was admissible for all practical purposes. It 
was true that with good workmen you could have good work 
with ps per cent. of pm ae ren present and not sulphur, but if 
ee put that through your works in large quantities you were 
ikely to get into a good deal of trouble. After touching lightly 
on some minor points, Mr. Adamson concluded by again expressing 
his satisfaction with the reception which his paper had met with 
from the members generally who had taken part in the discussion. 
The President said there were only one or two points raised in 
the discussion to which he wished to refer. There was an observa- 
tion made by Mr. Kitson to the effect that steel did not stand 
heating and cooling as well as iron. Now, he had received from 
Messrs. Eastons and Anderson, only the ~ before, a statement of 
a very interesting experiment which they had made in the rapid) 
heating. and cooling of a steel boiler. Cylindrical bodies were 
heated to redness and then plunged into cold water; reheated, 
and then plunged into cold water again. The statement embraced! 
other experiments of a similar nature. and he would hand it over 
to the sec in order that it might appear in the “* Transac- 
tions of the Institute.” With regard to manganese, — 
he esteemed Mr. Bell and put great store upon his views, he 
had the misfortune often to differ from him. In the present 
case, Mr. Bell had been perhaps too severe. He (Dr. Siemens) 
had certainly taken the view that when you wanted to make a 
high class of steel, such as Mr. Adamson had brought forward, 
you must exclude from that material foreign substances—phos- 
rus, silicon, and also manganese. He knew, from many 





pho 
experimental facts and from long experience, that you could not) 
uce a very high class of material unless you made it exceed-| 


ingly pure; and, with all deference to Mr. Bell, he thought there 
was a broad line of difference between carbon and manganese. 
Carbon, we know, associated itself with the ore, and for every 
Oi per cent. of the carbon we got a tensile strength of 10 
per cent.; but that was not the case with manganese. If you 
put 1} into rails inorder that they might resist the action of 


ekich Mr. Bell had‘objected, it was well-known that they put 
¢hat amount of manganese in order that the stuff might roll 
better, With respect to rails, he had nothing to say against it; 


on tke contrary, looking at the steel which had been so much | 


brought forward by the Terrenoire Company as the result of the 
open-hearth process, he saw no reason to find fault with it; but 
he saw great danger in the indiscriminate use of manganese 
for the production of the higher class of steel; and when we 
heard of such extraordinary results as Mr. Kitson had men- 
tioned, as to steel utterly failing, he believed that if the 
case were to be examined chemically, it would be found that that 
press —_ forced, a at _ a ma of wm ering 
sptitude for its purpose by the addition uantities o 
manganese—probably with the addition of silica, inotliet sub- 
stance which, although useful in certain circumstances, it to 
be strictly excluded from high-class steel. Mr. Adamson had 
ealied iron concrete. He wished Mr. Adamson had given names 
to the material containing 14 per cent. of manganese, with an 
ample allowance of phosplsoth. Mowever perfect the material 


¢ 








had been alluded to by Mr. Kitson, or expose it to corrosive 
action, you would find great difficulty. ‘The President concluded 
by moving a hearty vote of thanks to the authors of the several 
papers. 

e motion was carried by acclamation. 

M; J. S. Périssé then read his paper ‘On The Forno-Conver- 
tisseur Ponsard for the Manufacture of Steel,” which we print 
elsewhere. 

Professor Gruner made a few observations on the paper, com- 
plimenting the author on its general effect, but directing his 
attention more particularly to some of the views which had been 
put forward by Mr. Bell in regard to the separation of phos- 
phorus from iron. He was willing to admit that Mr. Bell had 
effected that object—the separation of phosphorus from iron—to 
a considerable extent, but ptegeeeanlin the mode in which that 
was accomplished in a somewhat different light. In his opinion, 
that separation of phosphorus from iron was to be attributed less 
to the low temperature at which the operation was conducted 
than to the absence of silicon from the material. 

Mr. Bell said he had never pretended for a moment that. high 
temperature was not quite as capable of eliminating phosphorus 
as low temperature ; but at a low temperature phosphorus disap- 
rgd rapidly, whilst carbon disappeared much more slowly. 

e knew of no experiment and of no process in the iron trade in 
which one could expose pig iron containing the usual amount of 
carbon—say, 3} per cent.—and succeed in driving out, as he had 
done, 96 per cent, of the phosphorus, while leaving 96 per 
cent of the carbon. That, he believed, was something which 
had not been done before. He quite admitted that the 
presence of silicon necessarily disturbed a rigid comparison be- 
tween the two operations. e had been most anxious to see how 
silicon did really affect the operation. So far as experiment was 
concerned, what he did was this. In the first place, the pure 
phosphide of iron was made by heatiug chloride of iron with 
phosphoric acid. In that way he got a compound of phosphoric 
acid and prochloride of iron, which was a monophosphide:of iron ; 
and he added to that a certain quantity of silica, in order to 
drive out the whole of the phosphoric acid. These two substances 
mixed together intimately, kept up heat sufficient to fuse cast 
iron after five hours, there being a small evolution of eyo 
acid. After this had been done, the same quantity of the same 
material was then exposed for two hours to a temperature equal 
to melting wrought iron ; and undoubtedly a quantity of phos- 
phoric acid was also in that case driven out, but the quantity 
was very small, whereas in the first experiment the proportion of 
phosphoric acid to iron was 1°19 to 1. At the tem ure of 
melting cast iron it became as 1°14 in the case of malleable iron, 
the quantity of phosphoric acid driven out in each case being 
very small. The experiment was too recent for him to profess to 
give an exact opinion as to the character of the reactions, but at 
the low temperature he had found carbon adhering with great 
tenacity, whereas at a high temperature the case was different. 

Professor Gruner said he was still of opinion that temperature 
was the essential element. 

Mr. Snelus thought it was of importance to know what was the 
amount of waste in the process, and expressed his opinion that 
in respect of waste the Siemens had a great advantage over the 
Bessemer process, and that this compound engine would not prove 
so economical as the latter. If the desired result could be obtained 
as rapidly by means of the single process, as by the Ponsard 
double process, he thought it would be far better to stick to the 
former, as the complicated nature of the latter might occasion a 
considerable amount of trouble. ~ 

The President, in concluding the discussion, remarked that, 
while any gentleman bringing forward a new apparatus deserv 
encouragement rather than to have cold water thrown upon his 
efforts, he believed M. Périssé would have his difficulties to con- 
tend with. He should like to make one or two observations on 
the question of lime. At the time when he first turned his atten- 
tion seriously to the open-hearth process he was in almost daily 
communication with his late lamented friend, M. Lechatellier, 
who strongly entertained the view which had been expressed by 
Professor Gruner, that basic lime was essentially the source of the 
process which he (Dr. Siemens) then brought before him, and 
suggested, as the best material to employ, alumina, which was 
found naturally in the form of oxide. They tried a great many 
experiments and the results were sometimes encouraging, but they 
never could obtain that entire resisting power which was necessary 
for practical working. One of the great difficulties they had to 
contend with was that the lining, when once disturbed. or taken 
up, could not be repaired because the old material would not ad- 
here tothe new. He also tried at that time magnesia, but without 
any better result, owing to the same want of adhesion. He tried 
also to finda lime which would answer the purpose, but there 
again failed to obtain practical results, and from the same cause. 
It did not resist the great heat in the process. Eventually they 
were driven to adopt silica lining, and that had been used up to 
the present day. ‘They used pure white sand, which had to be 
calcined to take out the vegetable matter. ‘his silica had the 
advantage that after the operation, you could put someshovelsful 
of sand into any place where the lining had been eaten away, and 
then you got perfect adhesion between the old lining and the new. 
He hoped that Mr. Thomas, who had taken up this matter, and 
those who supported him might succeed in obtaining a hard 
resisting lime lining. Meantime, he would suspend his judgment 
with regard to its practicability. 

The President concluded by moving a vote of thanks to M. 
Périssé for his paper. 

‘The motion having been carried by acclamation, and the day 
being well advanced, 

The President said it would not be possible to read the other 
papers which stood on the list, viz., a paper by Messrs. Sydney 
G. Thomas and Percy G. Gilchrist, of Blaenavon, ‘On the 
Elimination of Phosphorus from Pig fron in the Bessemer Con- 
verter ;” and one by Mr. R._P. Rothwell, of New York, “On 
the Low and Strong Water Gas Processes.” These papers would 
have to stand over until next meeting. The President then moved 
a series of resolutions egy | the cordial thanks of the Insti- 
tute:—(1) To the Société d’Encouragement R ge wd l’ Industrie 
Natiunale, the Ecole des Mines, and the Société des Ingénieurs 
Civils, &c., for the facilities they had afforded towards promoting 
the success of the Paris meeting of the Institute. (2) To MM. 
Schneider et Cie., and other companies for the ready and cordial 
manner in which they severally invited members to visit their re- 
spective works, and tor the assistance they had rendered towards 


making the present meeting a success. (3) To his Royal Highness 
earrosion, or, better, in order that they might stand the test to i 4 * = t mf 


the Prince of Wales, President of the Royal British Commission, 
for the facilities most graciously afforded to members of the 
Inst’tute to visit the Exhibition. (4) To Mr. P. Clunliffe 
Owen, C.B., secretary of the Royal British Commission, for his 
attentions in the same matter. (5) ‘lo Professor Jordan and 
Mr. Chapman, local honorary secretary, for the valuable aid 
afforded by them towards promoting the success of the meeting. 
The resolutions were carried by acclamation. 


On the motion of Mr. Lowthian Bell, a cordial vote of thanks | 


was awarded to Dr. Siemens, for his able conduct. in the chair; 
and a series of announcements by Mr, Jas. 8. Jeans, the general 
secretary, for the guidance of members in reference to their 
excursions to the provinces, brought the meeting to a close. 








Tue Permanent Exhibition at Philadelphia, in spite of oppo- 
sition, has been opened to the public on Sundays. That the 
movement is a popular one is indicated by the large number of 
ple who through the old Centennial turnstiles each day. 

n the first Sunday about 6000 visitors were registered. 





AMIANTHINE CoaL.—The name Amianthine Coal has been 
iyen to an artificial fuel, invented by M. HE. 1. J. Rocher, of 
‘oulouse, and especially adapted for heating public conveyances, 
or for use in workshops or laboratories where an open fire without 
a chimney is required. M. Rocher desired to produce a fuel in 
the combustion of which the least possible quantity of carbonic 
acid is diseng » while a pleasant and healthy odour is evolved, 
His amianthine coal is of a cheap nature, and, being dense, affords 
me eg A nage considerable an ar pee heat, burnin, 
reely but slowly, ucing no smoke, and requiring no s 
apparatus for ofiecting its combustion. ‘The essential oeaeas is 
green, white, or blue amianthus, or flexible asbestos, which is capa- 

le of subdivision into small particles in water, and which, when 
intimately mixed with other substances, forms a sort of fibrous 
paste, possessing when dry great anwar whereby it is enabled 
to stand considerable transport without breakage, and the ashes 
of which, after combustion, retain the original conglomerate 
form of the fuel. Moreover, the amianthus fibres in each fuel 
block, while it is burning, remain unconsumed, and serve to 
transmit the heat to the surface of the block. As regards the 
development of carbonic acid, the green amianthus in particular 
is of great value, being composed of silicate of lime, silicate of 
magnesia, and protoxide of iron, which by its combustion is 
further oxidised, as shown by the change of colour of the fibres 
from green to rusty brown, and thus its etfect is much the same 
as that of the pieces of iron sometimes placed in braziers 
for neutralising the carbonic acid. In order further to 
neutralise the carbonic acid as much as possible, with the 
amianthus is mixed fat lime, which, when formed into a paste 
therewith, also acts as agglutinating material, imparting great 
solidity to the fuel. In place of the lime may be employed other 
known agglutinating materials, preferably those capable of 
absorbing carbonic acid. ‘To the ‘above ingredients are added 
charcoal and acetate of lead, or nitrate of soda or of lime, or 
substances having analogous properties. Thus, for one descrip- 
tion of the fuel, 1000 parts of charcoal, 100 parts of amianthus, 
25 parts of gum, 1500 parts of water, and 100 parts of acetate of 
lead are mixed ; for another description, 1000 parts of charcoal, 
130 parts of amianthus, 60 parts of lime, 55 parts of nitrate of 
lime or of soda, and 1500 parts of water. The above proportions 
may be modified according to the purposes for which the fuel is 
to be employel. The charcoal and amianthus are reduced to a 
fine state of subdivision, and are then mixed together ; the nitrate 
of lime or analogous substance is also pulverised, and then mixed 
with the two other substances, and to this compound is then 
added the water in which the agglutinating material, gum or lime 
has previously been dissolved or suspended. The compound 
being then stirred so as to incorporate all the ingredients as 
thoroughly as possible, forms a pliable paste. This is placed 
in moulds to form briquettes or blocks, which are dried either in 
the open air or in stoves.—Scientific American. 


Deatu or Str Richarp Grirritx.—Our Dublin correspondent 
telegraphs :—‘‘ Sir Richard Griffith, who for more than half-a- 
century has filled a prominent place in Irish official life, died 
last night at his residence, Fitzwilliam-place, in this city. He 
completed his ninety-fourth year on Frida last. He had been 
for many years Chief Commissioner of Valuation, but retired 
some few years ago. He was also Chief Commissioner of Public 
Works, a position which he held up to his death, though latterly 
his duties have been only formal. He was descended from Sir 
Maurice Griffith, a member of a Welsh family of distinction, 
who settled in Ireland in the beginning of the 17th century, and 
being possessed of estates in the counties of Monaghan, Sligo, and 
Kilkenny, through failure of issue and other causes, the property 
passed from their hands, and the family settled in Millicent, in the 
County Kildare. His father married first into the Yorke family 
in Northamptonshire, and ‘afterwards a daughter of Hussey 
Burgh, the orator and poet, Chief Baron of the Irish Court of 
Exchequer. He was an influential member of the Lrish House of 
Commons. Sir Richard Griffith was born in Hume-street on the 
20th of September, 1784, and in 1797 obtained a commission as 
Lieutenant in the Royal Irish Artillery. After the passing of 
the Act of Union, when the Irish Artillery service became 
merged in that of Great Britain, he was one of two officers who 
were specially allowed, after an examination, to join the regiment, 
but on the advice of his father declined to avail himself of the 
privilege, and devoted his talents, with a better prospect of 
advancement, to the eaten of a civil engineer. In order to 
acquire more extended knowledge, he applied himself to the study 
of mining in Cornwall and in various districts of England, Wales, 
and Scotland. In Cornwall he discovered at the Dolcoath mine the 
valuable ores of nickel which had previously been thought of no use, 
and the owner was anxious to retain his services and made 
him tempting offers. He was, however, not to be diverted from 
his purpose, but extended his practical studies through the 
mining districts of Derbyshire, Durham, Yorkshire, and 
Northumberland, finally receiving in Edinburgh the benefit of 
regular instruction from such eminent professors as Sir James 
Hall, Playfair, Hope, and others. So highly was he mip, of 
that at the young age of twenty-three he was unanimously elected 
a fellow of the Royal Society of Edinburgh. In 1808, imme- 
diately after receiving this honour, he returned to Ireland and 
entered upon his professional career. He then commenced, in 
connection with the Royal Dublin Society, the publication of 
** A Geological and Mining Examination of the Leinster Coal 
District,” and in 1814 completed the work. In 1809 he received 
his first public appointment as engineer by the Commissioners 
sel to inquire into the practicability of draining and im- 
proving the bogs of Ireland, and at the same time was selec- 
ted as successor to the eminent chemist and aimee, 
Richard Kirwan, in the office of Inspector-General of His 
Majesty’s Royal Mines in Ireland. After the Irish famine in 
1822, the Viceroy, Lord Wellesley, employed Mr, Griffith as 
engineer to improve and construct roads in the counties of Cork, 
Kerry, and Limerick, chiefly with the doudle object of affording 
useful employment to the people and openivg up the mountain 
fastnesses in which the outlaws of that time found a secure home 
and would bid defiance to the Government. The result of his 
labours was that in the year 1830, 250 miles of new roads had 
been made, and places which had been before inaccessible were 
brought within easy reach of civilisation and authority. While 
he was thus engaged, the first edition of the geological map of 
Treland was published, and before the institution of the Ordnance 
Survey he was appointed Gen Surveyor. In 
1828 the general scheme, of which other officers were the 
forerunners, was initiated, and he was appointed commissioner 
for the general survey and valuation rateable property, 
a work which he proved of great social and political value. 
He examined the lead mines of Strontian, in Argyle- 
shire, at Dalcoath, and then made the uaintance of 
Richard Trevithick. He was subsequently employed by the 
Government on various public undertakings, and was, in fact, 
referred to as an authority in engineering and other works for the 
improvement of the country. One of the most useful was 
effected in this city under his guidance by the diversion of the 
river Liffey from its former course to the King’s Bridge, the 


| devastation of a block of houses of the lower class adjoining the 


Royal Barracks, which formed a nursery of disease and crime, 
and. the acquisition of the fine open space called the Esplanade. 
Hehad charge of the Land Improvement and Drainage Works, and 
was the chief eedile as regards the buildings erected by the Govern. 
ment, and in the construction of its national gallery and museum 
of national history he showed, if not classical taste, at least a 
practical knowledge and foresight in working out the construction 
with a view to utility. In 1855, on the completion of his 
a map of Ireland, he was nted by the late Professor 

‘orbes, President of the Geological Society of London, with the 
Wollaston Medal, and in 1858 he was created a baronet in recog- 
nition of his public service,”—Z'imes. 
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RAILWAY MATTERS. 


A proposal is receiving favour for the construction of a railway 
between Alyth and Braemar. 

Mr. J. WADDELL, contractor for the foundations of the Forth 
Bridge, began operations with a large staff of workmen on Mon- 


day. 

We have been uested to state that the Government of 
Canada has extended the time for receiving pro ls for con- 
tracts of the Canadian Pacific Railway until the 1st January, 1879. 


THE Russian journal of the Ministry of Roads and Ways has 
published a new re by M. Chodzko of a line of railway be- 
tween Europe/and Tndia, starting from Paris, over Warsaw, Tiflis, 
and Peshawur, to Calcutta. 

An extension of the working hours from 
hours per week has been introduced by the North British Rail- 
way Company in their engine works. Private firms in the 
engineering trade are, it is stated, following tae example. 

Propositions for railway extension in the West of England 
are receiving attention. The Bridport Railway poy sy pro- 

yose extending their line to Chard-road Junction on the South- 
Vestern line, and to obtain running powers over the Great 
Western from Maiden Newton to Dorchester, where they would 
communicate with the Weymouth branch of the South-Western 
system. ‘This would open an entirely new and direct route from 
Waterloo to the Land’s End. It is intended to make application 
to Parliament on the subject during the next session. 


Masor-GeneraL Hurcutson, in his report to the Board of 
Trade on the collision on the 15th of July, between a Greenock 
train and one from Wemyss Bay standing at Paisley Junction, 
condemns the long hours of duty assigned to one of the signal- 
men, although they only occurred in changing the rounds from 
day to night shifts, and strongly recommends continuous brakes 
and the adoption of the block system between Paisley Junction 
and the adjoining signal cabins on both lines. A number of 
causes contributed to the accident, and the blame is pretty 
generally distributed. 

SomEwnarextensive railway operationsarein progress in Queens- 
land and New South Wales. A line of about forty miles in length is 
in course of construction between Stanthorpe and Warwick, join- 
ing a new extension of the main line of New South Wales. ere 
is also a line in construction between Maryburg and Bundaburg, 
of between fifty and sixty miles in res This line is intended 
te be carried on to Rockhampton and thence to Brisbane through 
Gympie. The first-mentioned line runs through the great tin 
mine district of Queensland round Maryburg, in the centre of a 
large sugar growing district. 

‘TENDERS are now sought for numerous short railways, amongst 
which are a branch line to Bardsea from the Barrow-in-Furness 
Railway, the distance being about two miles. The second section 
of the Whitby, Redcar, and Middlesbrough Union Railway 
which commences at the north end of E n Tunnel, an 
terminates by a junction with the Whitley and Pickering branch 
near Whitby, a distance of nearly fifteen miles, is about to be 
construeted for the North-Eastern Company. ‘Tenders are also 
required for the construction of a line of about sixteen miles to 
connect Ballycastle with Ballymoney in the county of Antrim. 

Aw American contemporary thus summarises the results of the 
recent railway conference at Saratoga :—First, the abolition ofl 
all commissions on passenger business ; second, the closing of al, 
outside offices, except at the termini of the various lines; third; 
the establishment of regular rates from St. Louis eastward ; 
fourth, pooling the shipment of cattle east bound from St. Louis 
fifth, the settlement of differences between the Grand Trunk and 
Mr. Vanderbilt ; sixth, an agreement to maintain rates on ail 
east bound freight till the l is arranged ; seventh, the settle- 
ment of troubles een the Erie and Mr. Vanderbilt ; eighth 
the settlement of lumber rates west of Detroit ; ninth, one gran 
step forward toward reform in railway management. 

Iv coneluding his re on the collision which occurred on the 
13th July last, at Paisley station on the Glasgow and Paisley 
Joint Railway, een two passenger trains pelergine the 
Caledonian Railway Company, Major-General C. S. Hutchinson 
says :—"* With to the vention of the recurrence of 
collisions such as the present, there would appear to be no other 
remedy save the block system ; and although it may lead to some 
little delay, I should strongly recommend its being adopted 
between Paisley junction cabins next it on both the 
Caledonian and Glasgow and South-Western Railways, with such 
modifications of the signal arrangements as may a n 
for the pu of minimising delays, Had the Greenock train 
been fi with a good continuous brake under the driver’s 
control the collision would probably have been prevented.” 

Or all the sources of railway disasters, shunting operations are 
perhaps the most sone but this truth has either failed of 
appreciation by railway directors, or satisfactory means of re- 
moving the danger have not appeared. Among other inventors 
who have attempted this, however, Mr. Basrow, of Rock Ferry, 
Liverpool, has recently finished an apparatus for the protection 
of sidings during shunting operations. The signal consists of a 
revolving signal and lamp fixed in the six-footway, 2ft. high, 
some 500 and 800 yards from the point, and worked by the points- 
man in the signal-box. The lever or wheel which works the light 
also manipulates a couple of fog signals. When the light is 
turned against a coming train the fog signals are placed on the 
line by mechanical means, so that should the driver miss seeing 
the light, the fog signals warn him in time to avert disaster. 


From a number of experiments on railway axle friction made 
some years ago, it was concluded that (1) the friction increases 
with the load, and in a considerably higher ratio. (2) That the 
friction increases with the velocity, but not in the same propor- 
tion as with the load. (3) That gun-metal bearings have been 
found to produce the least friction, but that they require more 
careful fitting. Various iron and cast steel axles were employed 
for the experiments, all having been in use for some time. Th 
journals of the iron axles were 3°din. diameter by 5°6in. length. 
‘Chose of the cast steel axles were 2’8in. by 5°6in. Thes was 
180 and 360 revolutions per minute. The loads were 321, 631, 
941 and 12511b. per journal. One gun-metal, one tin and one 
lead alloy were used for the brasses. ‘The inferences drawn from 
those experiments were as follows :—({1) The coefficient of friction 
for iron and cast steel axles, when lubricated with rape oil or 
colza oil, and with bearings of tin alloys or hard lead, is 
between 0°009 and 0°0099. (2) For the same axles, with gun- 
metal bearings, the coefficient is 0°0141. (3) The coefficient of 
friction, for such loads as occur on railway vehicles, is inde- 
pendent of the load, consequently a smaller or larger bearing 
surface of the journals is (within certain limits) of no influence 
on the friction. (4) The coefficient of friction, for such velocities 
as occur in railway vehicles, is independent of the velocity. 
(5) When "aang is used as the lubricant, the coefficient of friction 
is greater than with oil for small loads, but for heavier loads, 
where the journals become warm more quickly, the coefficient of 
friction is the same for grease and oil, except at starti Dif- 
ferent sets of experimen have given different results. By some 
experiments made on the London and South-Western Railway, 
to determine the resistance with oil as compared with grease, 
axle-boxes and carriages weighing about 6 tons 4 ewt., the tractive 
force, in poets per ton weight, required to keep them in motion 
was as follows, for seven different experiments : 2°8, 2°6, 2°9, 2°2, 
4°0, 2°6; giving a mean of 2°85 (Proc. I.C.E., vol. xxviii.) The 
bearings were of white metal and the loads small, both of which 
circumstances would tend to diminish the resistance. This 
average gives a coefficient of 0°0127, for oil axle-boxes with white 
metal bearings. More recent experiments have given, it is said, 
still lower results for oil, so that on the whole we may safel 
assume that the coefficient of friction for quveaial bucks we 
lubricated with oil is 0°014, and for white metal bearings 0°012. 


-one to fifty-four 





NOTES AND MEMORANDA. 


As a fact of some interest in animal mechanics it may be useful 
to record that a bicyclist of the Clarence Club recently rode a 
bicycle from London to Bath and back, 212 miles, within twenty- 
four consecutive hours. #.¢., in one day. 

THE monthly report of the. “ga | of Loch Katrine water, 
repared by Professor E. J. Mills, F.R.S., of Anderson’s College, 
as been issued, and gives the results of analyses, in parts per 

100,000, as follows :—Total solid impurity, 3°20; organic carbon, 
0'144; organic nitrogen, 0°026; ammonia, 0°000 ; nitric nitrogen, 
0°007 ; total combined nitrogen, 0°033 ; chlorine, 0°60 ; hardness, 
0°95. The water was sampled on September 16th. It was light- 
brown in colour, and contained a large quantity of suspended 
matter, consisting of muddy particles and y acon 


M. Louis Oxiivier, of Elbeuf, considers that the flat form of 
the telephone Fa pos tis interferes with the proper re- 
production of the vocal timbre. This timbre is produced by the 
more or less complete blending of different harmonics. Helmholz, 
by the aid of his resonators, has been able to isolate, successively, 
the fundamental tone and the different harmonics. After having 
thus analysed the sounds, he has recombined them by synthesis. 
In order to have a diaphragm which may vibrate in unison with 
various harmonics, Ollivier uses a concave plate of varying thick- 
ness, imitating, in some respects, the tympanum of the ear. 


Wuenrk circular saws are in use, not of sufficient diameter to 
divide large trunks, it is that trees partly sawn through 
may be neatly split by ee or split even without any sawing. 
If a hole be penal in wood of lin. diameter, and in depth a 
little more than half the thickness of the trunk, about one-third 
the length of the log from the butt-end, and as near as possible to 
the centre, ler and fuse put in, and the hole filled up with 
sand, a single blast is sufficient to split a log of considerable 
length, which it does generally almost as clean as the saw. Beech 
and ash have been successfully experimented upon, but with oak 
and some other timber it is not so successful. 

Mr. J. B. Repman, M.I.C.E., calls the attention of those 
interested to the fact that the a tide of the year—to-morrow, 
Saturday,at3 p.m.—is estimated by the authorities of the Hydrogra- 
phic Department of the Admiralty to rise 2ft. lin. above Trinity 
andard, and the preceding and oe oe only lin. lower. 
Since 1845 the maximum calculated heights were only equal to 
this in 1870, 1873, and 1874, Unless there are strong northerly 
winds, the above height is not likely to be exceeded, but a gale 
from that quarter may bring it up to from 3ft. to 4ft. above 
Trinity. In 1874 and 1875, 4ft. and 4ft. Gin. were relatively 
attained, but under a combination of circumstances which were 
singularly exceptional. 

An American paper gives the following principal dimensions of 
the machinery of a river vessel, which are of interest when com- 
pared with those of an English vessel of the same size. The 
vessel is named the White, and her machinery weighs 190 tons, 
each wheel and shaft weighing 50 tons. The amount of timber 
used to build the cabin was 170,000 feet. This includes pine, 
poplar, oak, ash, walnut, and sugartree. She has 10 engines in 
all, The two propelling ana have 43in. cylinders, 11ft. stroke. 
She also has ten steel boilers, 42in. diameter, 34ft. long, each with 
two 16in. flues. The White is 321ft. long, 50ft. beam, 94ft. over 
all, 114ft. hold amidships, and 174ft. at the bow and stern. She 
is the 276th boat built by the Howards of Louisville. A little 
over a year was occupied in her construction. 

In parc | with his solar heating apparatus, M. Mouchot 
has recently found that the most satisfactory material for his 
mirrors is either silver or brass, covered with a thin layer of silver 
by galvanising. The of solar intensity in iers, 
between 8 a.m. and 4 p.m., are generally slight. The quantity of 
heat gathered on a square metre per minute, varies from 6 to 
9°8 calories. A supply of seven calories enables a reflector of a 
meter square to boil, in less than twelve minutes, a litre of water 
at 68 deg. Fah., and produces hourly 778 grammes, or 1322 litres, 
of steam at the normal pressure. These results are only two- 
thirds as great as he anticipates from larger receivers. He 
proposes soon to present to the Academy a description of his 
great receiver of 25 — metres, which he constructed to 
place in the Paris Exhibition. 


Tue disappearance of American inland waters has often been 
attributed to the destruction of the forests near them by the settlers 
who colonise the land. A French traveller, who has lately returned 
from a visit to the lake district of Canada and the North of the 
United States, mentions certain facts which do not accord with 
the theory. The lowering of the water level in Otsego Lake, 
Michigan, has been cited as one of numberless evidences of a 
gradual process of desiccation taking place all over the American 
Continent, to the east as well as to the west of the Rocky 
Mountains. However, about two years ago, he says, the water 
in Otsego Lake began to rise, and last summer poured over its 
southern embankment for several weeks, an occurrence never 
known before; and yet the work of clearing the land in the 
vicinity was progressing with increasing sn py and many 
hundreds of acres of forest had disappeared under the woodman’s 
axe. The rise and fall in those Michigan lakes are, he thinks, 
periodical, and due to causes not yet explained. In 1873 the 
first settlers began to cut marsh hay around five lakes in 

leghany county, and continue to do so annually. In 1876 the 


-water in the lakes began to rise, and persisted in doing so all 


through the following winter and the unusually dry summer of 
1877, flooding the settlers’ public meadow, and reaching a height 
of about 3ft. above the level of 1873. Simultaneously with that 
event the water in Porcupine Lake, a few miles distant, came up 
and gradually overflowed the solid neck of land over which the 
public road passed, and the construction of a bridge became 
absolutely necessary. Those lakes all lie on a level table land, 
the highest point on the lower peninsula of the State, and are 
generally without any known pei inlet, or connection. 


CHROMIUM augments the hardness and tensile resistance of 
iron alloys; but it has no “‘steelifying” properties, and cannot 
take the place of carbon. Boussingault fused chromic oxide with 
cast iron in such proportions as to burn all the carbon of the 
latter with the oxygen of the former; but the non-carboniferous 
alloy of iron and chromium thus obtained would not temper, 
Berthier is the real discoverer of the acier chromé, or chromised 
steel. As long ago as 1821, he indicated the means of introducing 
chromium into cast steel, and announced that the compound thus 
formed possessed properties which might render it precious for 
many purposes. It is now manufactured, says M. Rolland in 
his ‘‘Note sur PAcier Chromé,” just published in Paris; at 
Brooklyn, N.Y.; Sheffield, England ; and in France at Unieux, 
in the department of the Loire. A sample of ferro-chrome from 
Brooklyn, analysed by Boussingault, showed 429 per cent. of 
combined carbon and 48°70 of chromium. The ferro-chrome of 
Unieux contains about 5°4 per cent. of combined carbon and up 
to 67°2 per cent. of chromium. Chrome steel is made at Unieux, 
as at Brooklyn, by fusing in crucibl Si furnace, 


, ina 
& ments of wrought iron or steel of the first quality, with an 
and hardness 


ition of feyro-chrome calculated for the degree of acieration 
required, The steels of Unieux vary in their con- 
tents of chromium from 0°5 to 0°9 per cent. Boussingault found 
in a hard steel from Brooklyn 1°1 per cent. of combined carbon 
and 0°44 of chromium. Concerning the properties of chrome 
steel, and ages cow manipulation — in working and 
eons it, M. Rolland gives substantially the same statements 
as the circulars of the Chrome Steel Company, of Brooklyn. 
The directions may be summed up in two: For working—except 
punching, which may be done, it is said, at 2 moderate tempera- 
ture—the heat should be high—nearly white at first ; for temper- 
ing and hardening, a low cherry heat is the best. M. Rolland 
says, in conclusion, that chrome steel is as yet but little known, 
and much restricted in its applications. 








MISCELLANEA. 

Tue Corporation of Stafford are considering the advisability of 
expending £25,000 on a scheme for the drainage of the borough ! 

On the 18th inst., Mr. John Price, C.E., resident engineer on 
the main drainage works, Barrow-in-Furness, was appointed to 
the post of engineer and surveyor to the Barton Rural Sanitary 
Authority. 

Tue last pier of the first fixed bridge across the Lim Fjord, an 
arm of the sea stretching right across the Danish continent from 
east to west, has, according to recent news, now been completed. 
The new bridge will connect Aalborg on the south side of the 
Fjord, with Norresundby on the north, and it is thought that it 
will be opened for traffic during the autumn. 

Tue Shannon is in difficulties again. Her boilers are rapidly 
decaying, and it is expected will have to be replaced by new ones, 
although she has been but little over twelve months in commis- 
sion. Milk of lime has been used, and to neutralise the galvanic 
action ingots of zinc have been suspended in various parts of them, 
but with little effect. Her engines are also said to be working 
very unsatisfactorily. 

Tue work on the first of a series of movable dams, designed 
to make the Ohio river navigable at all times, has been begun 
under the auspices of the general Government, at a point about 
twelve miles below the city of Pittsburg. ‘The work on this dam, 
which is somewhat experimen’ will be carried on by labour 
employed by the Government, and not let out by contract, as is 
usually the case with such work. 

‘THE new steamship Cyprus, made her trial trip last week, and 
proved herself to be ctitoabery in every mana. Fo doing credit 
to her builders, Messrs. Wigham, Richardson and Co. The 
engines and boilers,are by Messrs. John Shaw and Co., of Walker. 
The Cyprus will ye | a dead weight of 1900 tons, on a light 
draught of water, and has been built to the order of Messrs. 
E liott, Lowrey, and Dunford. 

A FINE new vessel has been added to the American line of 
steamships plying between Philadelphia and Liverpool in con- 
nection with the Pennsylvania Railway. Somewhat singularly, 
considering the name of the line, the ship was built in Ireland, is 
commanded by a British officer, and is named the British 
Empire. Meanwhile, admits a Transatlantic contemporary, 
American shipbuilding under American protective policy con- 
tinues to languish, 

Tue following are the details of the cost of the Forth and Tay 
Ferries for the past half-year :—Proportion of general charges, 
£852 0s. 1ld.; wages of crews, £4591 6s. 10d.; wages of porters 
and pier enginemen, £1293 15s. lld.; repairs to steamers, 
£8099 18s. 8d.; dredging harbour, Tay Ferry, £574 10s. 2d.; 
repairs to piers, goods slips, and machinery, £743 12s. 11d.; coal, 
£2999 2s. 10d.; oil, tallow, and waste, £293 lds. 3d.; gas and 
miscellaneous, £26 8s.—total, £19,474 11s. 6d. 

Messrs. TrpcomBe anp Sons, of Watford, Herts, are intro- 
ducing a neat and useful form of “‘metal scraper mat,” designed 
more especially to be placed at the entrance of any building, the 
path to which is of a gravelly or sandy character. They are 
made in two different patterns and of different lengths, from 12in. 
to 15in. in width. They are very effective scrapers, and would 
be used where scrapers are passed by, and thus save much wear 
of the ordinary mats and floorcloths. 

One of our Scotch correspondents informs us that the 
Glasgow authorities have resolved to promote in the next 
session of Parliament a bill for the purification of the Clyde, and 
Mr. Hill, of Messrs. Bateman and Hill, engineers, is now 
engaged with Mr. John Carrick, master of works, making the 
necessary surveys in connection with the scheme. How far the 
recommendations of Sir John Hawkshaw, who, as a Royal Com- 
missioner, reported upon the subject three years ago, may be 
utilised, does not, of course, as yet appear. 

A FINE steamship has just been completed by Messrs. Raylton, 
Dixon, and Co., of Middlesbrough, for Messrs. Hutchinson and 
MelIntyre, of Newcastle, being the sixth vessel they have built 
for this firm, which made her trial trip from the Tyne on Satur- 
day, the speed realised being an average of twelve knots per 
hour, and the results considered satisfactory. The Monarch is a 
vessel of 320ft. extreme length, 354ft. beam, and 24ft. 6in. depth 
of hold, 3300 tons burthen, and 2366 tons gross register. Her 
engines are of 200-horse power nominal, by Messrs. Blair and 
Co., of Stockton, and the general arrangement of the vessel, 
which is somewhat novel in many respects, has been designed by 
Mr. Jno. McIntyre, jun. 

We recently received a copy of the first half-yearly volume of a 
new newspaper entitled Brief, and we notice it as containing 
a very useful summary of all that takes place in each week, of 
the character treated at length in daily newspapers. Those who, 
while most interested in scientific literature, are desirous of 
knowing something of all that is going on in the world, will. be 
able to learn it quickly from Brief. ‘The paper is published 
weekly, is paged consecutively throughout each half year, and is 
provided with an ample index. ‘he latter is very useful for 
reference to things in general, but its value is enhanced by the 
full index to the brief chronicle of the doings in both Houses of 
Parliament. This part of the paper might be made more com- 
plete by further reference to private bills. 

THE circular iron Popoffka Novgorod of 101ft. in diameter, 
and weighing 2450 tons, was docked on Saturday last, the 2ist 
inst., at the Imperial Dockyard at Nicolaieff on the Depositing 
Dock, constructed for the Kussian Government by Messrs. Clark, 
Standfield, and Co., of London. ‘This dock has for many months 
past been actively employed in docking the Black Sea Fleet and 
other vessels, but this is the first time that either of the Popoffkas 
has been docked since their construction. The sister vessel, the 
Vice-Admiral Popoff, of 121ft. diameter, and weighing 3600 tons, 
will be lifted on this dock as soon as the operations on the 
Novgorod have been completed; this will evidently be a very 
easy matter as there was a surplus lifting power of 2000 tons 
when the docking of the Novgorod was effected. 


Tue old spherical weight and drop hook will not be required 
much longer for breaking castings of large size, as dynamite 
provides a much more expeditious and economical smasher. Some 
very heavy old castings belonging to the Hurlet and Campsie 
Alum pany were recently successfully broken up with 
dynamite by Mr. Somerville, of the Dynamite Company, Stirling. 
The castings consisted of large shallow pans from 3in. to 4in., thick 
and each weighing about four tons. Five cartridges of dynamite 
were placed in a line from the outer rim of the pan towards the 
centre in three segments, and the explosive was covered up with 
clay, and fuses applied with detonators attached. On ignition and 
explosion the pans were most completely broken up. 


Exrcrricat dodges and schemes seem wonderfully numerous. 
M. du Moncel recently presented the Edison phonograph to the 
Academy of Sciences, and since then electrical inventions of 
every description have been sent to him for presentation. A large 
number of these are considered deserving of notice, and no sitting 

ses without M. du Moncel speaking on two or three different 
inventions. Thisstateof things has created some anxiety amongst 
members unable to understand electrical matters. On Monday 
week one of them pro to the president that M. du Moncel 
be obliged to execute all the experiments he was describing before 
the Academy, in order to prove whether they were sound. M. du 
Moncel. replied that he was himself verifying them with much 
care, but that a number could not be executed before the learned 
assembly, as two different stations, situated at a great distance, 
were required ; and he reminded them that, when he brought the 
phonograph before the Academy, he had taken the precaution to 
procure an able operator for the working of it. The point of the 
reply is. that a certain number of the members said that the 
phonograph was exhibited by a ventriloquist. 
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Tuis ingenious contrivance, the invention of M. Cousin, of | 
Condé, in the north of France, is intended to meet the objectian | 
of injuring or distorting the guides, urged against most of the | 
safety catches at present employed, depending for their action | 
upon wedges or clips when in ordinary use, besides causing a 
violent jerk by the suddenness of their action in the event of 
a breakage of the rope. These objections are met by doing 
away with catches, the cage running on its guides in the 
ordinary manner, and substituting a rope of the same kind as 
that used for drawing—in this case a flat rope of manilla or 
aloe fibre, A, Fig. 1, which hangs down the pit, being made 
fast to a cross baulk B at the bottom, and passing over two 
reversing pulleys DD attached to the pit head framing, 





, is 
connected at its other end C to a series of loaded boxes, in a 
graduated series P, p, p,, p2, &e., which under ordinary condi- 
tions lie one above the other, but being connected by short 
chains may be lifted seriatim, and suspended in the event of 
a strain being put upon the rope. cross arm N projects 
from one side of the suspension bar of the cage terminating in 
a loop which is flat on the outer side H but inclined on the 
inside ; the rope passes through this loop freely as long as the | 
wedge-shaped tail I of the safety lever by the pull of the | 
chain M will keep the spring K pressed back. When, how- | 
ever, the pull is released, the spring coming into action forces 
up the wedge, so that the e is no longer free to run on 
the rope, but takes hold of it. This, however, can only happen | 
when the connection with the drawing rope is severed and the 
cage is abandoned to itself and commences to fall. The work 
developed by the falling now being transferred to the rope is 
expended in picking up and keeping in suspension the weights 
at the other end, and if these be properly proportioned, the 
resistance established is sufficient to bring the cage to rest in 
a very few seconds, but without sensible shock. The wedge 
I is of wood, with a few projecting steel points to insure its 
taking hold of the rope. The first pit to which it has been 
applied—at Bernissat in Belgium—is 215 metres deep, and the 
rope weighs nine kilogrammes ‘per metre, or a total of 2070 
kilogrammes. A corresponding weight is therefore placed in the 
upper box R P; the lower ones, which are simply pit trams with 
the wheels removed and filled with earth, weighing respec- 
tively 150, 300, 450, 600, 800, 800, 800, and 800 kilogrammes, 
the connecting chains being of such a length that when 
suspended the different weights are about 1} metre apart. 
Fig. 2 represents the striking off gear which releases the cage 
in the event of over-winding. The rope is connected to the 
cage by two lever bolts OO passing through holes in the 
central bar T, and the side bars S S. ese bolts are 
pressed home by springs R acting on the levers QQ; but if 
the cage is drawn too high the levers are brought into contact 
with the steel cone U, which compresses the spri and, 
drawing the bolts, lets the cage go, te it to ap Ea of 
the safety cable, which brings it to rest in a few yards. 

In the numerous experiments made with the apparatus 
before putting it into regular work, with well-loaded or empty 
cages, the catch was always found to act at the right moment. 
In one instance the cage loaded up to 84 ewt. was let go when 
65 yards below the pit bank and travelling at nearly . per 
second. The maximum observed lift on the counterpoises was 
about 13ft., and after a few slight vertical oscillations lasting 
only a few seconds the whole mass came to rest. The appara- 
tus has been adopted in Belgium at the Bernissat pits, and in 
France, at those of the Anzin Company, and of the Douaisi- 
enne Company at Oignieres. 
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ALDRED AND SPIELMANN’S PATENT 
TRAMWAY RAIL. 

In our account of the articles exhibited at the Bristol Show 
reference was made on page 21 to a new tramway rail, 
designed by Messrs. Al and Spielmann, of 40, Queen 
Victoria-street, and which possesses several practical advan- 
tages. We now supplement that description with a few 
remarks illustrative of the improvements which have since 
been made. 

Our illustration shows the double and reversible rail, which 
is suspended in the chair by means of the lip and jaw cast 
thereon ; so that when the rails are taken up for reversing, 
the underface is found without the injury which was common 
with the double-headed rail in cast iron chairs. The two 
halves of the rail form the guard and the tread rail, which, 
when reversed, become respectively the tread and the guard 
rail. They are thus interchangeable, and, should one be 
required to be taken up, it can be done without removing its 
neighbour. This removal can be effected without taking up 
the horse track or carriage-way ; all that is necessary being to 





take up one cube on each side of the chair, and to draw out 
the wood key, when the rail is liberated and easily removed. 
Another important feature of the invention lies in the facility 
which the design secures of laying the rails with break joints. 
By this means the labour, cost of punching and damage thus 
done to the rails, and the use of fish-plates or other fasten- 
ings is entirely avoided. The employment of the chair for 
the rail generally, and for the joint in particular, imparts 
much of that rigidity to the way which is a sine qud non of 
a good tramway track. The chairs are screwed to light 
timber—or if desired to iron—sleepers by screws as shown. 

The chief advantages claimed for this system are, the expe- 
ditiousness with which it can be laid, the durability of the 
way when once down; the rails are of Siemens steel, and the 
sleepers—the only perishable part—are embedded in the 
concrete ; the rigidity of the track, which adds not only to 
its durability but also to the comfort of the passen ; the 
economy in cost, as the system is considerably less in 
price than any other way; and, in consequence, economy in 
maintenance of way. 

The construction of this track was watched with great 





interest on Friday, the 13th inst., a number of 

engineers who assembled, by invitation, to witness the com- 

pee of the stretch just laid in the Hampstead-road for the 
ndon Streets Tramways Company. 








DALE'S CURVE MEASURER. 

TiiusrRaTeD below is an instrument for ascertaining the 
diameter of circular curves of various sizes up to 36in. dia- 
meter, by measuring the versed sine of an arc, the length of 
which is confined to the distance between the fork at the 
bottom of the tube, which carries a spring against which the 
central feeler is pushed inwards until the three points touch 
three points of the curve to be measured. ‘The upper end of 
the central feeler is fitted with a small rack, gearing into a 
pinion of the spindle of a hand or pointer, the motion of which 
indicates on the disc, the diameter of the circle of which the arc 
isapart. The instrument is made in several forms, and as well 
as for most work serving the purpose of callipers, it has the 
advantage of containing in one instrument the measuring 
capacity of callipers of many sizes. Fork pieces of different 
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widths are made, which may be fitted to the same instrument 
for measuring arcs larger or smaller than those measurable by 
the one fork. It will be seen that the rack gears into an 
ordinary pinion, the motion of which is conveyed to the 
pointer spindle by means of excentric gearing. This is done 
in order to secure approximate equality in the distances 
between the index marks, which otherwise would be very 
close together at that part of the scale which indicates 
the larger diameters. The same thing is secured in 
different ways, one, Fig, 2, is illustrated at the side of the main 
figure. This last method of converting a rectilinear motion 
into one of fast and slow rotation may be useful in many other 
ways. A simple form of the instrument is also shown 
at Fig. 3. The face of the dial is covered with the areas 
and circumferences of circles up to 36in., advancing by jin, 
from ljin. It is made by Mr. E. R. Dale, Glanvilles Wootton, 
Sherborne, Dorset. 








ON THE MOST RECENT ADVANCES IN THE 
MANUFACTURE OF IRON AND STEEL, AS 
ILLUSTRATED IN THE PARIS EXHIBITION.* 


By Ricuarp AKERMAN, Profesor at the School of Mines, 
0) 

As inernational exhibitions have of late followed so close on 
each other, it is natural that the discoveries and inventions that 
can be made in the interval between each and its successor are 
not numerous. The technical literature too, especially that which 
is concerned with the manufacture of iron and steel, kas in the 
last fifteen years been so developed that nearly all improvements 
are, early after their introduction, found described in a number 
of periodicals. This has been conspicuously the case since the 
foundation of the Iron and Steel Institute, which I now have the 
honour of ing, and which has been beneficial in so high a 
degree to that branch of metallurgy to which its attention is 
more particularly devoted ; for at its meetings, as is well known, 
the most pressing questions affecting the production of iron and 
steel have been discussed with eminent practical knowledge from 
every point of view, and many facts highly interesting to the 
manufacturer, and of which, without intervention of this excellent 
association, mankind would at most have had but a faint idea, 
have been, thanks to your “‘ Transactions,” disseminated over the 
whole world. In this connection I must also ask to be allowed 
to point out another advantage which this association has brought 
about. Ten years ago there still prevailed at many iron and 
steel works a very great reluctance to open their doors to 
strangers, and many an establishment which now willingly 
admits strangers was then, if not altogether shut, at least not 
accessible in the same degree as now. o ean well deny 
that the opinions ae by this Institute conduced in a 
very great degree to bring about this change? And, further, 
that the facilitated access to iron and steel works has greatly 
promoted a general knowledge of the latest advances and im- 

rovements? A certain result, however, of all this is, that an 
iron metallurgist, who has properly kept pace with the times, 
can now scarcely expect that an International Exhibition can 

roduce anything altogether new to him within its walls. 
Neither for this reason ought it to be required of me, that I 
should have something new to say to you, even with all the 
resources of that on the Champs de Mars behind me. Indeed, 
I would never have entertained the question of meking a 
demand on your precious time, as I now do, if I had not 
rae asked to do so by certain prominent men within this 

ety. 





* Tron and Steel Institute. 
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As the leading principle pervading the whole of modern iron 

, it must in the first place be pointed out how the 

cinder-free ingot, iron and steel, 1s always more and more sup- 
planting the old cinder-mixed wrought iron. This change, as 
is known, derives its real origin from the time o! r. 
er’s grand invention, which marks an epoch in the 
history of the iron trade. This important change in the pro- 
cess has been powerfully assisted by the diminution in 


the cost of fusing iron and steel, which has been within 
reach by the important application of the so-called regenera- 


president, Dr. Siemens. For, 
all know, it is not enough that crucible steel can by 
means of this furnace be made more cheaply, but the Siemens 
furnace itself has also realised the long-cherished hope of bei 
able, without the help of the costly crucible, to melt steel an 
iron. -hearth metal may be said to have celebrated its 

i ceremony just at the last Paris Exhibition, when it 
was named, after its first maker, Martin metal. The Bessemer 
manufacture, though then ten years old, may be said to have 
been at the same time in its childhood ; and though much rail- 
way material of Bessemer metal was shown at that Exhibition, 
the opinion of its goodness was yet so little established, that 
there were works which, under the common appellation cast 
steel, sought to conceal that their products were manufactured 
by the Bessemer process. 

How different is the aspect of affairs to-day, after an interval 
of only eleven years! Although many a mer works now 
employs materials inferior to those then used, none seeks any 
longer to conceal its er manufacture, but with pride 
exhibits its Bessemer rails, which, as is well known, are now in 
process of completely supplanting rails of puddled iron ; and one 
can also form some idea of the completeness of the arrangements 
for rolling Bessemer eh bay one the rails from Seraing, 
55 metres in length; from Charles Cammell and Co.'s, 43 metres; 
and Brown, Bayley, and Dixon’s rails, 130ft. long, rolled direct 
from the ingot without intermediate heating. Sweden had, 
indeed, , at the Paris Exhibition of 1867, shown the finest 
razors and other similar wares of Bessemer metal, and in the 
manufacture of cutlery in Sweden this material is now almost 
exclusively employed. Styria had likewise then to offer beauti- 
a of embossed en — See cael anntoen at 
at time rare exceptions, de ‘ing on speci ness 0 
the ores which were employed in the Bessemer manufacture of 
those countries. For some time Beesemer metal was ost 

ively confined to the manufacture of rails and some other 
descriptions of railway material. The Exhibition of 1878, on the 
contrary, affords clear evidence that Bessemer metal is now in 
most countries employed for purposes for which only a few years 
ago it was not generally considered sufficiently good. It appears 
also to have already become very evident that the formerly only 
too prevailing view that Bessemer metal must necessarily be 
inferior to other ingot metal only resulted from certain 
Bessemer works which produced both Bessemer and open- 
hearth metal, employing for the former more impure materials 
than for the latter. Where similar materials are used in 
each case, the ingot metal may be as good from the Bessemer 
converter as that from other sources. In other words, 
the quality of the ingot metal is not so much depen- 
dent on the methods, Bessemer, Siemens-Martin, or cru- 
cible melting, as on the purity of the materials, and the care 
with which the products are sorted according to their degree of 
hardness. To sum up here all the purposes for which this 
Exhibition proves that Bessemer metal S been employed would 
carry us beyond the compass of this short paper, but it is perhaps 
right to point out some of them. Thus in the French division, 
Lobel and Turbot exhibit heavy chains, welded in the common 
way, made of mer iron from La Société des Forges de 
Dénain et d’Anzin. In the same way, Ernest Dervaux-Ibled 
manufactures railway wagon couplings, screw-bolts, and other 
similar articles cf Bessemer iron, from the Bessemer works just 
named. Further, not only several French makers, such as 
David, Damoizeau, Doremieux Fils and Cie., and the Société de 
Commentry Fourchambault, but also Brown, Bayley, and Dixon, 
of Sheffield, have exhibited heavy Bessemer chains without weld, 
uy on nearly the same principle as has long been employed 
a 








or ter chains, as dog-couplings and such like. La Compagnie 
es Fonderies, Forges, et Aci¢ries de Saint Etienne exhibits 
Bessemer rings for cannon. Similar articles, we learn, are also 
produced at Seraing, whose beautiful display, like several 
others, as, for instance, those of the Oecesterreichische Staats 
Eisenbahn Gesellschaft in Hungary, and Demidoff in Russia, 
comprehends good boiler-plate of Bessemer iron. Similar 
boiler-plate was also exhibited by the West Cumberland Iron 
and Steel Company, and to give an idea of its good quality, 
a large hole has by the help of dynamite been driven through 
the middle of the plate without its being possible to see 
that any portion of the plate has been wrenched away by the 
violent explosion ; for the hole is bounded by edges that have 
been bert out at right angles, but have not been torn off. 
Both the evenness and excellent quality of the Bessemer, as 
well as the Siemens-Martin plate, and the very great superiority 
of both over plates of puddled iron, are seen most clearly by 
the exhibit of the Swedish Iron Board (Ferncontoret), which 
shows that the ingot plate, when tested with a falling weight, 
withstood from five to nine blows from a height of 4°5 metres 
without the least failure ; whilethe Swedish iron plate only with- 
stood four to six blows of the same weight from a height of only 
i> metre, or a third of the height in the ingot-plate tests. 
Further, in these tests, with a falling weight, the buckling before 
the least sign of fracture averaged 150 to 160 mm., while the 
Swedish plate of puddled iron never permitted before fracture 
greater buckling than 104 mm. Nevertheless, the Swedish iron 
plate was, as such, of very superior quality, for tests, made with 
the same falling weight, of best best Staffordshire and best York- 
shire plates showed that the former gave way at the first blow 
from a height of only 1 metre, while the Yorkshire plate at the 
utmost withstood three blows from a height of 1°5 metre, and 
showed in that case a buckling of 68 mm. When the height of 
fall of only 15 metre used for the puddled plates was employed 
for the ingot plate the latter withstood twenty-five blows, while, 
on the other hand, the weight at the first blow passed through 
even the Swedish plate of puddled iron when the mete 94 of 
4°5 metres used for the ingot plate was also employed for it. 
Tests were also made for the ingot with a fall from a height 
of up to 9 metres, when it wi before fracture three blows 
with the same buckling as in the case of the lower height, also 
before fracture. rea eee iron made on the Lancashire 
hearth, as might have m expected beforehand, ap in 
respect to its qualities to lie between those of puddled iron and 
those of ingots, inasmuch as it was much better than the former 
but far inferior to the latter. The ball used as a falling weight 
in all these tests had a weight of 875 kilogs., spherical in its lower 
end, and a diameter of 253mm. The interior diameter of the iron 
foundation to which the plates were fastened during the tests 





with —— rivets in a double row was 537 mm. The diameter 
- of the falling weight was thus to the diameter of the part of the 
late posed to buckling as 10 to 21. All the plates were 9 mm. 


plate ex, 
thick and 1 metre in diameter. 
ese experiments, besides, show how enormous is the infl 


both aw analyses and tension tests. Yet it almost appears 


as if the Martin plates have a somewhat greater ductitity than 
Bessemer plate with the same content of carbon. This is also 
confirmed by the numerous and complete tables of breaking and 
other tests included in the beautiful exhibit of the Oesterreich- 
ische Staats Eisenbahn Gesellschaft. From these it appears to 
follow that the Bessemer metal made by thiscompany at Reshi 


producing this article have been rapidly improved, so that very 
soon ferro-manganese made in a Siemens furnace with from 50 to 
60 per cent. manganese was offered for sale. The process of 
manufacture was still, however, costly, and the uct, therefore, 
dear. The price, on the other hand, fell rapidly, when, by the 
help of regenerative heating apparatus of the Siemens-Whitwell 





has, in general, a somewhat greater tensile strength, but, at the 
same time, also less ductility, than Martin metal of corresponding 
deg of hard from the same works. These differences, 
however, probably depend not so much on the method of produc- 
tion as upon a trifling excess of the contents of phosphorus and 
yr pead cscs peo ee _ ee —— ag — ae 
o! uality. e Siemens-Martin lends itself more 
readil y than the Reanamer process to the production of large and 
heavy pieces, inasmuch as there is naturally much less difficulty 
in simultaneously melting in several large Siemens furnaces, for 
which no blast is fron ew § than in blowing in at the same time 
several Bessemer converters. ‘This is also the reason why the (‘om- 
mie des Forges et Aciéries de la Marine et des Chemins de 
Fer, which uses Bessemer metal for its smaller cannon, makes 
the larger of open-hearth metal. The largest ingot which is to 
be found in the Exhibition was probably, from the cause just 
named, made by the Siemens-Martin process, For Creusot shows 
in its splendid and well-filled Exhibition pavilion a representation 
in natural size of an ingot made in this way weighing 120,000 
kilogs. The largest actual ingot which is shown is also made 
by the same process, and is to be seen in the no less beau- 
tiful exhibit of the above-named Compagnie des Forges et 
Aciéries de la Marine. Siemens-Martin iron is, as is well 
known, employed to a greater extent than Bessemer for plates, 
axles, and other nice purposes, of which also the Exhibition 
yields such numerous specimens that it is perhaps unnecessary to 
notice any separate examples. I therefore confine myself to 
pointing out how, among others, both the suspen works, 
the Compagnie des Forges et Aciéries de la Marine and des 
Chemins de Fer and Creusot, use Martin steel for rings and tubes 
for cannon, and Martin iron for heavy armour-plates. John 
Brown and Co, and Charles Cammel and Co. also exhibit heavy 
armour-plates, consisting partly of ingot iron, for these plates are 
not exclusively made of it, but consist of about half of puddled 
and half of ingot iron. The plates are said not to be welded 
together in the common way of thick puddled and ingot ivon laid 
upon each other, but we learn that the union of the different 
sorts of iron is brought about at the former works by casting 
fused iron over a properly-heated puddled iron plate provid 
with a high iron border, while Cammel makes his double plates 
by melting down the ingot iron in a furnace whose bottom, so to 
speak, consists of the puddle iron plate, and then letting them 
cool together. Both these processes are, of course, finished by 
rolling. The methods of working just described, as well as the 
fact before referred to, of Bessemer chains without and with weld, 
certainly prove the groundlessness of apprehended difficulties in 
the welding of ingot iron. That heavy armour-plates even can 
be produced of open-hearth metal, by piling and welding together 
in the way commonly used for puddled iron, is, however, shown 
by the Compagnie des Forges et Aciéries de la Marine, which, 
Ba with its ingot plates, made each of an ingot, also shows 
an armour-plate 0°56 metre thick, 4°20 metres long, and 1°42 





metre b , Weighing 26,550 kilogs. This plate was produced 
by piling and welding ether an enormous number of ingot 
iron bars. ides, not only two Swedish exhibits, but also those 


of the Oesterreichische Staats Eisenbahn Gesellschaft and others 
afford the clearest evidence that if the ingot metal is only of suffi- 
ciently pure quality, it is possible to weld completely, not only 
the softest qualities, but also very hard Bessemer and Martin 
metal. The idea of producing armour-plates by piling and weld- 
ing together ingot iron, instead of making it of a single 1: 

ingot, is grounded on the fear that if there be any defect in the 
ingot, the whole of the plates made from it would thereby be 
rende: unserviceable, while, on the other hand, when many 
different layers are welded together, a defect occurring in any of 


them would not have so great an influence onthe plates. ‘The 
maker of such plates is, in other words, influenced in this point 
by the same fear which leads to rings for cannon being produced 


by the welding together of spirals, instead of making them in the 
common way for tires by the punching and rolling of an 
ingot. In the same proportion, however, as greater experience 
and care lead to greater success being attained in producing 
more reliable ingots, the more complex method of piling and 
welding ought to be less frequently used. In any case, 
the series of experiments on plates above referred to as 
included in the exhibits of the Swedish Iren Board, are in my 
opinion so conclusive as to the superiority of the ingot plates 
over the puddled plates in the case of violent blows, that there 
can scarcely be any doubt but that soft ingot iron will, in course 
of time, completely replace puddled iron for armour-plates. The 
difficulty is to find the right degree of softness and to learn pre- 
perly to handle the less easily managed ingot iron. The largest 
armour- late which the Paris Exhibition has to offeris of puddled 
iron, made by Marrel Fréres, and has the following dimensions : 
—Length, 4°250 metres; breadth, 1600 metre; thickness, 
0°715 metre ; and weight, 38,022 kilogs. As we have now seen 
not only how soft ingot steel, but in recent times even soft ingot 
iron, has begun more and more to take the place of wrought 
iron, it may not poser be out of place to_point out in a few 
words how it has become possible to produce this soft ingot iron 
which has shown itself to so superior. ‘There are, indeed, 
some exceptional Bessemer works, as, for instanee, Westanfors in 
Sweden, where, without any extra addition, the softest iron can 
be made without its suffering from any red-shortness, and this, 
as is well known, is more easy of accomplishment in proportion 
as the pig iron employed contains, on the one hand, more manga- 
nese, and, on the other, less sulphur. If a product free from 
red-shortness is to be obtained, however, it is in general necessary, 
at the close, not only of the Bessemer, but also of the Si 


or & Cowper systems and very basic charges, success 
was attained in producing in coke furnaces ferro-manganese 
compounds, with over 80 per cent. manganese. Of the exten- 
sion which the manufacture of ferro-manganese in the blast 
furnace has since undergone, the Exhibition gives a good idea, 
i h as speci , with more than 70 per cent. manganese, 
are shown by so many works that it is, perhaps, ey 
here to enumerate them. The richest in manganese, with 
ee cent., is, however, made by les haunts fourneaux de Saint 
yuis, at Marseilles, now the seat of the most extensive 
manufacture of fsrro-manganese. ‘The furnaces under the 
management of Professor Jordan are, besides, the first which 
in France began to utilise on a great scale the rich and pure 
ores in which the coasts of the Mediterranean are so rich, and 
which have become of so great importance for the French 
iron manufacture. Besides spiegeleisen and ferro-manganese, 
there are manufactured here, all with coke, pig for steel for 
puddling, as well as Bessemer and M:rtin pig, along with 
a pig which is employed im competit'- with charcoal pig in 
Franche Comté forges, and finally, | g for malleable castings. 
The supply of ferro-manganese has | « to a new method being 
employed for utilising old worn-out rails, rich in pe horus, 
gun at Terrenoire in 1874, and since very extensively followed. 
It has been long known that phosphorus has to a certain degree 
the same influence on the qualities of iron as carbon, inasmuch 
as both these substances diminish the ductility of the iron, 
but increase its hardness, modul ticity, tensile strength, 
and disposition, when heated, to take the crystalline texture, with 
the resulting difficulty of working at very high temperatures, 
and brittleness in the cold state. ‘The great difference between 
the influence of the sustances, however, is that the action of 
carbon is much greater than that of phosphorus in np prin the 
qualities of iron by increasing it hardness, modulus of elasticity, 
and tensile strength, while on the other hand the influence of 
phosphorus far su s that of carbon in deteriorating its 
qualities by increasing the disposition to form crystals and 
by diminishing the ductility. Further, it had also been 
ascertained that the influence of phosphorus on the qualities of 
iron is increased in a very high degree by the simultaneous 
presence of a large content of carbon, so that the change in its 
qualities depending on a certain content of phosphorus is much 
greater in a steel rich in carbon than in an iron rin carbon. 
These relations Terrenoire turned to account in the employ- 
ment of its ferro-manganese. For by its help, it could, as has 
been already said, without danger of red-shortness, produce a 
final product so poor in carbon that the injurious influence of 
hosphorus upon it became much less than it otherwise would 
ave been. Besides, it was possible, without too great an in- 
crease in the content of carbon, to obtain in the final product a 
considerable content of manganese, which had the double advan- 
tage that the manganese appeared at the same time to counteract 
the injurious influence of phosphorus on the iron, and in some 
degree to increase its hardness. The result of all this is, that 
while in so simple an object as rails, the quantity of phosphorus 
that could be permitted in an ingot steel with 0°5 to 0°6 per cent. 
carbon was scarcely 0°1 per cent., there may now with 0°2 to 0°3 
per cent. carbon and 0°5 to 1°00 per cent. manganese be as much 
as 0°2 to 0°3 per cent. phosphorus. For rolling rails conteining 
so much phosphorus there is required a more powerful rolling 
train than for purer carbon steel rails, partly because the more 
phosphoriferous ingot metal requires a greater extension, in con- 
sequence of which the ingots must be larger, and partly because 
ingot metal containing an excess of phosphorus cannot bear to be 
heated to so high a temperature as the less phosphoriferous. 
Nevertheless the product is, of course, inferior, both through 
increased brittleness and diminished hardness; but it appears as 
if it might be good enough for rails, at least in countries with a 
mild climate, and great are the advantages which the metallurgist 
has already been able to draw from this, not only in melting 
down and re-rolling old iron rails, but also through its being 
possible to use at Bessemer works a somewhat more phosphori- 
ferous pig than before. In connection herewith I also beg to be 
allowed to point to the interesting series of experiments on 
the influence of carbon, phosphorus, and manganese on the 
hysical qualities of iron, shown in the exhibits of Terrenoire, 
n general these experiments confirm what was before commoniy 
accepted in this way, but there is one thing that forms an excep- 
tion to this. The tension experiments made in Sweden appeared 
to show that the percentage of elongation at breaking is diminished 
with the content of phosphorus, while from the Terrenoire experi- 
ments, on the other hand, it appears as if a content of phosphorus 
of up to 0°3 per cent. had no special influence on the percentage of 
elongation at breaking. Should this observation come to be con- 
firmed by continued experiments it would afford the clearest proof 
of the insufficiency of tension teta alone a3 a means of judging of 
the goodness of iron, for the Terrenoire and the Swedish experi- 
ments agree in another point, inasmuch ag they both show that 
phosphorus very considerably increases the sensitiveness of iron 
to blows. Even if tension tests of phosphoriferous iron give 
excellent results, inereased tensile strength and undiminished 
percentage of elongation, it is nevertheless both in tesis of a 
falling weight and of daily experience a settled matter that an 
exceedingly small content of phosphorus has an injurious influence 
on the power of resisting blows even of iron poorincarbon. It 
is not, therefore, to be wondered at if the metallurgist devotes 
the greatest attention to the important question how phosphorus 
can removed from iron. at this may be done to a high 
degree by suitable puddling at the same time that the quantity of 
phosphorus remaining in the puddled iron has not so injurious 











Martin process, to add an iron more or less rich in manganese, 
and the quantity of manganese added must indeed be greater in 
the same proportion as the product is desired to be softer or 
rer in carbon. This was the reason why Bessemer and Martin 
iron of proper softness could only be produced exceptionally until 
there was a supply of iron yo goes very rich in manganese. 
For as com of iron and manganese commonly contain 
more than 4° r cent. of carbon, no great quantity of such a 
compound can be added, even to the iron poorest n, with- 
out the content of carbon in the final product being so great 
that it ought not to be counted as iron, but as steel. As now, 
as has been stated, an addition of manganese, the amount of 
which must be ascertained in every separate case, in order that 
an i metal decarburetted to a certain degree shall be free of 
red-shortness, it follows that the richer in manganese the added 
substance is, the less of it requires to be used, and the less carbon 
ingly is carried into the final uct, or, in other words, it 

can be made the softer. This was y seen by several persons 
in the middle and the close of the decule 1860-70, and in 
i , Mr. Kohn sought by articles in the newspaper Engi- 
neering to draw the attention of the makers of Bessemer and 
Siemens-Martin metal to the importance of using the iron com- 

ds then idered rich in m i 





which the content of phosphorus exercises on the power pos- 
sessed by iron of resisting blows ; for the main difference between 
the chemical composition of the different puddled plates lay in 
their quantity o aps pt | for while the Swedish puddled 
plates contained only 0°016 to 0°021 per cent. of phosphorus, the 
percentage in the Yorkshire plate was 0°094, and in the Stafford- 
shire plate, 0°203. In addition to this difference in the content 
of phosphorus, there is also in the Staffordshire plate s larger 
= of silicon, or more —, of cinder. No proper 

ifference between Bessemer and Siemens-Martin plates could be 
discovered in the course of these experiments, which comprehend 





Pp ese, as containing 20 to 30 
per cent., which were manufactured “ Mr. Henderson at Glasgow 
in 1866 and 1867. This advice, however, was fruitless, and the 
manufacture of ferro-manganese soon came to an end from want 
of demand for the costly product. The matter, however, was 
soon taken up —_ by Terrenoire, which, thanks to its eminent 
engineer, Mr. Walton, understood better than other Bessemer 
works, the advantages which more manganiferous iron compounds 
were ic to confer, and therefore purchased not only 
Henderson’s but also Prieger’s patent for the manufacture of 
ferro-manganese. 

Since Terrenoire took the matter in hand the methods of 








an on it as it has upon the more cinder-free refined iron 
of the Lancashire fire, and in a yet higher degree upon the quite 
cinder-free ingot iron, are facts which have been long known. 
This is, perhaps, easily explained by the lamelle@ of cinder 
counteracting the crystalline texture, with the resulting brittle- 
ness which phosphorus uces. Again, that puddling purifies 
from phosphorus so much more than the other refining processes 
depends, as is well known, on the circumstance that phosphorus 
must be removed fromiron as a salt of ph oric acid passing 
into the cinder, and neither the Bessemer nor ire refining 

rocesses it of this in a degree comparable with puddling. 

n order that the salt of phosphoric acid may be able to remain 
unchanged in the cinder, the r must not be too acid or rich 
in silica, and its temperature must not be too high, for then the 
silica drives out the phosphoric acid, which, when set free, is 
im: reduced by the carburetted iron with which it comes 
in contact, and enters into combination with the same. This is 
the case in the Bessemer process. Again, that Lancashire refin- 
ing purifies iron from phosphorus in so much smaller a degree 
than pu depends, without doubt, on the fact that charcoal 
in the open hearth is found in contact both with the iron and 
the cinder ; and though the latter is commonly somewhat richer 
in protoxide of iron than in the case of puddling, and therefore 
ought to purify still more from peta this action is 
neutralised by the pieces of charcoal present, which reduce most 
of the phosphoric acid contained in the cinder that has passed 
into it, and thereby returns the phosphorus to the iron, 

To how great a degree success has recently been obtained in 
freeing iron from phosphorus by adding rich iron ore or other 
materials rich in oxidised iron during puddling, appears very 
clearly from several French, Belgian, and English exhibits, 
which, though the ores employed are so phosphoriferous that their 
pig contains 1 to 1°5 per cent. phosp! yet show so beautiful 
cold worked specimens of their iron, that one not familiar with 


the facts would have difficulty in believing that the raw materials 
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employed were so rich in phosphorus as in fact they were. 
All other exhibits of puddled iron are, however, in this 
respect far surpassed by that of Hopkins, Gilkes, and Co. of 
Middlesbrough, which show cold-worked samples of such 
excellence of iron, that one would far more seedy believe that 
they were e from ores nearly free from phosphorus than from 
those of Cleveland, famous for the quantity of this substance 
which is found associated with them, and which yield a pig con- 
taining 15 be cent. This iron is made, as is well n, in 
rotating puddling furnaces ; and it ought to be a pleasure for ail 
who have taken partin the difficulties with which machine pud- 
dling has had to contend, to see that untiring perseverance a: — 
at last to have gained its well-deserved reward. It weal ow- 
ever, ill become mie to seek to enter further on the question of the 
superiority of the rotating {puddling furnaces over fixed ones, 
as it is just this honoured Association which has ab 
oe is all the knowledge that is to be found 
ject. 
furnace constructors have sometimes sought to hold out the 
greater effectiveness in purifying from phosphorus, as specially 
distinctive each of his own puddling furnace, I cannot omit to 
give expression to the view that it ought to be a point of supe- 
viority, common to all rotating sadilan furnaces, that they 
purify from phosphorus more than fixed ones; for the more the 
phosphoriferous iron is exposed to the action of the fettling, rich 
in protoxide of iron, the more pg ay ought to be removed ; 
and it would be perhaps difficult to bring about in a fixed furnace 
a contact between these materials so often repeated ttained 
by the rotating puddling furnace without manual labour. Iron 
made in the rotating puddling furnace is also exhibited both by 
Creusot and by the Compagnie des Forges de Donain et d’Anzin. 
The latter works has a Crampton’s furnace, while Creusot has for 
more than two years had at work two modified Danks furnaces, 
with a double plate covering, through which water circulates. 
Such a furnace is to be seen in the magnificent pavilion of 
Creusot. The iron made with it is stated to be nearly free from 
phosphorus, but it is also manufactured from a pig very poor in 
phospmeess. It is clear from the foregoing that one way of pro- 
ucing ingot metal, even from very phosphoriferous pig, would 
be first to puddle it in a rotating furnace, and then to fuse the 
puddled izon thus obtained with pig poor in phosphorus, But, 
on the one hand, such puddled iron, notwithstanding the beauti- 
ful cold-worked specimens exhibited, is not in general so poor in 
pees ahorus as is desirable for ingot metal of first-rate quality, for 
fopkins, Gilkes, and Co,’s iron, according to the analyses given, 
contains from 0°08 to 0°17 per cent. phosphorus; and, on the 
other hand, such iron, up to this time at least, has not been 
made so choca that it could be expected to compete in the way 
that has just been pointed out with Bessemer metal, now so low 
in price, 
he great importance which the question of how ingot metal is 
to be produced from very yr nase tee pes raw materials has, for 
such a district as that of Cleveland, gave occasion, as is well 
known, to the very thorough and interesting researches of Mr, I. 
Lowthian Bell. With the same frankness and love for scientific 
enlightenment which induced him formerly to lay before this 
Institute his comprehensive researches regarding the blast fur- 
nace, which placed it in an altogether new light, he has also, in 
several memoirs which have been read with the greatest interest 
over the whole world, given an account of his attempts to purify 
pig iron from phosphorus. By these experiments Mr. Bell has, 
in the most indubitable way, not only confirmed and thrown still 
further light on what science had formerly more or less thoroughly 
ascertained in this department, but he has, moreover, succeeded 
in devising a method of applying on a great scale the scientific 
results at which he has arrived, He has also communicated so 
much on this point to this Institute that it would be unnecessary, 
not to say improper, for me to discuss this subject further, were 
it not the aim of this pepe to endeavour to point out the most 
interesting objects which are to be found in Paris Exhibition 
relating to the manufacture of iron and steel; and what iron 
metallurgist can well deny that Mr. Bell’s exhibit has an interest 
with which scarcely any other than that of Terrenoire can come 
into comparison. I ought, therefore, perhaps to be forgiven if, 
notwithstanding all that Mr. Bell himself has already communi- 
cated to this Association regarding his plan of purifying from 
gags I, too, beg to say a few words on this subject. 
or a long time back there has been employed in some dis- 
tricts, as is well known, a preparatory relining, proces in a 
separate hearth or furnace, after which the pig w! had under- 
sone this process was finally refined to le iron in another 
earth or furnace. The object of this pre ry re was 
partly to diminish the content of silicon in the pig iron, and 
thereby render it more suitable for the final refining process, 
and partly to diminish the wwe 6 of ph orus in the p 
iron, and thus obtain a less phosphoriferous final product. Bo 
these objects Mr. Bell has had in view with this process, but he 
has succeeded far better in attaining them than had been done 
previously, the reasons of which we shall soon see. In the 
common ing-out fires the pig iron is melted in contact with 
the fuel, and even if substances rich in oxid iron are added 
to it, it is certain that the pe from phosphorus can never 
in this way be complete ; but when we consider the fact already 
stated, that the Lancashire hearth refining purifies from phos- 
ayn to a very inconsiderable degree, we rather find occasion 
or surprise that the common running-out process can take away 
so much phosphorus as it does, The reason, however, lies in the 
following two differences between hearth refining and the running- 
out process :—(1) In the former the phosphorus, which has been 
been taken up by the cinder as a salt of phosphoric acid, comes 
into simultaneous contact with carbon and more or iess decar- 
buretted iron, and it is a fact, which is proved by several circum- 
stances, that iron combines both with phosphorus and several 
other metalloids with greater attractive | sen in proportion as it 
is purer and more refined. In the running-out fire, on the con- 
trary, the pig iron is never decarburetted in noteworthy 
a and it therefore never acquires so sdioney a Diayenselon to 
uce the ph orus out of the cinder and again enter into 
combination with it. In the -out fire, too, the fused 
iron in general does not come into simultaneous contact with the 
cinder and car but a cinder bath is interposed between the 
fused iron and the carbon, while, on the contrary, the iron during 
the operations in the refining hearth comes into such simultaneous 
contact with the cinder and carbon as has as its result the 
reducing of the phosphorus and its re-combination with the iron. 
(2) In the refining hearth the iron is subject during the latter 
part of the process to a higher temperature t is the case in 
the running out . 
‘The running-out fire process has exceptionally been carried on 
in a reverberatory furnace without contact with the fuel, and 
as the purification from phosphorus which takes place in the 
puddling furnace is so much more complete than that. which 
is accomplished in the Lancashire refining hearth, we might well 
have supposed that a reverberatory furnace would be distin- 
guished in the same way in comparison with a common running- 
out fire, As reverberatory furnaces hive been arranged, 
however, has ly been the case; and the reason of this is 





scarce ; 
not difficult to find, when we consider that such furnaces have | The 


been lined with sand or masses of quartz, whici: 


Y t q prevent the 
cinder from being sufficiently basic or rich in 


oxidised iron; and 





we ought never to forget the fact already touched upon, that, if 
any considerable cation from phosphorus is to be brought 
about, the must siways be kept so basic that the silica is 
well saturated, and sv has not too 
from thecinderthe 
into com 
inseparable from the old method of re 
pepe in avoiding by run 
a reverberatory 

iy onidict 


this sub- | exhibit, 
As, however, at the meetings of this Institute different | have 


exceeding that which is required to keep the pig fluid, by bring- 
ing about, either by the nature of the furnace itself or by stirring, 
a powerful action of the peroxide of iron on the pig. The result 
this has been striking; a ton of molten pig ironjwith 1°8 per 
cent. silicon, 1°4 per cent. phosphorus, and 3°5 per cent. carbon, 
being changed in ten minutes into a product with only 0°05 to 
0'1 per cent. phosphorus and 3°3 per cent. carbon, e waste is 
only about 2°5 per cent. Several different kinds of reverberatory 
furnaces have been, “ied for this purpose, but that which for the 
present is believed to bo the most suitable is Pernot’s flat furnace 
on an inclined axle, The refined pig is run out into cakes, which 
it is then the intention to melt down, along with some rich iron 
ore poor in phosphorus, in a Siemens regenerative furnace without 
erucibles, to ingot metal according to the Landore method. Mr. 
Bell, however, not for the present any such furnace at his 
disposal ; andthe specimens of ingot metal included in his 
accordingly, have not been produced by himself, but 
ve been prepared according to his method from Cleveland pig 
at Woolwich, where the smelting has proceeded in a furnace 
of Mr. Price’s well-known construction. This has its peculiar 
interest, as the circumstance that soft steel and iron may be 
kept fused in Price’s furnace further confirms the fact already 
pe by the low consumption of fuel, that this furnace is in a 
igh degree regenerative. As Mr. Bell’s process has only been 
employed experimentally, it is of course yet too early to give an 
opinion on its future. The first question with reference to it is, 
whether it can be got to work so uniformly that the purification 
from phosphorus will be always equally complete, and the 
product ert se 4 quite reliable. This ought best to be 
attained by the help of a self-acting furnace. The second ques- 
tion is whether this method can be made cheap enough, so that 
the ingots thereby produced will be able to compete in working 
expenses with Bessemer ingots. A main factor in judging of 
these questions is the endurance of the lining of the refining fur- 
nace. If it can be got to stand pretty well, the process itself 
goes on so fast, that the refined — must be quite cheap. 
As, besides, it consists almost exclusively of iron and carbon, its 
decarburetting with rich ore ought to proceed in a considerabl 
shorter time than is commonly required for the open hearth 
i ore and there thus appears to be a good prospect of pro- 
ucing from a pig, rich in phosphorus, an ingot metal both 
cheaper and poorer in phosphorus than is asible by machine 
uddling. ‘The final determining factor will, of course, be the 
ifference in Bessemer pig produced from ores poor in phosphorus, 
and the Cleveland rich in phosphorus, and Mr. Bell’s process 
ought therefore, at least, to become a regulator of the excess in 
price of the sorts of pig which are poor over those which are rich 
in a 
the drawn out ingot metal has recently more and more 
replaced the wrought iron, steel castings have also more and 
more encroached w the territory of iron castings, inasmuch 
as a great many things, in which more than ordinary strength 
is required, are now cast in steel instead of iron. For this 
nigh erucible steel has been used for a long time back, but it 
as since become more common to employ, not only Siemens- 
Martin, but also Bessemer steel. The exhibition isso rich in 
Siemens-Martin castings, that it would not repay the trouble to 
enumerate the different exhibitors, but Angleur, in Belgium, 
ought, perhaps, to be mentioned as exhibiting Bessemer castings 
of more than common merit. In order that the castings may be 
considered of first-rate quality, it is, of course, requisite that 
they be compact, and the greatest difficulty in their production 
is, as is well-known, just the fulfilment of this main condition. 
As thé blow-holes in steel are caused by the escape of gases which 
have not reached the upper surface of the casting previous to its 
cooling, and as, further, this escape of gas arises partly from the 
which the steel has taken up during its formation or 
ing, and partly from the carbonic oxide which is formed by the 
action of the oxygen distributed h the steel, or, perhaps, 
more correctly of oxide of iron w carbon of the steel, it is 
easy to understand that the di! of getting steel castings 
compact is least with crucible melting, greater with the Siemens- 
Martin, and greatest with the Bessemer process. So long as the 
castings are made of hard steel, the difficulties in this respect are, 
however, srs mire hege A to get over, but in steel castings a 
greater ductility is o! required than that which hard steel 
possesses, it is, therefore, n 
steel be soft, with only 0°5 to 0°6 
common way of attaining this end is to cast pieces of very hard 
steel, sah ikeraeathc Ui teh areee ik as is common in the pro- 
duction of malleable 


i to subject them to heating in a 
powder of oxides of iron, which diminish’ 


in many cases that the 
cent. of carbon. A very 


ishes the content of carbon 
in the steel castings from without inwards. Compact steel cast- 
ings, with the ductility increased in this way, are also exhibited 
from several works, as, for instance, by Dalifol in Paris and 
G. Fischer at usen. A method that has been long 
employed to promote freedom from blow-holes in steel castings 
is to add a pig iron rich in silicon to the soft steel while it is 
being melted, for the thus increased content of silicon in 
the steel counteracts, as is well known, both the taking up of 
gas during melting and the formation of carbonic oxide during 
the cooling of the cast steel. @ common content of 
silicon in ba cng See Boma a for their 
compact stee as, ‘ore, been ut 0°30 per cent. 
Fassia totus tos ordinary skilful engineers, M. Walton 
and his successor M. Pourcel, and a management with correct 
application for the requirements of the times, Terrenoire has now 
further developed this manufacture by adding at the close of the 
mel! of the steel; so-called ‘‘fer-manganese-silicium,” or a pig 
iron rich in manganese and silicon. The richest specimen of this 
which the Exhibition has to show contains 20°5 per cent. of man- 
ganese and 10°5 per cent. of silicon. The advantage of this is, 
that when the oxygen dissolved in the steel or the oxide of iron 
comes into simultaneous contact with ma: ese and silicon, both 
these substances are oxidised, and there is formed a double silicate 
of protoxide of iron and mianganese, more fusible and fluid than 
so ye of ten io of iron, which is formed when only a pig 


whi in silicon but poor in or free of 
manganese. the greater fusibility and fluidity of the 
silicate thus fi , there is naturally a diminution of the 
danger that it will not 


oe pond rise to the upper surface of the 
steel and there separate i as a layer of slag, but remain in the 
interior of the casting as a network, and thus diminish its 
strength. It is clear, however, that it is not necessary for this 

——— to use “ fer- ilicium,” which must be very 

ifficult to manufacture, inasmuch as the obtaining of the greatest 
possible Fong of manganese in a pig iron dethands conditions 
on the blast furnace burden quite opposite to what is necessary 
for attaining the greatest content of silicon; for the former 
requires the minerals not only to be very rich in manganese, 
but also to be as basic as le, while for the production of 
silicious iron it tt to be as acid as possible. The end in 
view, viz., the simultaneous addition of manganese and silicon to 
the steel, ought as to be attained by the addition of a 
fused mixture of ferro-manganese and a very silicious pig, and 
in such a case the difference is small from the method formerly 
employed of using ferro-manganese instead of spiegeleisen. 
advantage of the Terrenoire process is thus that by 
mer.ns of it we can directly manufacture a softer, and in con- 
sequence a more ductile, but still compact product than was 
previously possible. There are also now produced at Terre- 
noire only steel castings poor in carbon, for the hardest, or those 
that are used for armour-piercing projectiles, contain, according 
to an obliging commiatiickti “ution by M. Pourcel, not more than 0°5 
to 0°6 per cent. of this metalloid. 

It would appear from several publications in technical periodi- 
cals ptive of the Terrenoire process, as if silicon has been 


to | found not only to promote the compactness of steel, but also 
-Potherwii 


ise to improve its qualities. ‘This is, however, by no 
means the onse; but experience at Terrenoire has completely 








confirmed the old opinion, that the greater the content of silicon 
in a steel otherwise of similar quality, the more sensitive it is to 
blows. The addition of silicon is considered simply as an evil 
necessary for the sakegf.'the compactness of the steel wares, and 
great importance is placed @n not adding a superfluous quantity 
of silicon, in order that the content of it in the product may not 
be greater than is absolutely necessary. For ingot iron and steel, 
which are subjected to shingling or roiling, and whose blow-holes, 
therefore, may be rendered * less by welding, M. Pourcel 
will, on no account, employ ‘addition of silicon. The most 
common content of silicon in their steel castings is stated to lie 
between 0°2 and 0°3 per cent., and such a content of silicon is 
considered pretty harmless, ‘The very considerable percentage of 
manganese—0°55 to 07—which their ‘steel contains doubtless 
contributes to this, for metallurgists had previously believed that 
they found that manganese counteracted the injurious influence 
of silicon on the qualities of iron. 

At Terrenoire there has been a higher aim set up by degrees 
in the production of steel castings, and their very fine exhibit 
shows that they now even reckon on being able to substitute 
castings for a number of articles for which malleable iron or 
steel is used for the present. For besides armour-piercing pro- 
jectiles, both massive and hollow, and cylinders and other parts 
of hydraulic presses, there are to be found exhibited not only 
tubes but also rings for cannon, cranked axles, and other similar 
unhammered castings. Although all these articles are unham- 
mered, both the surfaces of fracture exhibited and the tension 
and other tests, the results of which are eommunicated, show 
that the physical qualities of the finished products correspond 
a closely with those which distinguish hammered ingot 
metal with the same chemical composition. Qn this point, as is 
well known, various communications have not only been made to 
this Institute, but others have appeared in various journals, and 
I, for my part, confess that nothing exerted on me a force so 
attractive to the Paris Exhibition as just the hope of being able 
there to find an explanation of the problem, hitherto unexplained 
so far as I am concerned, by the published communications to 
which I have referred, viz,: How the qualities of ingot steel may 
be so changed without hammering that they become comparable 
with those of hammered steel. Nor has this hope been disap- 
pointed, for from the Terrenoire exhibit, and the printed 
description of it, it isclearly evident that this alteration in the 
qualities of steel is brought about by hardening. A rapid cool- 
ing of a large piece of steel heated toa red heat acts upon it in 
quite the same way as a hammering, for the contraction of the 
outer layer caused by cooling must bring about a powerful com- 
pression of the interior layers. In order, however, that this 
action be sufficient, it is necessary that the modulus of elasticity 
cf the material be so high that the resistance of the inner layers 
to the action of the outer do not produce in the latter a set or 

ent extension, whereby the compressing action _ is 
diminished. ‘The iron intended for the purpose ought, therefore, 
not to be too pure, for the modulous of elasticity of pure iron 
is, as is well known, very low. But, on the other hand; the 
content of carbon in the material ought neither to-be too great 
nor the steel too hard, for otherwise it is difficult so to modify the 
hardening that its action be not t6o powerful when the ductility 
becomes lessened and the product brittle. In this way it is 
explained why it appears most advantageous to keep the percent- 
age of carbon between 0°3 and 0°6, the lesser quantity for larger 
and a greater for smaller pieces, and in general to carry out the 
hardening in oil. Should the material be rather hard for the 
intended pose, the more moderate hardening which is pro- 
duced by the cooling of the piece in air may be best or the 
excessive hardening must be succeeded by a tempering whereby 
the ductility of the material is increased. 

If these explanations of the facts shown by the Terrenoire 
exhibit be correct, it follows that if the best results are to be 
obtained, not only the hardening but also the preparation of the 
steel must be managed with the very greatest care and attention. 
The melting is carried on at Terrenoire in Siemens furnaces, with- 
out crucibles, and Mr. Holley has in the Metallurgical Review 
given an interesting description of the way in which the changes 
of the steel bath succeed each other, and, partly by the help of 
the appearance of the slag, partly by hammering samples taken 
out of the bath, the proper moment is determined for adding the 
compound of iron, manganese, and silicon. For castings, com- 
pactness is naturally of greater importance than for ingots, which 
are afterwards to be drawn out; but even for the latter compact- 
ness is far from being a matter of indifference if it can be 
attained without the sacrifice of any other good quality, for 
unfortunately the ingot blow-holes are far from being always 
properly welded together when the ingots are drawn out. It is 
therefore not to be wondered at that experiments have been made 
at many places to prevent the formation of blow-holes by means 
of powerful hydraulic pressure applied during the cooling and 
solidification of the cast steel or iron. This plan has been tried 
at several places, as, among others, at St. Etienne by V. Biétrix 
et Cie., but it has never been regularly employed except by Sir 
Joseph Whitworth and Co., Manchester, where, as is well known, 
this method has been in use for more than ten years. Exceedingly 
beautiful articles are exhibited by this firm, world-famous for its 
accurate workmanship, among which may specially be mentioned 
a hollow cylinder with an interior diameter of 1°98 metre, and a 
length of 1°5 metre, and a thickness of material of only 
4 centimetres, a torpedo guaranteed to resist an interior pressure 
of air of 105 kilogs. per square centimetre, and 2 hollow axle 
10°26 metres long with an exterior diameter of 45, and an interior 
of 30 centimetres. All these pieces are made from hollow ingots, 
which, when under preparation, are exp to powerful hydraulic 

ressure, after which the ingot that has been thus treated is 
farther worked by means of a hydraulic compression; but, 
unfortunately, it is impossible to obtain at the Exhibition any 
more detailed account of this interesting method of working. 
Finally, with regard to crucible-melted tool steel, the Exhibition 
has nothing properly new to offer under this head, if we do not 
consider chrome steel as such. This, as is well known, is made 
by adding a pig iron rich in chrome, and such a pig, along with 
tungsten pig, is found, among others, in the exhibit of Terre- 
noire. The iron compound richest in chrome, containing up to 
65 per cent., is however exhibited by J. Holtzer, Dorian, et 
Cie.’s steel works at Unieux, near St. Etienne, and it is made by 
the reduction of chrome ore with charcoal in the crucible. ‘Uhe 
last-named exhibit also contains the largest quantity of chrome 
steel. The tension tests to which this steel and the chrome s‘eel 
from Terrenoire have been submitted have further confirmed the 
statement previously made in other quarters, that chrome still 
more than carbon increases, not only the hardness, but also the 
modulus of elasticity and the tensile strength, while at the same 
time it does not diminish the ductility so much as carbon. ‘The 
action of chrome is thus exceedingly advantageous, and much 
resembles, but is believed to be still more powerful than, that of 
tungsten. Jacob Holtzer’s steel, which is richest in chrome, is 
said to contain 2°5 per cent. The beautiful exhibit of Seebohm 
and Dickstahl, of Sheffield, also contains chrome steel, with only 
1 per cent. chrome. Wolfram or tungsten steel is shown, not 
only by the exhibitors of steel just named, but also by several 
others, among which may be specially mentioned the very beauti- 
ful exhibits of crucible steel of, first and foremost, the Inner- 
berger Hauptgewerkschaft, but also of Kibiswald in Styria. 








ANOTHER Paris ExurpitTI0n.—It is stated with some authority 
that an international exhibition of machinery will be held next 
year in the Palais de l’Industrie, Paris. The space available for 
this purpose is very considerable, but it will, nevertheless, be so 
circumscribed that a rigorous selection must be made, and it is 
said that nothing will be admitted which is not nearly perfect of 
its kind. Applications for space are, we understand, being 
already sent, Pthough no official announcement on the subject 
has yet been made, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS EXHIBITION.—Gationani'’s Kiosque, Porte Desaix 
Champ de Mars. 


¥; 

LEIPSIC.—A. Twistmerer, . 

NEW YORK.—Tuet Witimer and Rogers News Compasy, 
81, Beekman-street. 





TO CORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we tind it necessary to 
“inform correspondents that letters of 4 iry addressed to the 
public, and intended for insertion in this 





must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and Feds a 2d. e stamp, in order that 


answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

letters intended for insertion in THe ENGrverr, or 
containing questions, must be accompanied by the name and 

of the writer, not necessarily for publication, but as a 

proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. D.—Write to Mr. F. Fairlie, 12, Mount Pleasant, Plumstead, Kent. 

W. B. T. (Dundee).— Write to Messrs. Greenwood and Batley, Leeds. 

MECHANIC. — See Rankine’s ‘‘ Mechanical Text-book,” pages 283-5. 

Austra (Wool Washing Machinery).—Letters received here have been sent 


to this corres, - 

A. M. Da Costa (New York).—You will find the letters referred to in the 
Times within ten days previous to the 12th of July last. 

B, D. K. (Caversham).—There is nothing new in ser PP tice The dirty 
brown-red of Pozzuolana was one of the chief causes of its disuetude for the 
Da you mention. i har vide ie 

R. E. P. (Ludlow). —The locking washer is ingenious, but there are too many 
parts to do what has already been done with two; there is also a want of 
rigidity in the locking lever and its attachments which would render it for 
many purposes useless, See THE ENGINEER, 28th June, 1878, p. 464. 

Lonosiaut.— Waste of steam owing to large space left behind the piston before 
the stop can be got in behind it to form the wall against which the steam 
presses, No arrangement of piston and cylinder has yet been devised for 

' the purpose that is not productive of great friction, does not rapidly wear, 
and that is not dificult of adjustment and repair. 

A. V.—{1) Multiply the circumference in feet of the circle 


which the length 
of the lever is the radius, by the weight, and by the nw of revolutrons 
per minute, and divide by 38,000. The quotient is the 


(2) “ The Machinery of the Farm,” by R. &. Burn. You can see this book 


at the Pree Library of the Patent-offce, Quality-court, Chancery-lane. 





BOOT HEEL TIP MACHINERY. 
(To the Bditor of The Engineer.) 

S1r,—Perhaps some of your readers will oblige me with the address of 
the maker or makers of, & machine for manufacturing the irons for 
leather boot heels, for which I should feel greatly obliged. R. R, 

Dzielna Strasse, Lodz, Poland, Sept. 17th. 





AMERICAN COTTON BELTING AND IRON-SIDED RUBBER 
ROLLER WRINGERS. 
(To the Bditor of The Engineer.) 

Sir,—If any of your correspondents can give me the name of the 
makers of Gundy’s American cotton belting, and also of the small iron- 
sided india-rubber roller wringing patent E. Putnam, not the 
Eureka—I shall be much obliged. Ww. W. 

Nottingham. 





SUBSCRIPTIONS. 

Tus Enaixeer can be had, by order, from newsagent in town or country 
nt the various vollway slatlons; or i can, f preferred, he supplied derest 
from the office, on the following terms id in advance) :— 

Half-yearly (including dowble number)... .. .. £0 14s. 6d. 
Fonts intvding pa pe per «- «» &1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue Enoincer is registered for transmission abroad, 

Cloth Cases for binding Tue Enatneer Volume, price 2s. 6d, each, 

The following Volumes of Tue Enaineer can be had, 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44, 

Foreign 8 tions for Thin Pa Copies will, until further notice, be 

received at following vate.” Geberribers paying in advance at the 
following rates will receive Tak Enaineer weekly and post-free. Sub- 

scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paner Copies may be had, if preferred at increased 
rates. 

Remittance Post-office Order. — Australia, Pasum, Bonet, 
Colum! Sritleh Guiana, Canada, Cape of Good hg 2 k, 
panes S only), , Gi , India, Italy, Japan, 
Natal, Netherlands, NewBrunswick, Newfoundland, 
New Zealand, Portugal, Ro’ 
United States, West Coast of 


ampton, £1 16s. 
Remittance by Bill in London.—A' Buenos Ayres, , France, 


pore Nreden, £1 16a Chili, Borneo, and Java, £286. India, 

: . en, le 60. ava, 

oid Brindisi, 22 0, Od. : 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines one shilling and si 3 odd lines are 
charged one shilling. The line LS wety a seven . When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
i advertisements from the po ncaghaye be aecompanied by stamps in 


British 
’ Foye, 
Switzerlan: pon en South Wales, 

West Indica, China vid South: 


. Alternate adver A poe _ 
cannot be guaranteed in ani case. 
are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Srx o’cLock ON THURSDAY EveNING IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche+ all 
letters to be addressed to the Editor of Tue Enoinegn, 163. Strand, 





DEATHS. 
On the 18th of ber, Mr. Henry Harrison, of Brookland House, 
Church- , Leigh, aged 46 years. 


On the 29th ult., at his residence, 267, St. Antoine-street, Montreal, 
Canada, Mr, Ricuakp Eatoy, C.E., late of the Grahd Trunk Railway, and 
formerly of the London and South-Western Railway, aged 62. 
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COLLIERY EXPLOSIONS. 

Tue term “fire-damp,” or “ fire-vapour,” suggests the 
notion that explosions of the inflammable matter 
in coal-pits were known in Germany, probably amongst 
the workings for lignite in Bohemia, before its presence 
had attracted attention in English collieries. In the 
latter, however, explosions of fire-damp must have occa- 
sionally occurred from a very early period ; still, they 
attracted but little attention beyond the immediate circle 
of sufferers until the application at the latter end of 
the last century of Watt's engine to pumping in mines, 
admi of coal-pits being sunk to a depth before 
unattainable. ith increase of depth came an 











‘ducted, either upon the 


1810 explosions became so frequent, and often 


so disastrous, as to excite universal attention. Public | bee 


interest was aroused to its highest point by the ter- 
rible explosion that occurred in the — coal-pit 
near Newcastle in May, 1812, which stimulated Davy to 
his investigations of fire-damp, and to the discovery of the 
safety lamp. With the solitary exception of this great 
discovery, produced not as the result of any tedious and 
prolonged train of experiments, but struck off, as it were, 
at once by the flashing genius of Davy, with a perfection 
which has left but little scope for su uent improvers. 
Nothing has been produ in this direction of much 
moment. We may regard with wonder and humility the 
absence of any equally salient invention or improvement 
which science has during three-quarters of a century pte 
to the coal miner for increasing the security of life 
and capital. Unnumbered “inquiries” have taken 
place after successive accidents have again and 
again recalled public attention to this subject, and in 1835 
a parliamentary commission investigated the whole mat- 
ter, but the outcome of all these inquiries has been lament- 
ably small in proportion to the expenditure of time and 
labour, and the experience of those who have given testi- 
mony, or otherwise been engaged inthem. The inherent 
difficulties, scientific and practical, with which every 
attempt to render the working of almost im f colliery safe 
from ar gcmngs is accompanied, may no doubt account for 
much of this, but asubtler element rendering the results of 
inquiries and ine scientific knowledge to a la 

extent nugatory in result, exists in the tendency here, as in 
e expense 


many other instances, to save capital at 
of human life. It is always a race between how 
much capital shall be expended for safety, and how much 
risk may be run for the sake of economy. The “goaf” 
has been recognised as one of the most formidable sources 
of colliery explosion, from the commencement of the 
present century, “Goaf” is a word of genuine Saxon 
origin, still in use in the vernacular of the north of 
noe ape and common in the northern coal-fields, but so 
little used in the south that a few words of explanation 
may be pardonable. “Goaf” originally means an empty 
space, hence an empty-headed man is in the north called 
a “ goaf,” and in colliery language the qt means any 
empty space under ground from which the whole of the 
coal of a seam been cut out, with fits supporting 
pillars or props removed, so that the roof of the seam 
crushes and falls in, leaving a space often very large. 
imperfectly filled by the irregular fragments of crushed 
and fallen roof rock, containing more or less f entary 
coal, and above all this, a space often very large and 
devoid of any solid material. These void s 

owing to the way in which unsupported See 
other more or less coherent material, dislocates itself 
from its bed and falls down, are of a great i r 
dome shape, or like an irregular inverted saucer, within 
which the which are slowly generated from the 
residual coal or the carbonaceous matter remaining in 
what were the seat and roof of the seam, are gradually 
evolved, and being lighter than atmospheric air, rise into 
and fill these dark recesses or dome- cavities. 
pe mn per 5 a rpms re a sort of 
rock-form older. ually reac e lowest point 
or brim of the bowl, where, if the supply be uniform and 
constant, or nearly so, the gas overflows, or rather under- 
flows, and escapes into other parts of the workings, used 
or disused. From these it gradually finds its way into 
the air courses forming part of the general ventilation 
of the colliery, from which it is carried off innocuously. 
This goes on for a long time, frequently for years, but 
there remain unaltered in the exhausted parts of the 
colliery, the goafs—tremendous magazines of inflam- 
mable gas—only needing such accidental change of cir- 
cumstances as may mix the inflammable gases they con- 
tain with the necessary proportion of atmospheric air to 
render them centres of explosion. 


) ere circum- 
stances always to remain thus constant, the inflam- 
mable overflow of the goafs might be dealt with by 


the methods in ordinary use for the ventilation of the 
colliery, with this exception, however, that no amount of 
ventilation, though amply sufficient to sweep away fire- 
damp from the workings in the seam if properly con- 
pillar and s or the 
longwall eras of working, will be competent 
to reach the darksome and. unvisited recesses of 
the goat often extending to many yards above 
the level of the seam, and hence the _ reserve 
of inflammable material in such spaces is never 
emptied of its dread-inspiring contents. But two other 
conditions conspire to increase the dangers of the goaf. 
The supports of the coal and of its roof once removed, 
large masses fall almost at once, but the unceasing effect 
of gravitation does not stop there, and subsequent falls 
of rock, Goat and small, continue, at irregular intervals, 
to occur from the hanging portions of the cavernous roof. 
Each fall exposes new surfaces, containing more or less 
coaly matter, to air and frequently to moisture, and these 
ive vent into the goaf of still larger volumes of in- 
mable gas. Thus, in two ways the goaf tends to 
roduce formidable irregularities in the supply of fire- 
inp, which have tobe dealt with by ventilation. The latter, 
ow whatever system, whether that ef the furnace or by 
far more effective and reliable fan, aims at constancy, 
and though upon the latter system is capable of being 
upon occasion arising within certain limits, yet 


increased 
cannot be suddenly and largely increased. Now, when | be 


a fall of roof takes place upon a sufficiently large scale in 
one or more of the s, a sudden rush of. inflam- 
mable gas is driven forth, and sent into the ordinary air 
waves of the colliery, to be eb for which those in 
charge of the workings can but seldom have any suffi- 
cient previous notice, nor, if they had, any efficient means 
of guarding against the consequences. An explosion 
may, and often has occurred, leaving nothing but conjec- 
ture to account for its origin, Which, if traceable, might 
be found in some suddenly increased supply of gas from 


increased volume of inflammable gases, and. their | the 


evolution at increased tension, Between 1780 and 





Returning now to what we have said as to the infruc- 


n urged from periods now long passed, and by none 
more forcibly than by Faraday himself, whose perspica- 
city of intellect. enabled him thoroughly to realise and 
well to point out all the dangers of goaf accumula- 
tions, that the true and only effective remedy was to 
ventilate the s themselves, by a method entirely 
distinct from the general ventilation of the workings. 
The proposition which has emanated, we bélieve, at dif- 
ferent times from various authors at hore and on the 
Continent, was to bore down from the surface at a 
spot vertically above the apex of the goaf, and to 
establish a free communication between the gaseous 
cavity and the open air. If the underground venti- 
lation 7 oe sufficient, ~ ro pom 1 oro gases, increased 
in specific vity, thou rhaps more explosive 
eer botarn. eel be Soadialiy thus sated’ down 
into the ordinary ventilating air-courses and become 
innocuous. If, on the other hand, the goafs were iso- 
lated from the working parts of the colliery by stop- 
pings of masonry, as is often the case, the inflammable 

would rise to the surface through the bore hole, and 
. discharged harmlessly, whether uniformly or not. We 
cannot here enter into details, but some objections which 
at once occur to most persons familiar with coal mining, 
have been sumplotely removed by those who have treated 
the subject at large. How is it, then, that this definite 
method for removing one prevalent source of danger has 
received, we believe, scarcely any practical realisation in 
Great Britain? It isa case, as we have said, of the contest 
between dangerous practice and economy, between safety 
of person and expenditure of capital; it is a case in 
which, especially in deep collieries, a considerable outlay 
is indispensable, and from which no direct return can 
be looked for, and yet a more comprehensive and far- 
sighted view might discover that in the long run a liberal 
expenditure of capital, laid out to secure safety, gives a 
better return than inefficient and cheap modes of working, 
with the attendant consequences, however rare, of tre- 
mendous accidents. It is not for us here to speculate upon 
the immediate cause of the recent explosion at Abercarne, 
by which hundreds of lives have been lost, a prosperous 
colliery drowned out, the industry of hundreds inter- 
rupted, and an immense capital to be yet expended before 
the working of the colliery can be resumed. It is but 
too probable that the immediate causes of this explosion 
will never be known, but should the conjecture that a 
sudden rush of ond accumulated gases, was one of 
the elements leading to the catastrophe prove most pro- 
bable, may it not be urged thatnorational expenditure upon 
well-devised methods for freeing every cranny and corner 
of the pit from fire-damp, can now be viewed but asa 
measure of economy as well as of safety? Legislative 
interference with industrial enterprises is always a matter 
requiring great delicacy and discretion. Where, however, 
the pressure of wee against safety is sufficient, and the 
motives to expend it are as weak, as they too often are, on 
the part of those who employ labour, then there is a fit 
occasion for the interference of the Legislature ; and 
without such interference, we are convinced that the 
capital to be expended in goaf separate ventilation, 
diminished though it be now that shaft and tube-boring 
are so thoroughly understood and so much improved and 
cheapened, will not be forthcoming, and things will jog 
on as they have done before, until some new catastrophe 
shall fae de a new spasmodic fit of public attention. 


ELECTRIC COMMUNICATION IN TOWNS. 


A NECESSITY in the progress of civilisation is facility 
of communication. No doubt the time will come when 
the merchant from his counting house, or the engineer 
from his office, will be able to communicate with his 
employés or correspondents at a distance, as he now 
does with the confidential clerk standing at his side. 
Thisis the ideal state of perfection to which we alwaystend, 
but which is ever coy and unwilling to come quite within 
our grasp. The microphone and the telephone seem, 
however, to be the first fruits of a harvest, the results of 
which cannot be foretold till the whole is garnered. 
Meanwhile, electricity and electricians are doing so much 
to hasten the perfection ot communication, that one of 
the latest phases of the work introduced into England 
is worth consideration. Last year a very able paper 
was read before the Society of Telegraph Engineers, and 
we are fain to believe the paper has not met with the 
attention it deserves. The»paper referred to the system 

f fire-telegraphs, and the author, M. R. von Fischer- 
‘Trenenfeld remarked that in England the system so suc- 
cessfully applied in the United States and on the Conti- 
nent was “a thing of the future.” Since the reading of 
that paper an Exchange Telegraph Company, of which 
some 2 pa readers may have heard, have, we understand, 

tly extended the sphere of their operations, and intro- 
uced a system of communication not only useful in the 
case of fire, but in all the exigencies of daily life. Once it 
is admitted that facility of communication is required, 
the interest in the operation of such a system will be 
greatly increased. Let us first consider the domestic and 
commercial facilities obtained. From time to time we 
all require something or somebody not at hand, and find 
it extremely inconvenient if net impessible to leave what 
ig directly before us. Servants are not ubiquitous ; a 
sudden emergeney ealls for more servant-power than we 
have, and we would gladly employ for the time 
ing any trustworthy person we can get. The insti- 
tution of commissionaires in London was a step 
in the right direction; we can now send or go 
for a commissionaire. It is, however, this sending 
or going that presents the difficulty. Electricity has 
solved the problem, and such a company as the Exchange 
Company undertakes to supply what is required. A 
house, or even each room, can be electrically connected 
with a central office ; a button pressed or a knob pulled 
communicates instantly with the office where messengers 
are always waiting, and almost as soon as a servant 
could reach the room a messenger is at the door 


tuous character of colliery explosion sl and it has 





to obey our commands. Of course if each house was 
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singly connected to the central office the result would 
simply be an increase in the number of servants, and an 
increased expenditure. Twenty or thirty houses, how- 
ever, can be connected in one circuit to a central office, 
without the signals of any one room interfering with 
those of another. Im no case is the “station” more than 
three minutes’ distant from the instrument, and what is 
very important, the instruments occupy but a few cubic 
inches of space, are not liable to get out of order, require 
no local batteries or winding up, and no knowledge 
whatever of telegraphy to aces. y tio fact, all that 
the person using the instrument has to do is, as we have 
said, to pulla knob or pressa button. The system, again, 
may be of the utmost service in suburban districts in 
yutting a step te the depredations of burglars. It can 
be SO ar that no door or window of a house can be 
moved between certain hours without giving instanta 


neous notice at the call station. We long ago, in our] ™ 


school-boy days, were fully convinced that certainty of 
detection, and not severity of punishment, was the real 
bar to evildeeds. It seems to us that the value of such 
a system as this in mercantile and commercial affairs may 
be enormous. There is no question of failure, for a failure 
in the communications reports itself, and is at once put 
right. The electric system utilised is that known as the 
closed circuit system, so that there can be.no tampering 
with the lines. en the circuit is closed there is of neces- 
sity a current of electricity.constantly flowing, but break 
the circuit at any one point and the current immediately 
stops. The communicating with the central station does 
not break the current, or it would interfere with the whole 
circuit, but the details of the system of connecting, of 
the payment of-messengers, how each messenger has his 
special number—and other matters of this kind do not 
come within our business—we desire to bring before our 
readers a system which we think will assist them in their 
work, practical mind will not fail to grasp the true 
value importation. 

It may be interesting to see how far the use of electrical 
communication has assisted in preventing or moderating 
serious. jfires. The plan adapted in American and conti- 
nental towns is to connect a central station with various 
branch stations, and to have instruments in the streets at 
no great imtervals by which signals can be sent indieating 
the locality of the fire. The models of the street alarms 
have something in common with the postal letter box. 
They have, however, on one side a pane of glass, 
which can be broken if the person wishing to com- 
miumicate has no key to unlock the door. The 
glass being broken, or the door opened, it is only necessary 
to pull a knob, which is so arranged with the electrical 
apparatus that the signal is sent and the position 
recorded. The reception of the signal is acknowledged 
by a disc bearing the words “signal received” being 
caused to come into view at the sending post. So that 
the sender has no doubt as to the result of his work. 
The success which has attended the introduction of these 
fire-telegraphs, and the small cost necessary to maintain 
them, are worthy of attention. According to M. Treuen- 
feld the Hamburg system consists of seven radial lines, 
having about 150,000ft. of cable, and 125,000ft. of over- 
head wire, erected at a first cost of a little over £8000, and 
maintained at a yearly expenditure of £80. From tables 
carefully compiled we gather that towns which have 
adopted a fairly perfect, Fire Telegraph system have re- 
duced their serious fires to an average percentage of four, 
the less perfect systems show an average of 17 per cent. 
of serious fires, whilst that of towns possessing no Fire 
Telegraphs at all is not less than 29 per cent. Paris 
isa remarkable example. The Fire Telegraph system was 
introduced in 1870,and taking a destructive fire as one that 
caused damage to the extent of 100,000 francs, it is seen 
that the average of such fires for the ten previous years 
was 3°9, and for the next five years 1°8. If we take the 
five previous years the average was 5°2, showing the 
direct advantage derived from the introduction. Would 
it not be well for our municipalities, which, on every 
hand, are considermg improvements, to look into the 
question of the introduction of some such system we 
have briefly discussed into our towns? We have often 
been struck with the haphazard way in which London is 
allowed to grow, and how few provisions for health and 
safety are made at a time when the cost would be 
comparatively trifling, that is, when the new streets are 
being built. Borough engineers should look into these 
questions. 





MACHINE TOOLS. 

For machine tools there should be a growing demand 
in exact proportion as the competition of foreign manufac- 
turers is disagreeably experienced. These tools have enabled 
our workers in metals to accomplish the great things 
which in steam machinery have distinguished the present 
generation; they have, indeed, enabled the manufacturer, 
in whatever line of business, to largely dispense with 
the tiny tool wielded by the comparatively unskilled 
workman. We direct attention to the sphere which is 
widening out before those machine firms who are ad 
in devising apparatus to cheapen the manufacture of 
domestic metal wares, The hardware makers will be:growing 
customers to the mechanical engineer. -The former will be 
utterly unable, by hand-made products, to continue to com- 
pete with foreigners who use machinery. The machine- 
made goods will still rum down prices, and it may be 
attempted to meet the competition by a reduction in 
the remuneration paid for manual labour. But already there 
are indications that pretty much the limit of endurance 
by the handicraftsmen has been reached. Our work-people 
have not yet abandoned all opposition to machinery, but 
it is every year less displayed. If the manufacturers of 
locks and files and nails are now customers to steam tool- 
making firms, the manufacturers of cutlery and kindred goods 
must begin to seek the help of mechanical engineers if they are 
not to be jostled out of many markets in which they have 
done profitable business. American cutlery, it is pointed out, 
goes largely to Australia, South America, and Europe. .. The 
Scientific American says: “‘ We are ushing England also in 

cket cutlery. Of the two million Xollars worth of pocket 

ves sold here every year, England supplies only one million 





dollars’ worth, while not many years ago no one would look 
at anything but an English knife. The extent to which 
machinery been made to take the place of manual labour 
is the great secretof our success in the manufacture of cutlery. 
The cutting of wood for the handles, the finishing of the 
ivory, the cutting of the steel, the shaping of the knife, the 
fastening of the handle, the designing of the ornamental 
handles, the grinding and, finishing of the blade, and 
numerous other minutiw are all done by machinery.” That 
which the steam tool-maker is able to do tor the manufacturing 


world will be the more, appreciated as he gives. his attention t 


to devising tools which these hard-pressed metal ware pro- 
ducers so greatly need. 


TRADE MARKS, 

Ir any manufacturer should be tempted to make capital out 
of his competitor’s brains, and with that object should con- 
template oe ting his competitor's trade mark, his friends 
ould do well to direct his attention to Punch’s oft-quoted 
advice to persons about to marry—*‘ Don't.” The business is 
risky as well as dishonourable; and, under the powers which 
the magistrates now possess of punishing offenders of this 
sort, may entail uncomfortable issues. Thirty-six years ago a 
cutlery manufacturer named Deacon had the design of a 
horse’s head ted to him by the Cutlers’ Company as his 
trade mark, nat design he has ever since constantly used. 
A competing manufactarer in an evil hour was tempted to 
adopt Mr. Deacon's design. This was a compliment which 
Mr. Deacon could appreciate, but for which he was by no 
means thankful. Nay, he was so ungrateful as to bring his 
competitor before the magistrates, charging him with the 

infringed 


offence of havi his business device. Mr. Deacon 
had discovered the infringer by advertising for information as to 
who it was that had, —s his peculiar mark, 
Hereupon the delinquent had voluntarily made himself known 


to Mr. Deacon. Of course, the mark had been adopted 
innocently; yet, because of the annoyance and inconvenience 
to which Mr. Deacon had been put, the offender, though 
innocent, was prepared to hand him over a £10 note. The 
magistrates, supporting the position which Mr. Deacon had 
taken up, fined the competing cutler £20 and costs, intimating 
that if he did not know of Mr. Deacon’s mark, he must have 
been wilfully blind. 








LITERATURE. 


A Handbook of Patent Law of All Cowntries. By Wtt11aM 
P. Tuompson, C.E. London: Stevens and Sons; New 
York ; Van Nostrand, 1878. 


Tue author of this little book is the head of a patent 
agency in Liverpool, and therefore writes with the 
advantage of practical experience. The book has no 
cweeesae to be regarded as a complete treatise on patent 
Ww; it is rather a guide to patentees, and in many 
respects an aide memovre to practitioners. The first part 
is naturally devoted to a summary of the English ay 
in which the progressive steps, with their cost, towards 
the completed patent, are clearly explained. The sugges- 
tions and observations of the author, as for instance 
those under the head of preliminary “Searches,” are 
Csurend practical, but there are a few slips which should 
corrected in a subsequent edition. At the outset his 
statement of the principle of our 
contract between the Crown, on behalf of the nation at 
large, and the inventor,” is not ] y correct. This view 
of the relationship of Crown and inventor was judicially 
repudiated in the celebrated action of Feathers v. the 
Queen, in which Cockburn, C.J., senking for the Court, 
explained the grant of a patent to be a mere act of the 





tent law as “a simple 


prerogative, coupled with a condition, namely, full 
publication by the patentee. Again, Mr. Thompson says 
of joint patentees that “each ean grant licences 8 


ndently of the other,” omitting to point out that it is 

y no means clear that the royalties will not belong to 
both. The well-known case of Mathers v. Green decided 
that a joint patentee could work the whole invention for 
his own benefit without accounting to his fellow-patentee ; 
but that decision expressly left open the case of profits to 
be derived from the t of licences, Under the head 
of “Infringements,” Mr. Thompson writes thus ;— 
“Patent trials are proverbially expensive in England, 
the law and procedure being apparently framed 
with the special object rather of putting fees into 
the lawyers’ pockects than of doing justice promptly 
and raps As the cases have to be fought out by 
lawyers, almost invariably utterly ignorant of the techni- 
calities of the case, and before judges, learned only in the 
law, the probability of obtaining justice, even with a long 
purse, is not extravagantly great. Often, too, when the 
case comes to a hearing, and nearly all the expenses of 
the lawsuit have been incurred, the ‘court, conscious, of 
its poor qualification for deciding scientific and technical 
matters, persuades the parties to put the matter to arbi- 
tration.” We are surprised d any one with any 
tence to experience writing in this strain. Surely Mr. 
hompson must know that the actual cost of preparing 
pleadings and bringing the action to issue is trifling to a 
d compared with the costs of witnesses and the 
collection evidence—costs unavoidable so long as 
novelty and utility are essential to.a patent. He might 
as justly say that the law and precedure were framed 
with the object of heneiasing professional expert 
witnesses—one at least of whom, by the way, well known 
for his ability, is actually a patent agent. t our courts 
are incapable of dealing with ical cases is amply 
disproved by the way in which the celebrated Plimpton 
skate was handled by Bench and Bar in the many actions 
in which it was involved. As for arbitration as a solution 
of an infringement question, we can only say that if a 
party or his adviser is sufficiently foolish to consent to 
such a course—and presumably Mr. Thompson has met 
with a case, we have not—and so preclude himself from 


judicial assistance, he has only himself to blame. No court 


in this country declines, or can decline, to try such an 
action, if properly presented for its decision. Moreover, 
itis not the fact, as stated further on, that. the court 
aay makes use of its power to ¢ an interim of 
— imimary” injunction until the trial is decided, 

is is true in the case of new and untried patents, but 





where the validity of a patent has been established in 
another action, such an injunction is almost of course, 
so part of the book is occupied by a very useful 

nalysis of foreign laws. So far as ‘we ‘have tested this 
digest it is clear and correct. We would, however, 
suggest a few additions. In every case the date, or other 
reference, to the particular law should be given, and the 
Goyernment taxes should be inserted. This latter is not 
always done in the book before us, though it is true Mr. 
m gives invariably the approximate cost’ of 
obtaining the patent—including therein the agent’s fees 
of course. Moreover, it tacks g a stated with more preci- 
sion whether preliminary examination is or is notrequiréd, 
Such information, for instance, is wanting here under the 
head of “ Belgium.” The work concludes with “ Hints 
for Inventors,” “ How to Sell a Patent,” and some well- 
merited strictures on a certain class of “ Patent Agents.” 
The defects we have indicated do not seriously affect the 
utility of the book. It contains a good deal of informa- 
tion in a small space, and will be found useful by a large 
section of our readers, 


GEORGE PARKER BIDDER. 

A tone and remarkable career terminated on the 20th 
inst. by the death of Mr, George Parker Bidder. For more 
than sixty years he has been publicly and widely known, and 
though his early fame was not derived from qualities directly 
indicative of the future engineer, it was based upon an 
unusually precocious exhibition of one of the most important 
qualifications for that profession, namely, faculty for computa- 
tion. Bidder was born on the 14th of June, 1806, in Moreton 
Hampstead, Devon, where his father was a mason. — He ve 
early showed a most singular aptitude for mental calculation, 
as is evidenced by the fact that when only ten years of age he 
was widely known as the ‘“‘calculating phenomenon,” 
printed slips of paper being still in existence which 
were published by surpri and interested witnesses 
of the exhibition of his powers. One of these, illus- 
trated with a likeness of the ‘‘ phenomenon,” records 
that he did on the 2ist of April, 1816, and therefore, while 
not ten years of age, answer the following questions in two 





minutes, meaning, presumably, two minutes to each question ; 


—‘*How many drops are there in a pipe of wine, each cubic 
inch containing 4685 drops, each pe containing 231 cubic 
inches, and each pipe containing 126 gallons?” The second 
question was—‘‘Suppose a cistern capable of holding 170 
gallons to receive from a cock 54 gallons in one minute, and 
at the same time to lose 30 gallons by leakage; in what time 
will the cistern be filled?” A third question was—‘t How 
many times will a wheel 83in, in circumference revolve in 
running over 99 miles?” It will be seen that each. of 
these questions involved considerable labour, and though 
in after years Bidder did his best to explain away all 
difficulty from such mental calculations, it can hardly 
be admitted that he was very successful in his attempt 
to show that no extraordin endowments are necessary 
to their performance. In his ure on mental calculation 
delivered during the presidency of his friend, Robert 
Stephenson, he expressed his conviction that mental arith- 
metic could be. taught and learned easily, or more easily 
than ordinary arithmetic, He showed, for instance, that to 
multiply three figures by three figures the number of facts 
that he had in store in his mind, was less than those requisite 
for the acquisition of the common multiplication table up to 
twelve times twelve. For the latter, seventy-two facts have 
to be remembered, but for multiplication of three figures by 
three figures only sixty-eight facts are necessary. He en- 
deavoured to show that numbers should be impressed on the 
mind as ideas connected or identified with themselvan, and 
not through the “‘dry-bones” of figures, in the same way asa 
word is stored, rather as a whole, and by the idea it conveys, 
than by the separate letters of which it is made up. 
He also thought he explained how the mind kept up the 
registration of quantities as fast as it did the computation, but 
it is here that mental calculations become diflicult; and, as 
he admitted, it is the registration in the mind of the quantities 
computed that places a limit upon mental calculations. It is 
not difficult, however, to see the fallacy that seems to exist 
in the notion that numbers should be impressed on the mind 
as ideas in the same way as are words. A number does 
represent an idea, and each figure in the number represents 
an idea in the same way as a word represents an idea and 
each letter of which it is composed does the same. But in 
the use of words the meaning of each remains wnaltered 
by combination; any notion or thought to be expressed 
is conceived as a whole, and then words are found that 
represent the parts of that notion, the process being 
one of evolution, and each person to whom the notion is con- 
veyed performs the converse operation of receiving it; whereas 
in the use of numbers the process of combination by which 
they are to be made to express another number, is one in 
which they lose their identity, and cease to convey separate 
ideas by the one number which by a given process is made to 
represent their combination in a given manner, and an idea 
unthought until the combination is made. Whether, how- 
ever, Bidder was right in his belief in the possibility of 

ing mental calculation a more common qualification or 
not, it is: certain that there have been but few who have 
exhibited..powers similar to his own, though many have 
obtained their, ideas and conceptions of figures and numbers 
in a very similar, if not the same, as that by which 
he told the’members of the Institute of Civil Engineers, 
in the address above referred to, that he did soon after he 
was six years of age; namely, by learning to “count to 10, then 
to 10 again equal 20, 3 times 10 equal 30, 4 times 10 equal 40, 
and so on.” He did not then know of ‘‘such a word as 
multiply,” but to the above simple process, he adds, he 
attached much importance, ‘‘as it made me perfectly familiar 
with numbers up to 100, they became as it were my friends, I 
then knew all their relations and acquaintances.” He thus 
acquired the power of counting 100 by 10 and by 5, and 
oat having obtained a treasure in the form of a bag of shot, he 
used to arrange these in squares of eight on a side, 
and so by conviction found that the whole quantity 
was sixty-four, and in this way acquired the whole multi 
plication table up to 10 times 10, beyond which he 


never went, as that was all he required. It was about this 
time that he was allowed to ran about in am old 
blacksmith’s shop aed his father’s house, where his ability 
to multiply several figures 

e wn. He 
multiply two places of 


two and then three figures first 
that at first, when asked to 
as, for instance, 13 times 17, 
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he found ita little beyond him; ‘ But,” he says, ‘‘I had 
been accustomed to reason on figures, and I said 13 times 
17 means 10 times 10 plus 10 times 7 plus 10 times 3 and 3 
times 7.” ‘Of course,” he says, ‘‘I did not do this as 
quickly as I did afterwards, but I gave the answer correctly.” 

his, in an uneducated boy of not much more than six years 
of age, must be admitted to be rather more than a common 
aptitude for dealing with numbers and figures, and Bidder’s 
own brother, who taught him to count to ten, did not 
learn his brother’s art. Having been ‘‘raised to the 
dignity of being permitted to blow the bellows,” the 

oung calculator spent much time with the blacksmith, and 
vy the exhibition of his powers soon acquired local fame and 
halfpence. His extraordinary abilities soon attracted the 
attention of mathematicians, Babbage among others, and his 
exhibition of his powers is said to have procured much of the 
money which secured his education at the University of 
Edinburgh. At Edinburgh he formed the acquaintance of 
Robert Stephenson, who, appreciating the value of his qualitica- 
tion, seems to have taken much interest in him, and 
rendered him considérable assistance. It may be looked 
upon as certain that Stephenson’s advice had much 
influence on the young calculator, who had acquired 
enough fame to make him, without such advice and 
mental ballast enough to act upon it, look upon study 
or work other than the display of his powers, as a trouble. 
When he left Edinburgh he seems to have still thought his 
faculty for computation most useful, and accordingly accepted 
an engagement in an insurance office. It is quite possible, 
however, that the difference between the duties of an actuary, 
and the work of making set computations, was. greater than 
he anticipated, for he did not remain long in the office, and 
became employed, instead, on the Ordnance Survey. This 
led to his engagement as assistant to Mr, H. R. Palmer, by 
whom he was employed in the construction of the Eastern 
London Dock. He was nextemployed by Messrs. Walker and 
Burgess on the construction of the runswick Wharf, at Black- 
wall, where cast iron was first used in the construction of quay 
and river walls. He became assistant to his friend, Robert 
Stephenson about the year 1831, when the latter planned that 
part of the London and North-Western Railway system which 
was then known as the London and Birmingham Railway. 
For many years he was engaged with George and Robert 
Stephenson, during which he took part in the construction of 
the South-Eastern, North Kent, London and Blackwall, Nor- 
wich and Yarmouth, Northampton and Peterborough, Trent 
Valley, North Staffordshire, and other railways, including 
parliamentary work on the atmospheric railway. The battle 
of the gauges was not fought without his assistance on the 
side of the narrow gauge. With Robert Stephenson he was 
engineer for the Danish State Railway, and was himself sole 
engineer of the Norwegian Trunk Se ay Bidder was also 
and for many years consulting engineer for the Delhi, Scinde, 
and Punjaub lines. In hydraulic engineering his chief works 
consisted in the construction of Lowestoft Harbour, the 
Victoria (London) Docks, and with Mr. Jennings, he enlarged 
the Surrey Canal Docks. His long experience with railways 
enabled him to see the value of the services which electricity 
offered for telegraphic communication between stations, and he 
introduced it on the Blackwall and the Yarmouth railways. 
His faith in the value of the electric telegraph caused him to 
be one of the founders of the original Electric Telegraph Com- 
pany, and he continued his connection with the of that 
company, as engineering adviser, until the Government pur- 
chase of the telegraph system in 1870, and he was then 
engaged in arranging the transfer. Our space will not permit 
us to do more than thus simply mention the chief of Mr. 
Bidder’s works, an account of these must be left for the 
complete chronicle which is sure to be written. 

Mr. Bidder was elected an Associate of the Institute of 
Civil Engineers in 1835, and a member in 1837. He 
was elected a member of the council in 1847, vice-president 
in 1854, and was president during the years 1860 and 
1861. He was a very constant attendant at the meetings 
of the Institution until the last few years, and though 
he seems only to have written the papers on mental calcu- 
lation above referred to, he spoke on a vast number of 
subjects during the various discussions in which he took part. 
He published ‘‘A Table Showing the Contents of Excava- 
tions, intended to facilitate the estimating of public works,” 
in 1835, and although comprised in one sheet, it was said at the 
time to be more useful than Mr. Macneill’s tables. In 1868 
Bidder was president of the mechanical section of the British 
Association at Norwich. He was lieutenant-colonel of the 
Engineer and Railway Volunteer Staff Corps, a corps of con- 
siderable importance, and composed chiefly of civil and railway 
engineers and contractors, 

Bidder’s success undoubtedly had its origin in his rare 
faculty for computation. In this respect he was not unique 
even in his own time, and at long intervals, history recounts 
the display of the powers of the remarkably retentive memory 
of many men, to whom Cardinal Wiseman referred in an 
interesting lecture, delivered at Walthamstow on the 26th 
February, 1857. To this endowment Bidder owes his educa- 
tion and his introduction to Stephenson and others, and to 
this and steady perseverance he owed his success as an engi- 
neer, rather than to any originality or fertility of engineering 
conception. 

The works carried out by him were in the te vast, 
and gave him a fortune, with which he was liberal. The 
Institution of Civil Engineers received much assistance from 
him when the existing premises were built. 








JOHN PENN. 


In one week it becomes our duty to record the death of two 
of the most eminent members of the English engineering 
world. To one of these we have already referred, and though 
John Penn’s career was not of the length or perhaps as 
brilliant as that of some of those who have gone before him, 
his life and works will always occupy a prominent place in the 
annals of the application and development of the steam engine 
or the propulsion of ships, 

He was born in 1805 at Greenwich, and at an early age 
showed considerable aptitude in mehanical manipulation 
in his father’s works, which had been established for 
the manufacture of agricultural implements and machines, 
toward the end of the last century, and in which the manu- 
facture of larger and larger engines developed as time changed 
the character of the machinery used in river and sea-goin 
vessels. He seems to have been an excellent mechanic, an 
weeny in this respect was one of his chief acquirements, 
and one which, by imparting to his workmen a love for the 
same qualification, acquired fame for the excellence and 





accuracy of the productions of the Greenwich works. Some 
of his earliest engines were those with which he fitted the 
steamers Ipswich and Suffolk. Those were beam engines of 
40-horse wer, and in 1835, four boats to run 
between Greenwich and London were similarly engined by 
him. In 1838 his well-known oscillating engines with 
tubular boilers were applied to some of the boats running 
above London Bridge. ‘The admirable way in which these 
worked, their finish and compactness soon attracted general 
attention, and in 1844 the _ pm of the Admiralty placed 
their yacht, the Black Eagle, in his hands. He replaced her 
former engines by oscillators of double their power, with 
tubular flue boilers, the change being effected in the same 
space and without any increase of weight. The Black Eagle, 
by these and other improvemeuts, from being a very slow 
ship had her speed so increased than an immense number of 
pons Ao followed to fit up ships on the same principle. Amon, 

them we may mention her Majesty’s yacht, the Victoria an 

Albert, and the Great Britain, as examples of the compara- 
tive swiftness and regularity secured by his new engines. 

The necessity for rms powers in small spaces for the propul- 
sion of war vessels by the screw propeller, was, however, pro- 
ductive of the class of engines to which Penn’s name is equally 
attached, namely, the trunk engines, by which screws were driven 
direct ; the engines brought everything below the water line, 
and practically arin theline of shot penetration, and but little 
room was occupied. In 1847 Penn was commissioned to fit her 
Majesty's ships Arrogant and Encounter on this system, and 
he executed these orders in so satisfactory a manner that his 
firm has received orders for and have applied trunk engines to 
no less than 230 vessels, varying in power from the small 
gunboat of 20-horse power to such ships as the Sultan, giving 
an indicated power of 8629 horses, and the Neptune, originally 
the Independencia, indicating upwards of 8800-horse power. 
These, we believe, are the largest indicated powers hitherto 
realised with one pair of engines since the use of steam for 
marine propulsion vacate Up to the present time he and his 
firm have fitted 735 vessels with engines having an aggregate 
actual power of more than 500,000 horses. A complete list of 
the vessels in which this power has been distributed cannot 
be given here, but we may quote the following :—The Orlando, 
Howe, Bellerophon, Inconstant, Northampton, Ajax, Agemem- 
non, Hercutes, Sultan, Warrior, Black Prince, Achilles, 
Minotaur, and Northumberland. In 1854, at the commence- 
ment of the Crimean War, when Admiral Napier found him- 
self powerless in the Baltic for want of gunboats, it became 
imperative to have 120 of them, with 60-horse engines on 
board, ready for next spring, and at firstthe means for turning 
out so large an amount of work in so short a time puzzled the 
Admiralty. Penn seized the opportunity, and put in practice 
a comparatively easy solution of the difficulty. By calling 
to his assistance the best workshops in the country, in dupli- 
cating parts, and by a full use of the admirable resources of 
his own establishments at Greenwich and Deptford, lhe was 
able to fit up with the requisite engine power 97 gunboats. 
That performance is an excellent illustration of what the 
private workshops of England can accomplish when war with 
its unex requirements comes upon us. The lesson which 
it taught will not soon be forgotten either at home or abroad, 
but a great deal more than this can be done now. Altogether 
during the Crimean War 121 vessels were fitted with engines 
for our Government by Penn. 

Among other inventions connected with Penn’s name, 
which include several of the machine tools at the Greenwich 
and Deptford works, specially adapted for building large 
marine engines and boilers, was his arrangement of the gear 
by which the glands of steam engine pistons and trunks could 
be uniformly tightened. Though most of our younger members 
may not remember the fact, many others had experience of 
the great difficulty which was experienced in finding a suitable 
material for the sea-bearing of screw shafts; no material, no 
metal, could be found that could stand the strain and wear, 
and the difficulty seemed at one time to threaten the screw 
with abandonment, and to make a return to dies 
necessary. Penn solved the problem by using “‘lignum 
vite” wood bearings, which lubricated by water were 
found to act without any appreciable wear, and in this 
simple, economical way the screw has already been able to 
reach a point of development from which we can now calml 
look back upon the financial risks and terrors which beset the 
early days of ocean steam navigation. 

In 1826 Penn was elected an associate of the Institution of 
Civil Engineers, and in 1845 became a member. He was thus 
so early connected with the Institute that he may be looked 
upon as one of the founders. During all the years of his 
connection with it, however, he does not seem to have con- 
tributed a single page of information to the proceedings of 
that Institution, Penn became a fellow of the Royal Society 
in 1859, and has occupied the chair of the president of the 
Institution of Mechanical Engineers. 


In 1847 Penn married Ellen, daughter of Mr. William 
English, of Enfield, himself an engineer, and has left four 
sons and two daughters. In 1872 he took his two eldest sons 
into partnership, and they are now the heads of the firm, 
which employs upwards of 2000 hands, When Penn retired 
from business in 1875, he had been actively and use- 
fully, for himself and the world, employed for over half a 
century, His death took place, on Trenaay last, at his re- 
sidence, The Lee. A likeness of Mr. Penn has just 
been published in the form of a well executed lithograph, by 
Messrs, MacClure and Macdonald. 








SWING BRIDGE AT MARSEILLES. 


Iy our last impression we gave a general elevation of a very 
fine swi bridge at Marseilles, a model of which is exhibited 
in the civil eer rng canes of the Paris Exhibition, on the 
Trocadéro side of the Seine. At page 222 will be found detail 
drawings of the hydraulic machinery by which it is worked. 

The graving docks at Marseilles are divided from the 
harbour by a strip of land 300ft. in width, and communicate 
with the harbour by a channel 92ft. wide and 300ft. in 
length. The bridge we illustrate crosses this channel with a 
single span, the largest, we believe, of the kind ever executed. 
It i a railway, carriage-road, and footpath. It con- 
sists of three main girders A A’ A”, Figl, page 206 ante, 
i. “am a superstructure 203ft. in length, and 41ft. in 
width, and of a footpath carried outside on cantilevers fixed to 
one main girder, and of a large cross girder composed of 
three ribs and top and bottom flanges B, Fig 1, shown by 
dotted lines in Fig 2, supporting the main girders, whose 
central axis ers through the centre of gravity of the bridge 
ata point 77ft. from the extremity of the counterbalance 
or land side of the bridge. Underneath this cross girder an 
hydraulic press is placed, which serves the double purpose of 
lifting the bridge off its bearings when it is to be 





opened, and acting as the pivot for rotation. The 
press stands on a masonry foundation 50ft. diameter, con- 
structed on dry ground. Each girder carries towards the 
counterbalance l end a wheel which moves on an 
iron rail, the rails being laid respectively with radii of 
64ft. and 67ft. 6in., to suit the position of the wheels on 
the centre and two outside girders. The culasse is 
simply supported on wedges. A cast iron grooved ring Z, 
Fig. 4, is fixed below the E ag to receive the chains 
by which the bridge is turned. The machinery, actuated by 
hydraulic pressure, consists of the central press—Figs. 5 and 
6—for raising the bridge and forming the pivot of rotation 
shown; of the cylinders for working the supporting 





wedges, shown in Figs. 11 and 12, 222; of the 
two machines acting on the chains for turning the 


bridge, see Fig. 4, page 206 ante; of an accumulator 
intended to supply water to the central press at a tension of 
270 atmospheres, hecessary for lifting the bridge, see Fig. 2, 
page 222; and lastly, of the lifting and slide valves for working 
the above machinery, shown in Figs. 3 to 10, and 13 and 14, 
page 222. The waterpower is supplied by the central machinery 
of the docks, at a distance of about 1500 yards from the bridge, 
The manipulation of the bridge is very simple, and can be 
executed by one man in 3 min,; i.¢., according to the 
average of several trials, it required to raise, unwedge, and 
turn, 2 min, 58 sec.; to turn, wedge up, and lower, 3 min. 
‘02 sec.; total, 6 min. The drawings are sufficiently clear 
to require no description, The total weight of the bridge 
is 760 tons, or 310 tons more than that of the bridge over the 
Regent’s Canal, 350 tons more than that at Wisbeach, and 
260 tons more than that at the Millwall Docks. The total cost 
was 350,000f., or about £19 per ton. 








MESSRS. GALLOWAY’S ENGINE AT THE PARIS 
EXHIBITION. 

One of the most attractive, as it is the most prominent 
exhibits in the English department of the Paris Exhibition, is 
the fine compound condensing engine employed in driving all 
the English machinery in motion, and constructed and ex- 
hibited by Messrs. Galloway and Sons, of Manchester. We 
give this week an elevation of this engine at page 226, and 
im our next impression we shall publish additional drawings 
of it. For the present we reserve our description, contenting 
ourselves with stating, that the high-pressure ’ ylinder is 20in., 
and the low-pressure cylinder 34in. in dia.eter, the stroke 
being 3ft. 








Contracts FoR THE CANADIAN Paciric Ramway. — The 
following notes for the information of parties purposing to 
tender for the construction of the Canadian Pacific Railway by 
1st January, 1879, for constructing and working the line, will 
be found to contain information of general interest. This railway 
is intended to commence at or near Lake Nipissing, lying between 
the River Ottawa and Lake Huron, and to extend thence in as 
direct a line as possible to the most available port on the Pacific 
coast, as described in the Act cap. 14, 37th Vic., secs. 1 and 2. 
The first section, extending from near Lake Nipissing to the 
northern side of Lake Superior, will not be embraced in the 
proposals now invited. ‘The line on the second, third, and fourth 
sections is generally located from Fort William on e Superior 
to Bennett Inlet on the Pacific. ‘The second section extends 
from Lake Superior to Red River, a distance of about 410 miles. 
Of this distance, about 225 miles have been placed under contract. 
Of these contracts particulars are given in the reports of the chief 
engineer. The portions under these contracts will also be covered 
by the proposals now invited, and the sums paid for the works 
now being executed will form a charge against the larger contract 
now proposed. The third section will extend from Selkirk on 
the River, to the Boundary of British Columbia, at the 
Yellow Head Pass, a distance of about 1043 miles by the surveyed 
line. The fourth section will extend from the western end, of 
section three, at the British Columbian boundary, to Burrard 
Inlet on the Pacific Ocean, a distance of 493 miles by the 
surveyed line. The second section is through a wooded country; 
except about 40 miles at the western end near Selkirk, which is 
chiefly level prairie. The third section is in the prairie region ; 
the line, however, passes through in some portions mixed prairie 
and woodland, as well as considerable tracts of timbered country, 
The fourth section is entirely in British Columbia, and is more or 
less woodland. Proposals for the entire line from Lake Superior 
to the Pacific Ocean will be preferred, but separate tenders will 
be received for each of the sections as above described; or the 
offer for the whole work may be made up in one form of tender 
by adding the amounts of the three sections together. The 
reports of te chief engineer explain fully the progress made in 
locating the line on the several sections; the work on the 
preliminary contracts entered into for the erection of the tele- 
graph and clearing the line of standing timber, for a width of 
132ft. in the wooded districts ; also the contracts for construction 
on 225 miles of section number two. The amount of each 
contract and the expenditure on each, will also be found in the 
chief engineer’s reports. As already stated, it is intended that 
the works under contract and the expenditures on account of 
them, shall be assumed by the parties contracting for the whole 
work or for any particular section in which these contracts are 
included, and that the money and the land bonuses ‘shall cover 
the entire mileage. A schedule of all contracts for works and 
rails will be found in the report of the chief engineer, The tele- 
graph line has been built over a distance of 1000 miles, on 
sections two and three, and the necessary clearances of woodland 
therefor have been made. There is now telegraphic communi- 
cation from the whole of Eastern Canada to a social west of 
Edmonton, while preliminary arrangements have been made by 
the contractor in British Columbia by which the completion of 
the telegraph can be secured at an early date. Profiles of the 
line from Take Superior westward, to the Pacific Coast, are now 
on exhibition at Ottawa and in the London office of the 
Canadian Government. The statute of 1874, entitled “‘'The 
Canadian Pacific Railway Act of 1874,” provides how the railway 
is to be established, built, and worked, and. sets forth the 
character of the subsidies authorised by Parliament. The 
following is alist of printed documents, which may be had or 
seen on application at the office of the Minister of Public Works 
at Ottawa, or at the Canadian Government-office, 31, Queen 
Victoria-street, E.C., London. (1) The Canadian Pacific Rail- 
way Act of 1874. (2) Reports of the Chief Engineer, recently 
published. (3) Description of the country to be traversed, com- 
piled from independent and official sources, and giving an 
account of the mineral and agricultural resources of the country. 
(4) A map showing the country through which the line is te be 
constructed. (5) ‘The last report of the Surveyor-General of 
Dominion Lands. Separate tenders will be received for distiact 
sections as undermentioned, as well as for the whole. (1) The 
section from Fort William on Lake Superior to Selkirk in 
Manitoba, about 410 miles. ‘The telegraph and railway work in 

rogress to be assumed at cost. (2) The section from Selkirk to 

ellow Head Pass, about 1043 miles. The telegraph under con- 
struction to be assumed at cost. (3) The section from Yellow 
Head Pass to Burrard Inlet, about 493 miles. ‘Telegraph con- 
tract and work to be handed over at cost. (4). The whole line 
from Fort. William to Burrard Inlet, about 1946 miles. All 
telegraph and railway work to be handed over and assumed at 
cost. 
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ALTHOUGH there are several types of stationary rivetting 
machines, some worked by gearing, some by steam direct, by 
which work more or less satisfactory can be done, their range 
of usefulness is very much reduced by reason of having to 
bring all work which requires to be rivetted to the machine. 

Mr. Tweddell has succeeded in overcoming this by the 
invention of the portable hydraulic rivetter which we illustrate 
above. These machines, as their name implies, can be moved 
about from one part of a pony to another, by means of special 
cranes, examples of which are also exhibited. Before proceed- 
ing to describe the machines in detail, it may not be amiss to 
point out some of the difficulties which had to be overcome in 
thus bringing the rivetting machine to the work to be done, 
when the latter could not be brought to the rivetter. 

For a machine to be portable, it is necessary that it be 
light enough to be conveniently, easily, and quickly moved in 
any direction; it is evident that this is impossible in any 
machines worked by belting or gearing, since they as a rule 
involve foundations or some fixed point of support. It is also 
impracticable, if not impossible, where steam is used, since the 
pressure per square inch available is strictly limited by con- 


siderations of safety, hence pistons ofsuch largearea are required | 
| Fig. 2 is a smaller machine, capable of doing lin. and lin. 
| rivets at a distance of Sin. from the edge of plate, or jin. rivets 


that the machines become too heavy and clumsy to be any 
longer portable, and in addition the heat of the steam soon 
renders it impossible for men to handle the machines. There 
is yet another mode of working, namely, by compressed air, 
but the same objections apply as in the case of steam in refer- 
ence to limited pressure, and although there is more fear of ice 
being formed than with any inconvenience arising in the works 


from heat as of steam, yet since both these latter machines | 


have to exert some hundreds of sharp blows to close a single 
rivet, the noise is simply defeaning. By using water pressure, 
however, all these difficulties disappear ; the pressure at which 
water can be employed, as is well known, is practically 
unlimited by any considerations of safety, consequently the 
size of cylinders and working parts can be made as small as is 
desired or practicable. 

There are several distinct types of machines exhibited by 
Mr. Tweddell. We select for illustration this week those 


machines of the class first introduced, and so far, most | 


generally used. Fig. 1 shows a portable rivetter, which is 
capable of closing rivets up to Ijin. and l}in. diameter, 
o£ six or eight thicknesses of 4in. plate; the rivets are 

by two dies which are shown attached to the lower end 
of the two levers ; only the lever furthest from the hydraulic 
cylinder moves, and it is drawn towards the inner one 
by means of the tension rods, which couple it to a cr d 








there 


rods, 
changing the relative position 
| of the rivetting dies and abutting blocks, as the ‘‘gap” | 
is the same in either case, but in many of the machines these 
distances are two to one, in which case, by changing the 
cupping dies to the ends of the longer levers, rivets can 

closed at twice the distance from the edge, but of course of a 


|on each side of the tension 


|fore no advantage in 


proportionally smaller size. The rivetting levers are shown 
vertical, but by means of the small pinion shown attached to 
the framework on the centre line of tension rods, the whole 
machine can make a quarter turn, which brings the levers 
horizontal; this can be done without any disconnecting of 
pipes or couplings. 
machine is suspended in a racked quadrant. A sleeve carrying 
the suspending hook can be moved along the rack, and thus, 
according to its position, cause the machine to assume 
almost any position. This is shown by Fig. 2, where 
the levers are at an angle, suitable for rivetting curved iron- 
work. By means of this apparatus and a swivel joint, which 
leads to the pressure pipes, the machine can be placed in 
almost as many different positions and reach as difficult places 
as can be done by hand. 


at 17in. from the edge; still smaller machines are made, and 
so carefully proportioned are they, and such excellent use, is 
made of steel and gun-metal in their construction, that 


over 300 Ib. 
Fig. 3, is another machine exhibited ; this shows one of 
| the portable rivetters just described, fitted in a standard where 
it is free to slide up and down in vertical guides, and it is 
very much used in this manner to rivet up flange joints for 
| boiler flues, boiler end plates, and other uses. The workman- 
| ship of these machines is, we need hardly add, excellent. 








| PONSARD’S CONVERTING FURNACE FOR THE | 


MANUFACTURE OF STEEL.* 
By M. Syivaww Perrisse. 

ALL metallurgists are conversant with the two principal pro- 
cesses by means of which steel is manufactured on a large scale 
The Bessemer and Martin-Siemens processes now supply almost 
the whole ef the cast metal which tends more and more toreplace 
iron; and it may be sufficient to state here that all the railway 
companies have almost eT adopted steel rails, and that 





on the ram of a plunger, working outwards at the back of 
the cylinder. The screwed ends of these tension rods are 


seen in the illustration, they are screwed to allow of the 
distance between the two levers being altered according to 
the room required for the work being rivetted ; the other ends 
of the levers, it will be observed, abut against each other by 
means of suitable dies, thie point forming the fulcrum. 


same length 


In this machine the levers are of the 





rs y is to use stee) or cast metal for the manu- 
facture of plates for boilers and various metallic constructions, 
| and also of wrought pieces for ordnance and machinery, Let us 
cursorily examine the principal points which characterise both 


sTOCERBER Mr. Bessemer’s admirable invention, which has 
- ht about a veritable revolution in the metallurgy of iron, is 
t upon the refining of cast fron by intermolecular combus- 


| tion by means of a current of air blown through the molten 


* Iron and Stoel Inetitute 


is there- | 


It will be observed that the whole | 


RIVETTERS. 






metallic mass. The heat evolved by this intermolecular combus- 
| tion must be sufficient to raise the metal to, and maintain it ata 
very high temperature without having recourse to any external 
source of heat. The result is a cast iron which they term ‘‘hot,” 
and which contains more or less silicon, according to the propor- 
| tion of manganese that accompanies it. Indeed, it is known that 
| the combustion of silicon by the oxygen of the air evolves a 

much greater quantity of heat than carbon, and that cast iron 
| containing less than 2 per cent. of that element can be used with 
| certainty of in the B converter only on condition 
| that it contains several hundredths of manganese, the heating 
| power of which in that operation appears to be sufficiently hich 
| in comparison with that of carbon. I may add that a specimen 
of mer’s cast iron now has in the average one of the follow- 





ing compositions :— . 
Containing Containing no 
manganese manganese. 
Silicon 20 3°0 to 4 per cent. 
Manganese. . 20to4 -- 
Carbon S5to4 35 tod ” 


The proportion approximates more to the higher figure when the 
final addition of spiegeleisen does not take place. ‘Uhe Bessemer 
operation requires, therefore, special kinds of cast iron, even if we 
do not consider the question of purity, and in order to-obtain 
them in the blast furnace it is necessary to keep the apparatus at 
a high temperature. This is now easy, thanks to the powerful 
hot blast apparatus of Cowper or Whitwell, which is used for 
the Bessemer cast iron. The manufacture of steel by the 
Bessemer system possesses many advantages. The operation is 





machines exerting 30 tons pressure are made weighing little 
od , oe pn of the fact that this result is obtained only with a very 
n 


’ 


in itself very economical, more economical even than the ordi- 
nary process for the manufacture of iron, but one must not lose 


large production and a highly expensive plant. the Martin- 
| Siemens process, steel] is produced in quite a different manner, 
| which most generally consists in dissolving in a bath of molten 
cast iron upon the hearth of a gas furnace a more or less large 
proportion of malleable metal. It is no longer necessary to use 
a special hot cast iron as in the mer process, since the bath 
is in an atmosphere of a high temperature. It is even better to 
have at one’s disposal cast iron containing less foreign substances, 
and a strong proportion of silicon would become even hurtful. 
In the process of »anufacture small trial ingots are taken before 
the close of the operation to make sure that the metal possesses 
the requisite qualities, according to the uses for which it is 
intended ; and by final additions it becomes easy to arrive at 
the required degree of malleability. This possibility of modify- 
| ing at will the nature of the metal does not exiet in the same 
degree in Bessemer’s process. That is the principal advantage 
of the system of manufacture on hearth. Morewver, one may 
use a large quantity of old steel, or of waste stee/ arising from 
the manufacture, and one can easily understand that such a 
quantity may be three or four times greater than the weight 
of the cast iron, since, strictly speaking, Siemens’ furnace 
tnight be only and entirely charged with bits of rails and other 
waste or old steel, which would melt under the influence of the 
high temperature evolved in those furnaces. The proportion of 
| waste or old steel in the manufacture of rails, for inetarce, is 


relatively considerable, In a great number of cases wi teel 
, is manufactured by the process, they throw». the 
furnace a proportion of waste or old steel, but then | + are 
obliged to use cast fron containing more silicon, and the co tone 
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are little favourable to the certain success of the operation. Thus | 


the Martin-Siemens process supplements that of the Bessemer in 
the utilisation of old rails and other waste. When, on the con- 
trary, a steel-works has not at its disposal a sufficient spars of 
waste or old steel, either because it is wholly organised with the 
hearth process, or through any other canse, the Martin-Siemens 
process is not economical, for it requires the use of such a large 
proportion of iron of such a quality that its price is higher than 
that of the cast iron operated upon. If that proportion of iron 
were too greatly reduced, the operation would be a long one, since 
there is no possibility, as in the Bessemer process, of a rapid 
refining of the cast iron. It is, nevertheless, right to add that 
several steel-making establishments working with Siemens’ fur- 
naces use, not without some success, additions of rich and pure 
ores to hasten the opération, and thus render it more economical; 
but in such a case we meet with difficulties brought about by the 
deterioration of the hearth. By the two principal processes 
which have just been reviewed, the purification of the metal is 
not effected ; for the whole of the phosphorus contained in the 
original charge is found also in the resulting product, Now, if 
we consider that two-thousandths of the phosphorus must not 
be sensibly exceeded, even in a steel whic 








contains sufficient | into other parallel compartments, bein 
manganese and but little carbon, we must come to the conclusion | while. 
that the cast iron and malleable iron used in both processes of | two 
manufacture must be obtained from the purest ores. The new | by bricks, L 
furnace proposed by M. Ponsard, and to which he has given | different courses of the height. 
the name of a ‘ Fornoconvertisseur,” appears calculated to supply | to 


metal without any fear of its cooli , 
flame of the gas furnace. Let me add that if a second air-blast 
is necessary tt is easy to obtain it by half a revolution of the 
a tus. The hearth of the furnace is borne upon a revolvin 
chariot, so that it may easily be repaired or replaced. Ponsard’s 
fornoconvertisseur requires to be used at a very high temperature, 
such as is obtained in Siemens’ surnacd provided with double 
regenerators, or in Ponsard’s furnace with a a recuperator. 
It is this latter heating which has been used at Thy-le-Chateau, 
and I am now about to state briefly the features which charac- 
terise it. 

Ponsard’s furnace has a contiguous gas-holder, and the com- 
bustible gases are consumed at the temperature at which they 
are produced without having suffered any cooling. The products 
of combustion go into the recuperator which constitutes a hot air 
apparatus, destined only to heat the air used for the combustion 
of gas. Ponsard’s recuperator consists of hollow or solid fire- 
bricks, and forms an apparatus in which the heating is methodical 
and without inversion. The burnt gases issuing from the furnace 
descend into the compartments of the recuperator intended for 
their reception, whilst the air ascends in an inverse direction 
gradually heated mean- 
Each vertical air-chamber is always comprised between 
“‘fumies” and reciprocally. The partitions are held together 
most of them hollow, forming ‘‘chicanes” upon 
Those ‘‘chicanes” are intended 
surface to the fluids, and, moreover, the 


, since it is heated by the 


resent a | 


advantages unknown to the two foregoing systems, and to avoid | establish among the different chambers communications whic 


certain drawbacks which have been pointed out in each of them. | still further increase the heating surface. 


The apparatus is composed of a 
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temperature, the movable hearth of which is supplied with a 
._ries of tuyeres, and so disposed as to enable one, during part of 
the operation, to work by both blast and intermolecular combus- 
tion, as in the Bessemer system, while maintaining the bath or 
molten mass under the influence of the high temperature produced 
by the external source of heat. The blast is stopped by a B i 
rotation of the apparatus, which causes the tuyeres to be discon- 
nected from the molten metal, and the process is now carried on 
under the same conditions as the ordinary process of manufacture 
on the hearth. It is, therefore, a mixed process that M. Ponsard 
sroposes to use—that is, either a Ra pen of the Bessemer 
heated furnace, or a gas furnace bag 0 with the intermolecular 
blast. In this direction trials h ormerly been made, and dis- 
positions pointed our; but success had not crowned the expecta- 
tions of the inventors. At first Mr. Bessemer proposed the use 
of a retort, heated externally by a fireplace, and in which air or 
steam was introduced by a tube dipping in the molten metal, 
Subsequently, M. Galy-Cazalet used an injection of steam 
through 

with several tuyeres, or in an ordinary rever 
The failure of this process, which is analogous wit) 


those of 
Guest and evar or 


uddling, was chiefly attributable to the 
cooling of the bath, which was not compensated for by the ener- 
getic heat of the gasfurnace. Afterwards M. Bérard made some 
experiments with his process, which consisted of two furnaces 
jdined together heated by gas, and provided with movable tubes 
dipping in the molten vessel. The latter was in turn submitted 
to the action of a blast upon one of the hearths, and to that of 
heated coal gas on the other hearth. M. Bérard oxidised and 
heated the bath by the blast of air, while he hoped to remove 
both the sulphur and the phosphorus by means of the bydro-car- 
bons. Later still M. Ponsard made a large hollow poker, kept 
cool by a current of water, and placed in communication with 
a powerful blower, by means of which he stirred the metal in the 
molten iron by blowing into it the air and various re-agents 
which effect the refining of the metal. A process analogous 
to the foregoing was afterwards proposed by M. Bouiniard for 
an air-injector, composed of a hollow tube, the lower part of 
which, having a helicoid shape, gave to the molten metal a move- 
ment of rotation. And lastly, and quite recently,—in January, 
1878—Herr Krupp took out in France a patent for an apparatus 
analogous to Ponsard’s forneconvertisseur. ‘To effect the purpose 
which M. Ponsard had in view he gave two forms to his appa- 
ratus. In one of these it has the shape of a barrel, able to move 
round its horizontal axis, having some analogy with the Danks 
furnace, or with the Siemens, Sellers, and Crampton’s rotators. 
The other arrangement, which has been preferred hitherto, has 
been in course of experimentation since the early part of the 
present year in MM. Blondiaux et Cie.’s ironworks at Thy-le- 
Chateau, in Belgium. It consists of a gas furnace, the hearth of 
which is circular, movable, and inclined, as in Pernot’s furnace, 
and can undergo half a revolution round an oblique axis, Upon 
one of the points of the circumference of the hearth there is an 
air-box in communication with the blowing apparatus through 
the very axis of rotation. When the hearth is so placed that the 
tuyeres are in the lowest part the blast acts directly on the 
metallurgical bath, and the refining is effected as inthe Bessemer 
converter. At the moment when it is thought the amount of 
carbon in the metal is sufficiently reduced, the hearth is made to 
rotate round half its axis and the tuyeres reach their highest 
point, so that they emerge from the molten mass and the metal is 
no longer under the influence of the current of air, which is auto- 
matically stopped by the very moticn of the rotati: ug Learth. 
Small trial ingots may now be taken, ax in the Martin-Siemens 
process, and additions may be made to modify the nature of the 


the metal in a state of fusion in a cylindrical furnace | 
ratory furnace, | 











It is worthy of notice 


gas furnace heated to a high’ that those bricks are in juxtaposition, i¢., never placed end to 











=e 


TUTE 


s 


WLLL ALLL LLL) Y LLL 
7 


a 


YU CUM LLY, 
SS N 


N 
N N 
WHEW 


end, so that the recuperator makes allowance for expansion and 
contraction without any danger of dislocation. The results of a 
long practice have enabled me to state that Ponsard’s recupe- 
rator does not get out of shape, and that the lightness of 
the joints of the bricks is maintained after the recuperator 
had been cooled and heated a great many times. In order 
to make the vertical joints perfectly tight, each ‘ehicane ” 
brick has at the points of junction a groove of 30 millimetres— 
1°18lin.—by 4 millimetres—0°157in—so arranged that, by placing 
two bricks one against the other, they leave an empty oars 
between them, which the mortar fills up, forming a kind 
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THE PONSARD RECUPERATOR. 


of binding which makes the joint tight, because mortar swells 
when heated, and the bricks cannot be pepecated when they 
are F mages in juxtaposition and maintained by the sides 
of the chamber. When, in consequence of long use, the 
recuperator shows any signs of deterioration, there is no other 
inconvenience beyond the necessity of an apparatus 





. 
composed of from 6 to 8 tons of bricks. Ponsard’s reeuperator 
has the double advantae of great power and small volume. The 
air-heating suriace is about 10 square metres~-107 square feet 

for every cubic metre—35'31 cubic feet—and the weight of a 
cubic metre is from 800 to 900 kilogs.—about 15 cewt. 3 qr. to 





17 cwt. 3 qr. 
ture v: 
1890 deg. F 


It thus enables us to heat the air to a tempera- 
from 900 deg. to 1050 deg. Cent.—1620 deg. to 
.—in the numerous metallurgical furnaces to which 
it is applied. It should be noticed that the products of combus- 
tion ing from the recuperator are much hotter than those 
which come out of Siemens’ regenerators, since they have only 
to warm the air required for the combustion vf . They can, 
therefore, be still further utilised for the production of steam. 
In a certain number of welding frrnaces on Ponsard’s 5: a) 
boiler has been placed next to the recuperator, end it converts 
into steam 2 kilos.—4’4 lb.—and more of steam for every kilog. of 
coal burnt in the gas generator. 

I will now state a few of the results of the experiments made at 
Thy-le-Chateau. The fornoconvertisseur is in communication 
with the blowing apparatus of the works, which supplies the air 
at a pressure of from 20 to 21 centimetres—7’87in. to 8°264in.—- 
of mercury, and to arrive at that pressure it is ) 
reduce the tuyeres of the furnace. e tuyeres which have thd 

referred till now are two of the Bessemer pattern, having seven 

les of 15 mm.—0°59in.—which may be used for either two or 
three operations. A complete experiment could not be made to 
determine this point, because the apparatus experimented upon 
was not used continuously. The duration of the blast varied 
with the nature of the — from twenty to forty minutes. The 
charge hitherto has hardly exceeded 5 tons, although the 
apparatus can work a larger quantity of material; but it must be 
pe that the pressure of the blast would be insufficient 
for a greater charge. The operations differed in duration, 
as always happens in trials of a new apparatus which is 
still in course of provisional and defective adoption. The 
average duration was from five to six hours; but it must be 
observed that the cast iron was put in cold, and then melted on the 
hearth of the furnace. The steel waste and bits of iron were 
heated in an accessory chamber by the waste flames, before their 
entrance into the recuperator. It would appear from the results 
obtained by this experience that, by charging the cast iron in tle 
fluid state, and having’a spare hearth, eight operations could Le 
made every twenty-four hours ; whereas, with the other apparatus 
used, the number of operations is as follows :—With einen. 
Martin furnaces, two to three operations ; with Pernot’s furnace, 
three to four operations ; h Bessemer’s converter (very 
variable), ten to eg d operations. The gas generator is fed 
with coal obtained at Mons, 250 kilogr being d per 
hour, The metals hitherto used have been Cumberland cast iror , 
containing 3 per cent. of silicon, old steel rails, and puddled irc n 
from the phosphorus cast iron of the district.* The charges were 
made with various compositions. At first they embraced about 
one-half cast iron and one-half old rails, and we obtained a fine soft 
steel, thanks to the high temperature produced and the use of 
ferro-manganese rich to the extent of 70 per cent. This stee', 
samples of which are shown in the Universal Exhibition (Lar,e 
French Machinery gallery, Class 50), has on analysis shown the 
following composition :—Carbon, nineteen ten-thousandths ; 
manganese, thirty-two ten-thousandths ; gare six ten- 
thousandths. Several experiments were afterwards made with 
an average composition of one-third cast iron, one-third old rails, 
and one-third puddled iron, containing 44 thousandths of pho:- 
phorus. Under those conditions the steel obtained contained 23 
ten-thousandths of carbon, and 21 ten-thousandths of phosphorus. 
The phosphorus, therefore, was not eliminated, nor could it be 
expected that it would be, since the operation was performed as 
in the Bessemer and Martin-Siemens — in presence of a 
silicious flux. It may not, perhaps, out of place to briefly 
examine some of the efforts made and experiments attempted on 
various occasions to effect the removal of phosphorus from iron 
with a view to the manufacture of steel. e members of the 
Tron and Steel Institute have still fresh in their memory the 
interesting communication made at their last meeting by Mr. I. 
Lowthian Bell on the ion of phosphorus from cast iron. 
Mr. Bell’s process consists in mixing in a bath at the lowest possible 
temperature the cast iron which has to be rid of its phosphorus 
with half its own weight of ferrous scoria, or forge dross, or iron 
ore. The pig iron used in the experiments referred to was a grey 
quality, No. 3, having in round numbers the following com- 
position :—Silicon, twenty thousandths; phosphorus, fifteen 
thousandths; carbon, thirty-five thousandths. The scorie or 
dross used contained, together with protoxide and sesquioxide of 
iron, from17 to 22 per cent. of silica, from 4 to 10 per cent. of 
alumina and other bases, and from 1 to 3 per cent. of phosphoric 
acid. After from ten to twenty minutes of heating the mixture 
in a molten state at a low temperature, the pig iron contained 
only—1°2 thousandths of silicon, loss 96 per cent.; 2°3 thousandths 
of phosphorus, loss 83 per cent. ; 3°1 thousandths of carbon, loss 
11 per cent. 
he above experiments have demonstrated that ferrous scorie 
can be brought to contain as much as 6 per cent. of phosphoric 
acid, this propertios being considered as the extreme limit of 
saturation. r. Bell has given no figures as to the cost of such 
a mode of operation, which was still in the first period of experi- 
mentation ; but in spite of the — of oxides of iron 
employed, metallurgists have viewed with the greatest interest 
this process for the purification of pig iron in the liquid state, 
and we may be justified in believing that ag eae has been made 
since Mr, Bell’s communication of March last. Doubtless the 
proportion of oxides might be less if the oxidation of phosphorus 
were assisted by a kind of preli i fining ge—in an 
easil; g hanical furnace like that of Godfrey and 
Howson. But in order to be able to prolong the period of 
dephosphoration, é.¢., the elimination of the phosphorus, without 
the iron assuming what is termed the red, porous, and nascent 
state, it would be necessary to use pig iron containing sufficient 
carbon to maintain the metal in the molten condition after the 
removal of the phosphorus, and if the Ly wy eg of the carbon 
should be lowered too much proportionally to the duration of the 
operation lengthened by the impurity of the pig iron, one ought 
to be able to restore carbon to such pig iron, and thus follow the 
same path as Dr. Parry, who pro and carried into practice 
the progressive mode of purification, operating in turns by the 
oxidation of the carbon, and its restoration. Dr. Parry, how- 
ever, proceeded by puddling, which conforms cast iron into a 
metal in the solid state, while the shingling press rids it of still 
more or less liquid scoria. Afterwards the metal was melted in 
a optindeon, furnace, supplied with two or more sets of tuyeres, 
and supplied again with carbon by means of sufficiently pure coke 
with an excess of carbon, to enable it to undergo a second refining 
in a Bessemer converter. But the cast iron had lost its silicon, 
which is first oxidised in the refining process, and it was abso- 
lutely necessary to add half-hematite pig iron, containing a great 
deal of silica, to render the operation possible. Mr. Bell insisted 
on the necessity of keeping at the lowest temperature the molten 
iron from which phosphorus is about to be eliminated ; for iron 
has a great affinity for phosphorus, and one should remember 
that that affinity no doubt increases with the temperature and 
degree of fluidity of the metal. The results, which are negative 
as far as dephosphoration is concerned, obtained in the mer 
converter as well as on the hearth of a furnace heated at a high 
temperature, clearly demonstrate that phosphorus, in a very 
nee ms ic bath, combines with the iron, and remains alloyed 
with it. 

There is an experiment which many metallurgists have possibly 
made, that further demonstrates what has just been said— 
namely, that if we take a few blooms fresh from the puddling 

* The analyses of cast iron containing an average of phosphorus at 
Thy-le-Chateau showed 20 thousandths of carbon and 24 thousandths of 

osphorus ; tut the proportion of the latter element rises as high as 
35 and even 40 thonsandths in the more common cast fron of that 
locality. The iron obtained in the ordinary puddling furnace working 
at high temperature with carbonate of lime and dross contains 1 thou- 
sandth of carbon, from 1 to 2 thousandths of sulphur, and from 4} to 
8 dths of phosphorus. 
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button. The system, again, 
the utmost service in suburban districts in 
— @ stop to the depredations of burglars. It can 
so arranged that no door or window of a house can be 
moved between certain hours without giving instanta 
neous notice at the call station. We long ago, in our 
school-boy days, were fully convinced that certainty of 
detection, and not severity of punishment, was the real 
bar to evil deeds. It seems to us that the value of such 
a system as this in mercantile and commercial affairs may 
be enormous. There is no question of failure, for a failure 
in the communications reports itself, and is at once put 
right. The electric system utilised is that known as the 
closed circuit system, so that there can be no tampering 
with the lines. en the circuit is closed there is of neces- 
sity a current of electricity constantly flowing, but break 
the circuit at any one point and the current immediately 
stops. The communicating with the central station does 
not break the current, or it would interfere with the whole 
circuit, but the details of the system of connecting, of 
the > pee of ne how each messenger has his 


special number—and other matters of this kind do not 
come within our business—we desire to bring before our 
readers a system which we think will assist them in their 


work. The practical mind will not fail to grasp the true 
value of this importation. 

It may be interesting to see how far the use of electrical 
communication has assisted in preventing or moderating 
serious fires. The plan adapted in American and conti- 
nental towns is to connect a central station with various 
branch stations, and to have instruments in the streets at 
no great intervals by which signals can be sent indicating 
the locality of the fire. The models of the street alarms 
have something in common with the postal letter box. 
They have, however, on one side a pane of glass, 
which can be broken if the person wishing to com- 
romans a a, Se nd Bi a the n- The 
glass being broken, or the door opened, it is only nec 
to pull a ok which is so arranged with the searicel 
apparatus that the signal is sent and the position 
recorded. The reception of the signal is acknowledged 
by a disc bearing the words “signal received” being 
caused to come into view at the sending post. So that 
the sender has no doubt as to the result of his work. 
The success which has attended the introduction of these 
fire-telegraphs, and the small cost necessary to maintain 
them, are worthy of attention. According to M. Treuen- 
feld the Hamburg system consists of seven radial lines, 
having about 150,000ft. of cable, and 125,000ft. of over- 
head wire, erected at a first cost of a little over £8000, and 
maintained at a yearly expenditure of £80. From tables 
carefully compiled we 
adopted a fairly perfect. Fire Telegraph system have re- 
duced their serious fires to an average percentage of four, 
the less perfect systems show an average of 17 per cent. 
of serious fires, whilst that of towns possessing no Fire 
Telegraphs at all is not less than 29 per cent. Paris 
isa remarkable example, The Fire Telegraph system was 
introduced in 1870,and taking a destructive Fre as one that 
caused damage to the extent of 100,000 francs, it is seen 
that the average of such fires for the ten previous years 
was 3°9, and for the next five years 1°8. t we take the 
five previous years the average was 5°2, showing the 
direct advantage derived from the introduction. ‘Would 
it not be well for our municipalities, which, on every 
hand, are considermg improvements, to look into the 
question of the introduction of some such system we 
have briefly discussed into our towns? We have often 
been struck with the haphazard way in which London is 
allowed to grow, and how few ie ony for health and 
safety are made at a time when the cost would be 
comparatively trifling, that is, when the new streets are 
being built. Borough engineers should look into these 
questions, 





MACHINE TOOLS, 

For machine tools there should be a growing demand 
in exact proportion as the a of foreign manufac- 
turers is disagreeably experienced. These tools have enabled 
our workers in metals to accomplish the great things 
which in steam machinery have distinguished the present 
generation; they have, indeed, poem the manufacturer, 
in whatever line of business, to largely dispense with 
the tiny tool wielded by the comparatively unskilled 
workman. We direct attention to the sphere which is 
widening out before those machine firms who are adepts 
in devising apparatus to cheapen the manufacture of 
domestic metal wares. The hardware makers will be growing 
customers to the mechanical engineer. The former will be 
utterly unable, by hand-made products, to continue to com- 
pete with foreigners who use machinery. The machine- 
made goods will still run down prices, and it may be 
attempted to meet the competition by a reduction in 
the remuneration any for manual labour. But already there 
are indications pretty much the limit of endurance 
by the handicraftsmen has been reached. Our work-people 
have not yet abandoned all o ition to machinery, t 
it is every year less displayed. If the manufacturers of 
locks and files and nails are now customers to steam tool- 
making firms, the manufacturers of cutlery and kindred goods 
must begin to seek the help of mechanical engineers if they are 
not to be jostled out of many markets in which they bore 
done profitable business. American cutlery, it is pointed out, 
goes fargely to Australia, South America, and Europe. The 

cient ing England also in 
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supplies only one million 


American : “We are 
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at anything but an extent to which 
been to take the place of manual labour 
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of 
paren fn rye to him by the Cutlers' supe ae 
trade mark. tt design he has ever since constantly used. 
A com 


manufactarer in an evil hour was tempted to 
adopt Mr. Diseas design. This was a compliment which 
Mr. Deacon could appreciate, but ior which he was by no 
means thankful. Nay, he was so ungrateful as to bring his 
competitor before the magistrates, ouaging him with the 
offence of having infringed his business device. Mr. Deacon 
had discovered the infringer by advertising for information as to 
who it was that had adopting’ his peculiar mark. 
Hereupon the ee Re had voluntarily made himself known 
to Mr. m. Of course, the mark had been adopted 
innocently; yet, because of the annoyance and inconvenience 
to which Mr. Deacon had been put, the offender, though 
innocent, was prepared to hand him over a £10 note. The 
magistrates, supporting the position which Mr. Deacon had 


taken up, fined the competing cutler £20 and costs, intimating printed 
that if he did not know of Mr. Deacon’s mark, he must have 
been wilfully blind. 








LITERATURE. 


A Handbook of Patent Law of All Countries, By Wri 
P. Tuompson, C.E. London: Stevens and Sons; New 
York : Van Nostrand, 1878. 


Tue author of this little book is the head of a patent 
agency in Liverpool, and therefore writes with the 
vantage of practical experience. The book has no 
retension to be regarded as a complete treatise on patent 
w; it is rather a guide to patentees, and in many 
respects an aide memovre to practitioners. The first — 
is naturally devoted to a summary of the English law, 
in which the progressive steps, with their cost, towards 
the completed patent, are clearly explained. The sugges- 
tions and observations of the author, as for instance 
those under the head of preliminary “Searches,” are 
nerally practical, but there are a few slips which should 
corrected in a subsequent edition. At the outset his 
statement of the principle of our patent law as “a simple 
contract between the Crown, on behalf of the nation at 
large, and the inventor,” is not legal. 
€ the relat 





] y correct. This view 
ionship of Crown and inventor was judicially 
repudiated in the celebrated action of Feathers v. the 
Queen, in which Cockburn, C.J., s ing for the Court, 
explained the grant of a patent to be a mere act of the 
prerogative, coupled with a condition, namely, fell 
publication by the patentee. Again, Mr. Thompson says 
of joint patentees that “each can grant licences inde- 
ndently of the other,” omitting to point out that it is 
y no means clear that the royalties will not belong to 
both. The well-known case of Mathers v. Green decided 
that a joint patentee could work the whole invention for 
his own benefit without accounting to his fellow-patentee ; 
but that decision expressly left open the case of profits to 
be derived from the grant of licences. Under the head 
of “Infringements,” Mr. Thompson writes thus :— 
“Patent trials are proverbially expensive in England 
the law and procedure being apparently frame 
with the speci object rather of putting fees into 
the lawyers’ pockects than of doing justice promptly 
and ary As the cases have to be fought out by 
lawyers, almost invariably utterly ignorant of the techni- 
calities of the case, and before judges, learned only in the 
law, the probability of obtaining justice, even with a long 
purse, is not extravagantly great. Often, too, when the 
case comes to a hearing, and nearly all the expenses of 
the lawsuit have been incurred, the court, conscious of 
its poor qualification for deciding scientific and technical 
matters, persuades the parties to put the matter to arbi- 
tration.” We are surprised to find any one with any 
retence to experience writing in this strain. Surely Mr. 


hompson must know that the actual cost of preparing | makin 


pleadings and bringing the action to issue is trifling to a 
degree com | with the costs of witnesses and the 
collection of evidence—costs unavoidable so long as 
novelty and utility are essential to a patent. He might 
#, lon say that the law and precedure were framed 
with the object of benefitting professional expert 
witnesses—one at least of whom, by the way, well known 
for his ability, is actually a patent agent. t our courts 
are incapable of dealing with technical 
disproved by the way in which the celebrated Plimpton 
skate was handled by Bench and Bar in the many actions 
in which it was involved. As for arbitration as a solution 
of an infringement question, we can only say that if a 
party or his adviser is ecm iy Fg oe to consent to 
such a course—and presumably Mr. Thompson has met 
with a we have not—and so preclude himself from 
judicial assistance, he has only himself to blame. No court 
in this country declines, or can decline, sot Oe an 
action, if prey presented for its decision. Moreover, 
it is not the fact, as stated further on, that the court 

r makes use of its powe t an interim or 
reli ” injunction until the trial is decided. 
is true in the case of new and untried patents, but 


“ 


cases is amply | m 





where the validity of a patent has been established in 
another action, such an injunetion is almost of course. 
A part of the book is occupied by a very useful 

is of foreign laws. So far as we have tested this 
digest it is = and correct. We would, however, 


suggest a few tions. In case the date, or other 
erence, to the particular law should be given, and the 
Government taxes should be inserted. This latter is not 


always done in the book before us, though it is true Mr. 
Thompson gives invariably the approximate cost of 
obtaining the patent—including therein the agent’s fees 
of course. Moreover, it should be stated with more preci- 
sion whether prelimi examination is or is not q 
Such information, for instance, is wanting here under the 
head of “Belgium.” The work concludes with “ Hints 
for Inventors,” “How to Sell a Patent,” and some well- 
merited strictures on a certain class of “ Patent Agents.” 
The defects we have indicated do not seriously affect the 
utility of the book. It contains a good deal of informa- 
tion in a small space, and will’ be found useful by a large 
section of our readers. 








GEORGE PARKER BIDDER. 

A Lone and remarkable career terminated on the 20th 
inst. by the death of Mr. George Parker Bidder, For more 
than sixty years he has been publicly and widely known, and 
though his early fame was not derived from qualities directly 
indicative of the future engineer, it was based upon an 
unusually precocious exhibition of one of the most important 
qualifications for that profession, namely, faculty for computa- 
tion. Bidder was born on the 14th of June, 1806, in Moreton 
Ham; Devon, where his father was a mason. He very 
early showed a most singular aptitude for mental calculation, 
as is evidenced by the fact that when only ten years of age he 
was widely known as the ‘‘calculating phenomenon,” 
i ships of paper being still in existence which 
were published by surpri and interested witnesses 
of the exhibition of his powers. One of these, illus- 
trated with a likeness of the ‘‘ phenomenon,” records 
that he did on the 2lst of April, 1816, and therefore, while 
not ten years of age, answer the following questions in two 
minutes, meaning, presumably, two minutes to each question : 
—‘* How many drops are there in —_— of wine, each cubic 
inch containing 4685 drops, each gallon containing 231 cubic 
inches, and each pipe containing 126 gallons?” The second 
question was—‘‘Suppose a cistern capable of holding 170 
gallons to receive from a cock 54 gallons in one minute, and 
at the same time to lose 30 gallons by leakage; in what time 
will the cistern be filled?” A third question was—‘‘ How 
many times will a wheel 83in. in circumference revolve in 
running over 99 miles?” It will be seen that each of 
these questions involved considerable labour, and though 
in after years Bidder did his best to explain away all 
difficulty from such mental calculations, it can hardly 
be admitted that he was very successful in his attempt 
to show that no extraordi endowments are necessary 
to their performance. In his lecture on mental calculation 
delivered during the presidency of his friend, Robert 
Stephenson, he expressed his conviction that mental arith- 
metic could be taught and learned easily, or more easily 
than ordinary arithmetic, He showed, for instance, that to 
multiply three figures by three figures the number of facts 
that he had in store in his mind, was less than those requisite 
for the acquisition of the common multiplication table up to 
twelve times twelve. For the latter, seventy-two facts have 
to be remembered, but for multiplication of three figures by 
three figures only sixty-eight facts are necessary. He en- 
deavoured to show that numbers should be impressed on the 
mind as ideas connected or identified with themselves, and 
not through the ‘‘dry-bones” of figures, in the same way asa 
word is stored, rather as a whole, and by the idea it conveys, 
than by the separate letters of which it is made up, 
He also thought he explained how the mind kept up the 
registration of quantities as fast as it did the computation, but 
it is here that mental calculations become difficult ; and, as 
he admitted, it is the registration in the mind of the quantities 
computed that places a limit upon mental calculations. It is 
not difficult, however, to see the fallacy that seems to exist 
in the notion that numbers should be impressed on the mind 
as ideas in the same way as are words. A number does 
represent an idea, and each figure in the number represents 
an idea iu the same way as a word represents an idea and 
each letter of which it is composed does the same. But in 
the use of words the meaning of each remains unaltered 
by combination; any notion or thought to be expressed 
is conceived as a whole, and then words are found that 
represent the of that notion, the process being 
one of evolution, and each person to whom the notion is con- 
veyed performs the converse operation of receiving it; whereas 
in the use of numbers the process of combination by which 
they are to be made to express another number, is one in 
which they lose their identity, and cease to convey separate 
ideas by the one number which by a given process is made to 

resent their combination in a given manner, and an idea 
unthought until the combination is made. Whether, how- 
ever, Bidder was right in his belief in the possibility of 
ing mental calculation a more common qualification or 
not, it is certain that there have been but few who have 
exhibited sete similar to his own, though many have 
obtained their ideas and conceptions of figures and numbers 
in a way very similar, if not the same, as that by which 
he told the members of the Institute of Civil Engineers, 
in the address above referred to, that he did soon after he 
was six years of age ; namely, by learning to “‘ count to 10, then 
to 10 again equal 20, 3 times 10 equal 30, 4 times 10 equal 40, 
and so on.” He did not then know of “such a word as 
ultiply,” but to the above simple process, he adds, he 
prreee n much importance, ‘‘as it made me perfectly familiar 
with numbers up to 100, they became as it were my friends, I 
then knew all their relations and acquaintances.” He thus 
acquired the power of counting 100 by 10 and by 5, and 
and having obtained a treasure in the form of a bag of shot, he 
used to arrange these in stoped of eight on a side, 
and so by conviction found that the whole quantit 
was sixty-four, and in this way acquired the whole multi- 
plication table up to 10 times 10, beyond which he 
never went, as that was all he required. It was about this 
time that he was allowed to run about in an old 
blacksmith’s shop opposite his father’s house, where his ability 
i oate by two and then three fi first 


that at first, when asked to 
multiply two places of figures, as, for instance, 13 times 17, 
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he found it a little beyond him; “But,” he says, ‘I had 
been accustomed to reason on and I said 13 times 
17 means 10 times 10 plus 10 times 7 plus 10 times 3 and 3 
times 7.” ‘Of course,” he says, “I did not do this as 
quickly as I did afterwards, but I gave the answer ly.” 
is, in an uneducated boy of not much more than six years 
of age, must be admitted to be ra more a common 
aptitude for dealing with numbers and figures, and Bidder’s 
own brother, who taught him to count to ten, did not 
learn his brother's art. ing been ‘‘raised to the 
dignity of being permitted to blow the bellows,” the 
oung calculator spent much time with the blacksmith, and 
y the exhibition of his powers soon acquired local fame and 
mee. His extraordi abilities soon attracted the 
attention of mathematicians, Babbage among others, and his 
exhibition of his powers is said to have procured much of the 
mone 
Edinburgh. At Edinburgh he formed the acquaintance of 
Robert Stephenson, who, ig ting the value of his qualitica- 
tion, seems to have much interest in him, and 
rendered him considerable assistance. It may be looked 
upon as certain that Stephenson’s advice had much 
influence on the young calculator, who had acquired 
enough fame to make him, without such advice and 
mental ballast ——- to act upon it, look upon study 
or work other than the display of his powers, as a trouble. 
When he left Edinburgh he seems to have still thought his 
faculty for computation most useful, and accordingly accepted 
an engagement in an insurance office. It is quite possible, 
however, that the difference between the duties of an actuary, 
and the work of making set computations, was greater than 
he anticipated, for he did not remain long in the office, and 
became employed, instead, on the Ordnance “tm A This 
led to his engagement as assistant to Mr. H. R. Palmer, by 
whom he was employed in the construction of the Eastern 
London Dock. He was next employed by Messrs. Walker and 
Burgess on the construction of the Brunswick Wharf, at Black- 
wall, where cast iron was first used in the construction of quay 
and river walls. He became assistant to his friend, Robert 
Stephenson about the year 1831, when the latter planned that 
part of the London and North-Western Railway system which 
was then known as the London and Birmingham Railway. 
For many years he was engaged with George and Robert 
Stephenson, during which he took part in the construction of 
the South-Eastern, North Kent, London and Blackwall, Nor- 
wich and Yarmouth, Northampton and Peterborough, Trent 
Valley, North Staffordshire, and other railways, including 
parliamentary work on the atmospheric railway. The battle 
of the gauges was not fought without his assistance on the 
side of the narrow gauge. With Robert Stephenson he was 
engineer for the Danish State Railway, and was himself sole 
engineer of the Norwegian Trunk Railway. Bidder was also 
and for many years consulting engineer for the Delhi, Scinde, 
and Punjaub lines. In hydraulic engineering his chief works 
consisted in the construction of Lowestoft Harbour, the 
Victoria (London) Docks, and with Mr. Jennings, he enlarged 
the Surrey Canal Docks. His long experience with railways 
enabled him to see the value of the services which electricity 
offered for telegraphic communication between stations, and he 
introduced it on the Blackwall and the Yarmouth railways. 
. His faith in the value of the electric telegraph caused him to 
be one of the founders of the original Electric Telegraph Com- 
pany, and he continued his connection with the board of that 
company, as engineering adviser, until the Government pur- 
chase of the telegraph system in 1870, and he was then 
engaged in arranging the transfer. Our space will not permit 
us to do more than thus, simply mention the chief of Mr. 
Bidder’s works, an account of these must be left for the 
complete chronicle which is sure to be written. 

Mr. Bidder was elected an Associate of ‘the Institute of 
Civil Engineers in 1835, and a member in 1837. He 
was elected a member of the council in 1847, vice-president 
in 1854, and was president during the years 1860 and 
1861. He was a very constant attendant at the meetings 
of the Institution until the last few years, and though 
he seems only to have written the papers on mental calcu- 
lation above referred to, he spoke on a vast number of 
subjects during the various discussions in which he took part. 
He published ‘‘A Table Showing the Contents of Excava- 
tions, intended to facilitate the estimating of public works,” 
in 1835, and although comprised in one sheet, it was said at the 
time to be more useful than Mr. Macneill’s tables. In 1868 
Bidder was president of the mechanical section of the British 
Association at Norwich. He was lieutenant-colonel of the 
Engineer and Railway Volunteer Staff Corps, a corps of con- 
siderableimportance, and composed chiefly of civil and railway 
engineers and contractors. 

idder’s success undoubtedly had its origin in his rare 
faculty for computation. In this respect he was not unique 
even in his own time, and at long intervals, history recounts 
the display of the powers of the remarkably retentive memory 
of many men, to whom Cardinal Wiseman referred in an 
interesting lecture, delivered at Walthamstow on the 26th 
February, 1857. To this endowment Bidder owes his educa- 
tion and his introduction to Stephenson and others, and to 
this and steady perseverance he owed his success as an engi- 
neer, rather than to any originality or fertility of engineering 
conception. 

The works carried out by him were in the gate vast, 
and gave him a good fortune, with which he was liberal. The 
Institution of Civil Engineers received much assistance from 
him when the existing premises were built. 








JOHN PENN. 


In one week it becomes our duty to record the death of two 
of the most eminent members of the English engineering 
world. To one of these we have already referred, and though 
John Penn’s career was not of the length or perhaps as 
brilliant as that of some of those who have gone before him, 
his life and works will always occupy a prominent place in the 
annals of the application and development of the steam engine 
or the propulsion of ships, 

He was born in 1805 at Greenwich, and at an early age 
showed considerable aptitude in mechanical manipulation 
in his father’s works, which had been established for 
the manufacture of agricultural implements and machines. 
toward the end of the last century, and in which the manu- 
facture of larger and larger engines developed as time c 
the character of the machinery used in river and sea-go 
vessels, He seems to have been an excellent mechanic, an 
a in this respect was one of his chief acquiremen’ 


which secured his education at the University of | 0 


accuracy of the productions of the Greenwich works, Some 
of his earliest engines were those with which he fitted the 
steamers Ipswich and Suffolk. Those were ines of 
40-horse power, and in 1835, four boats to run 
between Greenwich and London were similarly engined b 

him. In 1838 his well-known oscillating engi with 


tubular boilers were applied to some of re boats running 
above London Bridge. The admirable way in which these 
worked, their finish and compactness soon attracted general 
attention, and in 1844 the Lords of the Admiralty placed 
their yacht, the Black Eagle, in his hands. He replaced her 
former engines by oscillators of double their power, with 
tubular flue boilers, the change being effected in the same 
space and without any increase of weight. The Black Eagle, 
by these and other improvemeuts, from being a very slow 
ship had her bs sy so increased than an immense number of 
ers followed to fit up ships on the same principle. Amon, 
them we may mention her Majesty’s yacht, the Victoria an 
Albert, and the Great Britain, as examples of the compara- 
tive swiftness and regularity secured by his new engines. 

The necessity for large powers in small spaces for the propul- 
sion of war vessels by the screw propeller, was, however, pro- 
ductive of the class of engines to which Penn’s name is equall: 
attached, namely, the trunk engines, by which screws wosdives 
direct ; the engines en ue everything below the water line, 
and practically below theline of shot penetration, and but little 
room was occupied. In 1847 Penn was commissioned to fit her 
Majesty’s ships Arrogant and Encounter on this system, and 
he executed these orders in so satisfactory a manner that his 
firm has received orders for and have applied trunk engines to 
no less than 230 vessels, varying in power from the small 
gunboat of 20-horse power to such ships as the Sultan, giving 
an indicated power of 8629 horses, and the Neptune, originally 
the Independencia, indicating upwards of $800-horse ower. 
These, we believe, are the largest indicated powers hitherto 
realised with one pair of engines since the use of steam for 
marine ~—— . Up to the present time he and his 
firm have fitted 735 vessels with engines having an aggregate 
actual power of more than 500,000 horses, A complete list of 
the vessels in which this power has been distributed cannot 
be given here, but we may quote the following :—The Orlando, 
Howe, Bellerophon, Inconstant, Northampton, Ajax, Agemem- 
non, Hercules, Sultan, Warrior, Black Prince, Achilles, 
Minotaur, and Northumberland. . In 1854, at the commence- 
ment of the Crimean War, when Admiral Napier found him- 
self powerless in the Baltic for want of gunboats, it became 
imperative to have 120 of them, with 60-horse engines on 
board, ready for next spring, and at firstthe means for turning 
out so large an amount of work in so short a time puzzled the 
Admiralty. Penn seized the opportunity, and put in practice 
a comparatively easy solution of the difficulty. By calling 
to his assistance the best workshops in the country, in dupli- 
cating parts, and by a full use of the admirable resources of 
his own establishments at Greenwich and Deptford, he was 
able to fit up with the requisite engine power 97 gunboats. 
That performance is an excellent illustration of what the 
private workshops of England can accomplish when war with 
its un requirements comes upon us, The lesson which 
it taught will not soon be forgotten either at home or abroad, 
but a great deal more than this can be done now. Altogether 
during the Crimean War 121 vessels were fitted with engines 
for our Government by Penn. 

Among other inventions connected with Penn’s name, 
which include several of the machine tools at the Greenwich 
and Deptford works, specially adapted for building large 
marine engines and boilers, was his arrangement of the gear 
by which the glands of steam engine pistons and trunks could 
be uniformly tightened. Though most of our younger members 
may not remember the fact, many others had experience of 
the great difficulty which was experienced in finding a suitable 
material for the sea-bearing of screw shafts; no material, no 
metal, could be found that could stand the strain and wear, 
and the difficulty seemed at one time to threaten the screw 
with abandonment, and make a return to paddles 
necessary, Penn solved the problem by using “ lignum 
vite” wood bearings, which lubricated by water were 
found to act without any appreciable wear, and in this 
simple, economical way the screw has already been able to 
reach a ges of development from which we can now calmly 
look back upon the financial risks and terrors which beset the 
zarly days of ocean steam navigation. 

In 1826 Penn was elected an associate of the Institution of 
Civil Engineers, and in 1845 became a member. He was thus 
so early connected with the Institute that he may be looked 
upon as one of the founders. During all the years of his 
connection with it, however, he does not seem to have con- 
tributed a single page of information to the proceedings of 
that Institution. Penn became a fellow of the Royal Society 
in 1859, and has occupied the chair of the poondent of the 
Institution of Mechanical Engineers. 


In 1847 Penn married Ellen, daughter of Mr. William 
English, of Enfield, himself an engineer, and has left four 
sons and two daughters. In 1872 he took his two eldest sons 
into partnership, and they are now the heads of the firm, 
which employs upwards of 2000 hands. When Penn retired 
from business in 1875, he had been actively and use- 
fully, for himself and the world, employed for over half a 
century. His death took place, on Monday last, at his re- 
sidence, The Cedars, Lee. A likeness of Mr. Penn has just 
been published in the form of a well executed lithograph, by 
Messrs. MacClure and Macdonald, 








SWING BRIDGE AT MARSEILLES. 

In our last impression we gave a general elevation of a very 
fine swing bridge at Marseilles, a model of which is exhibited 
in the civil engineering annexe of the Paris Exhibition, on the 
Trocadéro side of the Seine. At page 222 will be found detail 
drawings of the hydraulic machinery by which it is worked. 

The graving docks at Marseilles are divided from the 
harbour by a strip of land 300ft. in width, and communicate 
with the harbour by a channel 92ft. wide and 300ft. in 
length. The bridge we illustrate crosses this channel with a 
single span, the largest, we believe, of the kind ever executed. 
It supports a railway, carriage-road, and footpath. It con- 
sists of three main girders A A’ A”, Figl, page 206 ante, 
su ing a su cture 203ft. in length, and 41ft. in 
width, and of a footpath carried outside on cantilevers fixed to 
one main girder, and of a cross girder com of 
three ribs and top and bottom B, Fig 1, shown by 
dotted lines in Fig 2, supporting the main girders, whose 
central axis throug 
ata point 77ft. from the extremity of the counterbalance 
or land side of the bridge. Underneath this cross girder an 
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hydraulic press is placed, which serves the double purpose of 
lifting the bridge off its bearings 


h the centre of gravity of the bridge | “uct! 


opened, and acting as the pivot for rotation. The 
press stands on a masonry foundation 50ft. diameter, con- 
structed on dry ground. Each girder carries towards the 
rat apt i the vail telnet . wheel — oom _— - 
iron e rai i aid respectively wit ii o 
64ft. and 67ft. Gin., to suit the position of the wheels on 
the centre and two outside girders. The cwlasse is 
simply supported on wedges. A cast iron grooved ring Z, 
Fig. 4, is fixed below the platform to receive the chains 
by which the bridge is turned. The machinery, actuated by 
hydraulic pressure, consists of the central press—Figs. 5 and 
6—for raising the bridge and forming the pivot of rotation 
shown; of the cylinders for working the supporting 
wedges, shown in Figs. 11 and 12, 222; of the 
two machines acting on the chains for turning the 
bridge, see Fig. 4, page 206 ante; of an accumulator 
intended to supply water to the central press at a tension of 
270 atmospheres, necessary for lifting the bridge, see Fig. 2, 
page 222; and lastly, of the lifting and slide valves for working 
the above machinery, shown in Figs. 3 to 10, and 13 and 14, 
page 222. The water power is supplied by the central machinery 
of the docks, at a distance of about 1500 yards from the bridge, 


y | The manipulation of the bridge is very simple, and can 


executed by one man in 3 min,; i.e, according to the 
average of several trials, it required to raise, unwedge, and 
turn, 2 min, 58 sec.; to turn, wedge up, and lower, 3 min, 
‘02 sec.; total, 6 min, The drawings are sufficiently clear 
to require no description. The total weight of the bridge 
is 760 tons, or 310 tons more than that of the bridge over the 
Regent’s Canal, 350 tons more than that at Wisbeach, and 
260 tons more than that at the Millwall Docks. The total cost 
was 350,000f., or about £19 per ton. 








MESSRS. GALLOWAY’S ENGINE AT THE PARIS 
EXHIBITION. 

One of the most attractive, as it is the most prominent 
exhibits in the English department of the Paris Exhibition, is 
the fine compound condensing engine employed in driving all 
the English machinery in motion, and constructed and ex- 
hibited by Messrs, Galloway and Sons, of Manchester. We 
give this week an elevation of this aa at page 226, and 
in our next impression we shall publish additional drawings 
of it. For the present we reserve our description, contenting 
ourselves with stating, that the high-pressure cylinder is 20in., 
and the low-pressure cylinder 34in. in diameter, the stroke 
being 3ft. 








Contracts FoR THE CANADIAN Paciric Raitway. — The 
following notes for the information of, parties purposing to 
tender for the construction of the Canadian Pacific Railway b. 
1st January, 1879, for constructing and working the line, will 
be found to contain information of general interest. This railway 
is intended to commence at or near e Nipissing, lying between 
the River Ottawa and Lake Huron, and to extend thence in as 
direct a line as ible to the most available port on the Pacific 
coast, as described in the Act cap. 14, 37th Vic., secs. 1 and 2. 
The first section, extending from near Lake Nipissing to the 
northern side of Lake Superior, will not be embraced in the 
proposals now invited. The line on the second, third, and fourth 
sections is bo gs lorated from Fort William on Lake Superior 
to Burrard Inlet on the Pacific. The second section extends 
from Lake Superior to Red River, a distance of about 410 miles. 
Of this distance, about 225 miles have been placed under contract. 
Of these contracts particulars are given in the reports of the chief 
engineer. ‘The portions under these contracts will also be covered 
by the proposals now invited, and the sums paid for the works 
now being executed will furm a charge against the larger contract 
now pro’ 1, The third section will extend) from Selkirk on 
the River, to the Pouniary of British Columbia, at the 
Yellow Head Pass, a distance of about 1043 miles by the surveyed 
line. The fourth section will extend from the western end of 
section three, at the British Columbian boundary, to Burrard 
Inlet on the Pacific Ocean, a distance of 493 miles by the 
surveyed line. The second section is through a wooded country, 
except about 40 miles at the western end near Selkirk, which is 
chiefly level prairie. The third section is in the prairie region ; 
the line, however, passes through in some portions mixed prairie 
and woodland, as well as considerable tracts of timbered country. 
The fourth section is entirely in British Columbia, and is mere or 
less woodland, Proposals for the entire line from Lake Superior 
to the Pacific Ocean will be preferred, but, separate, tenders will 
be received for each of the sections as above described; or the 
offer for the whole work may be made up in oné form of tender 
by adding the amounts of the three sections together. The 
reports of the chief engineer explain fully the oo made in 
locating the line on the several sections; the. work on the 
preliminary contracts entered into for the erection of the tele- 
graph and clearing the line of standing timber, for a width of 
132ft. in the wooded districts ; also the contracts for construction 
on 225 miles of section number two. The amount of each 
contract and the expenditure on each, will also be found in the 
chief engineer’s reports. .As already stated, it is intended: that 
the works under contract and the expenditures on account of 
them, shall be assumed by the parties contracting for the whole 
work or for any particular section in which these contracts are 
included, and that the money and the land bonuses shall cover 
the entire mileage. <A schedule of all contracts for works and 
rails will be found in the report of the chief engineer. The tele- 
graph line has been built over a distance of 1000 miles, on 
sections two and three, and the necessary clearances of woodland 
therefor have been made. There is now. telegraphic communi- 
cation from.the whole of Eastern Canada: to:a point west of 
Edmonton, while preliminary arrangements have made by 
the contractor in British, Columbia by. which the completion of 
the telegraph can be secured at an,early date. Profiles of the 
line from Lake Superior westward, to. the Pacific Coast, are now 
on’ exhibition at Ottawa and in the London office of. the 
Oatiadian Government. The statute of 1874, entitled ‘*'The 
Canadian Pacific Railway Act of 1874,” provides how the railway 
is to be established, built, and worked, ‘and’ sets’ forth the 
character of the subsidies authorised Parliament.’ The 
following is a list of printed documents, he may’ be had or 
seen on application at the office of the Minister of Public Works 
at Ottawa, or at the Canadian Government-office, 31, Queen 
Victoria-street, E,C., London, (1),'The,Canadian Pacific, Rail- 
way Act of 1874, ( Reports of the.Chief.,Enginzer, recently 
published. (3) D ption of the country to be tray i, com- 
piled from “independent and official sources, and giving an 
account of the mineral and agricultural resources of the nee. 
(4) A map showing the country through which the line is ‘to 
constructed. (5) last’ report of ‘the Surveyor-General of 
Dominion Lands. Se tenders will be received for distinct 
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THE PARIS EXHIBITION—TWEDDELL’S HYDRAULIC RIVETTERES. 





ALTHoveH there are several types of stationary rivetting 
machities, somé worked by gearing, some by steam direct, by 
which work more or less satisfactory can be done, their range 
of usefulness is very much, reduced by reason of having to 
bring all work which requires to be rivetted to the machine. 

Mr. Tweddell._ has succeeded in overcoming, this by the 
invention of the portable hydraulic rivetter which we illustrate 
above... These machines, as their name implies, can be moved 
about from one part of a — to another, by means of special 
cranes, examples of which are also exhibited. Before proceed- 
ing’ té describe the machines in detail, it may not be amiss to 
poitit ‘oat somiée of the difficulties which had to be overcome in 
thus bringing ‘the rivetting machine to the work to be done, 
when the Her cquld not be brought to the rivetter, 

For a machine ‘to be portable, it is necessary that it be 
light enough to be conveniently, easily, and quickly moved in 
any. direction ; it is evident that this is impossible in any 
machines werked: by belting or gearing, since they as a rule 
involve: foundations or some fixed point of support. It is also 
impracticable, if not impossible, where steam is used, since the 
pressure per square inch available is strictly limited by con- 
siderations ofsafety, hence pistons of such largearea are required 
thatthe machines become too heavy and clumsy to be any 
longer portable, and in addition the heat of the steam soon 
iy, lh it impossible for men to handle the machines. There 
is yet. another ; mode. of working, namely, by compressed air, 
but the same objections apply as.in the case of steam in refer- 
ence ‘to limited ‘pressure, and although there is more fear of ice 
being formed than with any inconvenience arising in the works 
from heat as ‘of ‘steam, 1% ‘since both these latter machines 
have’to exert’sotie hundreds of sharp blows to close a single 
rivet, the noise ia simply defeaning. By using water pressure, 
however, all these difficulties disappear ; the pressure at which 
water. can be employed, as is well known, is practically 
unlimited by any considerations. of safety, consequently the 
size.of.cylinders and working parts can be made as small as is 
desired or practicable. 

There dre several distinct types of machines exhibited by 
Mr. Tweddell:"': We select: for iliustration this week those 
machines: of ‘the class ‘first ‘introduced, and so far, most 
generally ©’ Fig.'T' shows a portable rivetter, which is 
capable’ of’ clositig rivets up to ljin. and 1}in. diameter, 
through six or eight thicknesses of hin, plate; the rivets are 
dosed by, two dies which are shown attached to the lower end 
of the two, levers); only the lever furthest. from the hydraulic 
cylinder moves, and it is drawn towards the inner one 
by ‘means of; the tension rods, which couple it to a crosshead 
onthe ram/of-a plunger,’ working outwards at the back of 

icylinder. «The ‘screwed ends of these tension rods are 
seen in the illustration, they are screwed to allow of the 
distatics “between the two levers being altered aecording to 
the room required for the-work being rivetted ; the other ends 
of the levers,.it willbe observed, abut against each other by 
means’ of ‘suitable dies, this point forming the fulcrum. 
Tp. this maching the levers are of the same length 
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on each side of the tension rods, there is_ there- 
fore. no advantage in changing the relative position 
of the rivetting dies and abutting blocks, as the “gap” 
is the same in either case, but in many of the machines these 
distances are two to one, in which case, by changing the 
cupping dies to the ends of the longer levers, rivets can be 
closed at twice the distance from the edge, but of course of a 
proportionally smaller size. The rivetting levers are shown 
vertical, but by means of the small pinion shown attached to 
the framework on the centre line of tension rods, the whole 
machine can make a quarter turn, which brings the levers 
horizontal ; this can be done without any disconnecting of 
pipes or couplings. It will be observed that the whole 
machine is suspended in a racked quadrant. A sleeve mye by 
the suspending hook can be moved along the rack, and thus, 
according to its position, cause the machine to assume 
almost any position. This is shown by Fig, 2, where 
the levers are at an angle, suitable for rivetting curved iron- 
work. By means of this’ apparatus and a swivel joint, which 
leads to the i the machine can be placed in 
almost as many different positions and reach as difficult places 
as can be done by hand. 

Fig. 2 is a smaller machine, capable of doing lin. and 1}in. 
rivets at a distance of Sin. from the edge of plate, or jin. rivets 
at 17in. from the edge; still smaller machines are made, and 
so carefully proportioned are they, and such excellent use, is 
made of steel’ and gan-metal in their construction, that 
machines exerting 30 tons pressure are made weighing little 
over 300 Ib. 

Fig. 3, is another machine exhibited ; this shows one of 
the portable rivetters just described, titted in a standard where 
it is free to slide up and down in vertical guides, and it is 
very much used im thisymanner to rivet up flange joints for 
boiler flues, boiler end plates, and other uses. The workman- 
ship of these machines is, we need hardly add, excellent. 








PONSARD’S CONVERTING FURNACE FOR THE 
MANUFACTURE OF STEEL* 
By M. Sytvan Prerrisse. 


ALL metallurgists are conversant with the two principal pro- 
cesses by means of which steel is manufactured on a large scale 
The Bessemer and Martin-Siemens processes now supply almost 
the whole ef the cast-metal which tends more and more toreplace 
iron; and it may be sufficient to state here that all the railway 
companies have almost exclusively adopted steel rails, and that 
the general tendency is to use steel or cast metal for the manu- 
facture of plates for boilers and various metallic constructions, 
and also of wrought pieces for ordnance and machinery. Let us 
cursorily examine the principal points which characterise both 
ss. Mr. Bessemer’s admirable invention, which has 

t about a veritable revolution in the metallu of iron, is 
upon the retining of cast iron by intermolecular combus- 
tion by means of a current of air blown through the molten 
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| metallic mass. The heat evolved by this intermolecular combus- 


tion must be sufficient to raise the metal] to, and maintain it ata 
very high temperature without having recourse to any external 
source of heat. The result is a cast iron which they term ‘“‘hot,” 
and which contains more or less silicon, according to the propor- 
tion of manganese that accompanies it. Indeed, it is known that 
the combustion of silicon by the oxygen of the air evolves a 
much greater quantity of heat than carbon, and that cast iron 
containing less than 2 per cent. of that element can be used with 
certainty of in the B converter only on condition 
that it contains several hundredths of manganese, the heatin; 

wer of which in that operation appears to be sufficiently hi,sh 
in comparison with that of carbon. I may add that a specimen 
of Bessemer’s cast iron now has in the average one of the follow- 
ing compositions :— 
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The proportion approximates more to the higher figure when the 
final addition of spiegeleisen does not take place. ‘The Bessemer 
operation requires, therefore, special kinds of cast iron, even if we 
do not consider the question of purity, and in order to obtain 
them in the blast furnace it is necessary to keep the apparatus at 
a high temperature. This is now easy, thanks to the powerful 
hot blast apparatus of Cowper or Whitwell, which is used for 
the Bessemer cast iron. The manufacture of steel by the 
Bessemer system possesses many advantages. The operation is 
in itself very economical, more economical even than the ordi- 
nary process for the manufacture of iron, but one must not lose 
sight of the fact that this result is obtained only with a very 
large production and a highly expensive plant. Tn the Martin- 
Siemens process, steel is produced in quite a different manner, 
which most generally consists in dissolving in a bath of molten 
cast iron upon the hearth of a gas furnace a more or less large 
proportion of malleable metal. It is no longer necessary to use 
a special hot cast iron as in the Bessemer process, since the bath 
is in an atmosphere of a high temperature. It is even better to 
have at one’s disposal cast iron containing less foreign substances, 
and a strong proportion of silicon eeu become even hurtful. 
In the process of manufacture small trial ingots are taken before 
the close of the operation to make sure that the metal possesses 
the requisite qualities, according to the uses for which it is 
intended ; and by final additions it becomes easy to arrive at 
the required degree of malleability. This possibility of modify- 
ing at will the nature of the metal does not exist in the same 
degree in Bessemer’s process. That is the principal advantage 
of the system of manufacture on hearth. oreover, one may 
use a large quantity of old steel, or of waste steel arising from 
the manufacture, and one can easily understand that such a 
quantity may be three or four times — than the weight 
of the cast iron, since, strictly speaking, Siemens’ furnace 
might be only and entirely charged with bits of rails and other 
waste or old steel, which would melt under the influence of the 
high temperature evolved in those furnaces. The proportion of 
waste or old steel in the manufecture of rails, for instance, is 
relatively considerable. In a great number of cases where steel 
is manufactured by the Bessemer process, they throw into the 
furnace a proportion of waste or old steel, but then they are 
obliged to yse cast iron containing more silicon, and the conditicns 
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ration. Thus 
e jiemens process er 
pans seal ~ no disposal ficient tity of 
trary, a steel-works has not at its a sufficient quan 

waste or old steel, either because it is wholly organised with the 
hearth process, or — any other cause, the Martin-Siemens 
process is not economical, for it requires the use of such a 

proportion of iron of such a quality that its price is higher than 
that of the cast iron operated upon. If that proportion of iron 
were too greatly reduced, the operation would be a long one, since 
there is no ee as in the Bessemer process, of a rapid 
refining of the cast iron. It is, névertheless, right to add that 
several steel-making establishments working with Siemens’ fur- 
maces use, not without some success, additions of rich and pure 
ores to hasten the operation, and thus render it more 1; 
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metal without any fear of its a since it is heated by the 
furnace, Let me that if @ second air-blast 
vebed nen easy to obtain it by half a revolution of the 
The hearth of the furnace is borne pref evens 
ot, so that it may easily be repaired or replaced. Ponsard 

fornocony: ires to be used at a very high tem: . (wc, 
oubile 
nerators, or in Ponsard’s,furnace with a single recuperator. 
its hid latter heating whieh ‘been used at Thy-le-Chateau, 
and I am now about to state briefly the features which charac- 
terise it. te 
Ponsard’s furnace has a tiguous gas-holder, and the com- 
bustible gases are consumed the temperature at which they 
are produced without having suffered any cooling. The products 





> 
but in such a case we meet with difficulties brought about by the 
deterioration of the hearth. By the two principal processes 
which have just been reviewed, the purification of the metal is 
not effected ; for the whole of the phosphorus contained in the 
original charge is found also in the resulting product. Now, if 
we consider that two-thousandths, of the phosphorus must not 
be sensibly exceeded, even in a steel which contains sufficient 
manganese and but little carbon, we must come to the conclusion 
that the cast iron and malleable iron used in both processes of 
manufacture must be obtained from the purest ores. The new 
furnace proposed by M. Ponsard, and to which he has given 
the name of a ‘‘ Fornoconvertisseur,” appears calculated to supply 
advantages unknown to the two foregoing systems, and to avoi 
certain drawbacks which have been pointed out in each of them. 
The apparatus is composed of a gas furnace heated to a high 
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temperature, the movable hearth of which is supplied with a 
series of tuyeres, and so disposed as to enable one, during part of 
the operation, to work by both blast and intermolecular combus- 
tion, as in the Bessemer system, while maintaining the bath or 
molten mass under the influence of the high temperature produced 
by the external source of heat. The blast is stopped by a partial 
rotation of the apparatus, which causes the tuyeres to be discon- 
nected from the molten metal, and the process is now carried on 
under the same conditions as the ordinary process of manufacture 
on the hearth. It is, therefore, a mixed process that M. Ponsard 
proposes to use—that is, either a disposition of the Bessemer 
Pleated furnace, or a gas furnace supplied with the intermolecular 
blast. In this direction trials had formerly been made, and dis- 
positions pointed our; but success had not crowned the expecta- 
tions of the inventors. At first Mr. Bessemer proposed the use 
of a retort, heated externally by a fireplace, and in which air or 
steam was introduced by a tube dipping in the molten metal, 
Subsequently, M. Galy-Cazalet used an injection of steam 
Reaaae the metal in a state of fusion in a omer arse furnace 
with several tuyeres, or in an ordinary reverberatory furnace. 
The failure of this process, which is analogous with those of 
Guest and Nasmyth for gets | was chiefly attributable to the 
cooling of the bath, which was not compensated for by the ener- 
getic heat of the gasfurnace. Afterwards M. Bérard made some 
experiments with his process, which consisted of two furnaces 
joined together heated by gas, and provided with movable tubes 
dipping in the molten vessel. The latter was in turn submitted 
to the action of a blast upon one of the hearths, and to that of 
heated coal gas on the other hearth. M. Bérard oxidised and 
heated the bath by the blast of air, while he hoped to remove 
both the sulphur and the phosphorus by means of the hydro-car- 
bons. Later still M. Ponsard made a large hollow poker, kept 
cool by a current of water, and placed in communication with 
a powerful blower, by means of which he stirred the metal in the 
molten iron by blowing into it the air and various re-agents 
which effect the refining of the metal. A process analogous 
to the foregoing was afterwards proposed by M. Bouiniard for 
an air-injector, composed of a hollow tube, the lower part. of 
which, having a helicoid shape, gave to the molten metal a move- 
ment of rotation. And lastly, and quite recently,—in January, 
1878—Herr Krupp took out in France a patent for an apparatus 
analogous to Ponsard’s fornoconvertisseur. To effect the purpose 
which M. Ponsard had in view he gave two forms to his appa- 
ratus. In one of these it has the shape of a barrel, able to move 
round its horizontal axis, having some anal: with the Danks 
furnace, or with the Siemens, Sellers, and Crampton’s rotators. 
The other arrangement, which has been preferred hitherto, has 
been in course of experimentation since the early part of the 
present year in MM, Blondiaux et Cie.’s ironworks at Thy-le- 
Chateau, in Belgium. It consists of a gas furnace, the he of 
which is circular, movable, and inclined, as in Pernot’s furnace, 
and can undergo half a revolution round an oblique axis. Upon 
one of the points of the circumference of the hearth there is an 
air-box in communication with the blowing apparatus through 
the very axis of rotation. When the hearth is so placed that the 
tuyeres are in the lowest part the blast acts directly on the 
metallurgical bath, and the refining is effected as in the er 
converter, At the moment when it is thought the amount of 
carbon in the metal is sufficiently reduced, the hearth is to 
rotate round half its axis and the tuyeres reach their highest 
point, so that soa emerge from the molten mass and the metal is 
no longer under the influence of the current of air, which is auto- 
matically stopped by the very motion of the rotatirg hearth. 
Small trial ingots may now be taken, as in the Martin-Siemens 
process, and additions may be made to modify the nature of the 
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of tion go into the rec’ ator which constitutes a hot air 

apparatus, destined only to heat.the air used for the combustion 

of gas onsard’s recuperator consists of hollow or solid fire- 
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and forms an sparen, which the heating is methodical 
and without inversion. The burnt gases issuing from the furnace 
descend into the compartments of the recuperator intended for 
their re vee the ‘air poe in B.3 Mages Ke pecnonng 
into other el compartments, being gradually heated mean- 
while. Each, vertical air-chamber is always comprised between 
two “‘fumies” and reciprocally. The partitions are held together 
by bricks, most of them hollow, forming ‘‘chicanes” upon 
different courses of the height. Those ‘‘chicanes” are intended 
to present a surface to the fluids, and, moreover, Sey 
establish among the different chambers communications whic: 

still further increase the heating surface. ‘It is worthy of notice 
| that those bricks are in juxtaposition, i.e., never placed end to 
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PONSARD FURNACE. 


end, so that the recuperator makes allowance for expansion and 
contraction without any danger of dislocation. The results of a 
long practice have enabled me to state that Ponsard’s recupe- 
rator does not get out of shape, and that the lightness of 
the joints of the bricks is maintained after the recuperator 
had been cooled and heated a great many times. In order 
to make the vertical joints perfectly tight, each ‘‘ chicane” 
brick has at the points of junction a groove of 30 millimetres— 
1'181in.—by 4 millimetres—0°157in—so arranged that, by placing 
two bricks one against the other, they leave an empty apace 
between them, which the mortar up, forming a kind 
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THE PONSARD RECUPERATOR. 


of binding which makes. the joint, tight, because. mortar swells 
when heated, and the bricks cannot be separated when they 
are paces in jontagetaee and maintained by the. sides 
of the chamber. hen, in consequence use, the 
recuperator shows an: deterioration, there is no other 
inconvenience beyond the of re 

onsard’s recuperator 


com; of from 6 to 8 tons of 

has double ahentege of power and small volume. The 
air-heating surface is about 10 square metres—107 square feet— 
for every cubic metre—36°31 cubic feet—and the weight of a 
cubic metre is from 800 to 900 kilogs.—about 15 cwt. 3 qr. to 





17 cwt. 3 qr. It thus enables us to heat the air to a tempera- 
ture varying from 900 deg. to 1050 deg. Cent.—1620 deg. to 
1890 deg. Fah.—in the numerous metallurgical furnaces to which 
itis applied. It should be noticed that the products of combus- 
tion issuing from the recuperator are much hotter than those 
which come out of Siemens’ regenerators, since they’ have only 
to warm the air required for the combustion of They can, 
therefore, be still further utilised for the production of steam. 
In a certain number of welding furnaces on Ponsard’s system, a 
boiler has been placed next to the recuperator, and it converts 
into steam 2 kilos.—4°4 lb,—and more of steam for every kilog. of 
coal burnt in the gas generator. 

I will now state a few of the results of the experiments made at 
bar tg eo The fornoconvertissgur is in communication 
with the blowing apparatus of the works, which supplies the air 
at a pressure of from 20 to 21 centimetres—7‘87in. to 8°264in.— 
of mercury, and to arrive at that pressure it is nec to 
reduce the tuyeres of the furnace. e tuyeres which have been 
ah gery till now are two of the Bessemer pattern, having seven 

oles of 15 mm.-<059in.—which may be used for eith:r two or 
three operations. “. A complete experiment could not be made to 
determine this poiht,.because the a experimented upon 
was not used continuously. The duration of the blast varied 


with the nature of 'the-ch from twenty to forty minutes. The 
charge hithe as liardly exceeded 5 tons, although the 
apparatus can a larger quantity of material; but it must be 
observed thatthe: of. the blast’ would be insufficient 
for a greater’ charge, ‘he be. gh ger differed in duration, 
as always happensin trials. ofa new apparatus which is 
still in course of provisional and defective adoption. The 





average du fwas froni five to six hours; but it must be 


observed that the éast iron was put in cold, And then melted on the 
hearth of eerelen. The cteel wanetieg bits of iron were 


heated in an accessory chamber by eles es, before their 
oe into the tor, It would appear from the results 
obtained by this erice that, by char e cast iron in the 
—_ state, = int purine eight! oj —_ could te 
made every wen nae 3 whereas, other a paratu 
‘the number’ “operations is as f :—With icnese- 







fu 1 three ti 
rnaces, two rs ons 


Pernot’s furnace, 










three’ four 0 + f’s converter (very 
variable), ten to operations. gas generator is fed 
with ¢ ons, 250 kilogramimes being consumed per 
hour; » The metala/hitherto used have beer Cumberland cast iror, 
containing 3 per cent. of silicon, old steel fails, and puddled ircn 
from the cast iron of the district. * e charges were 


made tm ous tions, At first they embraced about 
one-half cast iron ai e-half old rails, and we obtained a fine soft 
steel, thanks to the high temperature age and the use of 
ferro-manganese rich t the extent of 70 per cent. This stée', 
samples of which own in the Universal Exhibition (Large 
French Machinery , 50), has on analysis shown the 
following composition':—Carbon, nineteen ten-thousandths ; 
manganese, thirty-two ten-thousandths; phosphorus, six ten- 















thousandths. Severéliexperiments were ‘afterwards made with 

an average composition of one-third cast iron, one-third old rails, 
and one-third puddlédiron, containing 44 thousandths of phos: 
phorus. Under thoséeonditions the s' obtained contained 23 
ten-thousandths of carbon, arid 21 ten-thousandths of phosphorus. 
‘Phe phosphorus, therefore, was not eliminated, nor could it be 

Fo, expected that it wouldbe, since the operation was performed as 


in the Bessemer and & 
silicious flux. It m 
examine some of the¢ 


tin-Siemens , in presence of a 
not, Larpacar out of place to briefly 
is made and experiments attempted on 
various occasions to.effect the removal of phosphorus from iron 
with a view to the/manufacture of steel, ‘The members of the 
Iron and Steel Institute re ne Le oo emory the 
intoreetiagl gomm unigapion ion je at their last Mr. I. 
Lowthian Bell on = of phosphorus 
Mr. Bell’s process consists in mixing in a bath at the low 
temperature the cast iron which has to “be ri phosphorus 
with half its own weight of ferrous scoria, or forge dross, or iron 
ore. The pig iron used in the experiments referred to was a grey 
quality, No. 3, having in round numbers the following com- 
position :—Silicon, twenty thousandths; phosphorus, fifteen 
thousandths ; carbon, thirty-five thoutendibe: The scorie or 
dross used contained, together with protoxide and sesquioxide of 
iron, from17 to 22 per cent. of silica, from 4 to 10 per cent. of 
alumina and other bases, and from 1,to 3 per cent, ;of, hosphoric 
acid. After from ten to twenty minutes of heating, the mixture 
in.a, molten. state at a low temperature, the pig iron contained 
only—1‘2 thousandths of silicon, loss 96 per cents 23 thonsandths 
< phosphorus, loss 83 per cent. ; 3°1 thousandths of Carbon, loss 
yer cent. de en ; 

e above experiments have demonstrated that ferrois scbrie 
can be brought to contain’ as mucti as‘6 percent: of phosphoric 
acid, this a mee being: considered asthe extreni¢d limit of 
saturation. » Bell bas given ino fi \as'to-the cost.of such 
a mode of operation, which, was still in ‘the first period:of, experi- 
mentation ; but in spite of the great prnpastion of oxides of iron 
employed, metallurgists have. viewed. with the \greatest, interest, 
this process fof She pricing. of Rig. iron in ae liquid. state; 
and we ma: justified in evi at progress has been, e 
since Mr. Bell's communication of March last. hes een tae 
proportion of oxides might be less if the oxidation of phosphorus 
were assisted by a kind of pee refining—mazeayein an 
mechanical furnace’ like ‘that ‘of Godfréy’ and 






easily ‘th 

Howson. But in order: to beable: té prolong the of 
dephosphoration, i¢., the/elimination: of the) phosphorus,'without 
the iron dry sing what is termed ithe zed, porous,,.and, paseent 
state, it wo necessary. to. use | pig. iron, con ing sufficie: <4 
carbon to, maintain the metal in the molten condition ‘atter, @ 


removal of, the phosphorus, and if the proportion.of the. carbon, 
should be lowered too, much proportionally to the an atio saree 
operation lengthened by the impurity of ‘the’ Me Att one ought 
to be able to restore ca to such pig iron, ‘ané 

same path as Dr: Parry, who “S “and carried “int ‘practice 
the progressive: mode of purification, operating in’ turns by’ the 
oxidation of the earbon, and: its réestoratione::\\ Dro Party; show 
ever, proceeded: by : puddling,: which y conforms: cast irom intoi-a 
metaliin the solid state, while the shingling; pres. rids sit-of still 
more or less Havisl seoria.,.. Afterwards the metal .was melted,in 
a cylindrical furnace, supplied with two/ar m f tuyeres,, 
and supplied again with carbon by means of su lent y, pure coke, 
with an excess of ¢arbon, to enable it ta ondatag econd refining 
ina he ‘cast ad Len nde 4 


I 


ich ip first Siiised i abe renee and 
which is' oxidised’ in’t 2 process, at was | 
lately ‘to add’ halt- hematite BP into containing a 

deal of silica, to render the operation possible, ::Mvv Bell i 

on the necessity of keeping atthe lowest the molten 
i i oaphorusiis about-td be eliminated) fot iro 





d of fluidity of, the, metal,, The 
pg ps Hephasphoratio is concerned, 0 r 
converter as well as on the hearth ‘of 4 fu: 
that” phepNobwe i'w Ve 
; ind” reniain# ‘alloy 
bas eavomt iwsbstiv 


temperature, clearly demonstrate 
ae ere bath,’ mbines with’ the‘ 
‘Phere is an experiment which many metal! have’ 
made, that ‘further petra mr rae 


( jastobeen : 
namely, that if, we take ‘ai few: blooma fresh éfém thé puiddling 
= f ‘ it 


fate gti oar ‘ y snoidnrtes i oil i oe 
Fo toentneniaen showed Srey Gag td Et Dames of 


proportion element tiséd as ‘as 
a, the ate eukiten maphtenl af tins 
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locality; ,, The.fron, obtained in’ the 
to 2 thotsandths 





85 and even 40 thousand ondary . Son 
' @) veg $ 
at high temperature with carbonate of e apd Le Sl pai 
Siates ot atten. ike i . WF sulgitter; and im 4+ to 
8 thousandths of phosphorus. 
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liquid iron is left with the sak en produced the inverse 
reaction takes place, and the phosphorus combines again with the 
iron ; while in the puddling process the dephosphoration is almost 
ame ny yee po om anes ree vided, of course, the 
scoria is rendered entirely fluid through presence of oxide of 


manganese. 
Many have been proposed and tried to effect more 
complseely the removal of phosphorus from cast iron durin 
the operation which brings it back to the solid state. It w 
take too much space to examine them all in this short paper, 
but I may be allowed to mention a few of them. Seve 
inventors have tried either steam, which on dissociation 
 fecmagy hydrogen, or some other h m compounds, in the 
ope that phosphide of hydrogen would be generated, and then, 
owing to its volatility, be carried off by the gaseous current of the 
apparatus. But practical pape tame have shown nothing of the 
kind, and it is very doubtful whether the hoped-for reaction 
could take place, on account of the instability of hydrophosphides, 
seeing that phosphorus has a far greater affinity for oxygen. In 
other experiments, a series of pulverised substances have been 
meee sage ae a si ged were eatheneie ant ~~ alkaline 
its, t, dioxide of manganese, hypochlori uor spar, 
borax, nitrate of soda, and many others. pangs en experi- 
ments, those that were made according to Heaton’s process 
deserve to be specially mentioned. .This process is based on the 
use of nitrate of soda, which has an action that is oxidising and 
basic at the same time. The salt passes in minute jets through 
the cast iron, and a few minutes afterwards a metal is obtained 
which coagulates in the movable crucible of the apparatus. 
The results obtained form a very complete memoir, written in 
1869 by Herr Griiner, and pang that the experiments justify 
my stating the following facts :—Silicon and manganese under- 
went oxidation before phosphorus, and carbon resisted more than 
any other foreign substances, this latter metalloid being disen- 
gaged in the state of carbon dioxide. In spite of the insufficiency 
of the portion of nitrate used, two-thirds of the payne 
were eliminated, partly in the shape of phosphate of soda, and 
partly—this being the freste paeten- i, the form of vapours, 
nore or less oxidised, of phosphorus and phosphoric acids. The 
powerful disengagement of oxygen produced, therefore, an inter- 
molecular blast, which elimi in the gaseous state the major 
part of the ap that had disa, . This is an indica- 
tion not to be lust sight of. we A ew weeks ago M. Escalle 
laid before the congress of the ety of Mine industry the 
results of trials which he had just made with the mechanical 
puddler of Godfrey and Howson, heated by gas at a certain 
ressure. Those results confirm the indication formerly — 
vy Heaton’s process, namely, that the greater part of the 
eliminated phosphorus escaped with the gaseous currents probably 
in the form of dust of phosphates of iron, carried off by 
mechanical means, as M. Pouce! justly concluded. 

The above trials have not yet led to a normal working of the 
puddler, so that it is not yet possible to consider with any cer- 
tainty the exact value of the figures given as to the proportion 
of phosphorus eliminated—figures which stand far below those 
that result from other mechanical puddlers. It is now pretty 
ny admitted that mechanical puddling, wherein the flame 
passes through the mass of metal, leads to a higher degree of 

* purification of the same metal both as regards Bhoxphorus and 
the other hurtful foreign matters. Before ending this pay 
it becomes my duty to particularly point out the conditions under 
which steel may be manufactured ™ means of Pon *s forno- 
convertisseur in each of the two following hypotheses :—lst 
Either by the use in that apparatus of metal obtained from 
pure ores, like those of the two processes in use ; or, 2nd, by the 
use of metal obtained from impure ores, like those of the Moselle 
and Cleveland. In the former hypothesis, and in comparison 
with the Bessemer process, the new apparatus appears to offer the 
following ee :—{1) The possibility of using cast iron 
containing but little silica and carbon. (2) The possibility of 
dissolving into the cast iron bath, previous to the use of blast, a 
quantity of waste or old metal, far superior to that available by the 
transformation of ingots into bars. (3) Greaterfacility for obtain- 
ing the quality of steel sought. (4) nomy in the installation 
of plant when average importance only is expected in the matter 
of production, In comparison with the Martin-Siemens . 
Ponsard’s fornoconvertisseur obviously the following 
advantages :—(1) The possibility of rating upon cast iron 
alone, or on # mixture containing but little iron. (2) Economy 
of fuel on account of the greater myn | of the operation and 
the use of intermolecular heating ; , (3) Economy in the 
outlay for plant, since each apparatus, of equal dimensions, 
will produce at least twice as much in the same time. In 
the case of the second hypothesis, namely, when operating 
on matters obtained from impure ores, the use of the forno- 
convertisseur is subordinate to the success of the processes of 
dephosphoration, some of which have been mentioned in this 
paper. First of all, it is to be noticed that in case the liquid 
process advocated by Mr. Bell for the elimination of phosphorus 


Pa successful, the cast iron obtained could no lo! be | o 


successfully worked because it would have lost its silicon, whereas 
it could be successfully treated in the fornoconvertisseur, under 
more favourable conditions than in the Martin-Siemens process. 
In the instances where practice would sanction Barry’s process, 
which is based upon progressive purification, the purified pig iron 
could not, any more than in the Pp ing case, be treated in 

mer’s process, The means which have been proposed for 
the use of powdered or gaseous reagents are easily applied to the 
fornoconvertisseur, since the system of injection is successfully 
adapted to it. It might be necessary, during a portion of the 
operation, to lower for a while the temperature of the bath, but 
this could be easily done by mixing a certain quantity of steam 
with the air injected through the mass of molten metal. More- 
over, the new Fo gg is well calculated to accomplish, without 
any external help, the partial removal of the p osphorus by 
mechanical action, as stated in the experiments according to 
Heaton’s p and Howson’s puddling process. Indeed, one 
can not only send a cold blast through the molten metal, but we 
can also send, under a greater or less pressure, a current of hot 
air through the burners of the gas furnace. This current will 
surround the drops of metal raised by the blast issuing from, the 
bottom ; and thus in addition to the oxidation of the phosphorus 
and the mechanical removal of its oxides, the complete refining 
of the metal will be effected better than by the Bessemer process. 
The new oem appears, therefore, calculated to hold a dis- 
tinguished p in the iron manufacture as soon as it has received 
the sanction of practical application. 











Tue Paris Exntsrrion,—It is announced that the Paris Ex- 
hibition will close on the 20th of November. 





LETTERS TO THE EDITOR. 
We do not hold ourselves the ions of our 
(We ord mal opinions 


COYNE’S SELECTING MACHINES. 

S1r,—In your issue of the 13th inst., under the heading of ‘‘ The 
Tron and Coal Trades of and Di ” we observe 
that you allude to Coyne’s patent automatic nail selector, and in 
peching of it state as follows :—‘‘ There is some fear that for the 
better of nails the apparatus will not, to say the least, be 
found advan’ ” As we believe we are the only firm in 
England which has ee Coyne’s nail selector, we think it 
only just to ourselves to the patentees that you should be 
informed as to the real facts of the case. 
this selector advertised in the Ameri- 


that a ee Sr bee Sse: Bee and pes ee eek 


to select tacks. When they had worked to our satis- 
faction for some months, we ordered twenty-five more of them to 
give them a further trial on a more extended scale. These 
twenty-five have arrived, and will be shortly fixed on our tack 
mac! We say, without fear of contradiction, that tacks 
selected by these selectors are absolutely free from waste, which 
no tacks possibly can be when selected by hand. With reference 
to nails, these selectors, we can state from experience, will select 
with the greatest accuracy those nails termed in the English 
market ‘* American nails,” which we make in considerable quan- 
tities. They will also select ordi rose and clout nails, and 
the only nails in ordinary use which they will not select with 
satisfaction are the ordinary English clasp nails. We think, 
pera you will agree with us that there is no ground for 
stating that they will not select the better class o as 
American nails fetch a higher price than any other cut nails 
made in ms, tg and they will select these and the other kinds 
of nails we have above stated far better than any nails can be 
selected by hand. 

When our selectors are fixed your correspondent is quite 
welcome to verify our statements by personally ins: the 
machines ; and we may add, for your information, that we have 
no iary interest whatever in Mr. Coyne’s patent, and simply 
address this letter to you with a wish to from misrepre- 
sentation what we believe to be a valuable invention. 

Morewoop AnD Co, 

Lion Galvanising Works, Birmingham Heath, 

Birmingham, September 17th. 





TENDERS. 

Sir,—We are very glad to see that some notice is being taken, 
through your columns, of the practice of issuing tenders to cont- 
peeing rms. We quite with your correspondent, ‘‘ Spero 

eliora,” in his views of the injustice to contractors in obliging 
them to make their own tracings, &c., and then: to pay for the 
—- of being allowed to tender. 

We have recently had a case in which a sum of money was 
demanded for the quantities and form of tender, and the parties 
tendering were obliged to send their own assistants to trace the 
drawings, copy the specifications, and general conditions—both of 
which documents were unusually lengthy ones—and what was 
worse than all, they had to take out a lot more quantities which 
they supposed they had already paid for. 

“ Z do not oe = practice - to be in all a — 
e engineer, but we think boards of guardians, municipal cor- 
porations, and public companies who employ the —— should 
see to it that a fairer system of inviting competition should be prac- 
tised, both in their own interest and in that of manufacturers, 
who cannot afford to work for nothing. ConTRACTORS. 
Wiltshire, September 18th. 





Srr,—Having seen ‘‘ Diogenes’s” letter in THz ENGINEER of the 
6th inst., headed, ‘‘ Discrepancies in Tenders,” giving a list of 
those sent in for the Bridgwater ge tev engines and asking, 
“Can anyone explain the large discrepancy?” Having built 
probably more engines, both 1 and small, es any other firm 
under the plans and specifications of Messrs. Hawksley, an 
having very recently finished a contract almost PT similar, 
under the same eminent engineers, I venture to say, 1 can give 
the ex: ation, which is simply that Messrs. James Watt and 
Co., whose tender, at such a very low price, has been accepted, 
have not worked under the plans, specification, and inspection of 
the eminent engineers fer mentioned. By the time they have 
completed the numerous articles of burnished steel that are com- 
prised in the Bridgwater specification, along with the other 
expensive work, they will have a better idea of the cost of the 
style Messrs. Hawksley require, and,I venture to predict they 
“2 at least £2000 for their experience. 

ould it be asking too much if, on the completion of the con- 
tract, Messrs. James Watt and Co. would give your readers the 
benefit of their experience, and say at the same time how far my 
prediction as to their loss is correct? 


ptember 12th. One Wuo Knows. 





ALDBOROUGH PIER, 
Sir,—In your last issue of September 13th, I see that there is 
a description given, with engravings, of the drawings for the pier 
now in course of construction at Aldborough, Suffolk, which is 
stated to be the design of Mr. Thomas Cargill, engineer, West- 
minster, at which I am much astonished. I to state that I 
designed the pier, and made the principal of the drawings 
for it myself. I invited Mr. Thomas Cargill to be joint engineer 
for the pier with me, as we were then sharing offices a to 
— he agreed ; but that he was the designer of the pier I entirely 
eny. 
ree | is also made to wth ange pier, of aie 7 
account and engravings were i in your impression of the 
25th Jan with the ¢ mrveowmery that Mr. Thomas Cargi 
was the engineer for it. For this pier also we to be joint 
engi =p for the work I made the principal part of the 
ni 


E —— with 7s. hands. 
will now only state { the drawings, engravings of which 
= ~ in last week’s number, which were deposited at the 

ard of Trade for the provisional order, were signed by me 
thus—Bryant and Cargill. I also signed similarly on the drawings 
deposi at the Board of Trade for the provisional order for 
Withernsea Pier. 

Mr. Thomas Cargill signed thecontract drawingsfor the Withern- 
sea Pier in my absence, and yard his own name only. I signed 
the contract drawings for the dborough Pier, thus—Bryant and 
Cargill—in Mr. Mma agg ene Facts speak for themselves. 

I took no notice of Mr. Cargill publishing the Withernsea 
Pier designs, as whatever credit is due to them he is wage od 
welcome to; but when he publishes the designs for the Ald- 
borough Pier as his own, in which there are a few improvements 
in pier construction, which are from my own ideas and design, I 
consider that in justice to myself I must take notice of it. 


. W. Bryant. 
27, Bishopsgate-street Within, September 18th. 


BRICK KILNS. 

Sir,—In = notice of “‘ Dueberg’s Brick Kilns,” in the last 
number of ‘THE ENGINEER, you om. of M. Colas’s kiln having 
been practically worked in France as far back as 1854, and lately 
introduced into this country by Messrs. Foster, of Normanton— 
from which your readers would infer that it has not been 
previously worked in England. The Colas kiln was erected by 
the Palace Brick and Tile Company, on clay land, at 
Forest-hill, in the year 1856; and by a strange coincidence, in the 
same number of your is an advertisement of a clearance 
sale at Lordship-lane, wich, of the plant of those brick-works, 





through the lease ha expired. I believe the building in 
which the bricks “irked coer the kiln and the tall 


trucks through a close-fitted tunnel. I therefore think Dueberg’s 
arrangement, as i 
practicable of this class o 

Barnsley, September 17th. HumMpuHREY CHAMBERLAIN. 


CLEMINSON’S RADIATING AXLES. 


Srr,—I would crave space to say a word on this matter. 
Having constructed some years ago some Clark’s radiating axle 
boxes and fittings, having also built, and being now engaged in 
building carriages and wagons on Mr. Cleminson’s system, I am 
able to state that the two plans are not identical—indeed, there is 
as t a dissi ity as that occurring between a bogie truck, 
with the half of its essential parts or works omitted, and_one of 
the orthodox pattern. R. H. J. 
Sheffield, September 12th. 





Sir,—Protracted absence from town has prevented earlier 
notice of the letters of your several correspondents. 

My thanks are due to ‘J. H.” for his allusion to the wagons 
fitted some years ago with Clark’s radial axle-boxes, inasmuch as 
it affords me an opportunity to supply the info ion for which 
he asks in reference to them. My simplest plan will be to quote 
what the engineer of the line for which the ms in question 
were built writes. He says:—‘‘We have tried Clark’s radial 
axle-boxes with indifferent results, owing chiefly to the complica- 
tion and number of parts, and we are converting the wagons to 
your plan, whose simplicity struck us forcibly when we first met 
with it.” Manifestly if the principle of Mr. Clark’s axle-boxes 
was identical with my system the engineer would have neither 
desire nor occasion to convert or alter these vehicles. To 
“J. H.’s” inquiry, ‘‘ Does the flexible wheel base equalise the 
len; of the outside and inside rails of the curve? if not, what 
is the use of it?” I answer, no, it does not ; neither does the bogie 
truck in whatever form devised, and most certainly a set of rigid 
axles do not. Notwi ding this apparent shortcoming, how- 
ever, its ‘‘use,” as distinguished from that of the existing 
anomalies of practice, ‘J. H.” may ascertain for himself with a 
sixpenny four-wheeled for if he will take this latter as he 
finds it in the toy-shop he will experience no difficulty in making 
it describe curves of any radii, simply because the fore axle has 
the faculty to swivel ergo iate ; and he will secure this fore 
axle in any position oblique to the hinder one the cart will pursue 
a circular course whose radius will bear a direct —, to the 
degree of convergence of the axles. This it will do naturally, and 
without any exertion on the part of ‘‘J. H.,” beyond that requisite 
to set the cart in motion. But let him once fix the front axle 
rigidly and parallel with the hinder one, and he will discover that 
the toy will not deviate from a = course except at an ex- 
penditure of force unnecessary in the first and second cases, 
notwithstanding that the wheels may be loose upon the axles, 
which last condition I fear ‘‘J. H.” would hardly have the 
courage to propose seriously for trial on say the ‘“‘ Flying Dutch- 
man. 


Now as to “‘Vienna.” This gentleman’s change of front is 
sublime. I must really look to the laurels I have won from him, 
for he bids fair to establish a better title to them than that with 
which he invests me. In his former epistle he uncompromisingly 
laid down the dictum, and demonstrated to his own satisfaction 
by diagram, that ‘‘no radial action can take place until the 
central pair of wheels reach the curve.” Now, however, he 

resents us with a diagram diametrically opposite in character to 
his first one, and with the most charming naiveté declares that 
“*the leading axle is coincident with the radius A,” and “ that 
the leading wheels are on the curve,” in other word: se have 
followed the curve, and not gone off fishing as I had inno- 
cently supposed. ‘Thus at one fell swoop ‘‘ Vienna” merciless], 
cudgels his first theory out of existence and substitutes wi 
the utmost sang froid a sorry imitation of my ve A 
comparison of his diagrams and analyses will ve: my asser- 
tion. Notwithstanding his now more enlightened knowled, 
of this subject he persists and settles it, indeed, that the 
Cleminson carriage ‘takes a curve like an ordinary vehicle,” 
and after labouring to show what is self evident, viz., that his 
vehicle does not enter a curve before leaving the straight, 
that I will tell him if he has not described the operation of my 
system properly. I cannot resist this invitation, and, therefore, 
tell him distinctly that he has not described the operation pro- 
perly or truly; and, further, that he yet fails to grasp the 
mechanical action of the Cleminson system. I will even go a 
step beyond this, and tell him that he is equally at sea in his 
theory of the operation of the Adams or American swing bogie, 
though he will probabl, per fer mg this verdict notwithstanding 
my experience on the North London Railway, and on lines where 
these contrivances are largely used. Were *‘ Vienna” not so 
didactic, I would not despair of making a convert of him, but 
it is clearly labour lost to reason with one who propounds the 
anomaly that his arguments are sound, and yet “‘if they are 
not sound, it is because he hasincorrectly represented them.” In 
this frame of mind he invites me to discard his opinions and kill 
his facts! facts, mind you, that are founded upon an erroneous 
hypothesis, and he — my challenge with an astuteness tran- 
scending that of dy Andy by c allenging me in turn to 
enlighten him upon the difference between ‘Themarsch’s method 
and my system. I fear I should experience considerable diffi- 
culty in convincing myself that ‘‘ Vienna” would be disposed to 
part with the ts of years of thought and labour upon such 
transparent terms as those upon which he bases his challenge. 

Fg ~ nang beng a degree more accurate in his diagram 
than “ Vienna,” has but discovered a mare’s nest. Were the 
conditions such as ‘“‘Impromptu’s” lively imagination depicts, 
matters would be very awkward for the trailing axle ; but Ido 
not feel called upon, at present at le to show that whatever 

revious systems were guilty of, mine is incapable of such erratic 

haviour. Even were peng as “‘Impromptu” describes, safety 
would rank lower by many degrees with a set of rigid axles; for, 
whilst neither the middle nor trailing axle is true to the s ht 
road, the leading one is doing its utmost to leave the curve. But 
I may fairly ask why all this Leppegee. bed a gnat whilst a camel is 
being ? I am not going to relieve ‘ Vienna” of Euclid, 
and of his bit of chalk and that barn door, but I think if we 
enlarge the field of iuquiry it will be instructive. 

Now I contend that my system is in harmony with the straight 
road up to the point or moment of yoy J @ curve, at which 
period it cominences to adapt itself to the curve, and when 
completely on the curve itis in perfect harmony therewith. This 
last ‘‘ Vienna’s” diagrams go to prove, and he does not deny it. 
On the other hand, a set of rigid axles is never in harmony with 
any other characteristic of road but that which is straight. 
Hence, whilst in the last case we have a state of things absolutely 
at variance, ind antagonistic to the road, which exhibits its 
effects in the undue wear of tires and rails, which in turn 
augments the cost of hauling the vehicle, and produces discom- 
fort to the passengers, in the former case there is an utter absence 
of these results. ‘This, Sir, is speaking from an extensive ° 
tice with the rigid axle system on the one hand, and a know edge 
and prolonged practical ee of the working of my flexible 
wheel-base which neither “‘J. H.,” ‘‘ Vienna,” nor “‘Impromptu,” 


has had an opportunity of acquiring. Jas, CLEMINSON. 


Victoria-street, Westminster, September 25th. 
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2175. Co of C Exo uire 
INDENSERS 'ARDING : gy mt Roberts, Cleckheaton, 


and Stead Hirst, x 
$177. TRANsMITTING Motive Pow: ees ig Bolton. 
les Beard, Bury St. Edmunds.— 


8181. SELF-REGISTERING TARGETS, 
12th August, 1878. 





$277. Mixers’ and other Sha gee enry Fisher, Thomas Twigger, and 
Edward Ross, Clifton Coll ma ottingham.— —20¢h Anget, 1878. 

3349. WHEELS, ay mes Hadfield, Sheffield. —24th ah August, 1878. 

8373. Removinc Warer or Morsture from th inpows of Connina 
Towers, &c., John Isaac a oy ey Chureh Wharf, k. 

8381. Errectine COMBUSTION URNACES, John Imray, Southampton- 
buildings, London. —A communication from Joseph Kasgalovsky, 

Vienna, Austria. 

8383. Fire-Bricks, &c,, Henry Edwards, Braich y Cymmer, Bettws. 

3385. CLEANING SHIPs’ ’ Borroms, &c., Charles Gregory Wade, Whaberley 
Hall, Warwick. 

8387. Looms, Thomas a Darwen. 





he » a Henry Harris Lake, th ton-buildings, London.— 
munication from Pierre Chenon, Paris 
s001; OPeetiiies for Raitroap Ralzs, Charles Aubrd “a ang or 
Lincoln’s-inn, London.—A communication from Thomas Wix Travis, 
Philadelphia,’ U.S.—27th August, 1878, 
8393. Sewina Macutnes, William Fairweather, Mane! 


hester. 
3395. Sarety Yatves, Alomender Guenr erick Franklin, Brighton. 
bg I Puriryine Coat Gas, &c., Hartley Kenyon, Bank Quay, War- 


gton. 
3399. MouLps and Cores, John Roberts, Samuel Roberts, and Benjamin 
Fenton, West Bromwich. 
8401. Strrinc Apparatus, Joseph Thomas Parlour, Southampton-build- 
, London. — 28th August, 1878. 
8403. aaa, Ernest Laremont Fleming, Oak-hill Park, Old Swan, near 


3405." ten or Rartway Carriaces, John Askew, Drummond-street, 
Hampstead mdon, 

3407. AGGLOMERATING Coat, &c., Henri Billan, fi France. 

3409. Fasteners for BroocuEs, Xc., William 3 pt 

‘8, London. 

$411. Startina Tramway and other Venrcies, Henry Perey Holt, Royal 
Insurance-buildings, Park-row, Leeds. 

8413. MECHANICAL ‘OUNTAINS, John Guy Wilson, Market-street, Man- 
chester.—A communication from Woldemar Finsch, Bromberg, Prussia. 

8415. Matcues, John Henry White, South build London. 

3419, Styies, Carl Kesseler, Mohrenstrasse, “ Berlin, Germany.—A com- 
munication from William Sachs, Berlin, Germany. 

8423. SHeaTHING or COVERING SEA-GOING VESSELS, John Wallace Douglas 
M‘Donald, Bembridge. 

3425. ScREW ProreLLers, Farnham Maxwell Lyte, Scientific Club, 
Savile-row, London.—29th August, 1878. 

3427. Fire-escapes, Edward Thornton Fowler, penminaee, London, 

8431, PRIntina Macuines, Alfred Partridge, Birkenhead. 

3433. Winpow CLEANERS, Gustave Dittmar, Berlin, Prussia,—A commu- 
nication from Ludowika Muller, Dresden, Saxony. 

8435. TooL-HoLDERs and TooLs, ‘Andrew Dunlop P; lasgow. 

3487. FULLING MACHINEs, William Craven, Sowerby Bridge, York. 

3439, Furiaces ‘of STEAM BoiLers, Robert Newton, Lower Providenco 
Mill, near Keighley. 

8441. erasriaswehoousa or Macic LANTERNS, Henry Edward Newton, 
—— London.—A communication from Arthur Leon Laverne, 








3443. CLEANING Tin PxaTes, Tom Miles Richards, Tonna, Aberdylais. 

i ao Apparatus, Oscar Siebert, Lisle- -street, Leicester-square, 

ondon, 

8447. Sarery Apraratus for BREECH-LOADING SMALL-ARMS, Thomas 
Woodward, Birmingham, and David Bentley, Aston, near Birmingham. 
— 30th August, 1878. 

8449. BrtuiaRp Rest, Thomas Watson, Inchalloch, Row, Dumbarton. 

-— Bo gan Feit Carrers, &¢., Robert John Chadwick Mitchell, 

‘aterfoo' 

3453. Cocoa-nut Fipres, &c., James Piggies W ing, London. 

3455. Lappers for GaRpEN, &c., Work, William ward Gedge, Welling- 
ton-street, Strand, London. - A communication from Félix Marie de 
Rochemacé, Chateau de la Roche, France 

3457. Compina Woot, &c., Isaac Holden, Bradford. 

8459. Fire ALARM, &c., APPARATUS, John Jackson, Birmingham. 

3461, SURGICAL Vice, William bh a Brereton, Oughternard. 

7<— ie for Wravinec, William Tarbotton, lord.—81st August, 


2468. ‘Seieiennined Apparatus, William Morgan-Brown, Southampton- 
buildings, London.—A communication from John Augustus Knapp, 
oe William Kamping, and.Robert Young Spring, Cincinnati, 


8467. Looms for Weavina, James Tinker, Holmfirth. 

8469. Socks for Boots and Suors, Thomas James Smith, Fleet-street, 
London.—A communication from Francois Jean Louis Pinet, Paris. 

8471. Curtne Hovs, Alfred Vincent Newton, Chance: wsee! gg London.—A 
communication from Charles Berzilla Terry, Waterville, New York. 

3475, Forminc Hee StirFeners, &c., for Boots and SHors, Henry Alfred 
Oldershaw, Leicester. 

3477. CARDING Enotnes, Thomas Lucas, Newton Heath 

3479. Sream Borters, &c., David Joseph Kennelly, Temple, London. —2nd 
September, 1878. 

3481. Air Pump VALves for Steam Vatves, George Hepburn, Liv 1. 

3483. CRANK-ARMS and Picker Srinpies for Looms, Joseph Holding, 
Manchester. 

8485. CENTRIFUGAL Dryinc Macuines, Camille Alphonse Faure, South- 
road, Faversham. 

3487. STEAM Enatynes, William Boyes, Manchester.—A communicatlon 
from Charles Nottbeck, Tammerfors, Finland. 

aon Bares Faskics, &e., John Wraith and George Alfred Downs, 

or 

8495. Stam Enatnes, Druitt Halpin, Old Charlton. 

8497, GENERATING Steam for Suips, &c., John Isaac Thornycroft, Chis- 
wick. —3rd September, 1878. 
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3603, FLExisLe Exectric Conpucrors, Jobn Stanford, South- 
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3274. Motive Power, Quentin Leon Brin, Euston-road, ‘London.-—18th 


September, 1875. 

3276. Pumps, &e., James Allan Brae, London.—18th September, 1875. 

3280. Sewinc Boots and Sunogs, John Henry Johnson, Lincoln’s-inn- 
fields, London. —18th September, 1875. 

3282. Inon and Street, Thomas Russell Crampton, Victoria-street, West- 
Pg me —18th September, 1875. 

. Steam Hammers, Gilbert Glossop, Eo ped September, 1875. 

3340. Gatvanic Battery, John C Fuller and George Fuller, Fen- 
church-street, London. —24th September, 1875. 

3396. Utriisine the Pressure of WATER, *ke., as Motive Powsgr, heme 
poet Highots “ye a yg egy P Wansford, John 

Jreasy, -stree urre; 1 and William T Clayhall 

road, Bow, London. —20th September, 187 Bie 

3294. GENERATING, &c., OZONE, William Robert Lake, Southampton- 
buildings, ion. — 20th September, 1875. 

3384. FasTENtNGs yo the Permanent Way of Raitways, &c., John 
Newman, — 28th rarer tet te 1875. 

828, PADDLE-WHEELS, John Simpson, Stockport.—20th September, 1875. 

3316. Rotary Eno1nes, &c,, Walter Bartrum, Glen Mona, Streat- 
ham.—22nd tember, 1875. 

es hy nore pea William Reid, Govan Croft Dye Works, Lanark. — 


500%, japan tas “ger Yo ee cetacter Te Bell, Manchester, 
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bs Whiting, ae. Queen Victoria-street, London. — 24t 
3380. Beware mer Thomas M‘Grah, Church-street, Sheffield.—28th 
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2497. Dry ila Glasto, Dra John Williamson, Warren-street, eat: and 
William Roch 





Cieanstne and Puriryine Gas, 
terrace, Highgate.—3rd October, 1871. 
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61g a Gottlob Schaeffer, Goeppingen, Wurtemburg.— 
927. Buserato Apparatus, Peter Jensen, Renta London.—A 


communication from Alexis Jean Baptiste Cance. 
1929, Borrte Storrers, William Robert Lake, 8 
London.—A comm‘ from Charles Otto Hammer. 
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1931. PAPER-MAKING MacuinERy, James Hunter Annandale, Lasswade.— 
14th May, 1878. 
1943. (CATE  CLoTH or MatrING, &., William Browne, jun., 


1944. Rock-BorrnG, &c., George Forsyth, Lancaster, and Edmund Barnes, 
Ulverston. 


1945. Comps of Compinc MACHINES, Baward Griffith Brewer, Chan 
lane, ‘London.—A Communication from Ernest Arthur Brulé.— 16th | 82 


Me 
Ro ern hg od 6 AREALe, James Taylor, Hawick, and Samuel 


pe ey ‘Albert. Reinhold Hildebrandt, Manchester,—A 
rere Friedrich Pelzer, os May, 1878. 
Bg od Meratiic Piates for Prixtinc Purposes, Alfred 
wid, 
1980, Siecace Pistons, Thomas Joseph Perry, Bilsto: 
1983. Heatps or Heppies in Looms for WEAVING, ‘Charles Guillaume 


Roger, 

1988. ReauLaTING the Spsep of Exectric WuEELs, &c., Poul la Cour, 
Copenhaygen.—17th May, 1878. 

1999. Stir CoupLina or "beracntwo Hook, Pearson Charles Langshaw, 
Storrington.—18th May, 1878. 

ne. Propucina Scaec, &c., Errects, Joseph Norman Aronson, Great 

wan-alley, 
2016. SPRING appre for Winpow Buinps, Gordon Donaldson Peters, 
junhill-row, London. 

2017. REFINING and SEPARATING Impure Leap, William Robert Lake, 

Southampton-buildings. London.—A communication from Nathaniel 
rd Keith.—20¢h May, 1878. 

2021. FoLpine TaBLes, Swann and Antony M: , Gravesend. 

2028. Purirication of Coat Gas, Peter Duckwo Bennett, Bir- 

mingham. 

ons. fren Encines and Pumps, Frederick Philip Preston, John Theo- 
dore Prestige, and Edwin James Preston, Deptford, and Jonas Dalby, 
pswich. 

2031. Prinrers’ Quorns, William Robert Lake, 
ie, oh. communication from Henry Adolph Hempel and Joseph 

nthony 

2084. Guateree und Empossina LEATHER, &c., Alexander Melville pe 
Chancery-lane, London.—A communication from Alphonse Henri 

Leopold Oudry. —_— May, 1878. 
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2040. Bricks, &c,, John Imray, South buildi London. 
gommunieation Ea William James rm and Paul Wanuilieviteh 
atrikeieff 


2045. Srrercuinc and Drvino Fasrics, Henry Bernoulli Barlow, Man- 
chester.—A communication from Oscar Scheurer.—22ud May, 1878, 

2074. Tuimpies, Alexander Melville Clark, Chancery-lane, ondon.—A 
communication from Edouard Baillet.—23rd May, 1878. 

2082. ORNAMENTING Licut TexTuREs or Fasrics, Pierre Jules Tuquet, 
Paris,—24th May, 1878. 

BoILER-FEEDING APPARATUS, Charles Max Sombart, Magdeburg, 

ep i communication from William Vollhering.—26th May, 


aul. ‘Hasous for Pors and Pans, Charles Frederick Clark and Jonah 
Sanders, Wolverhampton.—27th May, 1878. 
2159. Dimixisuine Friction in Turust Beartnes, John Lea and Thomas 


Lea, in. 

a175. Carpina Enatnes, Squire Roberts, Cleckheaton, and Stead Hirst, 
Golear, near Huddersfield.—30th May, 1878. 

2176. Steam Bor.ers and Furnaces, John Horrocks, Ainsworth. 

2177. TREATING Quinons, Eduard U Ullrich, Cannon-street Hotel, London. 

2185. eg weg a &c., from INTERIOR of Boots and SuoEs, Charles 
tiJuiian Light, estminster. 

2190. FURNACES, an Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Franz Joseph Bohm. —Blst May, 1878. 

2200. Printers’ Cuases, Furniture, &c., Alexander Melville Clark, 

Chancery-lane, London.—A communication from Manuel Léopold Jonas 

Lavater and Alcan Lévy.—lst June, 1878. 

2258. Bicycies, William Morton, Portobello.—6th June ry 

2271. Connecting Winpow Buixps to ROoLieERs, William Nightingale, 
Birminghem. —7th June, gig 

2440. bya com seven Wi Thomas Sugg, Westminster.—A communica- 
tion from Richard Andrews and rm Reed.— 19th June; 1878. 

2467. ELECTRO-MAGNETIC CLocks, Charles Shepherd, St. John’s Wood, 
London.—20th June, 1878. 

2477, ELectric LIGHTING, Richard Werdermann, Princes-street, Surrey.— 
2Qlst June, 1878. 

2650. Barret or Case, William Robert Lake, 
London.—A communication from Eugen nites Ind July, 1878. 

2735. Macuine Guns, William Robert Lake, Southampton-buil 
London.—A communication from William Gardner.—8th July, 1878, 

2791. Tires and FeLLoes of WHEELS, William Henry Bates, George Bid- 
lake, and Hugh Falkner, Leicester. —12th July, 1878. 

3111. STOPPERS = Borrtes, George Be Barnsley.—7th August, 1878. 

8812, Sroprers and Bort.es, Souk Rivers, Finsbury-square, London.— 
22nd August, 1878, 

$834. CompounpD CARBONACEOUS MATERIALS and Gases, Thomas Atkins, 


Clapham. 
“eo Cars, Joseph Smith, Siddal, near Halifax,—24th August, 
18 


3404. Jute, George Malcolm and David Rattray Malcolm, Dundee. 

3412. SMALLWARE Looms, William Ruttenau, Manchester.—A communi- 
cation from id Herman Wolff.—20th August, 1878. 

3428. Sump TeLeGrapus, John Sacheverell Gisborne, Craig’ 's-court, Charing 

cross, London,—#0th August, 1878. 

8451. SI. Pristine Fe_t Carpets, &c., Robert John Chadwick Mitchell, 
Waterford.—81st August, 1878. 

3520. Baskets, Isaac Inman Cole, Hillsdale, New Jersey, U.8.—5th 
September, 1878. 

3570. Toys, William Robert Lake, ane -buildings, London.—A 
communication from William Sumner —Uth September, 1878. 
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ye Majesty's Commissioners of 


196, pBeaanes or Exastic Borrews you ror Beps, &c., R. Hunt —Dated 11th 


1878. 6d, 
This Seaebte to ple ie yg ow gate Benton at a both of the 
year 1877, and of a bed bottom with a spring at end, upon 


ves expressly for Ti ENGINEER at the office of | and 
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which a curved transverse spring or lath rests. Two bed bottoms are 

on the framework of the bed, and are connected 

laths. These bottoms have pins ecting 

wy busy into holes in one or more of the laths. 

transverse laths are made in_ the centre, ei by means of 
ropes derayp larrbw rset broader at this part. 

‘ ain lat . Oliver and F. Lockie.—Dated 12th January, 1878.— 


mike hood of the tramway rail is made with a deop vertical web which 
attaches it to a broad horizontal.foot, the rail being rolled in one piece. 
form consists in cons a rail and foot separately, the 

rail having a continuous web projec down from under the groove, 
rests on a continuous sleeper formed with a central vertical web el 
face 


ing upwards, and a continuous table on one side to receive the un 
of, the rail. "When the rail is in position the webs are brought 
together and fastened by rivets. 


8328. Grinpino AND Po.isHine rove W. R, Lake.—Dated 24th January, 
1878.—{A communication.) 6d. 


shaft —— y and grindstone turns in bearings supported 
ona table. A lat mounted upon the table before the grindstone, its 
ground Leap Loe wey aay skanapan hangings re Bp ape spindle, 
around w turns so as to give the parallel or 
position of tho glass_towards the grinding surface of the stone. The 
circular plate carries'a sup which bears the glass in the direction 


by oy epee ss titer ee a lever 

oa ht raised van shel a tomy ers — by every of this 
paad "he support carrying sgnuinst the stone. The 
lever is again when Ps — = e deepest point of its way, that 
is, when the facet is cut deep enough, The lever on again raised 
communicates motion to the glass so as to advance it in position for the 
cutting of the next facet. 
340. ene Ur Lone Ets, J. Furneaux.—Dated 26th January, 1878.— 

Void. 
‘ are made up the full width of the 


Long either BA blocking or 
in any other suitable manner, so as not to fold or crease the material. 
364. bese seig tage or Tin anv Terye Prats, &. Morewood.—Dated 28th 


January, 1878. 

The flux hig So Be On and has a long narrow opening at the 
bottom where it dips into the metal in the beige t. The flux, as it be- 
comes heated by the metal, rises and mixes wi ger body of the — 
above the metal, so that the Lnwaea) oe oes ft mparati 
flux, but in descending Sianeeeus: bother ux suital ie to prepare it os 
the coating metal, The scruffis i eee accumu! upon the surface 
of the rollers revolving in the Selohine qrente such surfaces 


by 

washed with clean coa‘ metal su Soliad toi theen doen't epteivtoeti, 
placing troughs beneath the rollers to retain the clean metal, so that their 
under sides may be constantly immersed in it, 
3'70. Borters, ¢. A. Matthey.—Dated 29th January, 1878. 4d. 

,_ Tubes bent to an arc of acircle are each provided with two internal 

tubes p' from the tube plate, and smelting in the 

orale of the bent: tubes, in such a manner that their orifices are not 





opposite to, but clear of each other. The tubesare fitted in concentric 
set to convenient part of the water space of a boiler exposed to the 
heat of the fire. The circulating tubes have flared mouths elevated above 


the level “ty the ie 4 of the tube orifices, and are furnished with feathers 


to keep them in position. 
385. Om Srovns C. A. H. Jonas.—Dated 30th January, 1878.—(4 commu 
nication, 
The cones and flame of the stove are surrounded glass tubes, set 
into suitable grooves,to act as achimneytoimprove the draught, and also 


to concentrate the heat in the centre. Cork or other suitable non-con- 

ductor is sapere, to prevent heat descending to the oil box. The 

upper ends of the glass tubes fit into a channel formed on the top of the 
ve. 


ery Age ta: Fancy Fapnics, J, Hamilton.—Dated 81st January, 1878, 
To produce a fabric with an pomagrerey pattern, a row of needles or 


he point, for each strand of the pattern 
a slightly movable thinioveron 


frame at t ‘les across the ordinary warp, and the shuttle 
“race,” being made to aide freely at short distances apart in 
separated plates or guides, in which they are raised by th ie jacquard 
mechanism at, Bry. oe to and after each short lateral shitt ot rhe 
needle frame to es left when making each fresh 

to carry the — the raised needles quite th uh the 
shed as oie soe np geet wpe he ge so that the siiuttle 
and shot 2! Vers will peas between them and the lower half of the shed, 


and bind ped beat thetn up by the action of the lathe and reed ail before 
the next lateral shift of the frame tothe opposite side, where the needles 
are again ed and shot of weft from the opposite side 
of the loom to bind the pattern threads raised at this side, and vores 
edge of the loops and figure, the pattern warp’at all solid parts of of 
figure peng repens by the raising of all the needles within that ayes 
at each shift in both directions, and left down at the open parts. 

412. Runners anp Top Notcues ror UmpRELDAS AND PARASOLS, W. 

Holland,—Dated 31st Japuary, 1878, 6d, 

a disc of sheet brass is raised a short tube closed at one end, in 
which a central depression is formed, rags emg when its bottom has 
been cut out, the tube of the top notch, From th of the tube above 
the depression the notch is made by forming in t ie middle bong an 
annular groove by dies and pressure, so as to Sew td flan; 
after being compressed, are cut across to receive the ends of the 
central groove receiving the wire to attach them. The runner “is formed 
in the ett a tube being soldered or otherwise attached to the 


418. Pianos, E. C. Cadot.—Dated 31st Jepmet, 1878, 6d. 

In order to equalise the keys, so as to render their my hteos Ss nees on 
whatever be the wear, a bar of wood s' 

mal and in back by a steel hae: formed on rite under ee pM Any 


plate, 
in. number to the keys of the keyboard, and each containing a 
spring. A bolt is ed, to each 
Totted plate placed behind the ‘‘ blocks,” 


is fasten end of the bar and enters a 
Each spring bears a on the 
buck 3 as of the pe fea as forces it to sosk.ane Fa pei. ph 
sure 6 8 by raising or lowe: 
the end bolts in different slots wee tofmied one above the other, in iced plate to 
receive them, 
420. Tricyctes, J. and F. V. Richer.~~Dated ~ Janua 
The driving wheel is + in diameter than ippouie alk 


1878. 6d. 
side trav 


wheel and the front 

formed with two cran ae which it is. The other end of the 
crank axis runs in a bearing carried by an u t arm upon the axis of 
the travelling iheehs which is arranged 1 to the 


a line paralle 
the outer end of an axis below the 
— tape} hung upon the crank axis 
is carries arms for inal the 


crank axis, and revolves freel iy ot th. 
crank axis, the opposite oe 
near the driving wheel. 


jointed ends of the treadles a ee tothe cranks by suitable rods. A 
central bar on the lower axis projects forward and u; its front end 
being formed with a socket, oan which the, stem of the forked. arm 

the front guide wheel passes, and upon. which the e lever is 


mounted. The lower axis also supports the lower end of 

oe seats the front end thereof being connected to the stem of the guide 

w 

422. ArpaRatus TO Heautas THE Frow or Water, D. G. Basthure— 
Dated lat February, 1878. 

The flow of water is poss a shut off or opened by the action of an 
excentric formed on the end of a honor (to which a ball or float is attached), 
working on a loose or drop valve in the body of the watér passage. 

423. APPARATUS FOR OPENING AND DispLayinge Stove Ornaments, &c., 
W. Atterton and J. J. Milts.—Dated 1st February, 1878,—(Not proceeded 


is attached to’ a frame similar to that of an 
ng opened out displays the ornament’ and serves 
ie in the stove, 

044 oe Martin.—Dated 1st February, 1878: ~ 6d. 
eluteh is fitted to windlasses and is made’ by wedging a 


nas - hey and on the 


um 
as a back for the same w: 
424, Winp.ass' 


or lifter, to run loose on the metal barrel, with a coned rim on one 
side “of it to fit the fixed cone upon the end of the barrel. ‘The clutch con- 
sists of fixed to the metal barrel, and another free to move round 


Etter i ie ee ag 
rota! a nm @ clu 
and foree the eoned #iitt of ‘ties ohsai © with 


BoiLerR AND OTHER Furnaces, J. Baldwin and A, Clayton. 
Dated 1st February, 1878,. 6d. 
The bed of the furnace consists of screws. ru: 
intermediate movable The screws are to reyolve in any 
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with.) 

A cover of the sdme material as the boot is placed over the elastic side 

springs, so as to protect them from friction and thus wearing out. 
429. Castors, WV. B. Thomas and W. Timmins.—Dated lst February, 1878. 

Not proceeded with.) 2d. - 
A projects th a contracted orifice in an inverted cup, and has 
a number TF coalte Gale tasected teotivens it and the cup, such balls 
ted from touching each other by placed in a horizontal 
horizontally. 





bei: . 

pms frame free to rotate 

430. Boots anp SHoes, £. P. Alexander.—Dated 1st February, 1878.—(A 
communication.) 2d. 

The soles and heels are united by a continuous band of metal encircling 
the edge of the sole and heel, and ha its upper and lower edges 
turned over so as to grip the upper and under edges of the sole and heel. 
431. Manvractvre or Bricks, Pires, Mouv.pines, &c., 7. Bvans.—Dated 

lst February, 1878. 4d. 

Slate refuse is ground fine and mixed with sufficieut water to render 
_—— when it is well worked up and moulded into bricks or other 

es, either by hand or in a suitable machine. 
432. Recovertne Gums, Fats, SaLts, &c., WHICH IMPREGNATE TEXTILE 
Fasrics, H. Gardner.—Dated 1st February, 1878.—(A communication.) 
6d. 


To extract the from fabrics three vessels are em: ed, one 
above the level of the other, so that the hot water with w! they are 
filled may run from one to the other. The fabric is 
through the three vessels, and after a certain time the water, which is 
maintained at a temperature of about 60 deg. Centigrade, is wn off 
from the lower vessel, and the water in the second vessel transferred to 
the lower one, and that in the a. one transferred to the second, the 
upper one bein; filled with hot water, so that only the water in the 
lower vessel, w. contains a large quantity of gum is collected, whilst 
the upper vessel receives the pwe water. To extract matters employed 
in cleaning wools, the fabric is treated in the same manner and the water 
drawn off is eva: , and the acids and salts are regenerated and may 
be utilised for cleaning new fabrics. 

434. Consrruction or Watts, &c., J. Ashton.—Dated 2nd February, 1878. 
Not led with.) 2d. 

Blocks of concrete are made with grooves, which, when the blocks are 
placed in position, are opposite each other, and are then filled in and 
cementec ther with concrete made from the same material as the 
blocks, instead of using lime or mortar. 

435. Macuinery ror Carbine Fisres, J. Thornton.—Dated 2nd February, 
1878.—(Not proceeded with.) 2d. 

The metallic teeth are secured on the burr rollers by forming a groove 
in the pare of the roller wide enough to contain two lines of teeth, 
the teeth of each line being spaced by means of a rib formed on the side 
of each line. To separate the burrs, knots, and dirt from the wool, a 
lateral motion is imported to the burr roller and to the licker-in, in addi- 
tion to its rotary motion, so as to rub out the burrs and refuse. 

436. Fastexinos ror Garters, &c., F., H., and F. Dowler.—Dated Ind 
February, 1878. 6d. 

A stud is attached to one edge of the gaiter and an eye on the other 
edge. The eye consists of a hollow stem expanded at the top, which is 
turned inwards so as to form a hollow ring to receive a disc of vulcanised 
india-rubber with a central perforation, through which the head of the 
stud is passed to fasten the gaiters. 

437. Currine Coat, &c., H. Rigg and A. Meiklejon.—Dated 2nd February, 
1878. 6d. 

The frame is mounted on four wheel]: , and the motive power is derived 
from steam or compressed air acting upon the pistons of two or more 
cylinders mounted on the frame, the power being transmitted to the 
cutting wheel by means of cranks and bevelled pinion, which gear into 
the revolving cutting wheel. At each corner of the machine are adjust- 
ing screws for raising and lowering the machine to suit the dip and rise 
of the seam. The cutting wheel is held by an arm projecting from the 
framework and can cut to the underside of the sleeper, supporting the 
rails on which the machine travels, so as to leave no portion of the mineral 
to be afterwards lifted by hand labour or otherwise. 

439. Manuracrure or Articies or Cast Steet, 8. Fox.—Dated 2ad 
February, 1878. 5 
For producing articles with one or more parts of a hard t d steel 


sticks 
450. Apparatus ror Rovnpine, PorntTine, on SQUARING THE ENDS OF 
Halsall.—Dated 4th 


461. Apparatus a J pam some 7 P. H.iVa = 
February, 1878. communication. t proceeded with. x 
A water wheel is set on the pump shaft and above it is a cistern which 
is filled with water and caused to act u the water wheel and fall intoa 
reservoir beneath. The pump being thus worked by the water wheel 
discharges the water raised into the cistern. 


452. Looms, J. Bywater and C. Bedford.—Dated 4th February, 1878. 6d. 
This relates to im ements on patent No. 881, dated srd April, 187 


‘or 
balanced by a sp’ . 
in making the joints for jack rods. In one portion of the rood are 
formed two slots forming parts of a circle, and at the o 

t is an enlargement to admit two projections formed on the end of the 
jack lever. 
453. Apparatus ror Cuarcinc Gas Retorts, J. West.—Dated 4th 

February, 1878. 6d. 
relates to ne on patent No. 3225, dated 4th October, 

1873, and consists in hinging the sides of the charger at their u part, 
so that they may follow the movement of two hollow which are 

votted upon their longitudinal axes within the body of the a 

e rod and handle, by which the charger is thrust into the retort, is con- 
nected to a toothed wheel attached to the front of the , and this 
wheel gears into a toothed wheel fixed to the axis of one of the scoops, 
and into a pinion which gears into a toothed wheel fixed upon the axis of 
has scoop; the wheels so geared are prv by a removable 


454. Sprinc Pressure ATTACHMENT FoR Sewina Macuinges, 4. V. 
Newton.—Dated 4th February, 1878.—(4 communication.) 6d. 

The presser consists of a vertical sliding in an adjustable guide 
(attached to the presser bar), and terminates at its lower end in an eye, 
which forms a surface. The or eye is so with 
respect to the needle that it will form a e for the latter and support 
it against a lateral drag of the thread. The stem of the presser is 
surrounded by a coiled spring, and carries at its upper end a tappet, 
which stands in the path of a aa cy sagpen from the bar. The relative 
position of these in the e is such that as the needle leaves 
the work, the stud strikes the under side of the tappet and lifts the spring 
presser clear of the work. 

455. Pires ror Smoxixe, J. Beard.—Dated 4th February, 1878.—(Not pro- 
ceeded with.) 2d. 

A nipple or projection is formed at the bottom of the bowl, through 
which the passage for the smoke passes downwards and then curves 
upward on one side nearly to the top of the bowl, where the passage then 
enters the stem. Around the nipple is a c' el in which the juice 
collects, and is thus prevented from to the mouth. A plug is 
i- =p aa bottom of the curved passage for the purpose of cleaning 
out the pipe. 


456. ManuracrurE or Dextrive anv GLucosz, J. Johnson.—Dated 4th 
February, 1878.—( Not proceeded with.) 2d. 

Maize or other starch-producing matter is subjected to the action of a 

solution of acid, and then placed in « closed vessel, and water at a tem- 





Ls , 
whilst the remainder is of a softer temper, the two different tem of 
steel are poured simultancously into the mould, and to prevent the two 
tempers from mixing one with the other, a heated diaphragm or tion 
of steel or iron plate is placed acress the mould, so that the two kinds of 
steel are kept separate, and cach unite to the central partition. 

440. Macnivery ror Dressinc Hives, J. Day and J. W. Lampard.— 
Dated 2nd February, 1878. 2d. 

The hide is placed on a table, and the tools for eeesree J the various 
operations of dressing the hide, are carried by a which moves to and 
fro parallel to the plane of the table, being supported in guides and 
driven by excentrics or cranks from the main shaft of the machine. The 
table has a rising and falling motion given to it, so that the hide is brought 
up against the tool during the forward stroke, but is lowered out of the 
way during the return stroke. 

441. Macutsery ror Mrxrnc Concrete, J. Day and J. W. Lampard.— 
Dated 2nd February, 1878. 6d. 

The mixing takes place in a box made in four similarly shaped pieces, 
which, when bolted ther, form a cross, open at onePend where it is 
fitted with a cover sli: upon a central s and contracted toa round 
hole at the other end through which the end of a hopper passes. An 
outer frame fitted with wheels a an inner frame turning on 
trunnions, and carrying the box which empties its contents when the inner 
frame is revolved thereon. The end of the box which receives the hopper 
is supported on rollers carried by the inner frame. One of the trunnions is 
made to revolve and carries a bevel pinion at its inner end gearing with a 
bevel wheel on the box, and the other trunnion is fixed to the inner frame, 
and the other end is connected to a winch handle, by turning which the 
box is inclined to any extent, the box still continuing to revolve. 

462. Suackies, F. Ramsay.—Dated 2nd February, 1878. 6d. 

This relates to improvements on patent No. 530, of the year 1872, and 
consists of applying a spring to the arm furthest away from the head of 
the bolt, which spring, when the bolt is closed, bears on the end thereof 
and keeps it in position. The bolt is formed with a short stud, which 
enters a recess in one arm when the bolt is withdrawn, leaving an open 
space for the passage of the hand, and yet preventing the bolt being 
wholly withdrawn, and passes through a slit formed in the other arm 
when the bolt is revolved, and the stud entering a recess formed in this 
arm firmly secures the bolt, the stud being held firmly in the recess by 
the pressure of the spring on the end of the bolt. 

443. Manuracture or Gas rrom Woop, Peat, &c., J. Lee.—Dated 2nd 
February, 1878.-{A communication.) (Not with.) 2d. 

The wood or peat is subjected to heat in a retort, from whence the 
gaseous productsare conveyed through water and then through hydro- 
carbon contained in a separate vessel. 

444. Marcu Boxes, 7. Notl and J. Dupaquet.—Dated 2nd February, 1878. 
—(Not proceeded with.) 2d. } 

The case or box is formed with an orifice large enough to allow the pas- 
sage of the matches one at atime, and by holding the hole downwards 
and slightly shaking the box, one of the matches will rk reed J a 
oe surface leading to the orifice, and project so as to be readily with- 
wn. 





445. ApsusTasLe Spannwers on Wrencues,’&c., W. R. Leeson.—Dated 
2nd February, 1878. 6d. 

A sliding block is applied between the end of a Je bar and the 
shank of the spanner, the face of the block and end of the shank being 
serrated. A spring keeps the toggle bar up to its work, and surrounds 
the stem of a releasing rod attached to the block, and terminating exter- 
nally in a button head, so as to compress the spring and allow the block 
and le to be drawn back as required. The whole of this m 
is pl in a cavity formed in the movable jaw. The toggle bar is also 
applied as a nut lock, and is fitted in a cavity in the nut, one end bear- 
ing against the bolt, and is serrated to correspond with the screw thread, 
whilst the other end is received in a half-round groove in a bolster fitted 
behind the toggle bar. This bar is almost radial to the bolt, and is pressed 
in this direction by a spring. 

447. Borer anp eTaer Furnaces AND Fvet Surrtyinc APPARATUS, 
EB Bennis. — Dated 4th February, 1878.—( Not proceeded with.) 2d. 
This relates to improvements on patent No. 1308, dated 1875, and con- 





perat of about 300 deg. to 320 deg. Fah., is injected thereon, so as to 
produce complete agitation in vertical and horizontal or other directions. 
458. Recepracues ror THE CARRIAGE OF OIL, &c., W. Taylor.—Dated 4th 
February, 1878.—(A communication.)—{ Not proceeded with.) 2d. 
The oil ms are of the form of a truncated cone, and are fitted 
with rod iron handles, so that when emptied they can be used as buckets. 


459. Manvuracturr or Giass, F. Wirth.—Dated 4th February, 1878.-- 
(A communication.)—( Not proceeded with.) 2d. 
Slag is used as the raw material, and is placed with certain quantities 
of sand, lime, and other materials in the glass stove, and then worked in 
the usual manner. 


460. Disencactnc Boats rrom THE Lowerinc Tack.es, BE. M. Leeds.— 
Sip tianes bor fk tattel Ak ceoeto nena Meth tine tie 
e of a ie passes a 
attached to the lower block of the pwdting tackle, and the bar Pe tam 
by a slip link made with a handle. The bar is disengaged by a line with 
ends attached to the handle and passing round a roller fitted with a 
lever handle fixed to a thwart in the boat, and also pouing Geswwe a 
single block attached to the stem and stern of the boat. By ing the 
roller the slip link is pulled over the end of the bar, and instan- 
taneously disengages the boat from her lowering tackles. 


461. Recisterinc Yarps anp Reoistertnac Ruues, F. H. F. EBngel.— 
feet 4th February, 1878.(A communication.}—(Not proceeded with.) 
2d. 

The material to be measured is pressed against a small lever projectin; 
from the yard and placed near the handle. The pressure of the sae 
on the lever causes the latter to act upon mechanism inside the yard and 
move a hand guided in a slot along a registering scale marked on the yard 
measure. 

462. Wixpow Suurrers or Buinps, A. M. Clark.—Dated 4th February, 
1878.—(A communication.) 6d. 

In order to adjust the slats to any degree of inclination, short crank 
arms are keyed to the ends of the slat pivots; these arms are parallel to 
each other, and are pivotted to the slat rod. The uppermost crank arm 
extends back, and is provided with a weight at the ite end, so as to 
balance the adjusting rod and arms. The mo and retaining 
mechanism is ao reams g at the inside of one stile of the shutter frame, so 
as to he protected from the weather. 

463, MULEs For Spinnino, A. M. Clark.—Dated 4th February, 1878.—(A 
communication.)}—( Not proceeded with.) 2d. 

The cam shaft and other working parts are replaced by a number of 
— parts, which consume little power, and by which an easy change 
is e without jar or noise. 

464. VaLves or APPARATUS FoR REDUCING OR REGULATING PRESSURE, 
J. H. Johnson,—Dated 5th February, eee communication.) 6d. 

This relates to valves for reducing and regulating the high tension of 
steam in order to employ it in digesters, heating apparatus, and the like, 
and consists of a body closed by a plate, and a circular membrane of a 
- valve and a weighted lever. e valve seat is screwed on the inner 
end of the outlet branch, which is bent upwards, and the contact surface 
is formed by a conical . A plate loaded by a weight, movable on a 
lever, is closely fastened to the valve. A flexible undulated membrane is 
spread over unoccupied circular space between the plate and the 

cover. space the membrane and beneath the pro- 
jecting ooh the plate and cover is filled by a number of metallic 
sectors, w toge form an obtuse cone tapered to above or to 
beneath, or form a plain These sectors are placed loosely one 
against another, covering well the whole membrane, but permitting 
freely the motions of the plate. They operate after the manner of single- 
armed levers, movable at the edge of the cover, and taking up the pres- 
sure of the membrane, transfer it to the plate. 

465. Manvracrure or Imitation Pearts, &c., A. C. Henderson.—Dated 
5th February, 1877.4 communication.) 4d. 

A liquid eng pe ee pred, thy am dhe eatery hp 
of their cellular matter, is allowed to slide down a needle point and fall 
upon a metal plate, whose tem: ture is raised to beyond 60 . to 
75 deg., when it lates, and is no pat oe in water, the beads 
being of a orm, and will not to the plate. 





466. Heatiye Fiat on Smoornine Irons, W. Dawes.—Dated 5th Feb- 
fot proceeded with.) 2d. 


ruary, 1878.—(N ) 
A plate is over the face of the so as to it 
467. PorTaBLE —— A. J. Haddan—Dated 5th February, 1878.—(A 
PE orbcaen Ben the blower running in the wrong direction and 





Teq' 

468. ProyectiLes, C. W. Lancaster.—Dated 5th February, 1878.—(Not pro- 

an oval-headed shot the parallel portion of the body is 
which a is 


placed, and behind this ring is a cast or wrough 
sleeve the body is still further reduced, and formed with ves to 
receive the soft metal of the lowering ring, which is driven into them by 
the gases at the moment of firing, thus preventing either of the rings or 
the sleeve leaving the shot upon its issue from the gun, and 
their travel with it. 

TUS 


S 
; 
: 


FOR PRESERVING THE HEELS or TRousERS, W. Spencer.— 
Dated 5th February, 1878. 6d. 
Scelie satin of cls ches tan, in tong potorainen opened 
a 8 of wire about e w 
from ean ahs, Vetian oh the women Glad ak tee 
the top of the wire and allowed to fall between it and the back of the 
boot, where itis supported so as to prevent it touching the ground, and 
thus and dirty. 
4 


i 


becoming wet 
70. Screw Stocks, P. Everitt.—Dated 5th February, 1878. 6d. 
The sliding die bears upon the periphery of a cam pivotted to the side 
the stock and terminating in a handle, so that as the in radius 
the cam is brought in a line with the sliding die the latter is vanced 


471. Carson Etecrropes, M. .—Dated 5th Fe , 1878.—(A com- 
ne he nape atm 


away of the carbon the surface of the 
a nm pieces are coated with some refractory metal, such as nickel or 


4'72. Heev ror Boots, W. R. Lake.—Dated 5th February, 1878.- (A com- 
munication.) 6d. 

A circular metal plate is fitted on to the body of the heel and is formed 
with a flange surroun thesame. A conical washer is placed in a hole 
formed in the centre of the body and a screw with a conical head is 
— through the body and top plate and fastens the heel in =. 

conical head of the screw bears on the washer and forces body 
outwards well under the flange of the top plate. 
473. Crusuinc anp Grinpinc Macuinery, G. E. Sherwin.—Dated 5th 
February, 1878. 8d. 

This relates to improvements on patent No. 5056, dated 30th December, 
1876, and consists of a self-acting feeding apparatus in which the feed 
h carries a revolving horizontal disc, over which is an adjustable 
upright pipe, so as to regulate the distance from the disc, the material 
passes down the pipe and upon the disc is thrown off to the peri- 
phery thereof and falls into the machine for reduction. When suffi- 
ciently reduced, the material falls h the 
— attached to the 


inn gm and is again conveyed to the beater chamber to be further 

u 

474. Horse Hay Rakes, W. R. Lake.—Dated 5th February, 1878.—(A com- 

munication. . 
tooth bar of the rake has fastened to it the teeth after 

through a plate on the rear face of the bar, the teeth having o a 

their upper ends to attach them to the bar by screws or bolts. 

between the rear portion of the shafts is a cross bar serving to support a 

lever, provided with a spring catch and ratchet to adjust the angle of 

the teeth through the medium of a bar acting on the tooth bar. The top 
, and a spring is provided with a button, 

the shank of which slides into the slot. The central portion of the whee! 

hub has recessed ions to receive the spokes, and each recess has a 

central projection which fits into a slot in the spokes, and a transverse 

pair passes through them, and secures them firmly together. Two flanges 

are secured, one on either side of the hub by bolts and nuts, one flange 

being in one piece with the axle box, passing through the central portion 

of the flange. 

475. Armour-PLaTes FoR Forts aNp Suips, 7. Nordenfelt.—Dated Sth 

4 teocihe bios akentonsnd ti ahiefiaiied: te consisting of 

ouble case of armour is employed, the outer of iron plates, 
and the inner of plates of mb 1 These plates are not welded tender, 
but are placed oné over the other, and both bolted together and to the 
backing. The inner plates are much smaller than the outer ones, so that 
if an inner Bw should crack, the fractures will only go as far as the 
edges of such plate. 
476. ConstructiINc anp CovertnG Roaps anp Ways, H. H. Henson.— 

Dated 5th February, 1878. 6d 

The surface to receive blocks of wood or other material is entirely 
covered with a layer of cocoa-nut fibre, matting, canvas, or other similar 
material, both sides of which have been previously rendered impervious 
to air and water, and more or less elastic by the employ t of mi 1 
pitch, distilled tar, or bituminous material. Strips of the fabric are also 
placed between the blocks. 

479. Hose Pirz, G. W. von Nawrocki.—Dated 5th February, 1878.—(A com- 
munication.) 6d. ; 

The pipe consists of an interior layer of india-rubber covered with a 
textile fabric impregnated with india-rubber or tar, and then covered 
with layers of woven wire. A number of wires are placed side by side 
on each spool of the plaiting machine. The spools cross one an in 
a simple manner, so that the wires of one spool lay themselves over those 
of the other. A layer of textile fabric is interposed between the layers of 

re, 

480. Lames, W. H. Parker.—Dated 5th February, 1878. 6d. 

The wick tube is fixed to the body of the lamp and descends into a cup- 
pg or conical chamber, or a series of such chambers secured » 
so that should the lamp be upset on oil, hydrocarbon or spirit will be 
spilled. An air tube curved so as to vent the escape of the oil or 
spirit communicates with the exterior of the lamp and the interior of the 

mbers, to allow the escape of air in filling the lamp. 


soo ag Puotocrapns, &c., H. R. Newton.—Dated 5th February, 


The photograph is immersed in a solution of chloride of lime to remove 
the size or dressing, then in a bath of warm Canada balsam, and after- 
wards drawn out fe glass rollers. They are afterwards stretched 
between perforated metal frames. 

8. ee A. M. Clark.—Dated 5th February, 1878.—(A communica- 
ion. 

The seat and knee portions of trousers are made with ent patch 
pieces, cut from the same cloth, and stitched round their entire edge, so 
that should these parts wear, the same may be patched by cutting the 
ragged edges and sewing it to the body of the pieces underneath. 

483. Parer-cuttinc Macuines, &., W. L. Wise.—Dated 5th February, 
1878.—{A communication.) 8d. 

On the driving shaft driven by an automatic friction clutch is a pinion 
gearing into a wheel mounted on a shaft turning in a link loosely h 
on the main shaft. A pinion on the second with a whee 
turning loosely on the main shaft and fitted with pivots engaging with 
Hinks to the oitarp. When the clamp to thes broughs down on th Paper 

inks e C) 5 n the us t down on the 
and the main shaft ? mn k 


F 





together, and the end of one rod is p bacon meen rod 
link on the main shaft. When the p bears upon the Paper and the 
loose link begins to rise, it will elevate the inner ends of the geared 
levers, and consequently depress the knife frame. 
485. Propre.iine Vessets, &c., A. M. Clark.—Dated 6th February, 1878. 
mission ee a ai balanced ling and dock attachmen 

ers to an improv prope an lock at t 
to vessels for ocean and inland nw ion. SP A aptpemnree 
with water condu trunks that they may be closed, and thereby a 
kind of a submarine dock formed around the wheels for 


shuttle plates by a loose screw, a larger hole than 
amet gags t= pom ppt Ey te 
cent long screwed nut, a ecting flange which 

on the friction tas carowed pio, toh tneulhs ta 
lower isa the nut fi into the 
hole in the shuttle. In shut! ha’ a bow spring or guide on 
one side, such spr made to act as the tension and the thread 
le, by its forward end by a rivet to an inner spring plate, 


which pressure is applied by a screw. 
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w making its back stroke. In the indicating a) tus the com- 
pressed air is caused to act first upon a piston in a der, which ele- 
exposed by the 


vates the order tablet, then to through an 0; 
movement of the piston into a branch pipe leading direct 
The electric indicator consists of a horseshoe perman: agnet 

on a fixed centre a little below the centre of gravity. When in its normal 
position its north and south poles are attracted by the sides of the cores 
ofa ee such cores being connected by a cross-bar, and 
enclosed by cvils. e terminals of one coil are connected to the push 
battery and bell, whilst those of the other are connected severally to the 
adjusting button, and to the reverse pole of the battery. The order tablet 
~ cavied by an arm projecting downwards from the centre of the horse- 
shoe magnet. 

402. Batrery 4 na S. @. Coxeter.—Dated 6th February, 1878.—({ Not 


with, ~ 

Holes are drilled in a block of wood, and receives various electrical 
resistance, composed of a mixture of graphite and po glass, placed 
in glass tubes, The holes are closed at the upper part by metallic plugs, 
at the lower the whole is covered by a metallic plate, to which 
they are conn: . An arm to form a connection is provided and acts 
pe a ra plugs, so that as the arm comes in contact them, various 
* me - tances are interposed when used in connection with 


493. Woop-Currinc Macuinery, J. Kitson and N. Sutcliffe.—Dated 6th 
February, 1878. (Not proceeded with.) 2d. 

A strong table carries a circular saw, and has on the bottom part and 
on the side a boss to receive an upright shaft. On the top of the frame is 
a bracket carrying an upright shaft a pillar, on which works a 
radius arm having a horizontal slide a backward or forward 
motion to the head. On the head in slides is an upright sliding vlock 
carrying a spindle fitted with a pulley to actuate the vertical spindle to 
which discs or heads are attached to receive the different cutters or tools. 
494 Apparatus ror ForMING HEEL CounTERS OR STIFFENERS, J, H.John- 

son.—Dated 6th February, 1878. (A aeneestes) 6d, 

The main shaft imparts motion toa reciprocating slide moving in guides 
transversely to the axis of the moulds to it, being pivotted in pairs by 
links carr. on their ends the die blocks, and arranged to operate after 
the manner o toggle joints between the moulds to force into and withdraw 
the die blocks. The moulds are in two parts, and held in blocks tight- 
ened or slackened as required, and have spring rods in connection with 
them to throw the finished counter. 

405. Apparatus FoR MEAsuRING Liquips, J. R. Johnson.—Dated 6th 
February, 1878. (Not proceeded with.) 2d. 

A vessel has an inlet and an outlet, each provided with a valve con- 
nected together so that the same movement opens the inlet and closes 
the outlet simultaneously. The motion of opening the valves is commu- 
nicated toatrain of wheels, and thereby registers the number of mea- 
sures delivered by the apparatus. 

. Twistine anv Dovs.ina, L., J., and T. Ickringill and T. Slingsby.— 
Dated 6th February, 1878. 6d. 

The fibres of yarn are laid during the operation of twi iting and doubling. 
From each bobbin the yarn is passed through pe guides, in order to 
prevent the union of two or more threads whilst passing round the 
rollers, in which the single threads are rolled upon the surface of the 
rollers whilst converging to the point of union between the rollers and 
the spindle of the frame. This rolling upon the surfaces has the effect of 
twis the loose fibres round the single threads, and are finally secured 
in such position when the threads are twisted together. 











Sour Kensincton Musrum.— Visitors during the week ending 
Sept. 21st, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 a Museum, 12,725; mercantile marine, building 
materials, and other collections, 2559. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10 a.m. to 5 ep useum, 
3 mercantile marine, building materials, an other collec- 
tions, 164. Total, 17,547. Average of corresponding week in 
— py 20,029. Total from the opening of the Museum, 
17,531,029. 

Lioyp’s ScHOLARSHIP IN NAVAL ARCHITECTURE OR MARINE 
Enaineertnc.—The Lords of the Admiralty having accepted an 
offer from the Committee of the Lloyd’s Register of Bri and 
Foreign Shipping to establish an annual Scholarship of £50 a 
year, tenable for three years, to competed for by private 
students of naval architecture or marine engineering at the 
Royal Naval College, have issued the “> regulations as to 
the competition for this Scholarship: 1. Candidates desiring to 
compete, being British subjects, must apply to the Secretary of 
the Admiralty, Whitehall, to enter the Royal Naval College, as 

i mts of naval architecture or marine engineering. 

They will be required to pass satisfactorily the entrance 
examination for private students, which embraces the following 
subjects, viz.: (a) The ordinary rules of arithmetic. (b) Algebra 
up to quadratic equations, the three p ssions, the binomial 
theorem, and the use of logarithms. (c) The subjects of the 
first four books of Euclid’s elements. Proportion and similar 
figures, or the definitions of the fifth book, and the subjects of 
the sixth book of Euclid’s elements. (d) The definitions and 
fundamental formule of plane trigonometry, including the solu- 
tion jof plane triangles. (ce) Elements of statics, dynamics, 
and hydrostatics. (f) Elements of co-ordinate ere BE al 
line and circle. (g) Geometrical drawing. (h) Practical shipbuilding 
or marine engineering. This examination will in the present year 
be held on the 1st October, and in future years on the last Tuesday 
in May. 4. Candidates who pass satisfactorily the entrance 
examination will subsequently undergo the further examination 
laid down for competitors for the Admiralty free studentship, 
which comprises: (a) Algebra, exponential and logarithmic 
series, and the elements of the theory of logarithms. (6) Ele- 
mentary plane and solid geometry, including the subjects of the 
first six and of the eleventh and twelfth. books of. Euclid’s 
elements. (c) Plane ee to De Moivre’s theorem 
and trigonometrical series. (d) e and co-ordinate metry 
be e general equation of the second degree. (e) Eiements 
of differential and integral calculus. (f) Applied mathematics, 
including kinematics, kinetics, and hydrostatics, with easy appli- 
cations of differential and inte calcalus. (g) Physics and 
chemistry. (h Practical shipbuilding or practical marine 
engineering. is examination will in the present year imme- 
Pega follow the entrance examination, and in future years will 
be held at the Royal Naval College on the first Monday in June. 
5. The candidate who stands first in order of merit amo 
those who gain free studentships will be awarded the Admi 
Scholarship; and from the remaining ones. the Committee 
Lloyd’s Register will, at their discretion, select either the candi- 
dete who stands first among the students of naval architec- 
ture or the first among the studends of marine engineering, 
to receive the Lloyd’s Scholarship of £50 per annum, tenable for 
three years provided that the conduct and progress of the student 
are satisfactory. The sel candidate retain the advantage 
of the free studentship which he had gained by competition. 
6. The candidate selected by the committee will enter the Royal 
Naval College on the 1st October next following the before- 
mentioned examinations, and remain there for t sessions, 
undergoing the full course in naval architecture or e - 
neering as may be determined by the committee. He will reside 
outside the college, In the t year the successful candidate 
will enter on his course at the college immediately. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA 


WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own 

Tue “marked” iron houses are reapin 1 
the decision to dro ices £1, at which they arrived a fo: ht 
ago. To them are sent a few orders of the class which fell 
to the firms, who before that drop were charging the price nth 
has now become the ruling figure of the marked iron tirms. The 
new business arising out of the drop is, however, only trifling. 
Mostly what is going to the marked houses would have fallen to 
the second-class firms, These last, together with the makers of 
the minimum qualities, are still appealed to for reduction by con- 
sumers, notwithstanding that before the reduction the .second- 
class makers were from 20s, to 30s., and the third-class 40s. under 
the list houses. Consumers’ applications cannot be met; yet 
there are few instances in which, to some slight extent, quota- 
tions are not more than previously in buyers’ favour.  In- 
stances might be cited in which half-a-crown less would to-day 
have been taken for most kinds than was required three 
week ago. Singles were freely upon offer at £7 7s. 6d. by makers 
who stood a few weeks ago at £7 12s. 6d., and refused offers 
under that figure, but who would have gladly taken £7 10s, a fort- 
night later, and would now as willingly accept the lower price I 
have cited. Sheet makers have great cause for complaint in the 
prices which a few makers are taking. ‘There is reason to con- 
clude that in the quarter from which the severest competition is 
felt changes in the proprietary are occurring which will take off 
some of the pressure. This became known on ’Change to-day 
to a few, and the satisfaction expressed was striking. But 
it is very doubtful if a change for the better in any one instance 
will be enough to stop the weakening tendency of the market, 
To-day and yesterday also there was more soliciting for orders for 
the higher quality of sheets required by the stampers and others 
than has for some time been noticeable. 

Attempts are to be made to reduce the wages of the iron- 
workers. one upon the drop in marked bars, notice has 
been given by the employer members of the Wages Board to 
terminate the existing agreement with the men, which fixes the 
rate of puddling at os. per ton. 

Pig iron quotations remain for the present stiff at last week's 
Coal is very plentiful and prices unimproved. Further, 
the colliery owners complain of the difficulty with which they are 
now alone able to get in many of their accounts from ironmakers 
not of the first class. Colliers’ delegates have this week obtained 
an interview with the chairman of the Coalmasters’ Association, 
Mr. E. Fisher-Smith, seeking higher wages. ‘They were told the 
thing was impossible, but they were again offered a rise of 6d. a 
day if they would work nine hours instead of eight, or 9d. if they 
would work nine and a-half hours. The delegates rejected the 
proposal, and said that there was no probability whatever that 
the men would accede to it. Coke was much offered in Birming- 
ham to-day, by agents alike of the Derbyshire, and also the 
South Wales firms. South Wales unwashed coke was plentiful at 
13s. 6d.; but a good serviceable washed coke was to be had at 14s., 
a price at which, for furnace use, it is much cheaper than that 
offered at 6d. less. Superior Welsh sorts, such as the Rhondda 
quality, maintained their quotation of from 16s. to 188. This 
eee quality is in favour as a mixture with less valuable Welsh 
coke, and with the Derbyshire sorts, which were offered at 
14s. 6d. per ton. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts propose to make a draft mines drainage award for the Old 
Hill district. ‘They estimate that the rates required will be 
3d. per tonon fire-clay and limestone, and 6d. per ton on iron- 
stone, coal, slack, and other unmentioned minerals raised in the 
district, except that portion which consists of the mines on the 
southern side of the river Stour, Next Wednesday is fixed for 
the annual meeting of the South Statfordshire Mines Drainage 
Commissioners, and the gathering promises to be an important 


) 
g a little benefit from 


one. 

In the district outside Birmingham cables and anchors are, 
generally speaking, in dull demand ; rivetted ironwork ie less in 
request than has recently been the case ; the heavy ironfoundries 
keep fairly active, and malleable castings are upon steady sale. 
Business in hardwares at Birmingham does not show any increase 
cpa the week as regards new work. This is traceable to the 
close of the quarter. Upon orders already on the books there is 
a moderately good trade doing. ‘The season demand is beginning 
to be experienced in the gas bracket, chandelier, and lamp trades. 
Indeed, upon cheap gas work, and in ecclesiastical gas fittings, 
there is a brisk business. Brass-founding has afforded plenty of 
work for some little time past, and the trade continues. Brass 
cabinet locks are also being freely turned out. 

The Australian mail which has arrived since my last has 
brought better orders for hardwares than did the previous one, 
and the probabilities of the future are learned to be more 
encouraging. In the Melbourne market when the mail left 
es iron was quoted at £21 10s. for ordinary brands of 

nglish 26-gauge, while best brands were dis; of at £23 to 
£24. A large shipment of Gospel Oak has taken up on 
private terms. Davies’s iron was quoted at £23, and Braby’s at 
£22, Fencing wire commanded £12 10s., and £13 to £14 5s, for 
Nos. 6, 7,and 8. Hollow-ware was selling at 40 per cent. off list. 
10 per cent. advance is quoted on good assortments of tin plates, 
but they were mostly difficult to sell. 

“The poor nailer” continues to be a subject of much commis- 
seration. The determined effort which he has just been making 
to improve his position has left him in a wretched plight. He 
has now accepted his master’s.terms, which mean a rise of 10 per 
cent. on the wages against which he struck, but work enough 
cannot yet be found for him, and he has to be supported by eleemo- 
synary aid. There is a desire to help him, and a capitalist tatks 
of starting a nail works at Sedgley, whereby he hopes to do some- 
thing towards a the men out of the slough into which they 
have got; for the “fogger” is still the great trouble of the nail- 
making districts. Simultaneously the better class of men are 
reviving, as they have several times before revived, the idea of 
co-operative nailmaking. Whatever may come of the benevolent 
aoe of the bene Bars se have bed ne eee of 

on @ co-operative factory with any chance of success. 

The whole business of nail forging is a wretched one, and ought 
to re - perergge a oe nails can. be made by oe yp 
very low figure without the operative being degraded. Only a 
few more. strikes of the class to which the one-now terminated 
belongs are needed to bring this about, More machine ‘nails are 
being made in Birmingham and Wolverhampton than ever before, 
A Local Government Board inquiry has been held at Birming- 
ham as to the application of the United Board. for 
sanction to borrow £164,000. Of this total £56,000 is required 
for the purchase of land, and the bulk of the remainder for 
acquiring works, stock, and the like on ‘the land. acquired from 
the Birmingham Corporation, and three neighbouring local 
boards. There was no opposition. The North Staffordshire 
manufactured iron trade is steady but quiet. The plate trade is 
rather inactive. Most of the mills run eight and. ten turns a 
week, but few of them are able to see any distance ahead. 
Messrs. Robert. Heath and Son have Government and other 
contracts on hand that keep them 
begun earlier in the week usual. Shelton Bar Company 
and Messrs. Stanier and Co., are both ‘fairly engaged. Cothpeti- 
tion for orders continues keen amongst local ag and prices are 
not strengthened by the reduced rates in South Staffordshire. 
Crown bars are an average of £6 10s. per ton ;. the general quota- 
tion for girders is £8 5s.; and for hoops £6 15s.; puddied bars: are 
priced at £4 15s... No improvement ‘can be re in the 
pig iron trade, and orders are y apmenine h geoe. to Cleveland and 
erbyshire. aaa ae brands are quoted at from £3 10s. to £3; 
ommon sorts sell at £2 2s. 6d. and under. Furnace and forge 


c 


and recently ‘they have’ 


coal is cheaper than ever, and would almost seem to be selling at 
under cost . ‘The demand for house coal is a little better 
consequent upon the ap of winter! 

The recklessness of colliers, even at a time like the present, is 
forcibly illustrated by prosecutions which have just been taken 
before the Hanley stipendiary istrates against colliers em- 
pieaee Xe sy Ciees y Iron Coal Company. One man 

rightly been sent to prison for a fortnight without the option 
of a fine for unramming a shot; a second was fined £2:and costs 
for ee loaded wagon on ‘a “‘ gig” before receiving a signal ; 
anda third has been fined for not using sufficient timber tc make 


« 


a safe roof, 








NOTES FROM LANCASHIRE. 
(From our own ) 

THE anticipations of improvement in the iron trade of this 
district seem to recede further and further into the future. Not 
only have producers ceased to hope for any better trade this year, 
but now they do not look forward to any material relief until next 
spring. In the meantime what little business there is doing con- 
tinues of a most unsatisfactory ch ter, buying very 
sparingly, while to secure. orders very low figures have to be 
quoted. Makers’ prices are unchanged, but as at these little or 
no business can be done, they can only be regarded as nominal. 
Vhe market here during the past week has again been extremely 
quiet, and although there is still a moderate inquiry for nexc 
year’s'deliveries, very few orders of any kind are reported to have 
been placed. 

The few Lancashire furnaces in blast are kept tolerably well 
going, but the bulk of iron being sent away is on account of orders 
which were taken early on in the quarter, as little or no new busi- 
ness is at present coming to hand.. Makers, however, still hold 
for their tull list rates, which, for delivery into the Manchester 
district, are quoted at 50s, 6d, per ton for No. 3 foundry, and 
49s. 6d. for No. 4 forge, less 24 per cent. Outside brands remain 
much the same as last reported. North-country houses show less 
disposition to make concessions, and for good named brands of 
Middlesbrough iron delivered equal to Manchester quotations are 
maintained at 47s. 6d. per ton tor No. 3 foundry, and 46s. Gd. tor 
No. 4 forge, net'cash ; but there are plenty of g.in.b.’s offering in 
this. market at fiilly 6d. to 9d. per ton below these figures. in 
Derbyshire and Lincolnshire irons there is no change from last 
week. ‘The finished iron trade continues very dui, but, as [ 
pointed out last week, so far as common bars are concerned, 
these have not.been affected by the’ recent: action of the 
Staffordshire marked bar makers, and for delivery into the 
Manchester district, Lancashire and Middlesbrough bars are 
still quoted at about £6 per ton. There is, however, no doubt, 
some underselling, as there is a very keen competition to secure 
what few orders there are in the market, ‘here is no material 
change to notice with regard to the position.of works, A few of 
the torges are tolerably well supplied with orders, but in the 
majority of cases they are very sluck, and founders and engineers 
generally complain of the absence of business, and it 1s only 
under exceptional circumstances where they are fairly einployed. 
Considerable interest has been excited by the sale of the stores of 
pig iron, steel, iron rails, bars, &c., and a quantity of loose plant 
in connection with the winding up of the [ron and Steel Plant 
Company, Limited, of Newton Heath, Manchester, which com- 
menced last week, and is being carried! on during a portion of 
this week and next, and there has been a’ considerable attendance 
of gentlemen connected with the trade of this and other districts. 
So far as the pig iron is concerned, and with regard to which there 
has been a good dea) of curiosity as to the prices which would be 
realised in a sale by auction, very little.has been sold, the prices 
offered’ being so low, that the bulk,of it had to, be withdrawn... A 
considerable quantity of small stores was sold at low figures, but 
as the chief portion of the material has yet to be offered, any 
further details of interest which may present themselves { will 
furnish in a future report. 

In the coal trade generally an improved demand is this week 
reported for the better classes of round coal, suitable for house 
fire purposes, and prices exhibit an upward tendency, In the 
Manchester market an advance in prices to.commence on the1st 
of next month has already been decided upon, ranging from 10d. 
per ton at the wharves, to 1s. 8d. per ton on the delivery rates to 
private consumers, and in some of the outside districts advances 
of 5d. to 10d. bed ton are being made at the pits, So far as the 
South-West Lancashire districts are concerned, no alteration in 
prices has yet been decided upon, and with the heavy stocks: which 
are held, and the short time being worked at the pits, there is not 
much probability of any material advance being obtained at 
present. In.common classes:of fuel there is no change to notice. 
Common coal for steam.and forge purposes is still in very limited 
demand, . and prices’ continue low; foreign is’ plentiful in the 
market, and there is now no scarcity of stock; but prices asarule 
are maintained at about late rates, 

For some of the home ports a fair quantity. of coal has been 
shipped recently, but generally this branch of trade continues 
very dull and prices low. 

‘Lhe movements in the hematite iron trade of North Lancashire 
and Cumberland during the past few weeks have been such as to 
inspire the hope that the demand was gradually if slowly im- 
proving, but it is now observable that the large deliveries, of pig 
iron which have been. made by means) of shipping and by: rail 
have simply been the result of the ordinary pressure on makers 
to complete deliveries as soon as possible, betore the winter sets 
in. The trade during the last two ménthis’ of this year gives 
promise of being as quiet as for a long period past, but it is 
not considered that it will be found necessary to reduce the 
output of the furnaces, as the indications for next spring. are of 
so satisfactory a character that it will pay those makers, who can 
afford to accumulate stocks, There is a large amount of pig iron 
on hand at Barrow, but makers do not feel inclined to sell except 
at the full prices current. 

On ’Change at Barrow, on Monday, I was told that trade was at 
quiet as it well could be, but that there was a cheerful feeling 
among business men. The following, was given to meas‘ some- 
thing like a reliable list of quotations, although the difficulty was 
expressed of quoting actual sale prices:—No.° 1: Bessemer, 56s. 
per ton,at makers’ works; No./2,,,55a.; No. 3,548.5 .and'(Noy' 3 
forge, 54s.,, with other qualities at proportionate ‘prices. © Iron 
ore, second qualities, 10s. 6d. to lls, 3d. tot at mines ; best, 
11s. td. ito 12s, 6d.; and special qualities, 13s, per ton. The mines 
in the district are fairly worked, and a amount of the raw 
woe is ——— \ romero of the district. ig pad is 
shipped to Barrow, but not in quantities, owing to uiet 
tone of trade. Average qualities, of Ulster hematite ‘alles 
about 9s, 6d. per ton, delivered. \Steelmakers are busily employed, 
and from the orders they have in hand it’ is probable’ they ‘will 
‘continue busy for some weeks to come, and perhaps do a fair 
\trade through the winter, Iron shipbuilders’ are in a quiet posi- 
tion, having but few orders, and marine etigineers have not much 
work on h ‘The strike of engineérs at w sho 
coming to a termination, as some of the, men. have already re- 
commenced work. The coal, trade is:exceedingly quiet, us “is alsé 
the coke trade, tonnage of coke is now burnt in the 
district; from: native'to Barnsley coal: ‘In 1877, 579,569 tons. of 
coal were carried over the Furtiess Railway. The Solway Hema- 
tite Iron Company at Maryport. are blowing out.a few:of their 
sigue Munley is in.circulation that they will partially if 
not wholly suspend operations.. ‘Che latter ‘issue is not likély to 
result, but men are being paid off. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tne best indication, at least the clearest, that a healthier feel- 
ing is prevalent in iron and steel circles, is the firmer tone of the 
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the Nunnery Colltery, the pro 
BB ee len ond dacsthen nanan 
since then ve 
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prietors anxious of the accumulations at their 
pits. The ing q show that there has been a con- 
siderable decline in prices since our last list :—Best b 

12s, 9d.; Silkstone, 10s. 6d.; common, 7s. 9d.; nuts, 6s. 6d. At 
ee See Tees Sees. eeoseing; but ot Ses 


house coal enjoys a local reputation of an exceptional cha- 
is very little improvement in the demand for 
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coal. 

iron is rather firmer. ‘Local makes, Ited from Lincoln- 
and ees 01 mixed, are in demand for 
Lancashire and Staffordshire. i of this class are also 
called for at Claycross. This company have just secured the con- 


tract for the supply of the mains for the northern part of the 
water scheme 24 Chesterfield. This will afford considerable 


ironworkers in this district are only engaged about half-time. For 
our-plates there is a fair demand for our own Government; 
but generally the plates are of lighter sorts than were previously 
ordered, the thickness varying from 6in. to 8in., and occasionall; 
extending to 10in. to 12in. in steel-plates for torpedo vesse! 
imilar craft are being delivered in large quantities. The 
uses of steel for shipbuilding—particularly in the cases of 
swift-sailing, yet powerful vessels—are rapidly extending, an 
threaten to supersede iron as iron superseded wood. For boiler- 
plates and sheets there is a good demand at £9 to £10 a ton. 
Bessemer rails are in request both on home and foreign account. 
In spite of Belgian and French competition, and the equally 
serious riv: of firms on the coast, several local makers have 
orders on their books which will keep their works going for four 
to six months. Prices are from £5 17s. 6d. to £6 1s. r ton. 
In ge ona a rise, home railways have recently been 


reely. 

Prices for steel me iron are quoted as follows :—Best cast, £30 
te £40; do., double-shear, £40 to £60; do., as £30 to 
£45; English spring, medium Ey £11 to 3 blister, £28 to 
£39; Swedish keg, £14 10s.; Nilan, £26 to £28; Bessemer tires, 
£12; do., billets, £8 to £10; do., ingots, £7 to £8; do., rails, 
£5 10s. to £5 12s. 6d. Spiegeleisen, manganese, best, £6; 
secon: and white, £5 per ton. Scrap, per ton: Old rails for 
re-manufacture, brand D.H., £3 5s.; do., flange or bridge, 
£3 2s. 6d.; engineers’ scrap, and light scrap, £3; old steel scrap, 
£4; scrap metal, £2 10s. 

comparison of Swedish and Belgian irons is interesting. 
Swedish pig, f.0.b. Gothenburg, can be had for £4 5s. net cash ; 
bar, re ? pen ray ry tay bend an ee horse- 

i > gian, f.o. twerp, less 24 per cent. 
bars and slit: Rods, common, £5; best, £5 6s.; “hee ” best 


E 


~ “B.B.,”£5 14s.; hammered, £7 10s.; puddled steel, £12 ; Bessemer, 


£13. In local buildings Belgian girders are still used, local 
makers being evidently unable to compete in this speciality. 

Cutlery and general hardware have not altered since my last 
notes. The engineering firms are only partially employed. 
Files, saws, and edge tools are slack. Electro-plate and Britannia 
metal goods in better demand. Local firms who made a rush for 
Cyprus are now making a rush back, large consignments of goods 
having been found utterly unsaleable in that island. 

There have been several exhibitions of the electric light in 
Sheffield during the last ten days. They have been fairly success- 

al. The Town Council have declined a proposal from Mr. 
Weston, a local gentleman, to light and extinguish the street 
lamps by electricity. The mayor, who is chairman of the gas 
company, said the plan was impracticable. 

The Duke and Duchess of Norfolk, and a distinguished party, 
have this week visited the Cyclops steel and ironworks, and also 
the Norfolk gunworks. 

Messrs. Derby and Sons, cutlers, St. Phillip’s-road, who sent a 
pair of carvers to the Earl of Beaconsfield, and the Marquis of 
Salisbury, have had their wares splendidly advertised by the notion, 
and you may soon expect to hear of a speciality in the market 
under the title of the ‘‘ Beaconsfield-Salisbury carver.” Catch a 
Yorkshireman missing his opportunities ! 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Prices of pig iron have not fallen during the present week, but 
remain firm at the rates quoted in my last letter. ‘The informa- 
tion received as to the condition of the Scotch market—which did 
not evince any further fall—had a great effect upon the Cleveland 
market on Tuesday. Merchants were trying to bear down prices, 
but were not successful. The market price for No. 3 G.M.B. 
was 39s. per ton. Prices for forward delivery were 39s. 6d. per 
ton. It may be interesting to your readers to note the rapid 
decrease of stocks in Cleveland during the past four months. At 
the end of a stocks of Cleveland iron amounted to 
220,350 tons. ides this there were in public stores and makers’ 
stores respectively, 72,140 tons and 50,108 tons, or a total amount 
of iron in stocks and stores of 342,598 tons. At the end of 
August makers’ stocks were 175,202 tons, and in public stores 
there were 77,257 tons, and in makers’ stores 40,134 tons, or a 
total of stocks and stores amounting to 292,593 tons. It will 
thus be seen that in this period of four months 50,000 tons of iron 
were sold out of stock, in addition to the sale of the regular make. 
The quantity of iron now being exported is large, and a further 
reduction stocks and stores will probably be shown by the 
returns at the end of September. Messrs. Connal and Co. report 

their stocks amount to 67,140 tons, while at Glasgow they 
have 194,700 tons of Scotch pig iron stored. 

The prospect of the finished iron trade for the winter is not at 
all encouraging. Orders do not comein readily. At the present 
moment the bar trade is somewhat brisker, but that is owing to 
the near approach of the close of the shipping season, and the 
desire of consumers to get their winter supply as soon as ible. 

A rumour has been circulated in Middlesbrough to the effect 
that some changes were about to take place with regard to the 
firm of Messrs. R. — and m cone Be penne 9 

f , - This is, however, emphatically contra- 
dicted. ‘The firm have, in common with the other shipbuilding 
— of the Tees, been somewhat short of orders lately, and 

ve, in consequence, paid off some of ‘their men. They have 
now received new orders, and there is a probability that some of 
the men will be taken back again. On Saturday the steamship 
Monarch, a large screw steamer built by this firm, made her 
official trial trip from the Tyne. She is 320ft. long ; 354ft. beam ; 
and 244ft. depth of hold ; of 3300 tons burthen, and 2366 tons 
gross register. Her (engines of 200 horse-power nominal, were 
put in by Messrs. Blair and Co., of Stockton. Her first voyage 
will be to Alexandria. 

Messrs. Bolckow, Vaughan, and Co., have just announced an 
oti dividend of 5 per cent. per annum for the half year ended 


une. 
The coal trade has bee hat brisk: ly, i 
seathennenet n somew! er lately, and shipments 





NOTES FROM SCOTLAND. 
(From our own ) 

Tue iron market has been dull throughout the week, and prices 
of both warrants and makers’ iron are again reduced to the extent 
of about 6d. ton. In pigs for shipment there has been less 
Sead Gad tes tehest deeane give 6 of 836 tons as com- 
pared with the export of the egy week, and 1031 under 
those of the corresponding week of last year. Business in the 
warrant market is almost entirely ve, and among brokers 
there to be little or no idea as to when the downward 
course ices will be finally . The arrivals of pigs 
from Cleve continue smaller, and there can be no doubt that 
this branch of the trade will be seriously affected by the decreasing 
value of Scotch pigs. In the course of last week about 1200 tons 
of pig iron were sent into Messrs. Connal and Co.’s stores, which 
now contain 194,040 tons. There is no change in the number of 
furnaces in blast—ninety-two as against eighty-seven at the same 
time last year. 

The warrant market has been sluggish throughout the week. 
On Friday business was done at 47s. 4d. to 47s. 44d. cash, and 
47s. 54d. to 47s. 6d. one month. Business was done on Monday 
forenoon at 47s. 4}d. to 47s, 34d. cash, and 47s. 5d. to 47s. 4d. one 
month, but in the afternoon 47s. 4d. to 47s. 44d., cash were paid. 
The market was flat on Tuesday, with transactions at 47s. 4d. 
one month, and 47s. 4d. to 47s. 3d. cash. On Wednesday busi- 
ness was done at 36s. 10}d. to 37s. 74d. cash, and 47s. 9d. one 
month. To-day—Thursday—a fair business was done at 46s. 74d. 
one month, and 46s. 6d. to 46s. 5}d. cash. 

For makers’ iron the demand is very quiet, and since last week a 
further reduction of 6d. per ton has been made all over, the quotations 
being as follows :—G.m.b., f.o.b., at Glasgow, per ton, No. 1, 48s.; 
No. 3, 47s.; Gartsherrie, No. 1, 55s.; No. 3, 51s.; Coltness, No. 1, 
57s. 6d.; No. 3, 52s. 6d.; Summerlee, No. 1, 53s. 6d.; No. 3, 48s.; 
Langloan, No. 1, 56s. 6d.; No. 3, 50s.; Carnbroe, No. 1, 49s.; 
No. 3, 47s. 6d.; Monkland, No. 1, 49s.; No. 3, 47s.; Clyde, No. 3, 
47s. 6d.; Govan, at Broomielaw, No. 1, 48s.; No. 3, 47s.; Calder, 
at Port Dundas, No. 1, 55s.; No. 3, 47s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 53s.; No. 3, 49s.; Eglinton, No. 1, 48s.; No. 
3, 47s. 6d.; Dalmellington, No. 1, 48s. 6d.; No. 3, 47s. 6d.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Kinneil, at Bo’ness, No. 3, 49s. 6d. 

The demand for iron manufactures from abroad is rather better, 
but there is yet much room for improvement. Last week’s ship- 
ments emb 530 worth of locomotive machinery for 
Calcutta ; £16,000 ice-making machinery for China; £5568 steel 
rails for Montreal ; £8980 cast iron pipes for Rio de Janeiro, and 
£950 for Porto Rico; £2700 machinery for Demerara, and £1515 
sugar crushing for Java; £2372 castings; £4752 bars, of which 
£1920 went to Oporto, £1768 to Rangoon, and £1054 to Java; and 
£4000 different kinds of manufactured articles. The imports of 
manufactured iron are not quite so large as they were lately. In 
this quarter the building trade is now so backward that the 
demand for its purposes has greatly diminished. In some of the 
general engineering works there is much more activity being 
experienced than has been the case since the spring of the year. 
In the shipbuilding trade the engineering department is, however, 
very slack, and the prospects are not at all cheering, as the num- 
ber of orders on hand at present is not at all satisfactory. The 
engineering trades of Kirkcaldy, in Fifeshire, are more briskly 
employed just now than they have been for a considerable time 
previously. ‘ 

The demand for household coals continues to increase. Although 
the Canadian vessels are now all supplied, there is a very good 
inquiry for coals for shipment to different countries, and, in 
point of fact, the export trade is larger and of greater importance 
than usual, the approaching mt be, wot of course, a good deal 
to do with the improvement now being felt; but it is none the 
less welcome after a period of such deep depression. We are 
sending large mp ay to the Russian ports in the Black Sea. At 
the collieries in the Coatbridge district notices were posted at the 
close of last week intimating that in the course of a fortnight a 
further reduction will be made in the wages of all classes of work- 
men. This news has been received with something like consterna- 
tion by the miners, who have been receiving very low wages fora 
long time past. ere is no doubt, however, that the state of the 
traie justifies the course adopted by the employers. Efforts are 
now being made to bring about an amalgamation of the Fife 
and Clackmannan and the Stirling and Linlithgow and Mid 
and East Lothian Miners’ Associations, for what are called 
purposes of ‘‘ mutual defence.” 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


_ Asa proof of what can be done even in the smaller ironworks, 
in the matter of transformation from iron to steel making, 
Llandaff College Works has been turning out a very good quality 
of steel since its restart, and its merchant iron is of the old 
quality. Some repairs, however, being required, there has been 
a partial stoppage there this week. Iron news is of little moment. 
Bombay continues to take a few small cargoes of rails and, Malta, 
Varna, and Aartmus are on the books for minor quantities, 
principally bars. One of the leading’consignees of bars, to Malta, 
is the Llynvi Valley Company. e whole total of iron from 
iff exported during last week was under 2000 tons, and 
from Newport under 600 tons. France and Liverpool are 
taking tolerably large quantities of tin-plate, but the outlook 
of things in this direction is a bad one. e trade suffers from a 
lack of unanimity amongst makers, and as some will take an 
order at almost any price above 12s. 6d. or 13s. for ordinary coke, 
the result is disastrous to those who centre all their efforts upon 
turning out a good brand. The only corrective must come from 
the buyer, who, if he wishes to 7 the foreign trade, should 
insist upon good quality, even if he should press for a low figure. 

The Coalowners’ Association have voted £1000 towards the 
Abercarne sufferers. There is now a strong disposition shown 
amongst masters and men to establish a permanent fund, with 
an ped organisation, and under a specially selected committee. 

ne great object is to provide for the solitary victims as well as 
or multitudes, as at Abercarne, Haydocky Oaks, &c. As 
a rule the nation comes forward when the many are swept away, 
but the few mourning bereaved are left to the sympathies of the 
workhouse, though, in their individual cases, they are as great 
sufferers as the others. A large meeting of the colliers of 
ial amas ha Merthyr Vale, presided over by their excellent 
manager, Mr. Bell, is, I hear, to inaugurate the movement, and 
it is one which I cordially wish success, having in these columns, 
in years, advocated the adoption of a similar course. 

By the way, referring to the Abercarne accident, one of our 
scientific contemporaries refers to blowers as coming suddenly by 
the stroke of a pick upon the collier. The rule is that a blower 
makes its presence known a week before it comes in contact with 
the air of the workings. The pulverisation of the rock is readil 
detected by a competent viewer, and the process seen by which it 
eventually makes itself formidable. And in mines under proper 
supervision, most of these blowers can be prepared for and their 
effects counteracted. 

The process of clearing the colliery at Abercarne still goes on, 
but it is ex to last several weeks before the bodies can be 
removed. From a personal visit I can speak highly of the 


arrangements of the colliery above ground, and these were vitally 
necessary. It is not uncommon in these fiery veins for the men 
to run out. Great interest is centred upon the inquest, and few 
subjects are of such absorbing attraction. 

he long continuance of depression in the coal trade is 
showing itself on the smaller coalowners, and several leasehold 
collieries are now in the market. Yet it is worthy of note, that 





not one of the really important collieries is for and the 
i nr a dasa a eden 


Mynyd is as great as ever. 
alee its expected, bed per ga of this week by auction. 
The four-feet has been struck at Penrhiwceiher, an important 
sinking in the Aberdare valley. The exports of coal from the 
Welsh ports last week only amounted to 91,988 tons, or several 
thousand tons less than were sent from Cardiff alone aes the 
preceding week. In the exports, France shows a marked im- 
provement, over 30,000 tons having been sent there. The 
principal falling off has been to the Mediterranean ports. | _ 
An important inquiry by the Board of Trade at Cardiff into 
the explosion on board the Glasgow in August last, took place on 
Setieedey. Amongst other witnesses, Mr. Thomas Ji stated 
that he had a eee in the summer, in hot still 
weather, when the meter was high, the same effect 
in a coal mine as when the barometer was low, and he 
considered that the effect of a low barometer on coal in the hold 
of a ship would be the same in principle as in the mine. There 
was nothing in the nature of the coal that could lead to spon- 
taneous combustion, which could only have occurred in the case 
of highly bitumi and sulphurous coal with iron pyrites. 0. 
Monday, poy capo yo Mr. Joseph, who is manager of the pit 
from whence the coal came, said that a ton of coal would contain 
30ft. of gas, and in its solid state a ton would emit 30,000 cubic 
feet of gas. He thought the catastrophe must have been caused 
by aflame. Mr. Thomas, analytical chemist and public analyist, 
deposed to the coal containing—carbon, 91°4; hydrogen, 4°23 ; 
oxygen and ony 2°53; sulphur, 0°53; ash, 1°15; water, 0°82. 
Mr. Wales thought that if the tank hatch had been ieft open, the 
explosion would not have occurred. It appeared to be the prevail- 
ing opinion that the explosion occurred from defective ventilation. 
Mr. R. S. Jones summed up the case in an able manner, and 
having given it strongly as the opinion of the Board that there was 
nothing in the character of the coal or the mode of shipment cal- 
ores ¢ to cause the accident, commented upon the necessity of 
having a better mode of ship ventilation, and suggested the 
adoption of two ventilators in every hold, with ample current of 
air. In conclusion, the {chairman remarked that the only 
correction would be by legislative action. : 
Nearly 14,000 tons of foreign ore came to hand at Cardiff this 
week, and, what is a remarkable feature, that last month Wales 
received 6000 tons of pig, chiefly Cleveland foundry iron. 








Tyne SHIPBUILDING.—The screw steamer Plainmeller, belong- 
ing to Watts, Milburn, and Co., of Newcastle, lately went ashore 
on the reefs of Ras-garib, in the Red Sea, with nearly 3000 tons 
of railway iron, &c., on board. She, however, came off uninjured, 
an almost unparalleled occurrence. She was built by Wigham, 
Richardson, and Co., and though classed at Lloyd’s, was 
strengthened amidships above the rules for her class, 


Tue Putsometer.—Messrs. Farina and Bushell, engineers and 
naval architects, of Newcastle, have extended the use of the 
ulsometer in an unexpected direction by adopting it in Messrs. 
Stephens and Mawson’s new steamers Racilia and Rowland, 
which were built by Messrs. Bartram, Haswell, and Co., and the 
Tyne Iron Shipbuilding Company respectively, and engined by 

r. John Dickinson, Sunderland. No. 7 size, capable of throw- 
ing 75 tons per hour, was fitted in place of the usual ballast 
donkey, and although the suction pipes were small compared 
with oie regularly used with the pulsometer, the most excellent 
results have been obtained, and after several long voyages both 
owners and engineers speak warmly in their praise. For washing 
decks, fire pump, pumping bilges, and circulating for condenser, 
it works admirably, but where it shows to best advantage is on 
the ballast tanks, where it discharges with great rapidity. 
Recently, Mr. Moffat, superintendent of the ‘Tyne Steam Ship- 
ing Company, arranged for a No. 7 to be fitted on board their 
argest steamer, the Royal Dane, trading between Newcastle and 
London, and being completed. ‘This was tested a few days agoin 
presence of Mr. Moffat and a nuinber of gentlemen. e trial 
was made with steam supplied by the donkey boiler through 
steam pipe lin. diameter only, and the trial was pronounced 
eminently successful in every way. On the last voyage, the pulso- 
meter discharged the after-tank in forty minutes, as against the 
donkey pump, seventy minutes. Other vessels now building will 
be fitted with pulsometers, including two for Messrs. Stephens 
and Mawson, one for Messrs. Watts, Milburn, and Co., one or 
more for Messrs. Jos. Robinson and Co. 


Epprs’s Cocoa.—All the Year Round says :—‘‘ Let us stroll to 
the Euston-road, hard by the Regent’s Park, to Epp’s Cocoa 
Manufactory, where may be studied the making of cocoa on a 
stupendous scale, giving a just idea of the value of these articles, 
not as luxuries, but as actual food.” 

Epps’s Cocoa.—John Bull says:—“ An idea of the vast extent of 
the industry may be gained from the fact that one firm alone— 
that of Messrs. Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Eprps’s Cocoa.—Christian World says:—“‘TIf I am to take 
cocoa,” said I, ‘I must see and ju uge for myself what are 
the ingredients of which it is composed; with this view I made 
my way to the cocoa manufactory of James Epps and Co., in 
the Euston-road.” 

Eprs’s Cocoa.—‘‘Cassell’s Household Guide” says :—‘‘ We 
will now give an account of the process adopted by Messrs. 
James Epps and Co., homceopathic chemists and manufacturers 
of dietetic articles, at their works in the Euston-road, London.” 

Epps’s Cocoa.—Morning Advertiser says :—‘‘ Nearly two cen- 
turies after, in 1832, the duties which had hitherto been almost 
prohibitive, were greatly reduced, and one of the first to take 
advantage of re-establishing the i eure of cocoa was Messrs. 
Epps and Co., the Homeopathic Chemists.” —Apvr. 
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MARINE ENGINES AT THE PARIS 
EXHIBITION. 

MaRINE engineering is very indifferently represented 
at the Paris Exhibition. There are, it is true, about a 
dozen marine engines, none of which, perhaps, would 
indicate more than 50 or 60-horse power, but of large 
engines suitable for sea-going ships there are but three 
examples shown. One of these is by MM. Claparéde et 
Cie., the second is from the Government factories at 
Indret, and the third is exhibited by MM. Schneider, of 
Creusot. We hope to illustrate two of these engines ere 
long ; meanwhile, a few words of description not be 
out of place here. 

The — by MM. Claparéde, and those from 
Indre be found in the naval annexe on the 
T éro side of the Seine; that shown by MM. 
Schneider is in the Creusot pavilion in the Champ 
de Mars. MM. Claparéde’s exhibit consists of a pair 
of boilers and a compound horizontal engine, with 
the screw shaft and screw all in place, just in the relative 
positions they would fill in a ship. We shalk not give 
any precise dimensions at present. It will suffice to say 
that the a could probably indicate 600 to 800-horse 
power. The boilersare y serene: high-pressure generators 
of the ee type. ‘The are about 12ft. in diameter by 
9ft. long, and have each two furnaces, with grates some 
7ft. long and 2ft. 8in. wide. There is one stoke-hole 
between the two boilers, which are fired fore and aft. 
The furnaces are fitted with double-folding fire and ash-pit 
doors,‘an arrangement which would find no favour in 
the eyes of English stokers. There are no steam 
drums, the steam pipes springing direct from the boilers. 
The fittings are not at all of the substantial character 
which the experience of English marine engineers has 
proved to be indispensable. The feed valves, for 
example, are screwed down to regulate the supply of 
water to the boilers, with screws which are turned, not 
by strong hand-wheels, but by little four-armed brass 
crosses ; and as these crosses are close to the fire doors, it 
seems to be impossible for them to escape being broken 
by blows of a fire shovel the first time the ship encounters 
a breeze. With this exception, however, there is no 
reason to complain. The boilers are shown unlagged, and 
their workmanship is thoroughly good. 

The engines are of the return piston rod or Maudslay 
type, the cylinders on the port and the condenser on the 
starboard side of the ship, the tubes running fore and 
aft. The circulating and air pumps are worked by arms 
on the piston rods. The valves are driven by an ordinary 
link motion, with excessively short excentric rods. The 
engine is exceedingly compact, not an inch of space having 

n wasted, but it is as a cons quence rather inaccessible. 
The workmanship is, however, thoroughly good, and all the 
rubbing surfaces are large. The crank shaft is connected to 
the screw shaft by a huge universal joint which is partially 
enclosed in the worm wheel of the turning gear. Another 
universal joint is provided near the stern tube, which is of 
brass, as is the four-bladed propeller, which is a common 
screw with rather narrow blades quite square at the ends. 
We see no reason to doubt that this machinery will do 
good service ; but it is not at all of a type suitable for the 
mercantile marine, and we understand indeed that it is 
intended for a small man-of-war. 

Close to the engines we have just described stands an 
inverted screw engine by MM. Corpet et Boudin, well 
suited for a yacht, and capable of indicating perhaps 
40-horse power. The piston rod head is guided by a 
parallel motion, and the finish and design of the whole 
machine are very good. 

The Government engines are of 1700 indicated horse- 
power—at least, so runs a statement attached to one of 
the hand rails. But this result must, we should say, be 
obtained with very great ease. They are of the favourite 
French type—that is to say, there are three horizontal 
cylinders laid side by side, and all of the same capacity. 

he middle is the high-pressure cylinder and the two 
others both take steam from it. ‘I'he engine is very 
similar to that of the Friedland, exhibited in Paris in 
1867, and illustrated in THE ENGINEER for July 19th, 1867. 
One boiler is shown. It is much the same in design, 
and but little larger than those exhibited by MM 
Claparéde et Cie., that is to say, it is about 12ft. in 
diameter and 10ft. long. The plates are lin. thick, double 
rivetted, and there are two large furnaces. The work- 
manship is excellent, but the fittings are not more sub- 
stantial than those which we have already criticised. 

The cylinders of the engine lie on the starboard side of 
the ve te pe are faced - two condensers, standing on a 
hollow plate in which are the air pumps and valves. 
The circulating water is propelled through the condensers 
by a es ge pump driven by a separate engine. The 
engines are of the return connecting rod type, wila two 
piston rods to each cylinder. The rubbing surface pro- 
vided for the slipper guides is enormous in area. The 
crank shaft has four bearings, that is to say, one at each 
end, and two between the cranks, but these last bearings 
are double, each being of less length than the end bear- 
ings. Very nice adjustments must be made to keep all 


would be necessary to stop them, to slide one wheel out 
of gear with the other, to turn the valve crank shaft half 
round, and to put the wheel in gear once more ; then on 
turning on steam the engines would move in a reverse 
direction to that which they originally followed. We 
need hardly say that such a system of working as this 
would be quite intolerable, and by the ingenious 
arrangement actually adopted, the engines may be 
handled just as though the valves were worked with an 
ordinary link motion. To make this clear it must be 
understood that the spur wheel to which we have already 
referred is not keyed on the valve crank shaft, but is 
free to revolve on it thro half a revolution. On the 
valve crank shaft B, is keyedaforging, Ain the accompany- 





ing diagram. One end of thisforging is a toothed segment, 
the other end carries a stud which goes into the slot C 
in the spur wheel. Matters being thus disposed, it will be 
seen that the valves would be driven by the arm A when- 
ever the stud came in contact with either end of the 
slot C, and according as the stud was driven by one end 
or the other of the slot, so would the engines turn ahead 
or astern. In a word, this gear would be extremely 
similar to the loose excentric gear almost invariably used 
for many years to reverse marine engines, and still to be 
found in the passenger steam boats plying on the Thames, 
In order, however, to make the arrangement practicable 
on a large scale, means have to be provided for causing the 
revolution of the valve crank shaft to carry the stud to 
one end or the other of the slot C. This operation is 
effected by the worm D, which gears into A, and is 
caused to revolve by means of the bevel wheel E which 
passes through an aperture in the spur wheel F. If 
this wheel E be caused to revolve, then the engines will 
be reversed, and when the arm A is in any intermediate 
position, such as that shown in the sketch, then the 
valves will be driven, not by the ends of the slot C, but 
by the worm D. 

It would be impossible, without detail drawings, to 
make the arrangement for turning E quite intelligible. 
It must suffice to say that, by means of an internal and 
external gearing on the other side of F, and the equivalent 
of a jack-in-the-box, E can be made to revolve even when 
the engines are at work, just as though F were standin 
still. The requisite power is supplied by two sma 
oscillating cylinders, just below and at the end of the main 
crank shaft. These drive by bevel gear two cone pulleys 
which grip between them the reversing wheel, the rim 
of which is of wood, and about Gin. wide, the wheel 
being some 4ft. in diameter. By causing this wheel 
to revolve faster than the crank shaft, the arm 
A may be made to advance through half a revo- 
lution, and the engine reversed, or the arm may be 
brought to any intermediate position, so as to work the 
steam more or less expansively. The device is certainly 
very elegant, but it is also desperately complicated, and 
we fail to see what general advantage it possesses over 
excentrics and a link motion. It is clear, however, that 
very considerable difficulties have to be encountered with 
these three-cylinder engines in arranging the valve chests. 
In short, they cannot be placed between the cylinders, 
and no aes is available but the tops of these last. This 
being the case, excentrics could only be made to com- 
municate with the valves by rocking levers if the excen- 
tric were on the main crank shafts, and rocking levers 
are objectionable. But. excentrics might be fitted on a 
second shaft, and a link motion could then be used. 
Indeed, this last is precisely the arrangement adopted in 
the Creusot engine to which we shall come in a moment. 
It is to be presumed that this gear works well, as it has 
been in use in the French navy for more than a dozen 
years. 

Litile more requires to be said concerning the Indret 
engines, they are of excellent workmanship and very sub- 
stantial, but our insular prejudices induce us to believe 
that quite as good results as these engines can give would 
be obtained by simpler machinery made by English firms. 
In this case, again, the crank and propeller shaft are con- 
nected by a very heavy and massive universal joint, the 
necessity for which we fail to perceive—unless, indeed 
the ship for which the engines are intended is built of 


these brasses up to their work and prevent heating. The | wood 


most remarkable feature about the engine is the valve 
gear, which is a modification of that patented by Mr. 

harles Sells several years ago, and fitted to man 
engines by Messrs. Maudslay, Sons, and Field. It will 
not be easy to make this gear intelligible without draw- 
ings, but we shall do our best. 

Che slide valves lie horizontally on the tops of the 
cylinders. The valves are driven by a small secondary 
crank shaft parallel to the main crank shaft. This second 
shaft has on the forward end a spur — and this 
wheel gears into a second spur wheel of precisely the same 
size, keyed on the main crank shaft. It will be seen 
that if these wheels were put together in the proper 
position, the valves would be worked just as though 
excentrics were employed in the usual way. But the 
engines could not be reversed, nor could the lead or point 


of cut off be altered. In order to reverse the engines it 





By far the finest marine engines in the Exhibition are 
those intended for the ship Mytho, and constructed at 
Creusot. They are compound engines with three inverted 
cylinders all of the same dimensions, namely, about 48in. 
in diameter, and 3ft. 4in. stroke. The cranks are equally 
spaced, 120deg. apart. The middle is the high-pressure 
cylinder, and the others are the low-pressure cylinders. 

hey are carried ona cast iron framing; the two con- 
densers, on the port side of the engine-room, constituting 
part of the frame. The slide valve chests are all on the 
starboard sidés of the cylinders, and they are driven by 
a separate crank shaft propelled by two spur wheels, one 
at eachend. The valve crank shaft carries four excentrics, 
two of which work the bilge, and two the feed pumps. 
The valves are reversed by a link motion, in the ordinary 


way. The shifting of the links can be ceaternes when 
the engines are not under steam by a hand-wheel and 





arc and worm, but, when under steam, the operation is 


performed by a small massage | steam piston and 
cataract. The annexed diagram will give a general idea 
of the arrangement of the engines better than 3 of 
meg We hope in an early impression to illustrate 
them fully. 
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The air pumps A are driven by very large excentrics, 
B, one at each end of the crank shaft, which is carried on 
six bearings. The length of the engine is no less than 
33ft., and this is due to the great amount of room taken 
up by the six bearings and two coupling boxes. The 
condenser tubes run fore and aft, and doors are provided 
by which access can be readil obtained to the condenser 
heads. Wecannot call tomind any engines which we have 
seen more substantial than these or better finished. There 
are some few matters of detail to which we might take ex- 
ception, as not being likely to facilitate the labours of the 
engineerincharge. But regarded asa whole, itis impossible 
to deny that Creusot must take a first place as a marine 
engine factory. The workmanship is perenct, without any 
attempt at extravagance of finish. he engine looks in 
fact, as though it were made for service and not for show; 
and if three cylinders are to be used, they cannot be 
better used than in this engine. Just beliind it, and close 
to the wall, lies the most magnificent steel forging we ever 
saw in the shape of the propeller shaft for these 
engines. We cannot conclude this article without 
adding that marine engineers in this country may have 
more to fear than they think from French competi- 
tion. If MM. Schneider et Cie. made up their 
minds to build compound two-cylinder engines of the 
English type, there is every reason to believe that the 
could turn out work equal to that of the best Englis 
houses, and there is but too much reason to fear, at a 
much lower price than an English firm could afford to 
take. Those who will examine M. Claparéde’s engines 
will also find that within the last few yeers France has 
made great strides in marine engine building. If to skill 
and excellent material be added cheap labour and long 
hours, it will be seen that the French engineer has a 

eat deal in his favour. Let it not be supposed that we 

esire to disparage English work as compared with 
French ; far from it. We write as we do to warn the 
English working man that the enemy with whom he has 
to contend is at our Med gates, and that even in a branch 
of engineering in which England has hitherto distanced 
all competition, a rivalry is springing up, the effects of 
which may ere lung be disastrously felt in this country. 
The engine fitter and erecter, moulder and smith, should 
remember that in France longer hours are worked and at 
much lower wages than are dreamed of in England. It 
is useless, moreover, to urge that the Englishman does 
more work after all than the Frenchman. The capacity 
of a shop for turning out work is now-a-days measured 
far more by its tools than by its men, and in this respect 
France is not very far behind us at this moment. 








PRACTICAL NOTES ON RAILWAY 
TUNNELLING. 
By Cnaries F. Gripper, C.E. 
No. IT, 

Headings.—The shaft having been sunk, the next 
operation is that of driving the heading. A heading must 
be driven, not only to afford communication all through 
the tunnel and between the several working faces 
but also to allow of the centre line of the tunne 
being accurately set out below ground. Upon 
the question of the relative position of the heading 
a great diversity of opinion exists, as to whether it shoul 
be driven at about formation level, and be what is called 
a “bottom heading,” or be driven with its top a certain 
distance higher than the extrados of the tunnel arch, and 
be what is called a “top heading.” There are arguments in 
favour of both positions,and whattheauthor now has to say 
upon the matter is not put forth with any idea of settlin 
the question, but simply as the result of experience, an 
bearing in mind that a tunnel in unsound ground is now 
being considered. A contractor is generally paid for 
driving one heading, and there is no doubt that a to 
heading must eventually be driven all through the tunnel, 
not necessarily all at once, but certainly for each length 
as it is got out for lining, this top heading being needful 
for getting into position the crown bars ; and it is argued 
that as the driving of this heading for the bars is the most 
expensive operation of the mining, why not drive it 
right through the tunnel at the outset, more especially as 
it will be paid for? It may besaid that driving a continuous 
heading, whether “top” or “bottom,” will cost about 
the same money, and it may be reasoned, if a contractor 
must drive a top heading in any case, which undoubtedly 
he must, and that as he will be paid for a heading driven 
somewhere, why not drive it at the top? This is about 
the only good argument in favour of driving a top instead 
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formed under each, and that there is one shaft at either | cess, and 


end of the tunnel, and three intermediate ones as nearly 


pro- | equidistant from one another as practicable. The centre 





being miued and 
butt or thick end, and that the superincumbent weight 
upon these bars will cause them to sag or settle down, 
before the arch can be keyed, a depth of 12in. Then, 
this quantity, known as the “drop,” must be allowed for 
by keeping the bar so much higher, so that when the 
settlement or sagging has taken place the bar is yet high 
enough to allow room for the full thickness of the brick- 
work. Thus it will be seen that the top side or “ back” 
of the bar must be 2ft. 6in. higher than the extrados 
of the arch, and consequently the under side or “ belly” 
of the head tree of the top heading must be kept 
sufficiently high up to allow of the bar being 
p under it. Let a top heading be driven, 
and the first thing found to be inconvenient is that 
on arriving at the two ends of the tunnel the 
through it is at a higher level than the formation of the 
cutting, and consequently there is a lift of some 15in. 
Next you decide upon the position of the “ breakup” 
between the shafts. A breakup is formed by opening 
out and lining a length midway between two shafts, after 
the heading is driven between them. This creates at 
once two new working faces, and facilitates the progress 
of the mining and lining, and allows of more hands being 
employed, and the work of finishing the tunnel expedited. 
One of these faces is worked backwards towards one 
shaft, and is manned by the gang working at the 
shaft; the other face is worked in the opposite direction 
towards the other shaft, and belongs to the gang at that 
shaft. Now as the breakup is being formed from 
a top heading, the bottom of which is about 15ft. above 
the formation level of the tunnel, all excavation below 
the level of the bottom of the heading has to be raised 
into the heading, taken along it as far as the face working 
from the shaft, down that face to the shaft and up to the 
ground surface. Water has to be dealt with in the same 
way, and this process must continue until the faces 
worked from the shaft and breakup meet one another. 
But these are not the worst or strongest arguments 
against a top heading. Bearing in mind what has been 
said about the uncertainty of the weight to be supported 
and provided against, and having driven the top heading 
on the assumption that a certain thickness of lining, and 
certain bars with a certain drop will be sufficient, the 
first length is commenced, and before, perhaps, three of 
them are complete, the calculations are found valueless, 
and that a lining 3ft. thick, bars 2ft. diameter, with 18in. 
drop, are absolutely required to withstand the weight. 
The top of the top heading has to be raised 18in. or 2ft. 
all throughout the tunnel, and that with an increase 
of weight on it, owing to the ground Laving been pre- 
viously disturbed. This raising is an exceedingly difficult 
operation, and will be found to cost quite 50 per cent. of 
the first cost of the heading. It may be said, then if this 
contingency is likely, why not drive the heading high 
enough and out of harm’s way to begin with? Do so, and 
if the first calculations as to thickness of lining, &c., are 
borne out, there will be so much more dry packing to do 
between the brickwork,and the roof of the mined ground. 
Again, in driving a top heading, at the outset consider- 
ably stronger timber would have to be used, as some of 
it would have to remain under strain a long time—on an 
average for half the time during which the tunnel is 
under construction—whereas the timber used for sup- 
porting a top heading driven for each length, as it is got 
out, would only remain under strain about ten days, and 
consequently need not be so strong. If “ drawing bars” 
have to be employed—the nature of which will be ex- 
plained further on—they will necessarily have to be 
ylaced under the head-trees of the top heading, which 
ead-trees form the top timber of the settings placed in 
the top heading to support the ground until the crown 
bar is in position and propped, and will remain in position 
until the brickwork of the length is keyed ; the bars are 
then drawn, and serve again for the next length, but the 
head-trees cannot be got at, and have to remain in and are 
lost; it is therefore a consideration that this timber should 
be no stronger than is absolutely necessary. In a light 
tunnel no “drawing bars” are needed, what are termed 
“taking-out bars,” being employed, and when they are 
taken out the head-trees can be got out with them. Again, 
there is always more or less face weigbt in a length, that 
is a pressure tending to push the face forward into the 
length, and often this causes a good deal of movement, 
and necessarily more, near the top or roof of the length 
than near the bottom of it. This pressure dislocates the 
top heading timbers, and the settings will be tound to be 
gradually leaning over towards the nearest working face, 
and to keep them up and the heading open, lining or 
intermediate settings will be needed, placed between 
those originally set, and also lacing boards spiked securely 
from head-tree to head-tree, and from side-tree to side- 
tree, to tie all together, and even with these precautions 
the author has seen utter collapse as a result of this face 
weight. Lastly, a bottom heading has the advantage of 
becoming a drain for all water above it, and so keeping 
the work in the top of the length dry. The cases men- 
tioned as likely to occur have all happened in the author's 
experience, and caused much loss of time and money, 
and, as the use of experience is to avoid repetition of 
errors, he, for one, has made up his mind never again to 
drive a top heading through a tunnel at the outset, unless 
previously assured that there will be but little weight, 
and that reasonable calculations as to lining bars, &c., 
can be depended upon. Circumstances alter cases, and 
good engineering consists in making the best selection 
when alternative plans are available. 

Setting out Lines, Driving Headings, and Fixing 
Position of Working Faces—¥rom what has preceded 
it will be gathered that it is more desirable to drive a 
bottom heading. We will suppose that all the shafts are 
sunk to formation level, and that a good sump has been 





and accurately set out on the sur- 
and permanent points in it esta- 
blished, one on each side of each shaft, in the straight, 
if the line be straight, or in the ——— of the 
curve at the shaft, if the line be curved. ‘These pvints 
should be well clear of all workings, so that they may 
not be disturbed. Provide two — wires sufficiently 
long to reach from top to bottom of either of the shafts ; 
set up the theodolite over one of the points, and sight on 
to the other across the shaft. Securely spike two pieces 
of board on some convenient part of the head-gea: 
transversely to the line of the tunnel, one on each side o 
the shaft, and as far apart as the width of the shaft will 
allow, so that the wires may hang from them freely. Cut 
a notch in each board exactly in the centre line as fixed 
by the instrument, and let the wires be suspended in the 
notches with a heavy plumb-bob on each—say 10 Ib. 
weight, or heavier. These bobs should swing at the shaft 
bottom ina pail of muddy water, or oil, to keep them 
steady. Care must be taken to see that the wires hang 
clear of all timber, &c., in the shaft, The two wires are 
now in the exact centre line of the tunnel, and their line 
can be transferred to some fixed point on either side of 
the shaft, by the eye, or by stretching a fine cord across 
them ; this will be sufficiently near for driving ten yards 
of heading on either side, but when this length is done 
more accurate lines will be required. The wires must be 
again swung and the theodolite taken down the shaft. 
Procure a lump of soft clay and stick it on the floor of the 
heading at a point about half way between the shaft and 
either face of eas Then with a plumb-bob attached 
to a fine line, sight on to the line of the wires as near as 
possible with the eye, and make a mark in the clay where 
this bob drops. Set the instrument over this mark and 
sight on to the nearest of the two wires. By this time it 
will be found rather dark, and the cross hairs of the 
telescope undistinguishable. This must be provided 
against beforehand ; any instrument maker understands 
how to pierce one of the trunnions, and place in it a 
mirror and reflector. By holding a candle to the end of 
the trunnion and looking through the eye-piece the hairs 
will be distinctly and steadily visible. To see the sus- 
vended wire, cause a man to hold a piece of white paper 
hind it, and behind the paper a lighted candle, the 
wire will then show plainly. Set the instrument on this 
wire and then have the wire gently moved to one side 
and the cross hairs should cut upon the other wire. If 
they do not do so it is because the point in the clay is a 
little out, the instrument must be gently shifted until both 
wires coincide exactly with the cross hairs of the telescope. 
A transit theodolite is indispensable for tunnel work. 
The centre line of the tunnel is now on the instrument ; 
procure two iron staples, and drive one of them into 
the belly of the head-tree of the heading in the setting 
next but one or two to the face, and in this staple file a 
nick exactly in the centre line, and do the same at the 
face of the heading on the other side of the shaft, 
without moving the position of the instrument. By 
hanging plumb ne in these nicks, the miners now have 
an accurate line, which will serve for another twenty yards 
or more each way. Now, let the author advise all young 
engineers to be very particular about giving these points 
in the centre line, fet every point put in be exact, 
whether it :s for permanent or temporary use ; it will not 
do to be ina hurry and say : “Oh! that’s near enough 
for what is wanted now.” It never can be said when or 
how a point once put in may be used again ; it is there 
and-ought to be correct, and at some time in the dark 
the men mistake it for another, or the engineer forgets 
perhaps that he put it in only for a temporary purpose, 
and it gets worked off, and if only a little wrong it pro- 
duces a great error sometimes before done with, and 
causes no end of trouble and rectification. There cannot 
be too many line points in a tunnel provided they are 
all correct ; sometimes owing to pressure, slips, shots, 
&c., some may get moved ; if, however, there are plenty 
of points, suspend lines to all and see how they look for 
line. Perhaps one or two will be found to be out with the 
others, if so take the line of the majority andimmediately 
obliterate the wrong ones. A great fuss is often made of 
the ditticulty of placing working lines in a tunnel, but it 
is very easy, only requiring a sound knowledge of the 
theodolite and the properties of curved lines, plenty of 
patience, and a determination not to be beaten, and to 
have everything correct. If the tunnel is straight and 
the heading fairly driven, it will be very easy to put 
in the working centre line for the mining, by dropping a 
single wire down each shaft, the wire being ranged 
in the true centre from above, and then set the theo- 
dolite at one shaft and sight on to the next forward, 
and reverse on to that backward. If the cross hairs do 
not cut both wires quite correctly, halve the error at 
both shafts, shift the instrument forward, and try the 
next shaft, and so on, until all the five wires are in 
a true line. Now carefully fix points in the heading 
between the wires, at, say, every half chain, by driving 
a staple into the head-tree and filing a nick in it. These 
points thus established should be verified every now and 
then by going over the same process as described above. 
A Sunday is the best day for such verification, and, 
indeed, for ;utting all lines into a tunnel. The men are 
not at work, and the workings are free from gunpowder 
smoke. Miners are an expensive class of men to keep 
idling about while lines are being placed, and the know- 
ledge of this will often cause an engineer to over-hurry 
himself, and make errors, if he attempts the work on a 
week-day. If in checking lines the points in the heading 
are found not to come in with the wires at the shafts, it 
does not follow that the points are wrong, for very often 
the mining works cause the ground above to settle, shift- 
ing the points established near the shafts and throwing 
the wires out. If the tunnel is on a curve there is no 
difficulty about giving the lines, but there is more chance 
of error, as calculations of angles, &c., come into the pro- 





figures are apt to get wrong ; twice two do no® 
invariably make, four when summing inatunnel. The 
simplest way of giving lines on a curve is to drop one 
wire down the shaft exactly in the centre line, and then 
set the instrument in the line tangent to the curve at this 
wire, and let a second wire drop in this tangent line, then 
take the theodolite down the shaft and produce this 
tangent line into the heading, placing points in it at 
every half chain, then calculate the off-sets from the 
tangent to the curve, and measure them off from 
point, drive in staples and file nicks, and it is well also to 
make a neat plan of this ing, marking on it the 
tangent line and points in it, and the offsets to the curve 
at each in plain figures, and give it tothe foreman miner, 
who is, or should be, a very intelligent fellow. A point 
may be lost or blown out by a shot when the engineer is 
not at hand to help; the foreman will, if he understands 
the plan, be able to help himself. Let not any engineer 
attempt to give curved lines on any rule-of-thumb 
rinciple, but always —- a theodolite both above and 
low ground, as errors in the lines of a heading, although 
not serious, are a never-ending source of trouble, annoy- 
ance, and loss of time, besides which, if h 
from opposite faces do not meet well, the line of tempo- 
rary metals to be afterwards laid do not meet, and 
wagons will be continually getting off the road at this 
jink and a full wagon off in a close heading is a serious 
usiness sometimes. Of levels to be given in the headin, 
little need be said, as every engineer is conversant with 
the process. A B.M. having been established at the 
bottom of each shaft by measuring down with rods, a 
“rob” should be driven into the timber at rail level, and 
painted some distinctive colour, and if the tuunel is on 
a gradient, a board should be provided, about 15ft. long, 
with oneedge quite straightand the other cut to the inclina- 
tion of the gradient ; the foreman or ganger can then level 
from the B.M. andkeep about — until sufficient heading 
is driven to allow of another B.M. being put in by the engi- 
neer. The bottom of the heading should be kept about 1ft. 
above intended formation level. The size of the heading, 
clear of all timber, should be sufficient to allow of the 
free passage of a tip-wagon ; because so soon as the head- 
ings are through, a line of temporary rails should be well 
and carefully laid through the entire length of the tunnel, 
connected with the cuttings at either end, and with the 
outside works; this road will be found very convenient 
for bringing in heavy bars and long timbers, bricks and 
mortar, and for taking away the excavation from some of 
the faces. A heading 7ft. Gin. high, and 8ft. 6in. wide at 
the underside of the head-tree, and between the side 
trees will be sufficient. While sinking the shafts, &c., a 
good supply of small larch timber should be provided 
or this, averaging from Gin. to 10in. diameter, and also 
plenty of poleing boards, from lin. to 14in. thick, 6in. to 
Yin. wide, and about 4ft. long; and it may here be men- 
tioned that if the ground is loose and shaky a great many 
such boards will be wanted, as the supply of them 
direct from a timber merchant is doubtful, and to be 
without them is every bit as bad as being without bricks 
and mortar ; to insure the necessary supply for a tunnel 
one mile long, at least two circular-saw benches should 
be set up and driven by the engines working the pits. 
Scotch and spruce fir can generally be procured in the 
tree at from ls, to Is. 4d. per cube foot, depending, of 
course, upon the locality, and sawn on the spot, to any 
dimensions needed ; a great many footblocks, cleats, and 
wedges will be wanted, all of which can be cut out by 
these saws. This sawing should not be done by piece- 
work; it causes much trouble in measuring the work 
done, and the miners will constantly come up the shaft 
and take down boards and wedges which have not been 
measured, and the sawyer’s word must be taken as to 
quantity, as it is not possible for the time-keeper, or 
oreman, to be always on the spot. By day-work, poleing 
boards should be sawn for about 2s. 6d. to 3s. per 100 
superficial feet, measuring one side of the board only. 
One cube foot of timber costs, say, 1s. 4d., and will make 
8 superficial feet of 14in. vais and there will be at 
least 5 per cent. waste, so that poling boards will not cost 
less than 22s. per 100 superficial feet. Larch timber, 
such as required for head and side trees, will cost 1s. 9d. 
to 2s. per cubic foot, and may be safely reckoned at 2s, 
to include waste and tops. The side trees when in _posi- 
tion in the heading should have a “sprag” of 6in. each, i.e., 
should lean inwards to that extent at the top, so that if 
the distance between them at underside head tree is 
sft. 6in., at the bottom of the heading it should be 
9ft. 6in. Every side tree in a heavy tunnel should be set 
upon a foot block of hard wood, about 15in. square, and 
2in. or 3in. thick, and placed at about a level of 6in. 
below the proposed floor of the heading; this is to give a 
wider bearing surface,and prevent the tree from sinking or 
cutting into the ground. Sometimes, indeed very often, 
the floor of the heading will commence to rise, or squeeze 
up, owing to the pressure above, and if there are any 
signs of this, every other setting of side trees should be 
placed upon a good square timber, or cill, running across 
the headingfrom one side to the other, below the temporary 
rail level. The weight on the side trees keeps the ends of 
this timber down, and the weight of the.road and passing 
magne keeps the middle from rising. Two side trees 
and one head tree, and when necessary a cill, form a 
“setting,” and a setting should be placed at least every 
yard forward, the poling boards reaching from one head 
tree to the other, and over-lapping 3in. or 4in., and in soft 
ground these boards must placed close together all 
round. The cost of driving a heading of this size cannot 
be positively stated, as it varies directly with the nature 
of the ground; but in good sound shale, where water is 
not a serious obstacle, and weight moderate, the under- 
mentioned figures may be a guide :—Let the head tree 
be 10in. diameter, and side trees 8in. diameter, and polled 
all round. Excavation per yard, forward = 10ft. 7in x 


8ft. 6in., x 3ft. = 10 cubic yards, This may be let piece- 
work for 30s. per yard, lineal, to include setting all 
timber, but not to include getting it down the shaft, nor 
pumping, nor horse at the gin, or of foreman and time- 
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keepers ; these items will not cost less than another 10s. 
per lineal yard. 


TrMBer. 
djareh hood eee 
2 larch side trees 8ft. ,, x 8in. 4, = ” 


Per yard lineal—11 cubic feet 
at 2s, = 22s, 


2 hard wood footblocks, say... ... 0... see cee ate 
Poleing boards 1}in. thick and 4ft. long ... 28 x 4= 
112 sup. feet at 12s, — 13s, 5d. 

Add to this 5s. for use and sharpening of tools, and for 
spikes and brobs used, and the total per yard forward 
becomes £4 1s. 5d.; and to this again must be added 15 
per cent. for contingencies and contractor’s profit, bringing 
the cost per yard forward of such a heading to, say, £4 10s. 
And this price has been doubled, in some tunnels. 
The poleing boards will perhaps ages to be of an un- 
necessary thickness, but it must remembered that 
some of them will have to remain in place until the 
tunnel is nearly finished, and damp and rot very soon 
impair their strength. A working gang, consisting of 
two miners and four labourers, will drive a yard forward 
per day easily at a face in ground, and more some- 
times, when no difficulty is experienced in getting the 
timber in. From the shafts sunk at either end of the 
tunnel it will be found advantageous to drive a gon 
back through the cuttings leading up to the tunne 
mouth, until it reaches the face at which the cutti 
excavators are working —see Fig. 1. Holes calle 
“shoot holes” can then be driven upwards from the roof 
of the heading to the surface of the ground above. Strong 
trap doors are fixed in the bottom of each hole at 
the level of the heading roof, and opening downwards. 
Tip wagons can be run under the holes, the doors 
opened, and the earth shovelled down from the top. 

heu the wagon is full the trap doors are closed, the 
navvies go on shovelling down, and the wagon is shoved 
forward and another brought up under the hole, and so 
on until the set isfull. In woke ground, indeed in almost 
a ground, two men at the hole will do as much as four 
filling in the ordinary way. This method does not work 
so well in a wet, or rock cutting, as the water naturally 
all drains into the wagon, and by the time it has got to 
the tip-head its contents are all slurry, and rock falling 
down the holes breaks the doors and wagons. The dis- 
tance apart of these holes, measuring along the centre 
line, should be Beets by the depth of the cuttingland 
by the slope at which the earth will stand, and should be 
such that a slope drawn from the centre of a hole in one 
direction in the plane of the centre line should meet that 
drawn from the next hole in the other direction, at about 
the ground surface. If the depth of cutting between 
any two proposed shoot holes =. and the slope at which 
the ground will stand is one to one, the distance apart 
of the two holes =2x. With five shafts there will be, if 
these cutting headings are proceeded with, two workin 
faces at each, or ten faces in all, and if the work o 
heading driving is to be proceeded with rapidly, twenty 
gangs of men will be required, ten of them for the day 
and ten for the night shifts, so that if a gang consists of 
two miners and four labourers, forty miners and eighty 
labourers will be the strength; besides these a boy 
between every two gangs, for fetching and carrying tools, 
&c.; a hanger-on at the bottom of each shaft, to attend to 
the skips, and ring the signal-bell ; and on each bank at 
least two banksmen, for landing and tipping the skips. 
As the heading pro; es, light iron rails, about 15 lb. or 
20 lb. per yard, are laid at a gauge of about 2ft. 6in., on 
which run little trollies, similar to those described as 
being required on the bank, and on these trollies are 
carried the skips ; each skip contains about one-third of 
a cubic yard. As, however, it is intended to get tip- 
wagons into the heading when driven through, and when 
communication is made with the outside works, it may 
perhaps be as well to at once lay the temporary wagon 
road, and on it place larger trollies, similar to those used 
by platelayers ; these will carry three or four skips each 
journey ; to draw these a pony will be wanted, which 
can easily be let down the shaft and stabled in a recess 
made in the heading. The shafts are 440 yards apart, 
giving 220 yards of heading to be driven from each face, 
which at one yard per shift for progress gives nearly four 
months as the time required to join all up. Of course, 
before this the mining and lining can be commenced from 
the shafts, the engineer having satisfied himself that the 
lines are correct ; but it is re y not wise to commence a 
breakup until the heading is through, at least between 
any two shafts; besides,a breakup is generally made 
mid-way between two shafts, and consequently at or 
about the point where the headings from the shafts 
meet. The headings being all am - , the engineer must 
now give working centres again. He will have been able 
to judge pretty well how his first lines were for correct- 
ness, by the way in which the headings have met. Let 
down one wire at each shaft, which wire must be care- 
fullyranged into centre linefromabove, and begin with the 
theodolite at one end of the tunnel, working the centre 
line in from the cutting outside (we suppose the heading 
through that to be also complete), and run a trial line 
right through the tunnel, leaving points as he pi 
and checking on the wire at each shaft; this trial line 
requires going over two or three times comme it 
seldom comes in quite correct the first time, and — 
‘established this line correctly, go back and fill up wi 
permanent points between those left on the trial line; 
take notes of the position of each of these points, so as to 
recognise them again and be able to swear to them. 
Mischievous persons, discharged men, é&c., have been 
known to move these points for spite, or through 
ignorance. Giving these lines in a tunnel one mile long, 
will occupy two or three days, unless the first trial line 
was very lucky. Level B.M.’s should also be established 
all along the heading, all at R.L., and Asm: marked. 
During the time occupied in driving these “agra e 
good deal of water may have been tapped, this must 
conducted to the sumphs under the —— times are 
generally fixed for drawing it, as at breakfast-time and 


. 





dinnen-tinee, and at the change of shift, when there i 
always some time to spare before the on-coming shift adie 


to and is ready for sending full skips to the shaft, also 
genoaly the sumph is quite emptied on Sunday morning. 
or dra this water up the shaft a large barrel is 


a 
uired, a barrel,” capacity 40 or 50 
pr and this will serve all through the work, unless 
water comes in very large quantities, in which case a 
steam pump will be found the best and cheapest means 
of getting rid of it. The barrel mentioned must be very 
strong, and iron bound, and hooped, one —_ being fixed 
just below the centre of gravity of the barrel when full, 
with two lugs or eyes in it opposite one another. To these 
lugs is attached a strong iron handle, passing from one 
eye over the top of the barrel to the other eye, and so 
attached that it can fall over to one side or other. To this 
handle is connected the winding rope, and on the to 
edge of the barrel are fixed two hinges, one leaf secure 
to the barrel and the other loose, and formed into two 
prongs, which — e the handle when the barrel 
vem raised or lowered, and prevents it canting. On 
the full barrel arriving at bank, the men disengage the 
rongs by throwing the hinge bees and easily tip the 
rrel into the shoot provided for taking off the water ; 
the barrel being swung below the centre of gravity is 
tipped with ease without disconnecting it from the wind- 
ing rope. 2000 gallons per hour can be raised by this 
means at each pit. While all this work has been in pro- 
ess the contractors will have seen to the provision of a 
arge supply of strong larch for bars, for  <m the 
mined length, also poling boards, and have been getting 
bricks on to the sell ormore probably making them. An 
ordinary tunnel for a double line, without an invert, and 
with walls and arch 2ft. 3in. thick, and of the dimensions 
shown on the figure, will contain 17} cubic yards of brick- 
work per a gag We may suppose each length 
turned to be 5 yards long, containing 864 cubic yards of 
brickwork, 350 bricks is not too many to reckon per 
cube yard ; a length will, therefore, require the provision 
of 30,000 bricks, and as there are five shafts, in two of 
which one length each per ten days is to be turned-. the 
work only progressing in one direction from them—and 
three shafts where two lengths each per ten days 
one in each direction are to be turned, there wi 
have to be provided bricks sufficient for eight 
lengths in the course of each ten days, or 240,000, 
a quantity hardly obtainable in most localities, and even 
if they could be got, there would probably not be horses 
to lead them, for even supposing the locality to be sur- 
rounded with brickworks, and the average lead to be one 
mile, a horse would make five journeys per day, and 
bring 300 bricks per journey, or 1500 per day, and as 
24,000 are required, in order to keep up the supply, eighteen 
horses and carts would be required continually at work, 
to say nothing of all the other horses required for other 
work, so that to secure a constant and certain supply the 
most, or at least half, of the bricks must be made on the 
site of the work. The section of the tunnel and thickness 
of lining having been decided, for a double line 26ft. clear 
between the walls is necessary, butthis width must be regu- 
lated by the projection of the carriage doors when opens the 
doors, when open wide, should clear the wall, and it must 
be remembered that when a tunnel is on a curve, the cant 
or elevation of’the outer rail throws the door further 
over, therefore keeping the same total width, the 
wall on the inside of the curve should be a few 
inches further from the centre line than that on the out- 
side, that is to say, that the centre line is still the centre 
line between the rails, but is not that of the tunnel; this 
little difference can easily be adjusted when the curve 
enters the straight again. Centres or ribs for supporting 
the arch while being turned must be provided. e have 
supposed five shafts, at three of which there will be two 
faces, one working each way, and at the other two shafts 
one face each, and between each two shafts a break up 
is to be formed, which gives another two faces to each 
break-up, of which there will be four in this case, and 
consequently eight faces; so that we have eight faces 
due to the five shafts, and eight to the breaks-up, or 
sixteen in all. In a properly organised tunnel, a length 
will be being mined in eight of these faces, and the 
bricklayers will be lining the eight other ; but lucky 
the man who can keep things going in this style. Beer 
is the enemy that often defeats his best considered plans. 
Now, for supporting the arch of a5 yard length, three 
ribs or centres at least are required, two of them called 
“intermediate,” and the other “leading,” and as the 
ribs should always be left standing in one length until 
the next at the same face is keyed, it follows that four 
intermediate and two leading ribs are required per face; 
6 Xx 16= 96 ribs in all, and these must be ready, and a 
few to spare for breakages, before brickwork is com- 
menced. It will be seen from the week the section 
of the tunnel that the curve of the arch begins at about 
6ft. above R.L., and this is the real springing of the arch ; 
but to get the walls up to this height a scaffold will be 
needed, and when this scaffold is built it isas well to 
continue building the walls to a still 
generally centres are set at about 9ft. above rails, and 
this _ we will call “springing.” To build the ribs, 
lay down a good level platform, and ‘on it with great 
accuracy describe the soffit line of the tunnel to natural 
size, and mark the two springing lines and below this line 
another 24in. under it ; this s is for the lagging. As 
the tunnel to be constru is a heavy one, the ribs 
must be made of good seasoned ash or elm, and they 
should be built up in pieces called sweeps, each sweep 
being about 4ft. 6in. long by 15in. deep, and 3in. thick, 
for an intermediate rib three thicknesses of sweep, or 
9in., will be best. The sweeps all being sawn to the 
above dimensions, one of them must be neatly 
adzed to the exact shape of the soffit line (u. s. of laggings), 
always endeavouring to preserve the full depth of the 
reece at =~ middle. go take the <9 layer and 
in at the springing. Take asweep and apply it to 
the soffit line on the platform at the springing, and mark 
this line or curve on the sweep and adze off neatly; spike 


igher level, and |p 





this sweep in place on the platform, its outer edge fitti 
the soffit, and then apply another sweep to the ora 
the one spiked down, mark and adze it to shape, and so 
on until arriving at other springing. For the second 
layer proceed in the same way, only begin with half a 
sweep, and with the third layer with a whole 
ye 4 again ; all will then break joint. To fasten all 
together, nc ge joint, whether inside or outside, 
visible or invisible, four iron plates 15in. long, 2in. wide, 
and jin. thick, and must placed two on each 
side of the joint opposite one another, and must be 
bolted completely through -with: four bolts to each 
plate, taking care that all the bolt-heads are on the 
same side, and good screws and nuts are on the 
other ; by keeping the heads all on one side, the rib 
will be the more easily dragged about on the tunnel 
scaffold, there being no bolt-ends to catch in the 
timber, &c. A rib is sent into the tunnel in halves, as 
being more easily handled, and is bolted together by the 
centre setters when ready for setting. A leading rib is 
constructed in the same manner precisely, but is com- 
posed of four thicknesses, or layers of sweeps, one of the 
two inside agers projecting 2}in. above the others, or 
equal to the thickness of a lagging. ‘This rib is set at 
the leading end of a length which is to be turned, the 
pees rim exactly at the end of the brickwork to be 

uilt ; this rib remains in place, and when the arch of 
the next length is ready for turning, the laggings find a 
bearing point on this rib on the other side of the rim, or 
ot eet al it also keeps the laggings from slipping or 

ing forced out of place. An intermediate rib will cost 
from £6 to £7, and a leading one from £9 to £10. 
Among other necessaries for carrying on the brickwork 
are the side wall frames and distance rods. For the side 
frames take a sound board 14in. thick, 12in. wide, and 
13ft, 6in. long, plane it, and make on edge true and 
straight, and on the opposite edge mark up the distance from 
the foundation of the wall to where the curve begins, and 
then lay down the curve of the wall to the springing oe 
which we have stated is 9ft. above R.L.; shape the boa: 
to this curved line, and on one side of the board nail a piece 
of timber, projecting at R.L., which should be not less 
than 4ft. Gin. above the foundation of the wall. Mark 
the courses of brickwork neatly by saw cuts on the back 
or curved edge of this frame; this will guide the brick- 
layers in keeping their courses uniform ; also draw and 
scribe a plumb-line on both sides of the frame, and cut a 
hole for a bob to swing in. Two of these frames will be 
required at each face, one for either wall. The distance 
pieces are two rods, each exactly half the span of the 
tunnel in length, with a cross-head at one end of each. 
These should be of good seasoned timber, not liable to 
warp, and about 2in. square. Illustration of the ribs 
will appear with the next article. 








Tue Execrric Licgut in tHe Provinces. — Following the 
example of other towns, Sheffield has set itself to test the electric 
light as a substitute for gas. Messrs. Tasber, Sons, and Co., of 
the Electric Works, New Station-road, have brought the electric 
light into the town for their own use. A public exhibition 
of the light has been made. An electric lamp was placed 
on an elevated platform on the roof of Messrs. Tasber’s works. 
By means of a large parabolic reflector, the electric beam was 
thrown over the "Midland station, illuminating the whole of 
Station-road, and also past the car offices and post-office, and 
illuminating a large portion of the town. Regret was expressed 
that Messrs. Tasber had not shown the practical advantage of the 
light when confined in a glazed globe. The experiments proved 
the 4 Spee of the system for the lighting up of public works, 
which is an important matter in Sheffield, but the general public 
is more concerned in its application to the lighting of the thorough- 
fares and the interiors of houses. 

CiLeopatra’s NEEDLE.—In a recent number of THE ENGINEER 
the propriety of granting some recognition for the services of 
Professor Erasmus Wilson, F.R.S., and Mr. John Dixon, C.E., 
for bringing to England and placing on the Victoria Embankment 
the celebrated obelisk of Cleopatra, was discussed. The histo: 
of the connection of Professor Wilson and Mr. Dixon wit 
the obelisk may be briefly stated. In 1867 General Sir 
James E. Alexander, when in Paris, ascertained that the 

rson—M. Davray—on whose ground the prostrate obelisk lay 
in the sand at Alexandria, proposed to break it up for building 
materials as the British did not appear to care for it, though it 
had been presented to the nation by Mehemet Ali Pacha in 
1820, in recognition of the valuable services rendered to Egypt 
at the beginning of the century by Nelson and Aber- 
cromby. General Alexander then determined to try and save 
the national disgrace of allowing the destruction of a national 
trophy. From 1867 to 1877, year by year, with the Government 
and learned societies, the British Association and millionaires, 
General Alexander moved in the matter of the obelisk, and to see 
it placed on the banks of the Thames. Provided with an introduc- 
tion from the Earl of Derby, eae x? of State for Foreign 
Affairs, to General Stanton, C.B. H.M. agent, and Consul- 
General in Egypt, General Alexander went to Egypt, in order 
to be cma to H.H. the Khedive, and, if possible, 
obtain his sanction for the removal of the obelisk. At a 
special audience he obtained the permission desired. Admiral 


cKillop Pasha promised aid at the dockyard of Alexandria. — 


Mr. Wynman Dixon, C.E., brother of Mr. John Dixon, caused 
the obelisk to be uncovered and examined. It was found well 
preserved. General Alexander had several plans for trans- 
porting the obelisk; one he published in THE ENGINEER in 
1872. Mr. Latimer Clarke, of Britannia Bridge fame 
desired to undertake the removal of the obelisk, and was backed 
a millionaire. Messrs. King, — Scotch engineers, 
also proposed to perform the task with a hopper a rovided 
with steam. The Dixon plan, was that of the iron cylinder, “‘ the 
Cleopatra.” General Alexander returned to England, and was 
about to gointo the City, and, with the help of Alderman Cotton, 
to try and raise funds; but he was saved this trouble, for, on 
explaining the condition of the obelisk to his friend, Professor 
Wilson, and recommending the Dixon plan to his notice, he 
said he would undertake the whole matter himself, and then 
made an arrangement with Mr. Dixon in the end of 1877. 
It may here be noticed that in 1801, after the battle of 
Alexandria, the pond uncle of General Alexander, Sir Alexander 
Bryce, R.E., with the army of Sir Ralph Abercromby, acting 
with Lord Cavan-—and the army and navy in Egypt having sub- 
scribed their pay—endeavoured, by means of a jetty, &., to 
remove the te obelisk, but a storm destroyed their work. 
What Sir James Alexander subsequently undertook was at his 
own expense. As yet he has received no public recognition of his 
services. Private friends says we him with an antique vase for 
his table. He happens to be the first knight created by Queen 
Victoria in 1838 “for services in Africa,” and he may possibly 


be deemed worthy of some honour for his successful endeavours to 
save the obelisk of Alexandria from destruction, and lift it frora 
the sand of Egypt to be an ornament to the metropolis, 
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GALLOWAY AND BECKWITH’S VALVE GEAR. 
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IN our last impression we published an elevation of the com- 

und horizontal engine exhibited by Messrs. Galloway and 

ns, of Manchester, at Paris. We give this week a plan of 
the engine at page 240, and above an enlarged view of the 
valve gear, which is a modification of the Corliss trip system. 
We cannot describe this gear better than in the words of the 
patentees, Mr. C. J. Galloway and Mr. J. H. Beckwith. 

4. he is an elevation partly sectional as to the slide 
coupling of a bia: roaqy. yap 2 steam engine. Fig. 2 
is a sectional plan of the slide couplings. The high-pressure 
cylinder has separate induction ports, each governed by a 
slide. Each of the slide rods E and E? has its end fitted to 
work in guides F, and within the fork of a crank or excentric 
rod G and G" which is also guided in F. On each slide rod 
head is fixed a plate of steel ¢ and e*, and on each of the 
rods G and G! is mounted a bell-crank trigger lever H 
and H?, one arm of which has a steel plate / fixed upon it, 
so that when the edge of the plate h engages with that of 
e the movement of the crank or excentric rod towards the 
left causes the slide rod to move also towards the left 
along with it. The slide rods are made with swells, fitted 
to work as —— through packing at the end of the slide 
jacket, so that the pressure of the steam within the jacket 
tends to push the slides towards the right, and thus if either 
of the trigger levers H or H! be moved so as to disen- 

e its plate A or h* from the plate e or e? on the slide 

, the slide rod so disengaged will be forced bysthe 
steam pressure towards the right, and the slide attached to 
it will close the port. Also when the crank or excentric 
rod G or G! retreats towards the right, the steam pressure 
acting on the pranger swell causes the slide rod to 
follow it, the plates A and e or h' and e’ still remaining 
engaged with each other. Pins gy working in slotted holes 
in the slide rod heads limit their movements relatively to 
those of the rods GG". The trigger levers H and H' are 
connected by adjustable rods L and L’ passing through sliding 
sockets and having exterior collars with other bell-crank 
levers / and l', which are worked by the cranks or excentrics on 
the main shaft M that move the rods Gand G", The bell- 
crank levers /, /', are pivotted on a stud R on the vertical arm 
of a counterbalanced lever N, which is worked by a governor 
O, the movements thereof being steadied by a dash pot or 
cataract cylinder P. From this construction it follows, that 
supposing the lever N to be stationary at a certain part of 
each stroke of the engine, as determined by the position of 
the fulcrum R, the bell-crank levers /, /', are moved, so- that 
by acting on the collars of the rods L, L!, they move the 
triggers so as to disengage the edges of the plates / and e and 
h* and e', and thereby to leave the slides D and D? free to 
be moved back by the steam pressure acting on the plungers 
K and K’ and to close the admission ports C and gn thus 
effecting a rapid cut off of the steam supply to the cylinder. 
When owing to increase or decrease of the engine speed the 
lever N is moved by the governor O so as to remove the 
fulerum R of the levers /, /', towards the right or left, as the 
case may be, then the triggers H and H’ are caused at an 
earlier or later period of the stroke to release the slides, 
whereby the steam is cut off sooner or later, according as the 
speed of the engine has increased or decreased. 

We annex a couple of di to illustrate the action of 
the gear we have just described. These diagrams were taken 
February 8th, 1877, from a compound en ine—high-pressure 
cylinder, 14in. diameter ; low-pressure evtinden 2Ain. diameter ; 
and 2ft. 6in, stroke, engine running 60 revolutions per minute. 
They were taken for the purpose of showing the range of 
expansion. Before taking them the stop valve was entirel: 
closed until the engine was almost brought to a standstill, 
whenit was suddenly re-opened, and, as will be seen, the engine 
was brought to its no: —_ in four complete revolutions. 
One of the distinctive features of this engine is the 
placing of the cylinders side by side and having the pistons at 
nearly o} ite ends of the stroke at the same moment. 
This enables the exhaust steam from the high-pressure 
cylinder to pass directly into the same end' of the condens- 





ing cylinder, thus reducing the steam e between the 
two cylinders to the shortest possible dimensions, The 
inlet valve to the high-pressure cylinder is so arran 

that the lead, or point at which steam is admitted, remains 
constant under all variations of load. The whole of the 
valves are on the plain flat principle, and are so arranged 
as not to require any exhaust cavity on ¢1e underside, thus 
allowing the valves themselves to be ot small area and 
reducing friction to a minimum. The flat valve Messrs. 
Galloway consider possesses many advantages over any of the 
various modifications of cocks or lifting valves. The inter- 
mediate valves and also the main exhaust are worked by an 
excentric quite independent from that which actuates the 
steam inlet valves. ‘The crank shaft is of Bessemer steel, 
carried in plummer blocks with adjustable arrangement for 
taking up the wear of the brasses as may be required. All 
valve spindles, weigh shafts, connecting rods, &c., are also 
made of Bessemer steel. The pulley fly-wheel has a diameter of 
18ft., and a width of 3ft. 2in. The driving strap is an exhibit 
in itself; it is a double leather belt, 100ft. Sin. long, 36in. 
wide, and weighs 800 lb. It runs as steadily and quietly as 
though it were made of kid skin. It was made by Messrs. 
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John Tullis and Son, St. Anne’s Leather Works, Glasgow, 
and is calculated for giving off the full amount of the power 
of the engine, viz., 300 indicated horses. ‘The air pump, it 
will be seen, is arranged horizontally in rear of the condensing 
cylinder ; this has several improvements embodied in it. The 
barrel being of gun-metal, cast separate from the body of the 
condenser, it becomes possible at any time to withdraw it for 
the purpose of re-boring, or proper examination. The foot 
and lifting valves are extremely accessible, all being kept 
above the level of the engine-house floor. In constructing this 
engine, Messrs. Galloway’s object has apparently been to com- 
bine artistic design with the least amount of material. With 
regard to the boilers sent by Messrs. Galloway to Paris, the 
“Galloway” boiler is so well known that a description is 
scarcely nec . They embody the improvements patented 

the firm in 1875, which enable them to put in more tubes, 
thus obtaining a greater amount of heating surface and great 
strength; but what is of still greater importance, this arrange- 


ment of boiler makes the whole of the tubes of one exact 
ttern, and interchangeable one with another, as all bevel 

he es are avoided, thus enabling the tubes to be made by 

machinery, insuring more satisfactory finish altogether. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





MARINE GOVERNORS. ‘ 
Sir,—The cause of fully half the accidents that happen to the 
propellers and shafts of screw steamships is traceable to the want 
of an efficient governor for regulating the flow of steam to their 
engines, and one that does not depend for its action upon a 
sudden increase or diminution of the speed of the engine to be 


lated. 
This is the principle upon which all the old rotary or 
momentum governcrs act, and is obviously defective at starting, 
for this reason, viz., the engine is obliged to commence racing 
before the governor comes into play, and itis only by an increase 
in the speed of the engine that the throttle valve can be closed, 
and by the time this is effected the propeller is deep in the water 
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again, “pada aaa “brought up dead ” before the valve can 
be 


career uainted with the wor of marine engines 
at on com ine, well know that if the 
throttle valve is not ly closed before the commences 


to “run away,” it is too late to prevent injurious in 
weather. y patent hydro-tension governor is designed to 
eliminate these grave defects, and to provide a governor which is 
quite independent of the engine in its action on the or 
expansion valve, and one which is actuated by the very same 
Lae ~“ tend to — pron Bee Ree be 5 oes viz., the varying 
ight and pressure e Wi a peller. 
governor can be so delicately odjusted— shen the requisite 
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data as to and diameter of are known—as to faith- { wards bought. the Government, was intended to be a fast | total extension of track of all these com) is over 170 kilos., 
fully register the relative height of water about the screw in | vessel from the first. The engines consequently had to run at a| and they carried during the year 27,000,000 passengers, or a daily 
the amount of opening of the throttle valve, and that being the | very high speed, and it was found that when so run they occasioned | average of 75,000. 

an 


case, it is impossible for the water to fall, or the stern the 
vessel to rise even one foot from its normal position without the 
valve closing to a certain extent. So also when the screw is 
suddenly immersed there is no pulling up of the engines, as the 
water acts upon the governor at the same instant that it would 
affect the engines, and the latter has the full benefit of the steam 
ee en earn can Se best used, thus 
ecting a great savi uel, at same time renderin 
the vessel, when snaating in ballast more ble in a head 
sea, also greatly reducing the wear and tear, and the liability to 
heavy break-downs, and consequent serious delay, if not total loss. 
The construction of the governor will be readily understood from 
the accompanying engraving. ‘The piston A is held down by the 
sping and running chain. The pressure of the water outside 
keeps the ge up, and varies, of course, as the stern of the ship 
rises and falls. e governor has been fitted to the steamships 
Limerick, of Cardiff; Genny Otto, of Newcastle ; St. Audries, 
of Newport ; Olaveaga, of Swansea; and Danish Monarch, of 
London. J. G. Hersert Barcuevor. 
Bute Works, Cardiff, September 16th. 


CANALS AND RAILWAYS. 

Sm,—The President, Section G, British Association, is reported 
to have said that ‘it should be borne in mind, that in this country 
as well as elsewhere, railways were destined at no distant date to 
supersede canals altogether.” On the other side, the French 
National Commission of Enquiry on Transport, 1872, remarks: 
—‘‘The Americans seem to have understood much better than the 
English how important it is to leave waterways public property, 
and thus to withdraw them from rival influences, which the law 
may well declare culpable, but which it is powerless to reach.” 
France thinks of spending some millions on her waterways. 

The Comptroller of New York State in his last reports says :— 
“The water route carried grain from Chicago to New York 
during the past year for 8c. a bushel, and the railroad lost money 
on every bushel they carried at 16c.” It a that with the 
water-route open, the corn trade of New York equals that of 
eer ye gd and Baltimore together; when ice closes the Erie 
Canal, the proportions are: New York, 556,945 bushels; Balti- 
more, 867,740 bushels. 

Messrs. Meyer and Wernigh state :—‘‘ In Prussia upwards of 
1045 miles of new canals are authorised and partly being built, in 
addition to the 1289 miles the country already possesses, and to 
the 4925 miles of navigable rivers in Germany.” 

The state of traffic in the larger of the British Isles has been 
well described by Mr. Conder, C.E., in a series of papers in 
Fraser's Magazine. From all sides, comes evidence, that inland 
navigation is rising daily in estimation, and that the power of 
- ing cheaply is almost in direct proportion to the tonnage of 
the boat. 

If those among your readers who can speak to the relative 
merits of the two systems of carriage will add to our information, 
a matter of national importance will be advanced. 


October 2nd. AICREM. 





THE LATE MR. PENN. 

Srr,—I cannot allow the greatest of our engineers to pass from 
among us without asking leave to express my sense of the irrepar- 
able loss the engineering profession has sustained in the death of 
Mr. Penn. I knew him intimately for nearly forty years. I had 
many opportunities of judging of his merits, and as a mechanic, 
an engineer, and a man of business, I do not believe he has left 
any equal behind him. Some men owe their reputation to acci- 
dental circumstances, or to mere worldly shrewdness, or to the 
unacknowledged skill of assistants whom they have had the 
wisdom to enlist. In many establishments the directing intel- 
ligence works in an inverted order, the workmen controlling the 
foremen and the foremen the master. But in Mr. Penn’s case 
the motive force and the directing skill were centred in himself, 
and from him the influence emanated which governed every 
department of his works. 

r. Penn’s reputation was gradually built up by a series of 
successes; it owed no part of its splendour to accidental or 
adventitious circumstances, and while unique, it will therefore 
be also a sensei, In whatever Mr. Penn engaged he excelled. 
As a workman he had no equal in his own or any other factory, 
and in every department, whether in the smithy or the turning 
shop, or the fitting shop, or any other, he could take the tools 
out of the men’s hands and show them how the work should be 
performed. This ay gave him great power over the 
workmen, and enabled him to model his factory so that it became 
a pattern to all others in the kingdom. He paid his men liber- 

y, but he would have no drones, and he established such 
a modes of working that high quality became reconcile- 
able with economical production. He quickened the speed of 
all his tools so as to enable them to turn out more work in a given 
time, and he was one of the first to avail himself of the aids to 
accuracy afforded by the face-plates and gauges, and other 
instruments of precision, constructed by Sir Joseph Whitworth. 
From the beginning of his career Mr. Penn’s constant aim was 
the realisation of the highest degree of excellence, and he 
certainly more than any of his contemporaries succeeded in 
realising that aspiration. 

I first became acquainted with Mr. Penn in 1840. In that year 
the P. and O. Company bought a small river boat for the Nile, 
which they called the Lotos. She was fitted with oscillating 
engines which had been made by Mr. Penn, and when my father, 
the late Captain Bourne, and myself went on board to see her 
tried we found Mr. Penn in attendance, as he was naturally 
anxious that the engines should perform to our satisfaction. The 
oscillating engine had many prejudices to encounter on its first 
introduction, which, I believe, I assisted is dispelling, not merely 
by written testimony in its favour, but by influence privately 
exerted. The P. and O. Company, very early in the history of 
these transactions, decided to build three sea-going vessels with 
oscillating engines, a determination which, I believe, was very 
much owing to my representations. The oscillating engine very 
soon became a recognised success, and this success constituted the 
first important step in Mr. Penn’s rising career, 

As time wore on the screw came into favour and gradually 
superseded paddles for the propulsion of vessels. Ericsson’s screw 
engines were from the first direct-acting engines; and after 
Ericsson had gone to America he authorised Count Rosen on his 
behalf to contract with both the French and the English Govern- 
ments for direct-acting screw engines. These engines were made 
and proved successful. But nearly all the early screw engines 
made in this country were slow-moving geared engines, and there 
was a strong prejudice against high-speed engines of every kind. 
Penn saw that the objections to high speed rested on no solid 
foundation, and he constructed direct-acting trunk engines for 
the Arrogant and Encounter, as also for the Himalaya and other 
vessels. Before this time Ericsson had found that the air pump 
valves of his —aas engines, when made of brass, closed 
with a shock, and he had introduced canvas valves falling on 
grids, which vaives I inspected on board the Massachusetts, one 
of his early American screw vessels which visited this country. 
These valves had also been introduced in the engines of the 
Amphion, which Count Rosen had supplied. Mr. Kennedy, of 
| used fg 3 of canvas stuck together by india-rubber, 
and Mr. Edw Humphrys introduced the india-rubber discs. 
The engines of the t and Encounter were at first fitted 
with pot lid valves of brass for the air pump. But as they were 
noisy, the india-rubber discs were substituted, and thenceforth 
there was no further trouble on that score. ‘The Arrogant and 
Encounter were not intended to be fast vessels; but the Hima- 
laya, which was built, for the P. and 0. Company, though after: 








inconvenient amount of shake and tremor in the ship. Before 
this time I had found the same result to ensue from a high speed 
of engine, and had taken out a t for the lication of 
counterweights, by which the evil was coun’ ; but Mr. 
Penn, without cognisant of the fact, had hit upon the same 
remedy, and counterweights were employed by him in the — 
of the Himalaya, whereby all uneasiness in the working of the 
engines was prevented. Mr. Penn continued to apply these 
counterweights to allthe engines he subsequently and 
to that cause, and to the excellence of the proportions and work- 
manship, their exceptionally smooth working and high perform- 
ance must be ascribed. 

Mr. Penn informed me that in early life he had been 
employed as a workman by the late Jacob Perkins in 
connection with his steam gun. had been under the 
consideration of the Government of Charles X. in France, 
and the Duke of Wellington was instructed to report upon 
the result of the experiments which Mr. Penn conducted. 
The Duke came to an adverse conclusion in re; tothe gun, but 
formed a very favourable opinion of Mr, Penn himself, and 
thereafter lost no opportunity of testifying his high appreciation. 
The revolution of 1830, which swept away Charles X., also swept 
away the gun. In 18321 saw it in the Adelaide ae and it 
continued to be shown there for some years till the establishment 
was broken up. 

The distinguishing characteristics of Messrs. Penn’s engines 
have always — skill, symmetry, and elegance in the design, a 
nice adjustment of the a. fastidious care in the selec- 
tion of the materials, and scrupulous accuracy in the workman- 
ship. With such precautions the performance was n ily 

, and the success was in no case accidental, but was always 
airly earned. The same determination to have and use only the 
best things is discernible in the whole economy of the establish- 
ment, and is the natural sequence of the high standard of excel- 
lence which Mr. Penn set up. _The tools are all of the very best 
kind, and are kept in the very best order. Even the carts and 
horses are patterns. As a designer of engines of the largest and 
most difficult class, Mr: Penn occupied the very first place. He 
had not the originality, the range of attainment, or the genius of 
Ericsson, who will be ranked by history immediately after James 
Watt. But he produced engines such as no one else was able to 
excel or equal. At the Paris Exhibition of 1867, a pair of marine 
engines by Messrs. Penn, of no great size, left all other com- 
petitors far behind. Their finish, their symmetry, and their 
simplicity, attracted the admiration of all competent observers, 
and of Mr. Penn himself, who was there at the time it was 
observed that his merit was only excelled by his modesty, 
Sept. 30th. JOHN Bourne. 





ALDBOROUGH PIER. 


Srr,—I have read with much surprise Mr. Bryant’s letter in 
your last impression. The facts are not quite what your cor- 
respondent would have your readers believe; and the fact that 
an engineer signs plans is no evidence that he prepared them. 
happen to know something of the facts, but I think it is -better 
that my friend, Mr. Cargill, should speak for himself 
should he think proper. As he is now on his way to Singapore 
to fill an important appointment, some weeks must elapse before 
he can even see Mr. Bryant's letter, and this being the case, may 
I ask your readers to suspend their judgment until they have 
heard both sides. Farr Puay. 

London, October 2nd. 


STREET TRAMWAYS. 4 
Sir,—I notice a paragraph in your paper of last week, under 
the head of ‘‘ Railway News,” which states that the first street 
tramway was laid down in England in 1869 at Birkenhead. This 
could not be the first line, if the date given is correct. I remem- 
ber seeing a street tramway working in Darlington, between the 
North-road Station and the Market-place, in the year 1866. 
Leeds, Oct. 2nd. . KENDALL. 








TRAMWAYS IN BRAZIL. 


Srr,—Having noticed under the heading “ Railway Matters,” 
in your issue of July 5th, a description of a tramway car built 
for the Emperor of Brazil by John Stephenson and Co., New 
York, permit me to correct a slight mis-statement in the same, 
and to add some information about tramway matters here which, 
perhaps, you may deem of sufficient interest to your readers to 
publish in your very wide-spread and useful journal. The car 
alluded to was built to the order of, and for the Botanical Gardens 
Railroad Company, for the sole use and convenience of her 
Imperial Highness the Princess Isabella, daughter of the Emperor 
— heiress to the throne, who, at present with her husband—the 
Count d’Eu—and children, is travelling in Europe. Unfortunately 
the car, which had cost the company upwards of £600, was lost, 
with the ship conveying it to Brazil, some 300 miles to the north 
of Bahia, but it is the intention of the directors to have another 
made, to be in readiness for her Imperial Highness on her 
return, 

The Botanical Gardens Company was the first tramway started 
on this coast of South America, and commenced running in 1868, 
It is an American corporation, with its head office and board of 
directors in New York. It has an extension of 32 kilos.; the 
track is laid to the regular 4ft. 8hin. gauge, with steel grooved 
rails, weighing 43 1b. to the yard, on pitch pine longitudinal sills 
and sleepers, the latter being laid 3ft. Gin. apart centres. All the 
material for the use of the road was imported from the States, 
with the exception of a portion of the steel rails, which came 
from England. For the service the company has 800 mules and 
tang cars, and the running time is a trifle over six miles an 

our, 

The cars are of the usual American pattern, without any upper 
floor, and open at the sides, with a wheel base of 6ft., and a length 
of body 22ft. overall, supported on india-rubber springs. It ma: 
strike some that the wheel base is disproportionate to the length 
of the car, but in practice it proves not to be so, the cars running 
very smoothly are hauled round the curves, the sharpest of 
which is 30ft. radius, with the greatest ease, the curves being 
always kept greased. This line, carried in 1877 over 7,000,000, or 
an average of 19,000 passengers per day, and is worked under 
40 pee cent. of the gross earnings. It is considered by judges, 
both English and American. babe equal, if not superior to any- 
thing of its kind elsewhere, both as regards its management, con- 
struction, and prosperity. So prosperous is it in fact that it has 
naturally excited the envy of the natives, and in 1874 the Govern- 
ment then in power gran another concession, which gave the 
power to run in parallel streets to another company, thus directly 
infringing the rights and privileges already granted to the Botani- 
cal Gardens. ‘The matter is now before the tribunals of the 
country, but I am glad to be able to add for the benefit of English 
capitalists who may have money invested in companies in Brazil, 
that the present liberal Government shows a decided disinclina- 
tion to do any “‘job,” and promises to _ ——— con- 
tracts already made with foreigners and others, and has ina great 
measure undone the unjust and short-sighted policy of its prede- 
cessor in office with regard to the company in question. 

Like many other improvements the introduction of tramways 
here met with the greatest opposition on the part of the municipal 
authorities, and it was only after two years’ hard work and 
lagen = that Mr. C. B. a tee a the founder of tramways 

ere, and the president of the Botanical Gardens Company, was 
allowed to proceed. Since that time, however, this kind of loco- 
motion has probably made more rapid strides here than in any 
other city, and at present there are eight different companies, 
four to 4ft. Shin. gauge, three to 2ft. Gin., and one to 3ft. The 





In conclusion, I may add that although steam traction is the 
great desideratum in Europe for tramways, I think it will be 
yet some time before it is generally — in Brazil, as the 
expense of running any steam motor yet in the market would be 
very much greater rp | the same service with mules; 
engine, coals, oil, &c., would all cost considerably more than in 
Europe. Repairs would be very much higher, and intelligent 
drivers would be scarce, and a ve to be compara- 
tively hi; me buco On the other hand, mules only cost £9a 
piece, an r four or five years’ work fetch at least half this 
price, and their keep is about 1s, 6d. per day. ey are easily 
trained, and do their work in a way that astonishes most people 
who visit Rio for the first time. CHARLES GLANVILLE, 

Rio de Janeiro, August 23rd. 





CLEMINSON’S RADIATING AXLES, 

Srr,—In reply to Mr. Cleminson, I must confess that my 
argument concerning the § curve is a little far-fetched, but in 
to the less exaggerated form, composed of a curve running 

into a straight line, I still hold the same opinion. If the follow- 
ing oo does not take up too much of your valuable space, 
wes ill greatly oblige by inserting it. It is not drawn to scale, 
ut the sizes are correct and are taken from actual practice. A 
train may at any time pass over it at a speed of forty miles an 
hour. I do not think that a train with any of Mr. Clemin- 
m’s carriages, has done so as yet, but it may at any time, 
Mr. Cleminson has designed carriages with about 30ft. of wheel 
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base, and in running over that crossing, when the leading wheel 
is at A, and the centre wheel at B—just going to enter—the trail- 
ing wheel C—if Mr. Cleminson’s system is correct—should be in 
the position shown by the dotted line D E, but instead of that it 
radiates to the point of intersection of AandB. As the number 
of crossings bear a very small proportion to the true curves on 
~~ line, Mr. Cleminson’s system is a success, but perhaps he 
will admit that it would not be a very safe thing to run one of 
his carriages over them at a speed of sixty milesan hour. I think, 
Sir, I sawin your journal that one of his carriages—a London and 
South-Western saloon—went at that speed roundacurve. I will 
not presume to say that my experience of rolling stock is nearly 
as much as Mr. Cleminson’s. IMPROMPTU, 
September 30th. 





Sir,—A very few words will suffice to convey my reply to Mr. 
Cleminson’s last letter. I asserted that Mr. Cleminson’s system 
was identical with Themarsch’s, and I asked him to point out the 
difference between the two. This he declines to do. I leave 

our readers to draw their own conclusions. If he supposes that 

should point out these differences, he assumes a great deal too 
much, t cma describe Themarsch’s system better than b 
saying that it was in all respects identical with Cleminson’s. If 
I am mistaken, why does not Mr. Cleminson answer my challenge 
and explain in what the difference consists? Again, I stated that 
Mr. Cleminson’s carriage takes a curve like an ordinary 6-wheeled 
carriage, and in this respect it is worse than a carriage with a 
swinging bogie at each end. Mr. Cleminson has made no 
attempt to prove that I am wrong; in fact, it cannot be proved. 

The bulk of his letter is taken up with the argument that once 
on the curve his carriage runs much better and easier than an 
ordinary 6-wheeled carriage. Neither I nor anyone else, so far 
as I am aware, ever disputed this point. From the first T have 
spoken in the highest terms of Mr. Cleminson’s carriage, but I 
am not blind to the fact that it does not do all that Mr. Clemin- 
son claims for it, and I now repeat, and challenge Mr. Cleminson 
to deny (1) That in principle it is precisely Themarsch’s ; 
(2) That it takes curves precisely like a 6-wheeled ordinary 
—- ; and (3) That the trailing wheels radiate too soon. 

Buda Pest, ctober Ist. ; VIENNA, 








Tue construction of three new lines of tramway in Paris is 
under consideration. One will commence at Asnitres, the second 
at the Chateau-de-Neuilly, and the other at Bas-Meudon, all three 
terminating at the crossway formed by the streets Chiteaudun 
and Lafayette. 


SpanisH Parent Law.—We are indebted to the secretary of 
the City Patent Agency for the following résumé of the law 
recently in Spain for the i of letters patent. 

ese will in future protect not only for Spain, but also for her 
colonies, and will date from the day of application. New inven- 
tions patented originally in Spain are protected for twenty years, 
but, if already patented abroad, protection is only granted for 
ten years, and on the condition that the date of the earliest 
foreign patent is within two years. Patents of importation are 

ted for five years to those who, without being the inventors, 
introduce, for the first time, a new industry into Spain or her 
colonies. Certificates of addition are granted, which expire with 
the original patent. An annual tax is due on the patent, com- 

ing at ten tas—about 8s. 4d.—and increasing ten pesetas 
each year, and this tax is prepayable. There is no examination 
as to more Fig utility, and, with the following exceptions, 
patents may be secured for almost all objects or processes which 
are new, and have not been in use in Spain or her colonies :— 
(1) Results or products in themselves. (2) Employments of 
natural products. (3) Scientific principles or discoveries outside 
of their practical application. (4) Pharmaceutical or medical 
preparations. (5) Plans or combinations for credit or finance. 
A patent is void:—(1) If its object be found not to be new. 
(2) If it be contrary to order, public security, common decency, 
or the law of the land. (3) If a different mode of manufacture 
be employed than that described in the specification. (4) If the 
ogres be insufficient for the execution of the invention, or 
if it do not clearly explain the means employed by the inventor. 
A patent lapses at the expiration of the term granted, and cannot 
be eer vans it also lapses :—(1) If the annual tax be not paid 
before the commencement of its nape me a (2) If the patent— 
or addition—should not have been worked within two years of 
the date of grant, an extension of this period for six months 
further being accorded on showing of sufficient reason. (3) If it 
subsequently be left unworked at any time for a year and a day, 
except in case of fuerza mayor, the patentee is at liberty to import 

ines and W sapere manufactured abroad. If it appear 
desirable for the proper comprehension of the specification, 
models or samples must accompany it. All specifications, d 
< yom and models are open to public inspection, and copies o' 
all documents may be obtained on payment of certain fees. A 





a eee or lapsed, will be published 
quarterly in the Gaceta Madman 


de 











+ 














ra 








Oct. 4, 1878. 





THE ENGINEER. 


243° 








RAILWAY MATTERS. 

Ar present the Elevated Railway in New York is far from 
being an encouragingly profitable undertaking. 

Ir is said that the Detroit and Milwaukee Railroad, which was 
sold to the Great Western Railway of Canada for £200,000, will 
at once be put into thoroughly good working order. 

THE value of iron and steel rails im into the. United 
States has fallen off from £3,948,140 in 1873 to £1060 in the last 
financial year~a remarkable evidence of the condition of 
American railway work and of growth of an important branch of 
American manufactures, , 

Tr is stated that Mr, J. Evans, of Manchester, has offered to 
pay off the liabilities of the Scarborough and itby Railway 
Company to their contractors Messrs. Kirk and Parry, and a 
meeting was held yesterday to consider the proposal, but at 
present we have not heard the result. 

THE working of the tunnel incline cost the North British 
Coumene during the first half of the present year £2142 14s. The 
details of the outlay were as follow ;—W: of engineman and 
brakesmen, £908 2s. 3d.; coke and coal, 10s, 6d.; oil, tallow, 
waste, and water, £101 19s. 8d.; repairs to engines, brakes, and 
pulleys, £307 15s. 3d.; incline rope, £471 6s. 4d. 

As many as 2475 cars of grain arrived in Chicago in one day 
recently. Allowing each car, with buffers and slack, the space 
of 32ft, in a train, this would give a continuous train of cars, not 
counting engines, just fifteen miles along. As nearly as heavy a 
movement is going on day after day, someidea can be formed of 
~ er aaa receipts at that port—mostly for Lake shipments 
eastward, 


THE beautiful vale of the Dove is likely to be shortly accessible 
by rail. The North Staffordshire Railway Company intend to 
apply for powers to construct a line from Ashbourne to Dovedale, 

uring the present season the excursionists conveyed by the 
North Staffordshire line to Ashbourne for Dovedale have been 
numbered ~ many thousands, and there is reason to believe that, 
should the line be constructed to the dale, this lovely district 
would be as much frequented and as easily accessible as Matlock, 
Bath, and Buxton. 


THE foundation stone of the proposed railway bridge across the 
Firth of Forth was laid on Monday, the 1st inst., by Mrs. Bouch, 
wife of the engineer of the undertaking. The ceremony took 
eno on the Island of Inchgarvie, which is about equidistant 

rom North and South Queensferry, and the stone was laid on the 
site of the middle pier, At aluncheon held in the afternoon at 
South Queensferry, Mr, Adam, M,P., spoke at some length on 
the value of the bridge to the country generally, and especially 
to the East Coast and Midland Railway Companies. 


A COMPARISON between the number of passengers killed on 
English and continental lines may be looked upon as in our favour. 
The ih oye of persons killed on French railways during the 
years 1872-5 was one pesevane to every fifteen millions carried. 
On Belgian railways were one to every twenty millions. 
During the same period there were killed on English railways 
one person out of every twelve millions carried. Last year the 
proportion on our lines was one in every fifty millions. The 
much higher speed at which our trains travel, and the great 
number of daily passengers in and out of London and our great 
manufacturing towns, form, of course, an important element in 
any om of the numbers killed in England and other 
countries, 


THE following are given as the details of General Klapka’s 
proposal to the Porte to make a railway to Bagdad, by a corre- 
spondent of the Standard, He asks a concession for the con- 
struction of a railway from Constantinople to Bagdad, with 
ager to construct the necessary branches, the concession to last 
or ninety-nine years, at the expiration of which the line is to 
revert, free of cost, to the Porte. If, during the term of the 
concession, any other ~~ propose to establish railways in 
other parts of Asiatic key, the concessionaires are to have 
the option of undertaking such works themselves on the terms 

roposed. The concessionaires are to deposit £40,000 at the 

mperial Ottoman Bank, which are to be forfeited if the works 
are not begun within three months. The line is to be completed 
to Bagdad in seven years, unless there are unavoidable obstacles, 
in which case a suitable delay is to be granted, In time of war 


. troops and material are to be carried free, and in time of peace 


for three-fourths of the cost, The company wish to have a 
certain proportion of the land near each Rilcmnetre of the line 
and to be allowed to introduce emigrants to cultivate the said 
land. The company will establish committees in the principal 
towns of Europe to divert emigration from America to Turkey, 
the emigrants to be under the control of a mixed commission, 
——— of two representatives of the company and two of the 
orte. 

Magsor MARINDEN, reporting on gn accident which occurred on 
the Lancashire and Yorkshire Railway near Middleton Junction, 
takes strong exception to the practice of pushing trains up inclines, 
In the accident in question a banking engine followed a passenger 
train up an incline of 1 in 27, and the driver of the banking engine 
miscalculated his distance and ran rather roughly into the train, 
No damage was done, nor would the matter be worth noticing 
here, were it not that we take exception to Major Marinden’s 
views. ‘‘ There is a special rule,” writes Major Marinden, ‘in 
the Lancashire and Yorkshire book of regulations to the following 
effect :—‘ Two trains must not be coupled together . . . . . 
nor must pilot or other engines be coupled behind trains, but 
when an extra engine is required to assist a train it must be 
attached to the front of the train, except in cases of unavoidable 
necessity, and when instructions to the contrary are given by the 
passenger superintendent,’ Since the publication of this rule I 
am given to understand that the practice, which has been so 
often condemned, of banking up trains from behind has ceased to 
obtain on this line in the case of passenger trains,” Now it so 
happens that on the London and North-Western Railway the 
practice thus condemned is pursued every day, and all day long. On 
the incline between Euston and Chalk Farm all heavy passenger 
trains are banked up by an engine which overtakes the train. e 
have never heard of an accident resulting, and the practice is 
certainly so convenient that it is not likely to be readily given up. 


THE Board of Trade report on the accident which occurred, 
on the 23rd of August, at Gloucester-road station on the 
Metropolitan District Railway, to a passenger train belong- 
ing to the London and North-Western Railway Company 
where the draw-bar of the front carriage was broken, an 
the rear headstock and the panels at the rear end of 
the carriage were torn off, concludes as follows :—‘‘ For 
the real cause of the accident it is not necessary to look 
beyond the nature of the brakes fitted to the train, and the 
manner in which they are applied. Where the application of a 
powerful brake to two different sections of a train is dependent 
upon the will and discretion of two different geben itmerely 
requires a little extra speed, and a little more powerful applica- 
tion of the brake than usual to the rear section only of the train, 
to insure such a jerk as will probably result in the division of 
the train, while, on the other hand, if the front be suddenly 
pulled up before the rear section, the discomfort to the ers 
in the latter section would probably be considerate, is 
accident therefore furnishes a very pore | example of the advantage 
possessed by continuous brakes, properly so called, over brakes 
which can only be termed sectional brakes, and shows moreover 
that, more er term where the nature of the traffic necessitates 

uick stops, as on the Metropolitan lines, the safety as well as 
the paseo of — “o- —— be rage ga by p sraneon of 
such proper continuous brakes, capable of bein, taneous], 
applied to every vehicle in the cake ot the will of the driver.” " 





NOTES AND MEMORANDA. 


THE number of vessels that through the Suez Canal 
during the first four months of 1878 was 620; as compared with 
the corresponding period of the two preceding years, 1877 and 
1876, this is an increase of 7 and 44 ere ag The revenue 
collected in the four months was—1878, 876; 1877, £486,388 ; 
1876, £451,200, 


THE “ Yellow Jacket” is now the deepest mine on the Com- 
stock lode, the greatest depth attained in it being on the 2400 
level, which is t. below the Gould and Curry croppings, the 
datum line for the Comstock mines. The next deepest mine on 
the lode is the Savage, in which the greatest depth attained is 
2430ft. from the surface, or 2643 below the datum line. The 
2200 level of the ‘‘ Yellow Jacket” is equal to the 5400 level of 
the Imperial ; the latter is the third deepest mine on the lode. 


Tr has long been known that milk acts as a curative in cases of 
lead Lane and a remarkable case was recently given in the 
Journal de Médecine of the effect of the habitual use of milk in 
whitelead works. In some French lead mills it was observed 
that in a large working population two men who drank much 
milk daily were not affected by lead. On the general use of milk 
throughout the works the colic vanished entirely. Each operative 
was given enough extra pay to buy a quart of milk aday. From 
1868 to 1871 no cases of colic had occurred. 


M. Davusre reports, in a recent number of the Comptes Rendus, 
some experiments upon the heat which may be developed by 
mechanical action in the interior of rocks, especially in clays, and 
applies his results to the theory of metamorphism. He finds that 
the heat increases much more rapidly in tenacious and rocky 
bodies than in those of a plastic character, the particles in the 
latter case being, as it were, lubricated and slipping over one 
another. The experiments possess. much interest in reference to 
Mallet’s theory of earthquakes and volcanoes. 

THE honour of having given the first idea of the telephone is 
now claimed for M. Charles Bourseul, a soldier in the African 
army, who wrote an article on ‘‘ Electric Transmission of Speech,” 
which was published in the Paris L’Jllustration in 1854, contain- 
ing the following passage :—‘‘ Suppose one were to — near & 
movable metal oe so flexible as not to lose any of the vibra- 
tions produced by the voice, and that this plate should alternately 
establish and interrupt communication with a battery, you might 
have at a distance another plate which would produce at the 
same time the samevibrations, An electric battery, two vibrating 
plates, and a metal thread would be sufficient.” We have 
already mentioned that it was in 1861 that Professor Reis 
made the first telephone, which was constructed on a principle 
similar to that described by Bourseul, and used by fessor 
Graham Bell. 


Tr is very well known to those who have travelled in the Alps, 
that the inhabitants believe that avalanches rarely fall when the 
sky is overcast, but that they do so frequently when the sky 
grows clear, In winter the monks of St. Bernard always urge 
travellers not to leave the monastery when the sky is clearing, 
and many times those who have neglected that advice have fallen 
victims to their imprudence, M. Dufour, in a paper recently 
read before the P; Acad of Sci endeavours to ex- 
ae the phenomenon by reference to the contraction and 

ecrease of strength of snow andice under decrease of temperature. 
‘* In cold weather,” he says, ‘‘when the sky clears off the tem- 
perature falls, especially just before sunrise, and then the filaments 
of ice which retain the snow on the slopes of the mountains 
contract and snap, the mass begins to slide, and draws others in 
its train; for the slightest cause of movement, a shout or the 
smallest shock may cause the fall of enormous avalanches,” A 
circumstance of which M, Dufour was a witness confirmed him 
in his views. A meadow of several acres in extent had been 
repared at Morges for skaters by covering it with water, which 
ze while the heavens were covered. One night the sky 
cleared off, and M. Dufour noticed a sensible fall in the ther- 
mometer. Immediately afterwards he heard crackings in all 
directions, due to the contractiou of the ice from the increased 
cold, and numerous splits were observable, That phenomenon is 
precisely pp pet what occurs when the heavens clear up and 
cause the fall of avalanches. 

In his twelth annual report, and referring to the invariability 
of standards of bronze or gun-metal, Mr. Farrar, the Warden of 
the Standards, notes that the material representative of the 
Imperial Standard yard is a bar of gun-metal known as Baily’s 
metal, the composition of which (copper 32, tin 5, zinc 2), was 
selected by the Standards Committee of 1841, and that subsequent 
experience has shown that this metal is well adapted for its 
particular purpose. Some recent researches, however, appear to 
show progressive molecular disturbances in certain gun-metal 
compositions which might tend to affect the length of any bars 
constructed of such alloys. With the view, therefore, of deter- 
mining whether any change has taken place in the lengths of 
some of the bars constructed by the committee of 1843, the 
department has been glad to avail itself of the opportunity of 
forwarding to the Ordnance Survey Office at Southampton some 
standard measures of brass and bronze, as their comparisons 
there will tend to throw light on the question of the invariability 
of measures made of such alloys. There has also been forwarded 
from Washington the United States bronze Standard No. 11, 
constructed under the directions of the Standards Committee, 
1841, that it may be recompared with the Imperial Standard. 
Important experiments having been made under the directions of 
the Admiralty on the tenacity of gun-metal compositions at high 
‘temperatures, the Department has been able to submit for 
experiment some bars of Baily’s metal with the view of ascer- 
taining what loss of strength and ductility takes place in this 
metal at the temperature of boiling water. The expansion of 
Baily’s metal has been shown by M. Fizeau to be from Odeg. to 


t deg. C=0°000017972 — 00000000137 (40deg.- ©). Its cubic 


dilatation will therefore be :—A = 0°00005227. B = 0:00000002662. 


M. DE CHANCcoURTOIS, Professor ot Geology at the School of 
Mines in Paris, has been making some experiments bearing upon 
the mechanism of production of mountain elevations and of 
valleys; in accordance with the modern theory, as to the cause of 
the formations by crumplings in the crust of the globe while in a 
soft and plastic condition. M. de Chancourtois represents the 
globe by an india-rubber ball, which takes the place of the 
terrestrial nucleus in fusion, destined to contract on cooling, and, 

its shrinking, to produce on the surface the elevations and 
pressions which constitute the mountains and valleys of the 
existing earth. That sphere is fitted at one part with a copper 
tube, provided with a stop-cock, through which the ball is inflated. 
It is then dipped in a bath of melted wax, and when that has 
omigge qa ehpeepe vipa of the air is allowed to escape by the 
tap. e surface of the sphere then contracts slightly and sinks 
in portions, wrinkling the wax. When a little more air is 
allowed to escape, those slight wrinkles become more distinct and 
form ridges and hollows, precisely analogous to the ranges of hills 
and valleys on the face of our planet. ‘Lheir relief is, relatively, 
twenty or thirty times as great as those of the highest mountains 
on the earth. ‘That difference must be attributed to the fact that 
the contraction of the india-rubber ball is much greater than the 
shrinking of the fluid nucleus necessary to determine a crisis of 
— on the globe. Less evident effects could easily be pro- 
duced, but they must always be exaggerated on a small sphere 
where the highest mountains of the earth are only represented b 
jections not exceeding one tenth of a millimetre. M. de 
‘hancourtois lately presented to the Academy of Sciences two of 
these one in the first stage of operation, and the other in 
the second or final one, and they excited great interest among 
the savans, 











MISCELLANEA. 

Ata t shoe manufactory in Lynn, Mass., recently, a pair 
of kid dde-laced woman’s boots was made from the pr in just 
eleven minutes, in sight of visitors. 

THE Brighton Waterworks Committee have decided to expend 
£13,500 in increasing some of the mains between the two pump, 
ing stations in order to equalise the work on the engines. \ 

THE East args Daily Times announces that Sir Richard 
Wallace, Bart., M.P., has given £500 towards a new museum, 
school of art, and free public library for the borough of Ipswich. 

At the meeting of the Hull Town Council on the 27th ult., the 
Sanitary and Works Committee was instructed to inquire and 
report to the Council as to the desirableness and estimate of the 
pee of supplementing the West District drainage by a pumping 
station. 

THE remains of the unfortunate Eurydice were floated into the 
deep dock at Portsmouth on Wednesday, where she will be 
broken up. A number of derricks have been erected near the 
dock, and in a week’s time, unless the bolts should prove unusually 
troublesome, the Eurydice will have wholly disappeared. 

Sir WILLIAM ArMstRONG has presented to the town of New- 
castle-upon-T'yne an addition of twenty-six acres of land adjoining 
the East-end Park of twenty-two acres, recently pomees by 
the corporation. The park land is situated by the Ouseburn, 
and it is proposed to call it the Armstrong Park. It adjoins Sir 
William’s own estate at Jesmond Dene, which is beautifully laid 
out, and open to the public. 

Tue electric light is making its way in Scotland. On'Thursday, 
the 27th ult., at the meeting of the West of Scotland Gas 
Managers at Kilmarnock, the chairman adverted to the progress 
that had been made quite recently with the electric light as a 
competing agent with gas, and advised the managers to do all in 
their B corpse to promote its manufacture in the cheapest way, 
and also urged upon the members the advisability of instructing 
the publie as to the best means of burning gas with the least 
possible waste. 


A NEw iron lightship has been stationed by the Lynn Harbour 
and Dock Trustees at the entrance of the channel, near the 
Wisbeach Bay buoy. The lighting apparatus consists of three 
large dioptric lanterns, on a triangular frame, the three lights 
blending into one at a moderate distance from the ship, and 
visible within a radius of seven nautical miles. It is supplied by 
Messrs, Wilkins and Co., of London, and is a French patent. 
The Lynn Channel will now be lighted from the Inner Dowsing 
to King’s Lynn, and vessels of 3000 tons can safely navigate the 
Channel by night or day. 


THE number of miles of streets which contain mains constantly 
charged, and upon which hydrants for fire purposes could at once 
be fixed, in each district of the Metropolis, is now as follows :— 
Kent, 80 miles; New River, 200; East London, 85 ; Southwark 
and Vauxhall, 112}; West Middlesex, 70; Grand Junction, 414; 
Lambeth, 70; Chelsea, 56; making a total length of 715 miles ; 
the water a are ready to affix hydrants thereon when 
required by the authorities. The total number of hydrants 
erected is at present 4645, of which 2836 are for private purposes, 
549 for street watering, 783 for public use, and 475 in Government 
establishments. From this it will be seen that only the New 
River Company have been moving in this matter since the last 
published report. 


On Saturday, the 2ist ult. last, a new pier, erected by the 
trustees of Sir James Colquhoun on the shore of the Gareloch, at 
Bolernick, near Shandon, was opened with becoming ceremony. 
The need of a pier for this part of the loch has been long felt. 
Since the palatial residence of the late Mr. Napier has been con- 
verted into a hydropathic establishment the necessity for a pier 
became more and more pressing. The hydropathic company 
proposed erecting a pier themselves, but Sir James’s trustees, 
with that interest in the welfare of their residents which they 
have ever shown, reverted to the former idea, and intimated that 
they would undertake the responsibility. Mr. Copeland, C.E., 
Glasgow, was employed to prepare plans and specifications. ‘The 
new structure is of pitch-pine ; is 150 yards in length; and the 
cost is about £16 The pier is in the form of a T, and is 
provided with a waiting-room and other conveniences. 


WE have several times referred to the public steam-heating 
apparatus in Lockport and in Boston, U.S. A company is, it is 
said, now seeking permission from the New York Board of 
Aldermen to lay lines of steam pipes along the streets of the city 
for the purpose of supplying to the citizens steam for heating and 
cooking purposes as gas and water are now supplied. There is 
here—says the Philadelphia Public Ledger—a good opportunity to 
apply some of the lessons of experience. Every city that has 
permitted the laying of gas and water i by private corpora- 
tions has had occasion to regret that it did not in the beginning 
take the business into its own hands, or else secure to itself the 

wer to regulate charges made for the service. It is not at all 
improbable that steam heating may become as common in 1900 
as is the use of gas to-day, ual when permission is given to lay 
the pipes, there should be some sensible reservation of power 
calculated to protect the public interests. 


TuHE death of Mr. John Thomas Woodhouse, of Derby, one of 
the most eminent mining engineers of the present day, took place 
on the 27th ult., at Scarborough, and the sad intelligence will, we 
are sure, be received with a general regret throughout the whole 
of the mining districts of the United Kingdom. The deceased 
gentleman was well known in nearly all mining districts, but 
throughout Yorkshire and Derbyshire he was not only deservedly 
respected, but his intimate connection with many of the _— 
collieries as consulting engineer, caused his opinion to be looke 
upon with great weight. In the year 1857, on the occasion of the 
great explosion at Lindhill, where 180 persons perished, he took 
an active part in connection with the late Mr. Morton, the then 
Government Inspector of Mines for Yorkshire, in directing tne 
engineering operations, and the re-opening of the colliery after it 
had been flooded with water. In 1866, the deceased gentleman 
was consulting engineer to the owners of the Oaks Collieries, and 
as such he was the chief in charge of the operations during the 
sad explosion which hurried 361 men and boys into eternity, 
including the late Mr. Parkin Jeffcock. 


In speaking of the American remedy for over-production, the 
Statist says :—‘‘ In referring to the complaints of over-production 
in this country, we have been careful to couple the evidences of 
excessive manufacture with those of under-consumption. A good 
harvest, it is not always remembered, has a great influence upon 
the consuming power of the population. At the recent Labour 
Congress the one remedy proposed for over-production has been 
idleness, that is to say, strikes or short time. Such a remedy is 
neither permanent nor, if we may use the word, scientific; it 
depends ys the accident of a revival of demand after the 
expiry of the term of idleness agreed upon. The Americans have 
been forced to adopt a different remedy ; no strikes, however well 
organised, could have tided over the jong period of depression 
which ensued upon the over-production crisis of 1873, and insen- 
sibly the trouble worked its own cure. Trade being bad in the 
manufacturing towns, the unprosperous merchants and mechanics 
of the New England States migrated westwards, and became 
prosperous farmers. No more certain sign of the thoroughness of 
that cure could be demanded than the abundant corn and cotton 
crops of this and last year. Instead of depression in the Eastern— 
the manufacturing—States, there is now abundance and prosperity 
in the West ; the production of the towns is no longer excessive 
as compared with the consuming power of the agricultural dis- 
tricte. From the Western States the reports are so satisfactory 
that in the big cities trade is at last. detinitely improving. The 
American. crisis is at. an eud.” 
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TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary 


cy 
to their inati No 


8. F. S.— We cannot pronounce an opinion until we see the drawing. 

Seconp ENGINEER.—Steamers constantly sail from the southern ports for 
Australia, Try at Cardiff. ath aS 

A. R. (Northwich).—For information respecting the engineer service in the 
mercantile marine see THE ENGINEER 18th and 20th of September last. 

An Erout Years’ Susscriser.—I/f you use steam of 501d. pressure you will 
require a 10-horse power boiler, This will be amply large to allow fora 
good deal of waste by condensation in the cylinder and steam pipe, which 
waste is inseparable from such machines. : 

J. P.—The deepest coat-pit in England is at the Dunkirk Colliery, near Dukin- 
feld, Lancashire. shaft is 2069ft. deep, but mining is prosecuted to a 
Surther depth of 755ft. by shafts from the lower level, iaaking a total depth 
of 2824ft. The winding shaft of the Rosebury Colliery, near Wigan, is 


2458/t. 6 

H. B. py you had taken the trouble of turning over the pages of 
Tue ENGINEER, you would have saved yourself the trouble of writing. We 
have published Mr. Adamson’s pa, in full, and thé analyses you want 
you will find at page 211 of THe ENGINEER for Sept. 20th—that is to say, 
in the very impression which contains Mr. Adamson's paper, 

R. McD. (Dublin).—Mines are already kept well supplied with fresh air, but 
no ventilation will provide against sudden outbursts of gas. Much dis- 
cussion has taken place at various times as to the relative merits of the 
systems of forcing air into mines and exhausting it out of them, but the 
balance of evidence is altogether in favour of the latter arrangement. 

Scrurator.—The loss of heat by radiation inside a cylinder is very small. 
Condensation is due to the circumstance that the metal of the cylinder 
absorbs heat during the steam stroke and gives it up again to the condenser 
during the return stroke. The quantity of steam condensed depends, o' 
things being equal, on the capacity of the metal for heat. The difference in 
this respect between copper, brass, and iron is too small to be worth 
mentioning, but this is not the case with lead; and several years ago we 
suggested that the faces of pistons and the lids of cylinders should be coated 
with lead. The sides of the cylinder cannot be similarly treated, but in 
short stroke engines the piston faces and lids present more surface than the 
cylinder, and no doubt great economy would be secured by the adoption of 
the plan we suggested. 








SELF-ACTING HEAT REGULATOR. 
(To the Editor of The Engineer.) 

Str,—Can any of your readers give me the name and address of a 
maker, or makers, of a self-acting heat regulator, so that I can maintain 
a regular heat in a hot air chamber? E. W. 

New Cross-road, 8.E. 


RAILWAY COMPANIES AS GENERAL ENGINEERS. 
(To the Editor of The Engineer.) 

Sir,—I should be glad if you, or any of your readers, could inform me 
whether a railway ney nd is legally allowed to canvas for or execute 
repair jobs for private firms and others, when there are engineers’ shops 
in the neighbourhood where the work could readily be done? If such 
conduct is illegal, what is the best course to pursue? SUFFERER, 

Portsmouth, Oct. 2nd. 

[Unless a railway company is specially authorised by Act of Parliament 
to undertake such work, it cannot le ly do so. ‘Sufferer” may obtain 
an injunction to restrain the company from such unauthorised acts by 
proceeding im the usual way, through the Attorney-General.—Ep. E.) 





SUBSCRIPTIONS, 

Tue EnaIneEr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied durect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d, 
Yearly (including two dowble numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made, THE ENGINEER is registered for transmission pt not 

Cloth Cases for binding Tuk ENGINEER Volwme, price 28. 6d. each. 

The following Volumes of THE ENGINEER can be had, 188. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
ss sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paner Copies may be had, if preferred at increased 


rates. 

Remittance by Post-office Order. — A um, Brazil, British 
Columbia, Bri Guiana, Canada, Cape of Good Hope, Denmark, . 
Paris only), Germany, Gibraltar, India, feely, Jepan’ 
— weg Lt pert yen ae ew South Wales, 
ew > ugal, Tasmania, Turk 
United States, West Coast of est Indies, China vid South: 

ampton, £1 16s. 


Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Greece, Islands, Norway, Panaina, oe Ri 


Tonian 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India, 


vid Brindisi, £2 5s, 0d. 
ADVERTISEMENTS. 


*4* The charge for Advertisements of four lines and wnder is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompani on in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o’cLock on THuRSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
[> anfhe abe to the Publisher, hin, Geonge Leonold Miche. ait 

letters to be addressed to the Editor of Tuk ENGINEER, 168. Strand, 








MEETING NEXT WEEK. 

‘Applloatio +, a fo tee tae Ve at 7.30 p.m.: ‘‘On the 
m of y e ion of Blasting Charges.” Mr. 

George G. André, with practical illustrations, ae 
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AMATEUR ENGINEERING AND THE BOURNEMOUTH 
SEWERAGE, 


‘THE ‘Bournemouth Improvement Commissioners are, 
with the assistance of their clerks, reporters, and others, 
acting and writing a play, and the surveyor is having a 
lively time of it as alternately prompter and actor. The 





part of the ratepayers is not yet fully set forth, but some 
of them, pretending to a tule talaht, coaaen bere on 
idea that the closing scene will not only be the most 
difficult performance, but is certain to differ from 
those preceding it in the entire absence of fun. It 
seems some time since the Bournemouth Commis- 
sioners obtained the assistance of Sir Joseph Bazalgette, 
in the matter of the drainage of their town ; and havin 
received his report and scheme of sewerage, and a 
him something like £1200 pounds for them, seem to have 
thought his supervision of the work unnecessary, and 
dis with it on the ground of economy, availed 
themselves of what they consi an excellent 
opportunity for the display of what is now un- 
ully called, “amateur engineering,” by the unsatis- 
ed townsmen. A local surveyor or engineer was 
employed in the ok ones the direction of the worthy 
commissioners, and the play proceeded. Among other 
improvements or modifications of the original plans, was 
the adoption of concrete pipes for one of the principal 
or main ane and with a penny-wise policy, the direction 
and le of this main dram known on the plans as 
“ No.1,” and which leads direct to the outfall,were altered 
to save the few yards of tunnelling through the little hill 
facing the sea below Boscombe. Sir Joseph Bazalgette 
had specified for a brick drain 3ft. 9in. by 2ft. 6in., but the 
commissioners and their surveyor, making a bold attempt 
to start the work somehow and carry it out in the same 
wey if possible, soon found—and they [thought a very 
little knowledge was sufficient to show them that—that a 
‘24in. pipe laid unprotected by an under drain in a wate 
valley bottom would be quite sufficient. The act whic 
comprised the choice of the concrete pipes was one in 
which the surveyor, who had drawn up the amended speci- 
fication, was allowed to know very littlewhen the opinions 
of the commissioners and supposed economy came to the 
front. At allevents, his opinion concerning these concrete 
pipes was not pone, 5 and the commissioners, whose 
thoughtful economy had induced them to take upon them- 
selves the arduous task of re-designing the whole drainage 
scheme as the work went on, determined to establish 
their own opinion by that of a concrete expert. They 
forthwith invited Mr. Henry Reid, of London, to 
report on these pi which the manufacturers call 
“rock-concrete.” His report was so favourable that not 
only were they adopted for a 24in. drain, but the makers 
say that “it resulted in great benefit to themselves.” A 
considerable length of the drain was laid with these pipes, 
but though some of the commissioners were satisfied with 
them, others were not, or pretended not to be. We. say 
pretended not to be, because the fact that one at least of 
the commissioners alternately opposed and supported their 
use makes it somewhat difficult to know whether this is 
only one of the funny ports of the play, or whether. the 
change of opinion resulted from alternate conversations 
with other and mutually jealous actors. Generally speak- 
ing, however, the Bournemouth amateurs daninret a 
delightful variety of canoes equally interesting and well 
puppesied, and which must have caused consider- 
able diversion to the surveyor. Most of the commis- 
sioners had their own ideas, clear or otherwise, gene- 
rally otherwise,.upon the sewerage works apd the 
materials to be employed, and it seems a pity that 
each commissioner could not be made happy by 
allotting to him his own piece of the entire scheme 
to carry out, and to which he might—or possibly 
he might not—point in after years, and with pardonable 
pride, as his share in the great work, In passing, it may 
remar that some of- the ungrateful ratepayers 
believe they can already identify the work of different 
commissioners—in the bills that have to be paid. 

The section of the main drain referred to was in course 
of time—a few months—found to beat aninsufficient depth, 
and it was necessary to take it all up to replace it, or 
pee in another, at a lower level, for it is said that the drain 

been laid at a gradient which would in no very great 
distance have brought it, if not to the tops of the houses, at 
least to the surface of the ground. In taking it up a con- 
siderable number of the concrete pipes were found, either 
from inherent defect or from extraneous causes, to have 
failed. This being the case, the clerks of the works were 
instructed to take sample pieces of the broken pipes, and 
label each with every particular of time and condition of 
itself and surroundin Owing tq this failure the 
surveyor was instructed to prepare a specification for an 
ovoid sewer, “to be constructed of radiated bricks 27in. 
by 2lin., the contractor to produce samples of bricks.” 
Apparently these dimensions refer to the size of the 
bricks, but really they indicate the size of the sewer 
which the sanitary committee of the commissioners pro- 
posed to use in place of the 24in. concrete pipes, or 
the brick sewer specified as above. Whether every- 
thing was fair for the concrete pipes does not seem 
clear from the published debates of the commissioners ; 
but it is clear that, though they had at one time thought 
concrete pipes would answer their requirements, they 
now thought the evidence sufficient to condemn them as 
at least unfit for the construction of the section of the 
drain referred to, adding to their condemnation that they 
“do not consider the ground at all exceptional, or that it 
requires a better sewer that one of ordinary good con- 
struction,” from which it must be inferred that the con- 
crete pipes were not in their opinion good enough for 
“ordinary construction.” A select committee specially 
recommended that no more concrete pipes should 
be , and the manufacturers, after examining 
the ipa oP oa wrote to the committee saying they 
were perfectly satisfied with what they saw of the quality 
of their own pipes ; that the effect on them of the resolu- 
tion of the committee would be reckoned by 
thousands ; that they would not be satisfied with double 
the value of all the pipes tu be as a premium from 
the committee for not using them ; that they would hold 
the committee liable for any damage done them ; and 


that they should pegged imputation on the quality | best 


of their concrete pipes. 
that they had 
themselves 0; 


; ey prtige the commissioners 
y neglected their duty in not satisfying 
the sattability of the pipes before the 





contract was made, or that they exceeded their duty by 
interference with the engineering details of its execution ; 
and that it was absurd to suppose that they, the make 
would accept the judgment of so unq ed a bye | be 
gentlemen upon a purely engineering question. ey 
add that they will not let judgment go by default, but 
that they have engaged two well-known engineers to inves- 
tigate the matter in their behalf, and that a very eas 
way suggests itself for getting out of the difficulty wi 
concrete pipes, namely, to surrotnd them with concrete 
where necessary. The latter piece of advice the manu- 
facturers offer “without prejudice ;” but it is open 
to some rather pertinent remarks as to the value 
of pipes which need to be so supported at a depth 
in some places, of only about six feet below the 
und surface. The bold commissioners were not, 
owever, to be frightened by the pipe-makers’ letter 
or their engineers, and suggested that the latter 
should see the pipes and cutting while the latter was 
open for the removal of the pipes. A discussion followed 
in which the surveyor was asked his opinion on the pipes, 
but he, though not having, he said, sufficient data upon 
which to form a definite statement, admitted that some 
of the pipes would allow a considerable amount of perco- 
lation, and that in some places there was a regular runnin, 
quicksand underthe ts hg in other places were foun 
broken prior to handling by the contractors in taking 
them up. Upon this one of the committee said it was 
clear that they were not to look to their surveyor for a 
decided Mp wr as to the cause of the failure of the pipes, 
and added that their clerk had stated that one of the 
a which looked sound had tumbled to pieces on being 
rolled over, end in some places the pipes which had been 
placed had broken with only a pressure of 6ft. of earth 
above them. These pipes had nm down ten months, 
and either the pipes were inherently defective or badly 
laid. But when we hear of their being laid with a bed 
of regular running ——_ beneath them, and that 
some of the pipes fell to pieces before being used, and as 
the surveyor had said that some of them “ would allow 
a considerable amount of percolation,” there does not 
seem to be much room for doubt as to either of these 
conditions. The _— 24in. diameter, were but about 
ljin. thick, and Mr. Reid seems to have expressed his 
opinion on their strength under external pressure from 
information gained by breaking them with a 7lb. weight 
falling 5ft. The value of this opinion may therefore be 
imagined, though the Bournemouth Commissioners could 
not see either this or the general weakness of the report. 


One commissioner attributes the failure of the concrete 


pipes to the action of the water upon their material, 
and asks what would sewage do if water renders them 
rotten in ten months ? 

The next act was an amusing chapter of discussions, 
proposals, amendments, and resolutions respecting the 
size and material of the drain to be substituted for the 
concrete pipes. The most delightful indifference as to 
mere matters of theory applied to practice seems to pre- 
vail at Bournemouth with respect to a few inches in the 
diameter of a sewer. A 2ft. circular drain was determined 
to be necessary in the amended plans ; the surveyor, in the 
discussion referred to, thought that 18in. was sufticient, 
and new experience seemed to suggest that in a watery 
bottom it would be well to lay an under-drain under the 
sewer to carry off the water. One of the commissioners 
however, advocated a 24in. sewer, because, if they erred 
at all, it should be in having too large a pipe. Another 
thought that a 12in. pipe would be ecg enough, and a 
third thought the matter had better postponed, for 
they hardly seemed to know what to be at, and they 
ought to be careful. The difference in the capacity of these 
pipes was apparently so small, only as between 113, 254, 
and 314, that the united wisdom of the commissioners 
considered it best not to take the surveyor’s opinion, but 
to refer the matter to a committee. 

The committee obtained a tender for an ovoid sewer 
27in. by 2lin., but this was referred back to the con- 
tractor, and the committee recommended an 18in. glazed 
stoneware pipe, and this was adopted, with, however, con- 
siderable misgivings in the minds of the worthy commis- 
sioners, for upon it being said that their surveyor had 

ne through the tender of the contractors, and that the 

atter might reduce their tender by £45, one of the commis- 
sioners most unreasonably thought there was something 
unusual in the surveyor’s helping the contractor to make 
his estimates, and in the end, though the meeting was 
not affected as was Stiggins’s audience on a well-known 
occasion, the whole matter was given up as a bad por 
and referred back to the sanitary committee. It had 
80 evidently become necessary to get some one to clear 
matters up a bit, that by resolution it was determined to 
ask Sir J. Bazalgette, if he would recommend engineers 
to inspect and oh on the concrete pipes, suggesting 
the names of Mr. W. Donaldson, of Reading, Mr. Grant 
and Mr. Ponton, from whom the commissioners hope also 
to get other information, for they intend holding a special 
meeting of the whole board when the engineers go down 
to give their opinion. Let us hope some of the rival 
drainers of Bournemouth will be detained in some way 
or else things will go hard with the three engineers. 
Meanwhile, however, another meeting has taken place. 
The surveyor altered Sir Joseph Bazalgette’s plans 
and the surveyors plans were altered and realte 
by the commissioners. The amended tender for the brick 
sewer was sent in, and at another adjourned meetin 
its acceptance was proposed, but it was violently op 

by one valiant commissioner who supported the use of 2*t. 
gs ata of which he had had rience, and as some 
of the 


tter may be useful, we give it. “ He had,” he 
said, “ seen one of the contractors that morning, who told 
him he preferred putting in a pipe rather than a brick 


sewer, and that there would be a saving—on the section 
concerned—of £200 or £250, if a pipe sewer were put in, 
A salt glazed pipe, 2ft. diameter, if laid on a foot of the 
concrete, with a foot of the best concrete at the si 
would bear 100 tons weight, and if enveloped in 8in. o: 
best concrete, would bear a weight of 20 tons on it.” 
After some discussion the matter got so very thick again 
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that another adjournment was the surveyor all done in the case of a battery of position. How, then, 


proposed, 

this time supporting the proposal for a brick sewer. 

the end the 2ft. glazed pipe surro with concrete 
was adopted by resolution, principally on account of the 
saving to be effected by it. The contractor then s 

in and said that nothing like £200 could be saved. Here 
was matter for consternation among the soi-disunt 
engineers, and a third adjourned meeting became 
necessary. The meeting took place, the contractors 
handed in a tender for a glazed-pipe sewer, which was 
accordingly di ye another meeting, when it was 
decided that as the difference between the cost of the 
brick and the pipe Sewers was only as between £745 10s. 
and £687 7s. 6d., the former should be adopted. Of 
course, there is no telling what may in the end be used 
for this much-debated drain, but in all probability the 
er their consulting and acting surveyors, 
and clerk will, by the assistance of the engineers, be 
directed to a conclusion, at least, as to the size and the 
material of this one particular drain. How often it will 
be necessary for the engineers to go down and help 
the commissioners will probably depend upon the 
number of drains of which the whole scheme is made 
up, and in any case, though the ratepayers may not 
appreciate the farce at the price they will have to pay 
for it, they must be grateful for the evident desire on 
the part of their representatives to prove the wisdom 
that is to be obtained from a multitude of counsel. 


BREECH AND MUZZLE-LOADING FIELD GUNS. 


An interesting article in the 7imes of August 30th 
raised again the question of breech and muzzle-loading 
guns, especially for field artillery. Very full information 
was given as to recent details of trials of Armstrong 
guns in Madrid, and again of some special experi- 
ments at Sir William Armstrong’s residence, near 
Rothbury, where, we —_ the Director of Artillery 
was then on a visit. The information is clearly 
authentic. The facts detailed are worthy of our atten- 
tion. The Madrid experiment was simply a competitive 
trial between two beautifully-made Armstrong field guns, 
identical in all respects, saving that one was a breech- 
loader and the other a muzzle-loader. They were con- 
structed with pe. iy age that recent experience has 
shown to be good. The weight of the projectile was 
13lb., that of the charge 34 Ib.; calibre, 3in., and the 
weight of each gun about 896lb. The mean muzzle 
velocity was 1600ft. per second. No details are given as 
to the rifling. As might be expected, the results obtained 
by the two guns were, as regards accuracy and power, 
aimost identical, Both made excellent practice. The 
series were as follows :— 

: First Series, 
x . Mean Mean error. 
5 error a. Height. Deflection. Range. 


ards. Yards. Yards. Yards. 
Breech-loader... ... 1 16 ... 1145 ... 0°26 ... 0°21 ... 73 
Muzzle-loader... ... 1 16 ... 1150 ... 0°27 ... 0°28... 76 
Secowd Series, 
Breech-loader ... 3 34... 2224 ... 1°48 ... 0°72 ... 19°3 


Muzzle-loader... ... 3 34 ... 2206 ... 1°05 ... 0°76 ... 13°0 

At a range of 1095 yards at targets in two rows, each 
36ft. long by 12ft. high, ten rounds of shrapnel with time 
fuses gave 1752 hits, 835 on the first row and 317 on the 
second; and with percussion fuses 1724 hits, 937 on the 
first row and 787 on the second, the only marked differ- 
ence between these results being that the percussion 
shells had a larger proportion of their hits on the front 
row of targets, as might be expected. This particular 
part of the trial, it must be observed, does not exhibit 
the relative power of the two guns, but of their absolute 
power, and hence the comparison between different shells 
or shells with different classes of fuses, naturally suggests 
itself. Ten rounds with common ghell only gave 161 hits 
at the same range. 

At 2180 yards range the muzzle-loading shrapnel gave 
143 hits per round with time fuses, and at 2190 yards 
about 100 hits with percussion fuses. As to speed of 
working, when the guns were fired with sufficient accu- 
racy to throw all ‘their shells on a bull’s eye of 6ft. in 
diameter at 550 yards range, ten rounds were fired from 
the breech-loader in four minutes fifty-five seconds, and 
from the muzzle-loading gun in four minutes thirty 
seconds. This finished the competitive trial of these two 
guns. A mountain 7-pounder gun, made in two pieces 
which screw together for action, and which can be carried 
on two mules, was afterwards tried. It weighs 380 lb., its 
calibre is 2'5in., its projectile is 7 Ib., and charge 1 Ib. 5 oz. 
in weight. Its muzzle velocity is 1400ft. per second. 
With regard to these experiments, the remarkable 
excellence of the results obtained by both guns cannot 
escape notice. As to their respective merits there is little 
to be said. The muzzle-loader has generally had a small 
advantage in speed over the breech-loader in similar 
trials, we believe; as to accuracy we may call them both 
equal. We are not informed as to the system of rifling, 
probably both gunshad polygrooved bores, and both projec- 
tiles were unstudded, but received rotation through the 
medium of a copper gas check. If this were so, it seems 
useless to expect any difference in their behaviour, sup- 
posing the conditions under which the charges were 
exploded were similar, especially as to size of chamber 
and amount of air space. 

The Rothbury experiment consisted in the trial of 
shields made of steel applied to field guns, to protect the 
gunners from infantry fire. The shields were made of 
steel O'l5in. thick, and bent back at the edges 
to give stiffness. They were 5ft. high and 2°5ft. wide, and 
were mounted on iron legs 2ft. long, so as to reach a 
height of 7ft. The legs and the spaces between them 
were covered by a bank of sods. At 500 yards range 
a Gatling gun, firing the heaviest Martini-Henry 
ammunition, entirely failed to penetrate, even when 
successive balls struck the same spot. The same result 
followed at 300, 200, and 100 yards range. At 800 yards 
shrapnel bullets and the smaller fragments of ‘shell 
failed to penetrate. Larger pieces and entire shell with 





reussion fuses of course found their way through. 
[. caneane incidentally that the ds, which 
were painted grey or slate colour, were so difficult to 
discern against the ground, that at 800 yards they were 
invisible. This property of grey is a useful fact to bear 
in mind, though a well-established one. Many officers 
remember an instance of this in the Crimea. After the 
declaration of the armistice, the men of the opposing 
armies obtained leave to converse, and the curious spec- 
tacle was presented to those who went down to the out- 
posts of ish and French soldiers apparently standing 
in the plain a across a small stream to 
nobody, for the ians in their grey uniforms were so 
thoroughly invisible at any distance exceeding about 
half a mile, that it would have been easy to have 
obtained testimony on oath that there were none near 
the locality. 

We have now to consider the breech and muzzle-load- 
ing question in the light of the facts we have given. The 
clei of the breech-loader have generally urged in 
its favour, first, the power of keeping men better under 
cover when working the gun ; secondly, facility in load- 
ing, arising from the fact that the and shot have 
not to pass through the bore to reach their proper firing 
position, so that windage can be reduced or done away 
with, and that a cartridge of increased size can be em- 
ployed in an enlarged powder chamber ; besides the fact 
that the gun may be retained forcibly if desired in its 
firing position by checking its recoil, while no such ex- 
pedients as — argo >= 8 or staves, have to be 
resorted to. tly, an undoubted advantage exists in 
the power of unloading the breech-loading gun easily if 
required. But with the rotation imparted by means of a 
copper gas check fixed on the base of the shot, which is 
forced to enter the ves of a polygrooved bore, there 
is scarcely any windage, and the chief advantage, there- 
fore, in favour of the ie gun is the protection 
afforded to the men who are behind the wheels, whereas 
in a muzzle-loader two numbers are always in front, and 
the man who rams home is exposed in a marked way 
when he steps out for that purpose. The protection 
given by the wheels and axletree boxes, though not very 
great, is well worthy of consideration, and a breech-loading 
gun of position, firing through an embrasure, screens the 
men, and closes the opening to some extent, and renders 
it unnecessary for them to expose themselves in the mouth 
of theembrasure in orderto ram home the charge and shell. 
In these days, when musketry fire has become so for- 
midable, we must give some weight to such advantages, 
and if additional cover in the shape of steel shields can 
be provided, the relative advantages of the breech over 
the muzzle-loader become greater. Steel shields have 
never to our knowledge been used on actual service, but 
the idea is by no means new. The form in which 
they arene at Rothbury may be so, but it is 
apparently rather an awkward one. Shields have 
been employed at Chatham for working parties in 
siege operations, but the most hopeful device was a shield 
attached to the carriage itself, as exhibited in a mitrail- 
leuse constructed by Herr Sigl, and shown at the Vienna 
Exhibition,of which we gave an engraving in THE ENGINEER 
for Octgber 10th, 1873. Shields that are carried as sepa- 
rate stores, and erected when required, must be extremely 
inconvenient—indeed, we cannot suppose that this is in- 
tended to be the final arrangement, for Sir W. Armstron 
five or six years ago proposed a mitrailleuse with hinge 
folding plates. 

We remarked at that time that this class of protec- 
tion was more suited for mitrailleuses than guns, 
because the former are common]y in action within 
musketry range, and because they are more likely 
to be employed in defence than in attack, and therefore 
are likely to be more stationary. It does not follow, 
however, that shields may not be good for both mitrail- 
leuses and field guns. It a. however, that the 
following conditions would most favourable. (1) 
The shield should be attached to the axle-tree bed of the 
gun, for one of its recommendations would be immediate 
readiness for use, as a very fair gun-pit may be dug in a 
quarter of an hour. (2) The gun atom | be a breech- 
loader, for the men who are most exposed in a 
muzzle-loading detachment are two, who load and ram 
home—Nos, 2 and 3. These two would have to step out 
in front of the shield, which would be both awkward and 
dangerous. The breech-loader is then the gun to which 
shields may be best adapted, and if shields offer a great 
advantage, this is so much more in the favour of the 
breech-loader as compared with the muzzle-loader. It will 
be seen, however, on reflection, that the conditions under 
which the shield is valuable are limited. A battery, it 
must be borne in mind, should be kept moving as little 
as k mwpen and the increased range and accuracy of 
modern guns favour its holding longer to any position it 
may take, and also enable it to keep more out of the zone 
of infantry fire than formerly. battery under these 
circumstances would be able to construct gun-pits for 
itself, and the earth a of a gun-pit would be pre- 
ferable to the steel shiel against artillery fire, for it is 
not to be supposed that an enemy would be found suffi- 
ciently complaisant to fire shrapnel with time fuses at 
guns behind shields ; and under the blows of shells the 
shield would succumb either by breaking or crumpling 
up. In the former case the splinters would be liable to 
cause injury, in the latter the working of the gun might 
be impeded. 

_ It would not therefore be a battery acting on the defen- 
sive or continuing long in one position at an ordinary 
range, that would be benefitted by shields, for such a one 
is seldom exposed to infantry fire, but rather a battery 
following up an enemy—for example, suddenly taking an 
exposed position in order to support an attack. Shields 
if fixed on the axle-tree boxes of a breech-loading gun 
would doubtless at such a moment greatly favour the 
working of the gun, but it must be borne in mind that 
the a of such a battery depends much on its power 
of mobility. Its horses cannot be sent off to some 


covered position. at a little distance, as may often be 





can the horses be expected to escape? It sometimes 
occurs that a battery is utterly unable to follow up an 
enemy from the fact that its horses are shot down. 
General Mercer ry gar wd describes his position at 
Waterloo, when a staff officer ordered him to push for- 
ward at the end of the day, and when he replied by 
pointing to his teams lying entangled in their — 
where they had been cut down by the enemy’s fire, an 
heavy musketry fire could produce such a result, which 
might be fatal to a battery whose detachments had beer. 
saved by their shields, Altogether, then, interesting as 
are the Rothbury experiments, we should consider the 
scope and application of shields limited, and much less 
promising in the case of a field gun than in that of a 
mitrailleuse. The advantage, however, which the breech- 
loading possesses over the muzzle-loader in the appli- 
cation of shields, applies in a great measure to the case 
of gun-pits and all kinds of cover, and is of more import- 
ance the more formidable infantry fire becomes. 





RAILWAYS IN CEYLON, 

In our issue of August 2nd, in an article under the above 
heading, we referred to the prospect held out, that an early 
commencenent might be looked for of a further extension of 
the mountain railways in Ceylon. We are pleased to learn 
that, consequent upon the guarantee given by the planters 
interested to pay such traffic rates as will insure the 
financial success of the work, Sir James Longden has not 
only sanctioned the line as far as the Nanu Oga, referred to 
in our previous notice, but its further development also as 
far as Haputalé, or a total distance from the present terminus 
at Nawalapitya of about seventy miles. His Excellency has 
further conceded the important principle that the proceeds of 
all Crown lands sold along the new extension shall be devoted 
towards the cost of its construction. We see, therefore, 
reason to hope that ere very many weeks pass notices may be 
published calling for tenders for these important works. We 
understand that the engineer’s estimate for the entire length 
of line averages £23,000 per mile, but it is presumed addi- 
tions will be made to these figures which will make a round 
sum of £24,000 per mile. The total cost of the work may 
be set down at £1,680,000, and a contract of this magnitude 
will doubtless induce considerable competition among con- 
tractors both at home and abroad. Hopes are entertained 
by the colonists that the cutting of the first sod will not be 
delayed later than January of next year, and that four years 
from that date will see the line completed. The works 
will be of a very heavy character, so far as regards 
the quantities of earth and rock-cutting, but there are no large 
works of art necessitated, the mountain streams, though 
numerous, being mostly confined to narrow beds. The amount 
of tunnelling will not be excessive, considering the character 
of the country to be traversed, great pains having been taken 
to avoid the necessity for operations of that nature; but in one 
instance they have been adopted to effect a saving of 2} miles 
of distance. All the conditions under which the work will 
have to be carried out are reported to be favourable. The 
Ceylon Observer, in connection with this important considera- 
tion, writes: ‘‘ And these will be large in the shape of estate 
labour along most part of the lines of road and the line of 
railway. And let us once more dwell on the fact, so 
important in estimating the cost of any er dependent 
for its construction on human labour, of the salubrity of, the 
climate from beginning to end of the extension. Taking all 
the favourable circumstances into consideration, and remem- 
bering that each section made and opened will facilitate the 
execution of sections beyond, we see nothing unreasonable in 
limiting a contractor—as we hope he will be limited—to four 
years, beginning with January, 1879, for opening up to 
Haputalé.” The same journal also states that the surveyors 
‘*are all at work to see what can be made out of a further 
section in the direction of Badulla, and the report will be 
rendered in due time. We can but repeat our oft-expressed 
conviction that by the time the seventy miles or so from 
Nawalapitya to Haputalé are completed, a further extension to 
Badulla or its neighbourhood will be sanctioned.” 


THE EXPLOSION ON BOARD THE CYBELE, 


TuE surveyors of the Board of Trade are having 1ather a 
bad time of it just now, and an indiscriminating public are 
beginning to think that Board of Trade inspection is of very 
little use. On the 7th of August an explosion occurred on 
board the steamship Cybele at Glasgow, which one man 
was killed and three others severely sel Pe § Very little has 
been heard about this accident, but the facts have at last been 
brought to light, and they are very instructive. A Board of 
Trade inquiry, which lasted three days, terminated on Tuesday. 
The Cybele was built at Govan in 1872, was 1286 tons register, 
and 3000 horse-power, and was owned by Mr. John Donaldson 
and many others of Glasgow. She had four multitubular 
boilers, which were made in 1873. On the day of the explo- 
sion the second engineer was ordered to open the main stop 
valve toheat the engines, but was unable to do so, and directly 
after a bracket or horn of the main stop valve chest gave 
way, when one man was killed and three others severely 

ded. On two previous occasions similar accidents occurred 
in the same vessel—in June, 1877, as she was proceeding up the 
Thames, and exactly a year after at Glasgow. In giving judg- 
ment the stipendiary magistrate remarked that the bracket 
being cast hollow and with free communication for the 
steam to pass into it whenever the stop valve was open, 
virtually became a small reservoir for the reception of the 
steam which passed through the chest on its way to the 
engine, and was therefore, in the opinion of the Court, of a 
dangerous description. This mode of construction was 
apparently without object, and all the scientific witnesses 
strongly condemned it. The Court had been given to under- 
stand that it had not been abandoned by the owners. The 
evidence of the scientific witnesses as to the cause of the 
accident somewhat differed. Mr. Sampson expressed the 
opinion that it must have been caused by the second engineer 
having unintentionally turned the wheel the wrong way, and 
thus jammed the valve tighterin its seat instead of opening it. 
Mr. Flannery, while agreeing that the second engineer might 
bave jammed the valve, did not think that it necessarily fol- 
lowed that any undue force had been used by the second 
engineer, as he thought that an undue strain thrown 
upon the bracket by the leverage of the screw upon 

e spindle, together with the additional strain arising from 
the expansion of the valve eee when hot, might have 
caused the b e of the bracket. The court, while Nodining 


to conclude upon the evidence that the second engineer did use 
the “ pinch bar,” were of opinion with Mr, Sampson and. Mr. 
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Flannery that he must unintentionally have attem to turn 
the wheel the way, and so caused the 
breaking the bracket by a similar operation under 
similar circumstances as when he cracked the horn bracket of 
the stop valve on the port boiler when in the Thames in 1877. 
The court were of opinion that no blame could be attached to 
the officers of the Board of Trade who surveyed the 
Cybele, as they were not informed of the very peculiar 
hollow construction of these brackets, and all witnesses 
who spoke to this point concurred that unless atten- 
tion had been specially drawn to their construction an 
one would have enor | them, believing them to be solid, 
It appears to us that the use of a Board of Trade inspection is 
to ascertain defects in construction, and we find some diffl- 
culty in understanding how the fact that a similar stop valve 
had given way in 1877, was kept from the knowledge of the 
inspectors, e cannot see any grounds for assuming that 
the second engineer did not know perfectly well what he was 
about, and we suspect the bracket gave way from natural 
causes, We should like to know how many stop valves of 
this kind are now at sea? 








LITERATURE. 


Tables of the Principal Speeds Occurring in Mechanical Engi- 
neering. By P. Kerarrr, Chief Engineer of the Abouchoff 
Steel Works, St. Petersburg. 

Tuis useful little book of thirty-one pages contains 

carefully compiled tables of the various velocities 

which enter into the construction and working of ma- 
chinery. Mr. Keraeff divides his subject into fourteen 
sections :—(1) Speed of belts and ropes; (2) speed of 
cutting tools for metals ; (3) speed of cutting tools for 
wood; (4) speed of machines employed in the manufac- 

tures of textile fabrics; (5) speed of rolling mills ; (6) 

speed of pistons and pump plungers ; (7) speed of fly 

wheels ; (8) % of ships, steamers, locomotives, &c.; 

(9) speed of lifts and 2 yah (10) speed in preparing 

mineral ores ; (11) speed of flour mills, oil mills, reaping 

machines, and disintegrators ; (12) speed of water, air, 
gas and steam ; (13) speed of animal powers ; (14) speed 
of sound, light, and electricity. In each section the 
various machines are smuneit in order of their speeds, 
the minimum, mean, and extreme speeds being given 
where the range is wide. Mr. Keraeff in his preface 
acknowledges his oblig2tions to many authors of me- 
chanical works who have compiled similar tables, and 
only claims to have corrected errors and added many 
new examples. His position as the chief mechanic of 
the great Russian steel works, where a very vast variety 
of machinery is employed, has given him many oppor- 
tunities of making personal observations and experiments, 
besides which he has diligently sought for information in 
this country and on the Continent. We think Mr. 

Keraeff has rendered his brother mechanicians an im- 

portant service, and we have no doubt that his pamphlet 

will be very well received. 
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THE LAWS OF MOTION. 


THE laws of motion are exceedingly simple, but they 
are nevertheless very generally misunderstood. Every 
engineer is supposed tu know something about them; but 
very few practical men could pass an examination in 
them, provided that examination covered the whole of 
the ground which has been traversed by mathematicians. 
Why this should be the fact we shall not stop to inquire. 
The ignorance to which we allude, although it would 
render a so-called astronomer helpless, might but little 
affect the operations of an engineer. About two of the 
phenomena of motion, however, there ought to be no 
uncertainty, namely, momentum and energy. But it 
unfortunately happens that it is just about these two that 
the greatest combaien of ideas exists. The fact is the 
result of want of clearness of style manifested by 
authors who have written on statics and d ics. But 
too many modern text books of mechanics are hope- 
lessly in fault in this respect; and the student who 
really wishes to make himself master of the subject 
must confine his reading, on the one hand, to some of the 
old writers, such as Newton or, on the other, to the most 
modern authorities. These writers cannot, however, 
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be studied with advantage by those who have not 
some mathematical training; and we propose 
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of the laws of matter and motion before our readers 
in a somewhat novel and yet familiar light, feelin 
confident that if the student once imbues his mind wit 
the idea we hope to convey to him, he will find his sub- 
sequent progress much facilitated when he comes to read 
pandard treatises.on the subject. It may be well to 
premise that our reasoning be found to be based 
on an_ idea which originated, so far as we are aware, 
with Newton, and which was subsequently adopted by 
several eminent mathematicians. That it has since been 
dropped by many writers is much to be regretted. This 
fundamental idea is that motion is not a condition of 
matter but an entity. The older writers on dynamics 
spoke freely of “quantity of motion” and of “the 
quantity of motion in a ar a very moderate 
stretch of the imagination it is possible to form a con- 
ception of motion without matter; and although we 
know that motion cannot exist without matter, it will be 
found useful to suppose that conditions may obtain 
under which motion may be manifested Bes ae the 
presence of matter. 

It is quite beyond the scope of this article to endeavour 
to show how this idea may be made to apply to all con- 
ditions of moving matter. We shall confine what we 
have to say solely to the phenomena known as momentum 
and energy, about which the greatest confusion appears 
to exist. By some writers—as, for example, Bourne in his 
“Treatise on the Steam a og ogame is expressed 
by M v?; by others as Mv. The error has probably 
partly arisen from using the word “momentum” in 
various senses. What one man calls momentum another 
calls energy, another wis viva, and so on. Again, mo- 
mentum and work are often confounded ; and very vague 
ideas are entertained as to the nature of work. We have 
seen it stated, for example, that in driving piles “the 
force of the blow ”—by w ich we assume is meant work 
done on the pile—varies as the square of the velocity of the 
ram. Molesworth, we believe, fell into this error in some 
of the earlier editions of his “ Pocket-book,” but in the 
nineteenth edition, at all events, published in the present 

ear, he gives the correct formula—force of blow = W v. 
n the words “force of blow” we have an example of in- 
definite writing, and although his formula is right, the 
figures which he gives at page 85 have no meaning. For 
example, he gives the “ force of blow” of a ram weighing 
10 ewt., and falling 30ft., as 22 tons. Now, the valadite 
of a ram which has fallen freely 30ft. is 44ft. per 
second in round numbers, and the work in the ram 
= 44 x 5 = 22 foot-tons. If the pile descends lft. at 
each blow, then the force exerted by the ram may be 
taken as equivalent to a pressure of 22 tons exerted on 
the head of the pile. If it descended but an inch, the 
pressure would be twelve times as much, or 264 tons. If 
the pile moved through an infinitely small distance, then 
would the force of the blow be infinitely great. We need 
not pursue this branch of the subject further; attempts 
to compare impacts with pressures always end in confu- 
sion of ideas. 

In order to understand the idea conveyed by M »v, we 
must know what “quantity of motion” means. If this 
could be fully understood, no more confusion of idea 
should exist in the mind of the student. 

We start with two fundamental propositions. (1) The 
universe, so far as it has a statical and dynamical exist- 
ence, consists solely of matter and motion. (2) Matter 
and motion are alike indestructible; they can neither be 
added to nor taken from, and there is just as much 
motion, and no more, now in the universe as there was at 
the beginning of all things. It will be seen that in these 
definitions we have gone back to the old formula, and 
spoken of motion as an entity, and not as a condition of 
matter. 

Now motion, although it is indestructible, may be 
transferred from one portion of matter to another portion 
of matter. Drawing a little on our imagination, we may 
say that motion may be poured out of one body 
into another precisely as we may pour water from 
one vessel into another. The quantity of motion which 
a body can hold cannot be measured in the abstract, and 
is, indeed, so far as we know, unlimited ; but for all practi- 
cal purposes it suffices to understand that the quantity of 
motion which a body holds varies, other things being 
equal, precisely as its weight. Thus a body moving at 
10ft. per second and weighing 2 tons contains just twice 
as much motion as a body weighing 1 ton and moving at 
the same speed. Again, a body moving at 20ft. per 
second and weighing 1 ton will have in it just twice as 
much motion as a body weighing 1 ton and moving at 
10ft. per second. If momentum means the quantity of 
motion in a body—and it should never be employed to 
convey anything else—then it must be expressed by the 
equation, momentum = M », 

It is-certain, however, that under particular conditions 
a moving body apparently behaves as though momentum 
varied as the square of the velocity. For example, the 
energy of projectiles is said to vary in this ratio. But 
energy is very commonly defined as the capacity for 
doing work ; but the capacity for doing work varies with 
the quantity of motion in a body. Therefore, it has been 
argued, momentum, being —— roportionate to 
energy—in fact another name for it—and this last varying 
as the square of velocity—momentum itself must vary as 
the square of velocity, or momentum = M v%. In this line 
of reasoning lies the cause of all the confusion of 
idea and expression to which we have referred. Mo- 
mentum has been confounded with energy, which is 
quite a different thing. Various definitions have been 

iven of energy. That supplied in the eighth edition of the 
‘Enc clopedia Britannica” may be cited as one example: 
—“TIf we consider a stress together. with the distance 
through which the solicited bodies are capable of moving 
relative to one another in obedience to the stress, the 
object of oar contemplation is the work which may be 
done under the given. condition of the system, and this 





we call energy.” Ganot defines energy thus :—“ By the 
term energy, or vis viva, is meant a quantity propor- 
tional to the product of the mass of « body xf and the 
square of its velocity v. It is most coveniently measured 
by v*.” Rankine defines energy as “ the va spe 4 a 
Y possesses for performing work upon certain other 
bodies by reason of its motion,” and adds that, like 
motion, it is relative only. None of these statements 
appear to us to be sufficiently clear, and we venture to put 
em in a slightly different form. Energy is the capacity 
for performing work in a given.time. This last factor, time, 
is so ——— that the whole difference between momen- 
tum and energy may be said to turn on it, Energy makes 
itself apparent to our senses in the form of a force, stress, 
or impulse, and this force, stress, or impulse, varies as 
the square of the velocity of a moving body; and 
regarding the physical manifestation of a phenomenon as 
the phenomenon itself, we may say that energy varies as 
the square of the velocity. A body A in motion, weigh- 
rg Ib., and moving at 10ft. per second, | held 
to have a momentum of 100 for Mv= 100, The quan- 
tity of motion which it contains may be discharged from 
it into other bodies at varicus rates. A year or a century 
may be occupied in the transference, but it cannot get 
rid of it ata greater speed than is represented by 10 ; 
that is to say a body moving at a velocity 10 cannot, by 
direct contact, impart a higher velocity than 10 to any 
other body however small. body B, also weighing 
10 lb, has a velocity of 20. It contains twice as much 
motion as A, and it can get rid of its motion 
in one-half the time necessary for A to get rid of its 
motion. In other words, it is capable of doing double 
the work in one-half the time, and for this reason it is that 
energy varies as v*. The copay for performing work, 
leaving time out of account, of B, is just double that of 
A, but taking time into account it is four times as great. 
To put this in another form, let us suppose that an engine 
takes a train of 100 tons twenty-five miles in one hour, 
and burns 500 Ib. of coal in performing the task. Now 
let the speed be doubled and all the resistances 
augmented in the pane eres. Then the journey 
will be performed in an hour; but as twice as 
much steam is required, twice as much coal must be 
burned. Consequently 1000 lb. of coal must be con- 
sumed in half an hour, instead of 500]b. in a whole hour. 
The energy of the engine is represented by coal burned, 
and therefore we say that this energy augments as the 
square of the velocity. But leaving time out of account 
and speaking of motion as an entity independent of time, 
it will be seen that at any instant the train while ex route 
contained on its second Journey only twice the quantity 
of motion that it contained on its first journey, and so 
there is no inconsistency in writing momentum = My, 
and energy Mv*. Momentum represents the quantity of 
water in a jug. Hnergy the quantity of water and the 
time taken to empty the jug. The less the time the greater 
the energy. 

Work has been defined as the overcoming of a 
resistance, But a little reflection will show that it may 
be much more accurately described as the transference 
of motion from one body to another. When a cannon 
ball strikes a target some of the motion in the ball is 
transferred to the target, and the ball is said to do work 
on the target. When a man rows a boat he transfers 
some of the motion of his muscles to the boat and is said 
to do work upon it. To go back to our original illustra- 
tion, when we pour motion out of one body into another 
as we would pour water from one jar into another, 
we perform work. Let it then be clearly understood, 
that as we have said, work means neither more nor less 
than the transferring of motion from one body to another, 
and it will be at once evident that the capacity of 
a body in motion for performing work must vary precisely 
as the quantity of motion which it contains. We have 
endeavoured to show, we hope successfully, that there is 
no inconsistency between this statement, and that energy 
varies as M v?. 

It will be seen from what we have written that 
the quantity of motion in a body is always propor- 
tionate to its mass, M, and its velocity,v,and the work done 
in putting it in motion is measured by the same factors, 
in other words, doing work on a ‘body or means 
pouring motion into it. This motion will then be 
stored up in the body, and it is but a truism 
to say that the body cannot stop till all the motion has 
been withdrawn from it and poured into something else. 
Onthis hypothesis again much that is now obscure becomes 
clear. For example, if one inelastic body is at rest and 
another of equal weight strikes it with a velocity of 10ft. 

r second, then the two will—the proper conditions 

ing present—go on together at the rate of 5ft. per 
second. Half the motion originally in the moving body 
is transferred to that with which it comes in contact, and 
the whole quantity of motion in the two is just equal to 
what was before in one, no more and no less. If we 
take two jugs, each holding a quart, and having filled 
one pour half its contents into the other, each will con- 
tain a pint. In the same way the moving mass contained, 
let us say, a quart of motion. Then, after contact, each 
mass held apint. If the velocity of the striking body 
be 20ft., then the velocity of the two after impact will be 
1oft. Tt, however, the bodies be perfectly elastic, then 
will the striking body be brought to rest, while the 
body struck will move at the same velocity as that 
oeegee by the moving body at the moment of impact. 
Many problems in dynamics, which have much per- 
plexed the student, can be solved easily if he will 
always deal with questions concerning the laws of motion 
as ecules motion were a fluid, which can be poured 
backwards and forwards, and transferred in various ways 
from one mass of matter to another. Exception ma 
taken perhaps to such an assumption, but those who have 
read Mr. Spottiswoode’s address to the British Association, 
as printed in Tue Encineer, will see that it is by no 
means so far fetched as some of the hypotheses daily 
used with benefit by those who devote their attention to 
the higher mathematics.. xX. 
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BERTHON AND BELL’S EMERY GRINDER. 
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THE accompanying engraving illustrates a somewhat novel 
application of the well-knownemery grinder. Thelittlemachine 
is so simple that the “soem pee explains itself. It consists 
ofa castiron frame, Figs. l and2, onastand, in which runsaheavy 
disc wheel, which can be turned by a handle. This wheel drives 
by a gut-band a small brass pulley, on the axis of which is fixed 


an emery wheel, about 3in. in diameter. This wheel is secured | 


by a brass nut, Fig. 4, so that it can be removed in a minute. 
Three emery ab are supplied with each machine—coarse, 
medium, and fine. A rest, Fig. 3, fixed by a thumb-screw, 
partly embraces the emery wheel, and serves to steady the 
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article being ground. The whole weight of the machine is 
20 Ib. It is intended for domestic use, and for dentists, 
jewellers, mathematical instrument makers ; in fact, for all 
those who need from time to time a small and handy apparatus 
for grinding. The cutting wheels are of admirable quality, 
and the efficiency of the machine is proved by the fact that an 
old file may be readily and quickly cut in two by it. A 
treadle can be easily pted to it if necessary. The cost of 
the apparatus is extremely small. It is manvfactured by 
Messrs. Berthon and Bell, Delahay-street, Westminster, and 
will supply a want long felt. 


THE WESTINGHOUSE GOVERNOR. 
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To properly govern the speed of engines, especially large 
ones, where the variations in the work being done are great, 
has already been difficult, and the difficulty has always been 

test with marine engines. We illustrate a governor 
esigned and patented by Mr. Westinghouse, that has already 
given satisfaction where used, having been first put into 
practical operation about two years ago. To those who 
understand Mr. Westinghouse’s automatic brake and speed 
indicator, it will be apparent how the present governor has 
been brought into existence. 

The governor weights, instead of working directly on the 
controlling valve of the engine, operate a very small piston 
valve, the movement of which regulates the pressure upon a 
large piston, the rod of which is attached to the throttle 
valve of the engine, and in some cases to the reversing gear ; 
in fact, the power of the weights may in this manner be 
multiplied to any extent, so that a valve of however clumsy 
a construction may be moved as quickly and readily as one of 
the most delicate construction. In its operation it has proved 
itself to be so quick as to actually close the throttle valvé 
before half a turn of the engine has been made. A differen- 
tial cylinder is employed, having two pistons A B with a rod 
C, which is connected to the valve to be moved. Steam from 
the boiler enters between the two pistons, and by the 
a enters to the opposite side of the piston A, the adjustable 
screw b regulating the quantity of steam that passes. 

The opposite side of the piston B has never more than the 
pressure of the atmosphere on it, and, consequently, when the 
pressure is on both sides of A the piston is forced to its 
extreme outward position and the throttle valve opened. The 
head D of the cylinder carries the valve chamber E, in which 
is a small piston valve c, mounted ona very small rod d. This 





valve c covers, in the position shown, an annular groove e, 
which communicates with the condenser or atmosphere, while 
the chamber E is in communication with the large cylinder by 
the passage 7, The head D also carries the hollow spindle F, 
on which turns the case G, to the cap of which are pivotted 
two weights H H, having arms engaging in a groove on the 
stem g. The stem g presses against a lever K, which in turn 
presses against the rod d of the valve c. A spring h offers resist- 
ance tothe action of the weights, and the compression of this 
spring is accomplished by a screw. The case G is driven 
by a belt from the engine at a speed of several hundred turns 
perminute. When the action of the weights overcomes the 
springs A and / the piston c is moved so as to partially uncover 
the annular groove e, which permits the steam to escape from 
the outer end of the large cylinder, when the pressure of the 
steam on the opposite side of A moves the pistons and rod ¢, 
so as to close or partially close the throttle valve. The piston 
c is moved in the opposite direction by the spring m. en 
the valve ¢ again closes the annular groove e, the steam pres- 
sure again becomes equal on both sides of A, and the throttle 
valve is thus opened. 

The lever K has a spring arrangement, as shown, by which 
the speed of the engines can be varied when running, the 
spring ? acting against the effort of the weights H H. By 
opening the screw } more or less, the throttle valve may be 
made to open more or less slowly, and thus not bring a too 
sudden strain upon the engine, a feature of great value not 
usually found in other governors. 

We find in the patent specification, modifications suitable 
for every kind of engines, and it seems that the one size of 
case with weights is used for the governors of any size of 
engine up to the largest kind of marine engines. 





As far as we can learn, no great efforts are being made to 
introduce this genes into England, as Mr, Westinghouse 
has so far been fully engaged with his brake. 








SCHMIDT’ SAFETY VALVES. 
In Tue Encringer for September 20th we illustrated an 
excellent safety valve exhibited at Paris by Mr. Schmidt, and 
spring loaded. The accompanying cut shows a valve con- 





structed on the same principles, but loaded by a lever and 
weight. The valve is held down by a pin B, and the lever 
turns on a broad knife edge at A. It appears to be impossible 
for these valves to set fast, 








WATER-TIGHT DOORS. 


To alleviate as much as possible the evil effects arising 
irom the use of openings in the water-tight bulkheads of 
vessels, the following plan has been proposed by Mr. 
Riley, of H.M.S. Thunderer. By this i ae the doors may 
be closed with greater quietness and quickness than they 
can be by any of the methods at present in use. Since 
the most serious results arise from not being able to 
close the doors with sufficient promptitude, the pro plan 
has for its principal object the delag of the doors, the 
opening process receiving a minor consideration. The 
hydraulic system is used ; a system which has been applied 
before for the same pu , but does not seem to have on 
taken full advantage of, in the way of centralising the process. 
In the proposed arrang t it is intended that the whole of 
the doors shall be under control from one central, secluded 





spot. 

The system, as described, is oe only to doors which 
are raised and lowered to open and shut, as this kind of door 
offers peculiar advantages for closing. Most of the lower 
doors in present use in vessels are fitted in this manner, and 
if only these be brought under this method it would greatly 
promote safety, as if the lower doors were quickly closed, it 
would allow time to close the upper ones before the water 
would reach too high. 
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i to the accompanying diagrams, Fig. 1 represents 
the hydraulic cylinder and door ; P is the pressure pipe at the 
lower end of the cylinder; a cock or pipe , to the bilge 
is attached to the upper end to allow any confined air or 
water, which may be above the piston, to escape. The pressure 
pipes at the bottoms of these cylinders run to cocks P, P, P, 
shown in Figs. 2 and 3; these cocks being fitted in order to 
put these pipes P in communication with the tanks T through 
the branch pipes ¢, or with the accumulator A through the 
pipes a. The accumulator A is a reservoir of pressed water 
for raising the doors ; it is pumped up by hand by the small 
force ps M, the supply of water being drawn from the 
tanks T and forced into the accumulator by raising and 
lowering the lever L. Each door has its separate pipe and 
tank, the object of which will be seen hereafter. Let us now 
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suppose the doors open, held in position by confined water 
between the piston at the door and the cock, the latter bei 
shut off. In order to shut them, turn the handle of the coc 
from the horizontal position upwards to the vertical position, 
thus putting the pressure pipe P in connection with the tank 
through the pipe ¢, the door will then commence to fall by its 
own weight and foree‘h: --ster from underneath the piston 
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into its tank. All the doors may thus be shut Gigs 2d 
turning their respective cocks. In order to make appa- 
ratus as simple as possible, the accumulator is made only large 
enough for raising one door at a time, as there is plenty. of 
time for the raising operation. To raise the door, the accumu- 
lator is pumped up with the force pump, the water 
drawn from that to the door which is to be 
opened, by means of one of the cocks K. When the plu 
has raised through a distance of 3ft., the handle of the 
cock P is turned vertically downwards, putting the pressure 
pipe P in connection with the pipe a, thus the ure from 
the accumulator is transmitted to the piston at the door, 
raising the door as the plunger at the reservoir descends, 

It will be noticed that the doors may be closed in the above 
manner at any moment without keeping or raising a pressure 
in the accumulator. It may, however, be objected that when 
a door is kept open by the confined water, the water will be 
subjected to such a pressure as will cause it to leak through 
the piston or glands. To prevent this, another element is 
introduced which will, in a great measure, do away with 
this objection, but at the same time will require a reserve of 
power to be kept in the accumulator. Check levers or catches 
are introduced, as shown in Fig. 4, capable of revolving 
upwards, but not downwards. en a door is raised to its 
full extent these catches are turned inwards into a slot cut 
in the door, so that the door as it falls may rest upon them, 
thus relieving the confined water from the sega caused by 
the weight of the door. To close the door when these 
catches are in gear, it is necessary to turn the cock P, putting 
the ore from the accumulator on the piston, and raise 
the door l}in. or 2in.; in this ascent, the projecting piece E 
on the door raises the catch clear of the door, the catch being 
constructed so as to overbalance itself in this position ; it 
therefore, on being raised through a short distance, falls right 
away from the door. The passage for the descent of the 
dow is thus made clear, and on turning the cock vertically 
upwards the door falls, forcing the water back into the tank. 
An accumulator, as shown in the sketches, loaded with one 
ton, 3ft. lift of plunger, 12in. area of plunger, is capable of 
lifting over twenty doors of 800 lb. each through the required 
distance of lin. to relieve themselves of the catches. It 
wou'd be advisable to use these catches under ordinary 
civewastances, when. it is not probable there will be any 
sevicus reasons for closing the doors; though even if a neces- 
sity should arise they could be shut in less than two minutes. 
It, however, the weather is very stormy, or on entering an 
action, or in any like dangerous. circumstances, it would then 
be hx tter to let back the catches, ready to let the doors down 
at once. 

Yhe tanks T are divided one to each door to serve as indi- 
caims; as the door falls the water will be displaced from the 
cylirder above it and enter the tank, the position of the door 
depending on the water displaced. Thus the level of the 
water in the tank will indicate the position of the door, telling 
when it is closed, or if it is prevented from any cause. Care 
should be taken to keep the levels of the water in the tank at 
certain fixed positions, according as the door is open or shut; 
introducing a little now and then to supply any loss from 
leakage will be sufficient. The tanks shock be graduated so 
as to read off at a glance the exact position of the door when 
lowering. The accumulator should also be graduated to serve 
as a guide for indicating the position of the door when rais- 
ing it. The level of water in these tanks should be placed at 
or above the height of the piston when raised, so as to ensure 
the cylinder beneath the piston being charged with water. 

The catches mentioned could also be made to serve another 
purpose than that already given to it. If there are any com- 
— having no egress independent of the doors in the 

ulkhead, a gong might be attached, so as to be struck by the 
catch on falling back, thus warning any who may be in the 
compartment to come out. G, G, G, are columns for guiding 
the weight on the accumulator. 








EXPRESS PASSENGER ENGINE, EASTERN 
RAILWAY OF FRANCE. 


Iv our impression for May 31st we described at considerable 
length the fine engine which we illustrate this week at page 
244. It will suffice to say here that the engine in question is 
of the modified Crampton type, and that the cylinders are 
17jin. diameter by 25in. stroke. The driving wheels are 
7ft. 7in. diameter, and the weight of the engine full is 374 
tons. 








Russtan Crrcutar Ironciaps.—The Russian Imperial Dock- 
yard at Nicolaieff has been in an active state all the summer, 
making good the damages occasioned by the late war, and the 
new iron floating dock there has been in constant requisition. This 
peculiar dock has been fully described and illustrated in our 

ages, and was constructed by Messrs. Clark, Standfield, and Co., of 
pe being specially designed to lift the large circular ironclads 
of the Russian Government which could not be docked at any 
other naval establishment in the world. Although the dock was 
——. last year, and has since docked nearly the whole Black 
Sea fleet, the final trial only came off last week, in consequence 
of the Popoffkas being required at Odessa during the war, and 
Mr. Standfield was —— at the request of the Russian Govern- 
pee to witness the final operations. The smaller Popoffka, 
called the Novgorod, 101ft. in diameter, was docked on Saturday 
week, and it was found that the dock had a surplus lifting power 
of 2000 tons, the largerof the two vessels, the Vice-Admiral Popoff, 
having a diameter of 121ft., and a weight of 3600 tons without 
stores, was raised on Saturday, the dock having a surplus power 
of 1000 tons unemployed. The dock is capable of raising a vessel 
with 150ft. beam, and is virtually a ton dock, but as the 
Government have at present no vessels of that weight in the 
Black Sea, four of the lifting pontoons which belong to it have 
not yet been built, but are intended to be added hereafter. The 
practical impossibility of giving sufficient width to the entrances 
of stone graving docks has a very serious bearing on the a 
of our modern architects, and it was authoritatively stated before 
the committee of inquiry into the stability of H.M.S. Inflexible 
that the beam of that vessel was limited by the necessity of being 
able to accommodate her in the existing docks, and the most 
recently constructed of which have y ved too narrow 
for our present requirements. The Nicolaieff Depositing Dock 
entirely obviates this difficulty, and has, at the same time, another 
remarkable liarity, inasmuch as it can not only lift the 
vessels out of the water, but deposit them in any numbers on fixed 
stages alongtheshore. This is effected by a movement similar to 
that in which aruler resting on the open “ye of the right hand is 
shifted into the left hand by inserting the fingers of the one hand 

ween those of the other, and lowering them so as to leave the 
ruler resting across them. The fingers of the Nicolaieff Dock, 
when lifting a Popoffka, are 150ft. long, and, if stood on end, 
would be about the height of an ordinary church spire. e 
modifications by which the dock is made capable o' seedling 
either long or circular vessels were by Admiral Popoff, 
the well-known Russian naval engineer, to whom t it is 
due for the boldness with which he a; and adopted what 
was then a novel and untried invention. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
* It has come to our notice that some applicants to the Patent- 
office Sales Department, Patent Specifications, have caused 
much unnecessary trouble and an both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the ificati require is referred to, 
instead of giving the number of the Specification. The 
culshie Sins Sees ade.da Fonblon Ot Tue Encinger Index and 
giving the numbers there found, which only refer to in place 
0; turning to those pages and finding the numbers of the Specifi- 


Grants and Dates of Provisional Protection for Six Months, 


1968. BREECH-LOADING FirE-aRMs, Thomas Perkes, Cleveland-street, 
Fitzroy-square, London.—l6th May, 1878. ‘ 

2761. ALLEVIATING Gout, RHEuMatisM, &c., George Denny Ruck, Lough- 
borough Junction.—10th July, 1878. 

= * apace &c., Edward Richmond Allfrey, Deptford.—l9th July, 


878. 

$249. Beppine for Animas, George Edwards, Malpas, and Edward 
Knowles, Chester.—17th August, 1878. 

$278. CLEANING Pigs and Cicar Tubes, Henry Michael Lee, Holloway. 

8287. Harrows, Willia 





m Newzam Nicholson and William Mather, Newark- 
alfa toe August, 1878. 
. Prep Fasrics, Samuel Cunliffe Lister, Bradford, and Jose Reixach 
y Gispert, Manningham,—23rd August, 1878. 
i kfort-on-the-Maine.—A communication 
from Georg ab Neiff, Johann Michael Ketz, Johann Friedrich 
oritz Dunkelsbtihler, Niirnburg, Germany.—24th 
August, 1877. 


$377. Frinaine Stk and TexTILe Fasrics, Arthur Mogg Brown, Dublin. 
—27th August, 1878. 

3499. CiGaRETTES, John Garrett Tongue, South ton-buildings, London. 
—A communication from Jean Marie Auguste Lacomme, Paris. 

3503. Heatinc RaILway CARRIAGES, John Somerset, Manchester. 

3505. Peer Strappine, William Gregory Gregory, Burnley.—4th Sep- 
tember, 5 

3513. Wire-carps, &c., George Ashworth and Elijah Ashworth, Man- 


chester. 
3517. BLow1ne Foraes and Cupotas, William Fourness, St. James-street, 


$519. Steam Boiter, &c., FuRNAcES, James Fortescue Flannery, Fen- 
church-street, London. 
$521. Ve ocirepEs, Thomas Dutton Templer Sparrow, Piccadilly, 


on. 

$523, SELF-OPENING and CLosinG Lins for Juas, &c., John Challen Beattie, 
Birmingham, 

3525. TREATING WasTE or Impure Waters, &c., Samuel Hallsworth, 

, near Armley.—5th September, 1878.° 

3527. ——— Encaustic Tires, &c., Leonard Broughton Wood, Stoke- 
upon-Trent, 

8529. Use and Preparation of EnceniA CHEKEN, Charles Duncan Rowe, 
Liverpool.—A communication from Augusto Borchers, Valparaiso, Chili. 

$531. TexTILeE Fasrics, Herbert John Haddan, Strand, Westminster.—A 
communication from Julien Devilder, Cambrai, France. 

3533. GyRoPHONE, Marshall Arthur Wier, Shepherds Bush, London. 

3535. Preventinc DowNwarp and Increasing Upwarp Drauout in 
Curmneys, Lewis n, ie. 

3539. Harsours, &c., John Evelyn Liardet, B: field House, Deptford 
—6th September, 1878. 

8543. PenHOLpER, Alexander Porecky, Leconfield-road, Highbury New 
Park, London. 

8547. Rrinos or Gromets, John Temple, Liverpool. 

8549. ATTACHING Peart and other Non-METALLIC HANDLES to DessERT 
and Fis Knives and Forks, William Henry Stokes, Birmingham. 

8551. MANURE, Thomas Corry Stone, Liverpool. 

= ao Lanp, Percival Everitt and Thomas Cooper, Great 

yburgh. 

3555. Lanpaus and other Carriaces, Joseph Offord, Wells-street, London. 
7th September, 1878. 

8557. WeicHInG Macuines, Ernest Honoré Juliard-Dunial, Le Mans, 
France. 

$559. LraTHER Frys for UmMBRELLAS, James Chimbers, Bury. 

be + on og re &c., Horace Davenport, Keppel-street, Russell-square, 

mdon. 

8563. Paper-cuTrinc Macuines, William Whitehead, Manchester. 

8565. Treatinc Eartuy Cuays, Robert Pickwell, Hull. 

8567. Reapinc Macuines, John Robert Jefferies, Orwell Works, Ipswich. 

3569. ENporsine Stamps, George Kissam Cooke, New York India-rubber 
Type Company, Fleet-street, London.—A communication from Edward 
Gumbs, New York, U.8.—9th September, 1878. 

8571. Maintarnine Cans of MILK at a Low Temperature, Edward Thomas 

. Hughes, Chancery-lane, London. — A communication from Emile 
Adolphe Le Comte, Boulevard St. Denis, Paris. 

3575. BunpLine Yarns, John Macleod, Renton. 

3579. RerriceraTors, Herbert John Haddan, Strand, Westminster.—A 
communication from Franz Pallausch, Marxergasse, Vienna, Austria. 

8583. CuTtine the Epos of Lawns, &c., George Nicol Irvine, Newcastle- 








upon-Tyne. 
3585. Savon Lire from Drown1nNa, Franklin Tocher, Rye-lane, Peckham. 
8589. Hyprav.ic APPARATUS, James Henry Greathead, Victoria-chambers, 
Westminster, and Montagu Durance Martindale, Great George-street, 
Westminster.—10th September, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

8744. Rupper Motion Inpicator, &c., Eduard Adrianus Caminada, Delft, 
Netherlands.—21s¢ a onl 1878. , 

$749. Bicycies, &c., William Henry James Grout, Tension Bicycle 
Works, Watson-street, Stoke Newington, London —2lst September, 1878. 

$750. ELecrricaL Sicns, James Luther Blackmer, Boston, U.S.—23rd 
September, 1878. 

8769. BricKMAKING MAcuHines, William Robert Lake, Southampton- 
bu , London.—A communication from Cyrus Chambers, jun., 
Philadelphia, U.S.—24th September, 1878. 

8772. Nippers, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Thomas Greenman Hall, New York, U.S8.—24th 
September, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 

3353, ron, Steet, &c , Samuel Richard Smyth, Manchester. - 24th Sep- 
tember, 1875. 

3360. Horse-cotiars, John Carr, Askern.—25th September, 1875. 

$325. Sprinos for Raitway and other Veunicves, Illius Augustus Titamis, 
Manchester.—23rd September, 1875 

3334. Gas, William Thomas Sugg, 
minster.—24th September, 1875. 

$352. Pnoroorapuic Strupios, Robert Slingsby, Lincoln.—24th September, 
1875. 


vo. 
Vincent Works, Vincent-street, West- 


3868. Rottinc Strips, Hoops, Bars, or other sections of Iron, &c., 
William Brownhill, jun., and Thomas Henry Smith, Walsall. —27/h 
September, 1875. 

8416. ELEcTRO-MAGNETIC Enctnes, John Henry Johnson, Lincoln’s-inn- 
fields, London.—1st October, 1875. 

3529. STRAIGHTENING Saws, &c., William Robert Lake, Southampton- 
buildings, London.—11th October, 1875. 

3557. TusuULAR Structures, Henry Nathan Maynard, Crumlin Viaduct 
Works, Crumlin.-—13th October, 1875. 

3660. Paintina Buinp Larus, &c., Joe Heywood, Green-street, Hudders- 
field.—21st October, 1875. 

$364. MAGNETO-ELECTRIC MACHINES, William Robert Lake, Southampton- 
buildings.—25th September, 1875. 

3427. Lockxina Raitway Pornts, &c., James Edward Annett, London, 
Brighton, and South Coast Railway, London Bridge, London. - 2nd 
October, 1875. 

8362. Canoptes or Hoovs for Inrants’ Cors, &c., Arthur Charles Hender- 
son, Southampton-buildings, Holborn, London.—25th Sentember, 1875. 
$374. Evectric TeLecrapns, John Muirhead, jun., Stanley Villa, 

Thornton-hill, Wimbledon.—27th September, 1875. 

$422. Hackwine and Prerarine Hemp, &c., James Barbour, Belfast.—1st 
October, 1875. 

8426, Foo gy Frederick Hale Holmes, West Brompton, Londen.— 
2nd 5 


October, 1875. 
ba Rapa. Daritts, Thomas William Beverley, Sheffield.—25th October, 
1875, 


3395. Jorntine Staves, Allen Ransome, the Eukestons, Clapham-common. 
—29th September, 1875. 

3482. Reapinc and Mowrne Macuives, Richard Hornsby, James Edwin 
Phillips, John Innocent, and George Thomas Rutter, Spittlegate Lron- 
works, Grantham.—7th October, 1875. 








Patents on which the Stamp Duty of £100 has been Paid. 
2954. REVOLVING boon gal rte cd Melville Clark, Chancery- 


lane, on. — \e 
2525. TREATMENT of FIBRE-BEARING Pants, George Henry Andrews and 
William Gibbs, New Brentford.--25th September, 1871. 





2538. Propucinc Imitation Morocco or other Learner, &c, John 
m, Camb:idge Villa, Swanmore-road, Ryde, and William 
ham.—26th September, 1871. 
2612. Pupp.ine Iron, John Henry Johnson, Lincoln’s-inn-fields, London. 
—8rd October, 1871. 
2925. BREECH-LOADING Fire-arMs, Charles Kuhn Prioleau, Lombard- 
street, London.—3lst October, 1571. 





Notices of Intention to Proceed with Patents. 

1801. Brntiarp TaBLe Derector CLock, John pag te | Manchester. 
—A communication from Edward Pfitzner.—4th May, 1878, 

us. Wasere Macuines, James Hight, Old Kent-road, Surrey.—8ih 

ay, 

1968. BrEECH-LOADING SMALL Fire-arms, Thomas Perkes, Cleveland- 
street, Fitzroy-square, London. : 

1975. Merau Cans, Emil Enzensberger, Cheapside, London.—A communi 
cation from Adrien Picard. 

= oe Dye Srurrs, Eduard Tust, Barmen, Germany.—16¢h 

ay, \< 

1982. Suarr Tuas, Ferdinand Eglington, Walsall.—17th May, 1878. 

2007. CarBon TissuE or Picment Paper, Oliver Sarony, Scarborough 
and John Robert Johnson, Ked Lion-square, Loiidon.—18th May, 1878 

= Me wing Hanp es, John Edwards, South Hackney, London.—21s¢ 

ay, 

2037. Gas Motor Enatnes, Samuel Cartan Bradford. 

2046. WATERPROOFING, &c., LEATHER, ilijam Wallace Seymour, Devon- 
shire-terrace, Hyde Park, London.—A comraunication from Charles 
Edward Seymour.—22nd May, 1878. 

2053. Foot-Boarps for Rartway Carriages, &c., Benjamin Rhodes, Bow 


London. 
2055. VacinaL Ingections, Hector Auguste Dufrené, South-street, Fins- 
ury, don.—A communication from Arsene Audouin. 
2056. O11, Robert Hopwood Hutchinson, Blackburn. 
2064. BorrLe Stoprers, John Plant Simms, Manchester. 
2065. Permanent WAY of Raitways, Victor Demerbe, Jemmapes, 


jum. 
2066. Fasteninos for Starr Carpets, John Morcombe Bromley Baker, 
Southsea.—23rd May, 1878. 


2099. VaLveEs for Morive-power Enotes, &c., John Hays Wilson, Liver- 


pool. 
~*~ SS -yis &c., Yarns, James Hodgkinson, Southport.—25th 
ay, MA 
2116, Preventinc Escape of Heat from STeaM Borers, &c., William 
MaBheets din, tastlat nication & 





Robert Lake, p gs, London. —A comm 
Benjamin Franklin Smith.—27th May, 1878. 
2117. DecorticatiInc and CLEANING Wueat, &c., William ce, 


en Chancery-lane, London.—A communication from 

oucher. 

2125. PLartinc Macuines, Henry Fricker, Great Portland-street, London. 

2130. CarBonaTE of Sopa, Sydney Pitt, Sutton.—A communication from 
Theophile Schloesing.—28th May, 1878. 

2147. Batine and Compressine Hay, Corton, &¢., William Robert Lake, 
Southampton-buildings, London. — A communication from Thomas 
Pilter.—29th May, 1878. ‘ 

2149. Support for Books, Philip Syng Justice, Southampton-buildings, 

ndon.—A communication from Amasa Maso: 

2150. SELF-AcTING GRapPLE Buckets and Forks, William Dent Priestman 
and Samuel Priestman, Kingston-upon-Hull. 

2153. OrGaNns, Herbert John Haddan, Strand, Westminster,—A com- 
munication from Alexander Rudolph Koerber. 

2154. CLEANING and Po.LisHinGc Knives, William Edward Gedge, Welling- 
ton-street, Strand, London.—A communication from H. Philippe 
Théotime Duchesne de St. — 

2158. CANDLEsTICKS, Joseph William Harding, Leeds.—A communication 

- ag William mtg an May, a 

171. SAFE-BRIDGE, FIRE-LADDER, and HosE-ELEVATOR, George Juengst 
New York. —30¢h May, 1878. " ; A 
= CoNVERTIBLE ScHoo. Desks or Furniture, George Newton, 





2'83. PrepaRine Wire for Drawina, Philip Middleton Justice, South- 
ampton-buildings, London.— A communication from Charics Hill 
Morgan, Charles Henry Morgan, and Virgil D. Kennerson. 

2184. Soiitaires, Srups, SLEEVE-LINKs, &c., Oliver Prust Martin, 
Edgbaston. 

2192. Bearina Surraces for Axues, &c., William Robert Lake, South- 
ampton-buildings, London.—A communication from John Gilbert 
Avery and William Tucker.—31lst May, 1878. 

2201. CaRDING FLax, &c., Richard Wilson, Leeds. 

2207. SHutries, James Edward Wadsworth, Leeds.—lst June, 1878. 

2216. Hypravuic Horstine or Lirrine Apparatus, Alexandre Samain, 
Paris. —3rd June, 1878. 

oe pee or ANGLES, William Carr Crofts, Adel, near Leeds,—4th 

‘une, § 

2343, BELT-FASTENERS, Frank Wirth, Frankfort-on-the-Maine.—A com- 
munication from George Ludwig Zimmer.—12th June, 1878, 

— Looms for Wravine, Thomas Stanley Carus, Blackburn.—18th June 


878. 

2462. Securina the Enps of Ropes, George Dixon, Gateshead-on-Tyne.— 
20th June, 1878. 

2517. ExeLosive Compounps, Frank Wirth, Frankfort-on-the-Maine,--A 
communication from Dynamite Manufacturing Company. 

2519. Pyroxy.ine and Nirroce..u.ose, Frank Wirth, Frankfort-on-the- 
Maine.—A communication from Dynamite Manufacturing Company.— 
24th June, 1878. 

2552. Parntor Composition for Sx1ps’ Bortoms, William Clark, Chancery- 
— London.—A communication from Charles Dubois.—25th June, 

2553. Utitisine the Heat of Furnaces, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Obadiah Marland. 
—26th June, 1878. 

2613. Rotary Enaines, Emmanuel Genty and Jules Deschamps, Rouen, 
France.—29th June, 1878. 

2633. PERMANENT Way of Tramways, John Philip Rawlings and Edward 
James Barnes, Whitechapel-road, London.—lst July, 1878. 

2747. CrusHING CoAL, d&c., Alfred Hewlett, Coppul, and James Shearor, 
Whelley, Wigan.—9th July, 1878. 

2758. NEEDLEs for Sewina Macutnes, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Augustus Celanus 
Carey. --10th July, 1878. 

2977. DrBBLING MancoLp and Turyip S£EeD, John Thomas, Cowbridge.— 
29th July, 1878. ; 

mee shyness vo Way of Rartways, Sampson Fox, Leeds,—30th July, 
1878. 

3047. PranororTe Actions, Henry William Hemsworth, Southend.—A 
communication from Hermann Alm.—lst August, 1878. 

3097. Setrive Biack Diamonps, Henry Conradi, Lower James-street, 
Golden-square, London.—A communication from Ludovic Taverdon.— 
6th August, 1878. 

8177. TRANSMITTING Motive Power, Norman Macbeth, Bolton. 

3181. SELF-REGISTERING TaRGETs, Charles Beard, Bury St. Edmunds.— 
12th August, 1878. 

3214. Sarety Vatves, Robert Gill, Sidcup. — 14th August, 1878. 

$222. Boxine, &c., Macuings, Raphael Hunter Brandon, Southampt 
buildings, London.—A communication from Leopold Taskin.—15th 
August, 1878, 

8341. Ammonia, James Pellatt Rickman, St. Bride’s-street, London.—24th 
August, 1878. 

8875. MeTAaLLic Pens or Nips, &c., Hans Wilhelm Caspersen, Newcastle- 
on-Tyne.—A communication from Niels Henrik Holst. 

3376. ING NAIL PLates to the Currers of Nai Macutves, William 
Henry Field, Taunton, U.8. 

8378. LuBRicaTING Bearinos for MiListones, William Phillips Thompson, 
Lord-street, Liverpool.—A communication from Garland Hamner 


mn. 

3383. FirE-BRICKs, Henry Edwards, Braich y Cymmer, Bettws. 

3390. Presses for Bunpiixo Yarns, Alexander Steven, Glasgow. 

3391. Supports, &c., for RamRoap Ratis, Charles Aubrey Day, Serle- 
street, Lincoln’s-inn, London.—A communication from Thomas Wix 
Travis.—27th August, 1878. 

a Macuines, William Fairweather, Manchester.—28th August, 





8409. Fasteners for Broocues, &c., William Merchant, Southampton- 
buildings, London. 

3411. StartinG Tramway and other Venicies, Henry Percy Holt, Royal 
Insurance-buildings, Park-row, Leeds.—2vth August, 1878. 

3432, Pressure Inpicator, &c., Marsden, Liverpool. 

8437. TooL-HOLDERs, &c., Andrew peter he a 

_ — Edward Hearson, thwark-strect, Surrey.—3¢th 

ugust, 5 

8449. Br.LiaRD Rest, Thomas Watson, Inchelloch. 

3457. ComBina Woos, &c., Isaac Holden, Bradford.—3lst August, 1878. 

3465. PHotoGRaPHic Lenses, William Morgan uthampton- 
buildings London.—A communication from John Augustus 5 
— William Kamping, and Robert Young Spring.—2nd 

3513. Wire Carbs, George Ashworth and Elijah Ashworth, Manchester.— 
5th September, 1878. 

8532. Fire-arms, William Robert Lake, South ton-buildings, 
—A communication from James M‘Guigan.—6th September, 1878. 

8744. Rupper Motion Inpicator, &., Eduard Adrianus 

N lands.—21st September, 1878. 
3750. ELECTRICAL Sians, James Luther Blackmer, Boston, U.S.—23rd 


» 1878. 
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London.—A communication mea ag Bp 
8772. Nrprers for Curtine Wire, &c., Alexander tavern 3 y 
lane, London.—A communication from Thomas Greenman —24th 


PPh pacer an interest in any one of such applications 
leave in writing Sitees © 
at the office of the Commissioners of Patents mesa er 


List of Specifications published during the week ending 
28th September, 1878. 





; 802, 6d.; 803, 6d.; 804, 6d.; 805, 6d.; 806, 6d.; 4 4 
814, 2d.; 815, 4d.; 817, 2d.; 818, 2d.; 820, 

3 824, 6d.; 825, Md.; 826, 4d.; 829, 2d.; 830, 2d.; 

3 836, 4d.; 838, 4d.; 839, 6d.; 841, 2d.; 843, 4d.; 

; 964, 6d.; 17¥5, 8d.; 2213, 4d.; 2302, 6d.; 2689, 6d. 


& 
eR 
£ 
f 





*,* Specifications will be forwarded by post from the Patent-office on 

the amount of price and . Sums exceeding 1s. must be 
itted by Post-office : payable at th: Post-office, 5, High 

Holborn, to r. H. Reader Lack her Majesty's Patent-office, South- 
pt nildi Ch y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





377. Wire Rore Tramways, F. Wirth.—Dated 29th January, 1878.—(A 
* communication.) 1s. 8d. aa eal —eaih ott 
~ Two carrying ropes are anc at one end, and are pro with a 
stretching weight at theother. The wagonsare hung on the carrying rope on 
agrooved wheel, and are connected together by an endless rope kept taut, 
running below the carrying rope. The wagons are attached at one end of 
the tramway to the drawing rope by an automatic SS opens 
on the —_ reaching the other end of the road. At each end of the 
tramway two carrying ropes are so connected that the wagons arriv- 
ing from onc direction can be run over to the other rope to be taken back 
again. The ropes are formed of round iron bars about 50 metres in length, 
cow together by a screw thread formed on each end of the bars, and 
tal into a nut. 
401. Macuinery For TestTiInG THE TENSILE STRENGTH AND COMPRESSIVE 
ResisTaNce oF Merars, &c., D. Adamson.— Dated 30th January, 1878. 


6d. ; 

A of hydraulic pumps act on a ram working in a steel cylinder, and 
to which is fixed a crosshead connected by links to the block in which the 
specimen to be tested is fixed. The ram is tht back by counter- 
weight. The other end of the specimen is fixed to a corresponding block 
attached to a system of levers in connection with a steel yard and adjust- 
able weight, the uations on which are arranged _~ divided toa 








decimal scale to afford facility for accurate calculati ‘or p a 
= steelyard block is ted to the actuating ram block at the opposite 
sides. 


413. Musica Boxes, &c., J. Manger.—Dated 31st January, 1878.—(A com- 
munication.) 4d. 

The cylinders of musical boxes are easily changed by keeping it in one 
fixed position by means of a helical spring exerting pressure in a hori- 
zontal direction so as to keep the cylinder well up to its bearings, and 
thus enable the owner to procure a new cylinder, and place it in position 
without taking the instrument to a manufacturer, as: the cylinder will 
always be pushed into exact position by the spring. 

416. Bicycies, J. Harrington.—Dated 31st January, 1878. 6d. 

The wheels are formed by screwing a number of screws in the tire from 
the inner periphery thereof, such screws being bored longitudinally for 
the passage of the wire spokes, each end of which is formed with a head, 
one bearing on the screw in the tire and the other upon a similar bearing 
screwed into the nave of the wheel. In order to bring the bicycle to rest 
without dismounting, a slide is fitted to each arm of the fork, and can be 
pushed down hy the feet so as to rest on the ground. 

433. Gas Evornes, L. and R. Simon.—Dated 1st February, 1878. 8d. 

Steam is introduced into the cylinders of gas engines either through the 
same valves as and with the gas, or through a separate valve on either or 
both sides of the ape such steam being expanded by the heat of the 
cylinder and by the heat developed by the explosion of the gas, and thus 
adds to the —, gained and economises the gas. The steam is generated 
by surroun ting. the cylinder with a casing containing water, which 
becomes heated by the explosion of the gas, and generates steam, which 
is then conducted into the cylinder through suitable valves. 

438. Furnaces, S. For.—Dated 2nd February, 1878. 6d. 

The fire-bars are in a series of steps, one below the other, 
descending downwards from the front to the back, and have flat plates 
arranged on a level, and in front of each step or set of bars to receive the 
fresh fuel to be pushed forward on the bars as required. These plates 
and fire-bars are supported on cross bearers passing from one side plate to 
the other. These bearers are made hollow, and a current of water is made 
to flow through them and keep them cool, the water being afterwards fed 
into a steam boiler. 

457. Construction or Locks, L. A. Groth.—Dated 4th February, 1878.— 
(A communication.) 6d. 

The lock is opened or closed by drawing or puting the handle, and is 
locked by an ordinary key. The spring bolt works in guides, and has a 
notch below for the nose of a lever to fall into for holding the bolt in the 
outer position when the lock is locked. The bolt is thinner in the 
middle, and a spring —— against the projection, and closes the bolt, 
which has a rectangu hole with an incline at one end, against which 
a rag aay 3 incline on the handle rests, so that by pushing the 
handle from one side or pulling it from the other the bolt is forced 
back against the spring. 

477. Iron Fencine, R. S. Moncuster.—Dated 5th February, 1878. 6d. 

The uprights are made of H-iron with the flanges rounded off, and the 
wires are passed through the central web and fixed in position by means 
of two wedges driven in between them and the outer flanges. The 
pas feet are abolished and the upright driven straight into the 
ground. 

484. Printed Fors, A. Schwez.—Dated 6th February, 1878.—(Proriional 
protection not allowed.) 2d. 

Forms are printed with copying ink, so that an impression of the 
same may be made in the ordinary way on moistened letter copying 
paper. 

496. OrricaL InstRUMENTS, J. Swift.—Dated 6th February, 1878.—(Not 
proceeded with.) 4d. 

Horizontal motion is obtained by a spiral or screw pinion gearing with 
i _. the cogs of which are at an angle corresponding to the spiral of the 

nion. 

498. Arraratus For Evaroratinc anp Dryine Sewace, &c., J. 
Wadsworth.—Dated 6th February, 1878. 6d. 

Urine in the form of thin layer or film on a widely-extended surface is 
submitted to the action of heated air or products of combustion from a 
furnace. Urine or excrementitious matter is evaporated and dried by 
submitting it to a stirring action in a steam-jacketed vessel, having loose 
covers vided with a number of nozzles, which admit cold or warm air 
on to the agitated surface of the material undergoing the operation. The 
necessary current of air through the cover is produced by connecting the 
interior of the vessel with a chimney, or by means of a fan or pump. 
499. Twistinc anv Dovsiine Frames, 7. Broadbent and E. Crowther.— 

Dated 6th February, 1878.—( Not proceeded with.) 2d. 

In order to prevent waste in these machines, to each side of the top 
roller is attached a cam-plate centred on the axis of the roller. These 
cam-plates extend past the circumference of the roller and are connected 
by a cross-bar. One end of the cams extend in the ite direction, in 
which is fixed a pin age parallel to the roller axis, and over this 

the thread passes the roller to the spindle. Should the thread 
the end of the cam the pin rises and the cams on 

e erence of the bottom rollers, and these cause the cams to lift 
= top roller clear of the bottom one, thus stopping the travel of the 


600. Supuvur, J. Holloway.—Dated 6th February, 1878. 4d. 

Tron psrites are placed in a retort set in a furnace and heated to a dull 
when a current of high-pressure steam is driven through. The 
temperature is then raised, and the steam carries off with it in suspen- 
sion about one-half the sulphur combined with iron in the pyrites, from 
which state the crude sulphur is recovered in a solid form. Prior to the 
period at which free sulphur ceases to be given off, a stream of 
sulphuretted hydrogen is evolved, and continues until the end of the 
ti is reduced to the condition of suJphur by means of any 
of the well-known reactions. 

501. Screw Prorecter, J. 7. Stocks.—Duted 7th February, 1878. 4d. 
In order 2 “ racing” when the stern of the ship is more or less 
raised out of water, the screw propeller is constru: with a quicker 





pitch towards its central parts than towards its circumference, the pitch 








tra motion in the ee eee Os see 
J cnt oleate the adic ond tas the slivers of the 
> eee a tam doffer card, and a clouded or spotted yarn 


878.—{A communication.)—{Not proceeded with.) 2d. 
A rod mounted on the ‘ing in front of the delivery rollers 
loose upon it a number of two-armed levers, one to each 
One arm of each lever pro: horizontally, and rests 
the thread from 


505. Preparation ror CLEANING Paint, Vaknisu, &c., H. P. Hayhoe.— 
Dated 7th February, 1878. 4d. 

This relates to improvements on Yay No. 3614, dated 18th October, 
1875, and consists in dispensing with soft soap, and adding to the alkaline 
composition a quantity of treacle. The og se toe is used either to 
remove paint, or, when considerably diluted, for cleaning the same. 


506. Vessets on Receivers ror DistrisvtTinc Beveraces, &c., R. H. 
Corréard.—Dated 7th February, 187%.—(Not proceeded with.) 2d. 

The receivers are divided into several compartments to receive different 
beverages, and have each a conduit leading to the seat of the cock and 
a one above the other. The key is perforated with as many 
channels as there are compartments. The openings of the conduits are 
not arranged in a vertical line, so that upon turning the key in a certain 
poten. communication between a certain chamber and acertain channel 

the key is established. 

507. Distiiiinc anp Rectiryixc Greasy Boptes, P. Nicolai.—Dated 7th 
February, 1878.—(Not proceeded with.) 2d. 

The fireplace of the furnace is either below or at the side, the heated 
gases only being brought in contact by means of superposed flues. By this 
means the boiler is protected from direct contact with the fire, and the 
gases are directed by dampers to any part of the boiler as desired. 


508. Osrarnine Motive Power, 8. Hayward.—Dated 7th February, 1878. 
—(Not proceeded with.) 2d. 

A number of air-tight vessels are attached to an endless chain and pass 
over two wheels, one placed at the bottom of a well and the other at the 
surface of the water. The vessels are closed at the end which is upper- 
most when they rise in the water and open at the other, as the vessels 
descend they are fullof water. Each vessel is fitted with a piston actuated 
by a screw, ratchet, and cog wheel, and when the cylinder is descending 
the piston is at the closed end. When it arrives at the bottom of the well, 
a wheel actuates the screw and forces out the piston, and upon reaching 
the surface a second wheel causes the piston to be again forced into 
the closed end. 

509. naar F. Wirth.—Dated 7th February, 1878.—(A communi- 
cation. 4 

A wheel with a surface is made to rotate, and upon a book being drawn 
across its — surface will have its edge cut out to the same pe as 
the rounded edge of the wheel. For polishing the colour or gilt on the 
—— of the book, an axle driven in any convenient manner carries 
polishing stones of any suitable shape, set in india-rubber lined holes, so 
as to prevent them breaking. 

510. Sprincs anp Wueexs or Bicycues, &c., J. K. Lord and H. A. 
Skinner.— Dated 7th February, 1878.—(Not proceeded with.) 2d. 

The spring to support the saddle is made up of several plates super- 
posed and rivetted together and the joint and roller bearing is attached 
to the sere st by rivets. The spokes of the wheels consist of thin 
wire attached at one end to the boss of the wheel and at the other to pins 
mounted in the felloe and capable of turning on their axis so as to wind 
the wire round them, and thus tighten the same toany extent. The pins 
are made square at one part, and a spring key bears thereon so as to pre- 
vent them un’ 4 
511. woes or Sewace, H. Baggeley.—Dated 7th February, 1878. 

4 


e 

A wheel with wirework buckets is placed at the sewer and elevates the 
sewage, the liquid part running off, whilst the solid portion is disc! 
into a spout leading to a drying chamber, along the bottom of which worksa 
series of scrapers carried on cndless belts. Underneath the chamber are 
flues, through which the waste heat from the furnace of the boiler. 
The vapours given _ into a pipe fo: a condenser of porous 
material kept cool by dipping into the water ed from the sewage. 
The vapours are thus condensed and form liquid ammonia, which flows 
from the o| ‘ite end of the condenser into a receiver. The solid matter 
is thoroughly dry by the time it arrives|at the other end of the drying 
chamber and is Comat through an opening, to be packed in bags for 
the market as a valuable manure. . 

612. a &c., J. Brown.—Dated 7th February, 1878.—{Not proceeded. 
with.) 2d. 

An india-rubber washer is secured to a wooden plug, which is forced 
into the neck of the bottle with the washer downwards. The plug may 
be connected to a wire ring surrounding the neck of the bottle, so as to 
hinge over or turn back, and yet capable of being secured in the closed 
position by means of a suitable perforated = seg e hole of which takes 
on to a hook projecting from the side of the plug. 

513. Apparatus For Ratstnc, PROPELLING, AND STEERING BALLoons, W. 
Jackson.—Dated 7th February, 1878. . 

The car is slung on a swivel attached to the balloon, which can thus 
revolve independently of the car. Beneath the car is a vertical screw pro- 
peller, by revolving which the balloon is raised or lowered. A second 
screw propeller at right angles to the former is mounted on the car and 
serves to pi and steer the balloon ; this second propeller is mounted 
on a swivel for controlling the direction of the propeller, and thus carry 
the balloon in any direction that may be required. 


514. Rops anv Rings ror Curtatns, &c., J. Booth.—Dated 7th February, 
1878. 4d. 


‘ . 

A piece of T-iron is inverted and attached to the bottom of the curtain 
and valancelath. A number of rings constructed with a gap, thus ©, 
are then placed on the rod with one edge of the gap on one side of the 
web of the rod, and the other edge on the other side. 

515. Corn anp SEED DRILLS AND Sow1ne Macuines, J. J. Smyth.—Dated 
7th February, 1878. 6d. 

The hoppers are formed in such a way that the cup wheels for convey- 
ing the measured quantities of seed can be removed without previously 
removing the hoppers. 

516. Curratn Rops, F. Wirth.—Dated 7th February, 1878.—(A communi- 


tion.) 6d. 

A rod nently fastened to the ceiling carries at its lower end one 
or more horizontal arms on which the curtains slide. The bottom of the 
rod may be formed with teeth and the arms be carried by a block carry- 
ing a stud to engage with such teeth, so that the arms may be adjusted to 
the requisite height. 

517. Boor axp Suor Lasts, W. R. Lake. —Dated 7th February, 1878.—(A 
communication.)—(Not proceeded with.) 4d. 
The heel @ same as an ordinary last, but the middle and front or 
toe portions are made to receive sections to suit different sizes and pro- 
rtions of the last, thus greatly diminishing the number of lasts employed 
n the manufacture of any given number of different shapes and sizes of 
boots and shoes. 





518. Divine Apparatus, B. Carmagnolle and P. B. Berlandier.—Dated 7th‘ 


February, 1878. 8d. 

The dress is made in four portions, one extending from the waist to 
the feet, two exten from the waist to the top of the shoulders, in- 
e helmet constituting the fourth portion. The 
kind of armour with a wa’ covering, and waterproof 
articulations are made at the elbow, shoulder, hip, knee, and other 
articulated portions of the body, so as to allow perfect freedom in the 
movements of the diver. 

519. Recovertnc ARSENIC FROM THE Resipve or Macenta CoLovur, 
A. S. L. Leonhardt.—Dated 8th February, 1878. 6d. 

Au ordinary reverberatory furnace is employed, and to the end thereof 
are attached one or more shallow evapo. pans, over the surface of 
which the waste heat from the furnace is caused to pass. The solid 
residuum is burnt on the grate of the furnace, and the arsenic it contains 
is thus sablimed, and the heat generated by the busti t 





the liquid residuum in the evaporating pans. The desiccated 
Sonnaaite Oi Genes tees then sublimed in the body of the furnace by the 
heat of the former combustion. The arsenic is condensed in flues 





opened by false or skeleton the keyhole and the 
eercneds caeeat aitan tole’ tat teerpeatan of a ped gpg 


3 


to admit the traversing round therein, but it is made at a different 
angle to that of the passage into the lock. Wards corresponding with 
those in the body of the lock are arranged in this chamber, so as to 


increase the difficulty of access to the lock. 
521. Manure anp Seep Sowers, W. Shaw and D, Williamson.—Dated 8th 


aperture 
sliding door being placed over the aj to regulate the quan 
delivered. 


522. Manuracture or Gas, W. Young.—Dated 8th February, 1878. 8d. 
The ion of the products inside the retorts is prevented and a 

preci) of the sooty and condensed finely divided liquid matter is 

effected by means of a valve ar t actuated by the pressure of 

pane armen by the ordinary hydraulic seal or dip pipe. The gas- 
hich 

W) 





materials .: oy ber se) : ome at empanelayes 
produce the great volume of gas one case 
jer J constituents in the other. Should the materials be of 
t 


are then 


whilst warm, and when mixed they are condensed, the pete matters 

eur precipitated by the former apparatus and then subjected to the 

usual purifying process and passed to the gas-holder. 

523. Carzonisinc Woot, Woot Waste, Racs, &c., H. Simon.—Dated 
8th February, 1878.—(A communication.) 4d. 

This ists in the adoption for carbonising wool and other animal 
fibre of chloride of magnesium, or of Me yoy or lyes containing chloride 
of magnesium, such as they are produ in various chemical manufac- 
tures. 

524. Lamps ron Rattway Carriages, &c., J. Storer.—Dated 8th February, 
1878. 6d. 

A reservoir supplies several lamps with hydrocarbon through suitable 

pipes ; each branch pipe is fitted with a repleiog stop-cock of ordinary 


construction, but 

Through the tap a wick is drawn, and from the exit end of the tap tube 

a curved tu ; its top at a her level than the 

effective level of the hydrocarbon in the reservoir. In this curved tube a 

wick is placed, and at the end of the tube is an enlargement into which 
drops from the wick, and below the enlargement there 


the hydrocarbon 
is a second stop-cock, whence a tube to the burner of the lamp. 


525. Treatinc Waste Inpia-RusBER Goons, &c., C. A. Burghardt.— 
Dated 8th February, 1878.—(Not proceeded with.) 2d. 

The cli) are thrown in a vat and covered with hydrochloric acid 
so us to destroy the cloth and fibre attached thereto, and boiled by steam; 
it is then thrown into water and boiled to remove theacid. The solution 
thus obtained is mixed with an acid solution and afterwards dried, when 
it is treated with coal or wood naphtha, petrol , turpentine, or other 
solvent in a closed pan heated by steam until the india-rubber is reduced 
to a pasty mass suitable for spreading upon cloth or other material for 
waterproofing. 

526. Bicycues, &c., D. Rudge.—Dated 8th February, 1878. 6d. 

The ball bearing consists of a Fe roe case, open at each end, ana 
having a screw thread throughout the inside, is fixed to each end of the 
fork. Each case is split at = “4 enneety, the mae being ~— 
together by screws passing thro anges on the case. 8! 
bush is feed to the axle, and is groove turned on the inside to receive 
the steel balls. Two steel collars are screwed into the case, one from 
st the inner ends of —_ a gray as : y tightontn a 

- groove to bear against the , aN capable o! tening 
up rg Loar by screwing up one of the collars. The fork is made 
from a tube split from one end to the required distance, and each split 
part is shaped to form one arm of the fork. The rim is made hollow in 
section. 








527. Packine, E. Carter.—Dated 8th February, 1878.—(Not proceeded with.) 
2d. 


The different layers of fabric, of which wire cloth is made up, are 
se ted from each other and made up into packing, rings of gauze 
being introduced between the layers of fibrous substance at intervals 
through the whole thickness of the packing. 


528. Macuinery ror Carpina Fisres, 7. Craig.—Dated 8th February, 
1878. 


78. 4d. 

A fancy roller having at the outer edges fillets of hardened and tem- 
pered steel teeth, which are somewhat ry og than the ordinary wire 
teeth or cards covering the other part of the roller, is mounted within 
the angle of the cylinder and the doffer, so as to gear with both. The 
long steel teeth clean the cylinder and the doffer, the ordinary cards per- 
forming their usual office upon the fibre. 


529. Lockine Bouts anp Nuts, W. Gibb.—Dated 8th February, 1878.— 
(Not proceeded with.) 2d. 

When applied to the head of a stud bolt, a washer or ring is employed 
having on one face a series of teeth, with which engages one extremity 
of a circular detent, surrounding a reduced cylindrical portion of the 
head, and is secured at its opposite extremity in a notch or recess formed 
in the head, the ratchet washer being held stationary by a —— 
engaging in a recess in the surface of the body with which it is in 
contact. 

530. Errervescent Beveraces, A. Harrison.—Dated 8th February, 1878. 
—(Not ce with.) 2d. 

Wine or liquors are mixed with mineral water, from which any lime, 
iron, and organic impurities have previously been separated by subjecting 
the same to the action of sulphuric acid. s 
531. Loos, &. Clarke and 1. Cradtree.—Dated 8th February, 1878.—(No 

proceeded with.) 2d. 

Fitted to the driving-wheel end of the loom on the top of this wheel is 
fixed a stud, to which is attached a crank fitted to an upright working 
on a stud fixed at the bottom of the loom, at the top of which is a rack- 
wheel gearing with a toothed wheel on the heald roller placed beneath 
the loom in addition to the top heald roller as used in ordinary looms. 
On the heald roller are placed four heald straps which are attached to the 
healds by ordinary wire hooks, which serve to pull the threads down and 
thread or form the shred for the shuttle to run through. 

532. Macurnery ror Maxine Bricks, Pavine Buocks, &c., J. Hamblet. 
—Dated 8th February, 1878. 1s. 

The pre; clay is placed in a receiver in which a pair of horizontal 
rolls work, the clay being fed to the rolls by screws. The rolls revolve and 
force the clay into a flat stream, which passes through dies and is thus 
further consolidated. The top and bottom of the chamber between the 
rolls and the die are formed of two serrated plates which against the 
rolls and remove the adhering clay. The stream of - issuing from 


the die is received on ordinary or rollers, and a su nt 
length is cut off and pushed forward by hand to a second or finishing yal 
of rolls, which increase the density of the stream of clay and reduce it in 


thickness and increase it in breadth. Around each roll of the finishing 

= passes an endless band of mole skin, with which the clay only comes 

in contact. 

583. Propuctna Printine Surraces, A. Puimphrey.—Dated 8th February 
87 


A plate of glass, slate, or metal is coated with a thin film of gelatine, 
and when it is wished to prepare a printing surface, the plate is plu 
into an aqueous solution of bichromate of potash, containing about 1 per 
cent. of the bichromate of potash, where it is left about ten minutes and 
the surplus solution then removed by blotting paper. A drawing or 
wri made with common ink on paper is now face downwards 
upon the plate and subjected to re, when the protoxide of iron 
contained in the ink renders uble that on of the gelatine with 
which it is in contact, so that when the prin roller is passed over the 
plate, these parts take the ink and can thus be used to produce fac 
similes of the drawing or writing. 

584. Hyprants, J. F. Clarke.—Dated 8th February, 1878. 6d. 

This relates to improvements on patent No. 2660, dated 30th J uly, 1874, 
and consists of a valve fitted to work in a box placed in a well below the 
surface of the ground, and communicating with the water main; and 
valve consists of a hollow plug of slightly conical form, which closes upon 
a corresponding inclined seat and closes the inlet orifice. This valve 
works up and down vertical guides, and is rigidly attached to a female 
screw ring, Which screws upon a male screw of rapid pitch, cut upon the 
lower part of a vertical tube that rises through a stuffing-box and gland 
in the cover of the valve-box. The tubular screw has a collar retained 
between the cover and a guiding ring sw within the box, so that 

movement, but may be 


remaining in the box the hydrant has been used. This valve is 
ge the main valve when the latter is closed, and closed by 
its spring when the main valve is open. 
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635. Wuezets, J. B. Carter.—Dated 8th February, 1878.—(Not proceeded 


The s Jokes of the wheel are made with two arms, and keys are forced 
between them so as to press thera apart, and thus tightest up the wheal. 


536. Dress Houpers, G. Soley.—Dated 8th February, 1878.—(Not proceeded 


with.) 2d. 

The holder is of the lever nipper descr and is formed with a hook 
near the end of one of the lever arms, into w! the other lever arm can 
pedi hcepe oa tees ahaa seschas held between the two nipping ends 
o 6 


53'7. Sprines or Fasteners ror Guioves, Suoes, &c., H. C. Little.—Dated 
8th February, 1878. 6d. 

Two lever arms are jointed together at one end, one of them being 
fixed between two mg the other being free to move upon 
pin between them. jections are formed upon the inner 

against the end of the movable 


to 

is attached. The outer plates act as to 

retain the arms in a closed position. The end of the movable lever, 

when open, comes against the end of the other lever, so as to arrost its 

further movement outwards. 

588. Toots anp MACHINERY FoR Sawina, Moutpina, Borina, AND WorK- 
1nG Stone, Woop, &c., W. H. Thompson.—Dated 8th February, 1878. 


8d. 

Emery powder is combined with iron or steel for the of form- 
ing saws and other tools. This is effected by placing the plates of iron 
or steel between layers of emery in a hydraulic press, the pressure of 
which will combine the two. molten metal — > run between 
rollers to which emery is supplied from a hopper. dless band saws 
run on two long drums, to which rotary motion is imparted, one of them 
having capable of being moved at an angle to the other to lead 
the saw’ from one end to the other of the drum. The invention also 


- relates to papeavenene on patent No, 3368, dated 2nd October, 1874, and 


consists of ing the developing form and tools on a travelling saddle 
formed with an arm projecting at right angles so as to overhang the 
substance being treated. On this arm moves the traversing saddle carry- 
ing the ting tool. A tr t jing motion is imparted 
saddle from the developing form, which is acted on by a roll workin; 

a radiating lever ted with a ble saddle, to which is attach 

an adjustable ting rod ted to a radiati Fe ge gearing 
with a pin which imparts its motion pean a pair of bevel wheels to a 
hollow vertical shaft carrying a bevel whee ng into a similar wheel 
— — — screw, Which imparts a traversing motion to the tool-carry- 
ng le. 


GOR, Fushaces, T. W. Williams.—Dated 9th February, 1878.—(Complete.) 


The * eer is constructed with hollow perforated fire-bars of a slightly 
taper form, being largest in diameter at their outer ends where they are 
formed with bell-shaped mouths. A tube is connected with the steam 
space of the boiler from which steam can be obtained in such a manner as 
to allow of its being brought down in front of the same a little below the 
bell-shaped mouths of the fire-bars, and to be carried horizontally in front of 
the latter. The horizontal portion of the tube is formed with apertures cor- 
responding in number to that of the fire bars, and into which apertures 
are fixed s tubes, the opposite ends thereof being provided with 
nozzles ; these tubes are fixed vertically until they are opposite the 
centres of the fire-bars, when they are bent at right angles in such a 
manner that the nozzles pass through the centres of the béll-shaped 
mouths to the required distance. 


540. fg Looms, C. Cross.—Dated 9th February, 1878.—( Not proceeded 
with.) 4d. ‘ 

The borders of loongees, dhooties, saries, shirtings, and other piece 
goods are woven by a power loom in such a way as to produce velvet cloth 
alongside and within the selvages by employing tabby or longer floated 
velvet ‘‘tie ups.” The borders are woven in such a way as to stop the 
loom when any whip strand breaks at either border, by bringing the whip 
fork hook in contact with the hammer hook, and so throwing the strap 
on the loose pulley. 


541. Macurnery ror Treatinc WHeat AND BraN, A. B. Childs.—Dated 
9th February, 1878.—(A communication.) 10d. 
The n is through grooved or smooth porcelain rolls, and 
ved or smooth segments of the same material, which are so connected 
to the frame of the machine by an arrangement of levers and screwed 
rods, that they can be adjusted in any direction to the rolls, leaving the 
space between them either parallel, or larger at one end than the other. 
A series of these machines are used, the crushed grain passing automati- 
cally from the one to the other, and the rolls and segments therein being 
so formed that the various processes to which the grain is subjected are 
accomplished without handling the grain. 


542. Gas Meter Invices, &c., @. Joslin.—Dated 9th Februory, 1879. 6d. 

A train of wheels with three or more dials is used in connection with 
the ordinary index, but is driven by friction so that the pointers may be 
set at zero by turning the hand on its spindle. This index is for the 
consumer’s use, A testing apparatus driven by clockwork has a shaft 
which indicates a cubic foot for every revolution, and is formed with a 
er joint by which it is attached to the units dial of the gas meter 

ndex. 
548. Courtinas ror Rauway Venicies, J. Douglass.—Dated 9th Feb- 
ruary, 1878. 6d, 

The end link of the coupling chain is made with a bridge or loop formed 
upon it in such a position, that by the use of a rod resembling a cross 
with a long handle, the link may be raised from or placed over the hook 
‘es hea other vehicle, the operator standing outside the wheels of the 
vehicle. 


544. Apparatus ror PICKLING AND WASHING METAL Piates, J. G. Thomas. 
—Dated 9th February, 1878. 6d. 

A cradle carrying the plates is suspended from a carriage running upon 
rails above the troughs and table. The cradle is suspended by a chain 
passing over a quadrant fitted toa spindle mounted in the carriage by 
which it is raised or lowered into either of the troughs by acting on 
counterpoised levers fixed on the spindle of the quadrant. After the 
plates are pickled the carriage is carried forward to the delivery table. 


545. Breecu-Loapine Fire-arms, J. Lang.—Dated 9th February, 1878. 
6d. 











In “ drop-down” guns a lever is attached to the barrel, and when the 
gun is opened the lever acts upon the tumblers and causes the gun to be 
cocked ready for firing. The lever may be disengaged at will so as to 
admit of the gun being cocked in the ordinary manner. 

546. Repucine Grain, &e., J. H. Johnson.—Dated 9th February, 1878. 

é communication.) 6d. 

Two shafts, end to end, are supported in bearings and carry at their 
inner ends discs to which the cages or beaters are attached in concentric 
rows, such discs being enclosed ina case fitting closcly over them. The 
case is connected to a hopper containing the grain by means of a tube 
forked within the case, so as to deliver the grain in the centre, and pro- 
vided with a cylinder divided into several air-tight compartments by 
radial partitions attached to a central shaft caused to rotate in the 
cylinder and supply the grain without admitting air in the case. A 
vacuum is maintained in the case by means of a pump connected to the 
case by a pipe and actuated by the main driving shaft. 


547. Beams, 7. Hudson.—Dated 9th February, 1878. 6d. 

Trough beams or girders are made by two continuous lengths of Z- 
shaped bars, the inner flange of each length overlapping and being 
rivetted together. 

548. Apparatus ror Cuttinac Rock AND Dresstna or SHapine Stone, 
J.D. Brunton and F. H. J. Trier.—Dated 9th February, 1878. 

The cutters have the form of a conical ring of the minimum thickness 
and the maximum depth practicable, so as to admit of bree. | ground 
with facility upon its end face or base. A certain freedom of -adjust- 
ment is obtained by employing a clutch connected between the roller 
surrounding the cutter spindle and the spindle itself, the roller beng 
loose upon the spindle, but provided with projections engaging wit' 
similar projections on a ring secured to aspindle, in such a manner as to 
admit of the spindle revolving with an accelerated relative motion 
through a greater or less area if the contact of a cutter upon the — 
with the surface of the stone operated on shall impel it in the fulfilment 
of a more exact rolling action. 

G60, Reema aND Furnace Doors, J. Sawyer.—Dated 9th February, 
78. 6d. 

This relates to improvements on patent Ne. 2894, dated 17th August, 
1875, and consists in forming the upper surface of the with somicir- 
cular projections, and communicating motion to the bars by two rocking 
front pomiag bars, connected together and operated by a lever handle, 
which causes them to rock in ite directions, each alternate bar bein; 
connected to a different bar. The furnace door is fitted with a verti 
slide, which, after being opened, is automatically closed by a rectangular 
case rotating on a central pivot above the slide, and which, when placed 
in a vertical position, allows sand to pass ually from the upper to 
o lower part thereof, and thus cause the case to descend and close the 
slide. 

550. Snurrite WHeEEts, W. Mitchell.—Dated 9th February, 1878. 6d. 

Asmall metal hoop is placed in each end of be aggre bed aang #4 
ex: on of the wood, when and after the axle is driven in, and the 

are then covered over with metal caps fixed by screws or rivets. 











In order to create and sustain a 


sparkling, frothy f head on the 
drink when drawn, a small quantity of saponin extracts, produced from 
car ’ 


ble matter contaii to the mineral 
Goer e ring cece saponin syrup, 


gas. 
562. re pe — W. J. Hinde.—Dated 9th February, 1878.—(Not pro- 
wii 


-) 
The ordinary form of Wal ver ticnl epelns See sepeen i vided with a 
side, fitted so that it can full down to ma 3 the projecting flap, and serve 
the purpose of a table. 
553. Fioatina Docks anp Pontoons, J. S. Clark and J. Standfleld.— 
Dated 9th February, 1878. 6d. 

The sides of the dock are attached to the body by vertical grooves, so 
that these portions can be raised or lowered tatepaniontiin. The vessel 
is first raised by the dock in its normal or U-shaped form as high as the 
power of the dock will admit ; the sides are then allowed to descend the 
slides until they are nearly submerged, so that the end elevation of the 


ect separation of the two cham- 
and serves as % piston, sweep- 


steam being admitted eeceakey. thi ite of the blade 
on the 

in one chamber, while the other part of the eae eetiner ks wo ee in 

the other chamber, draws the water to be raised on one side, and at the 

same time propels the water it has previously drawn in on the other side. 

574. Fencixa, W. S. Bayliss.—Dated 12th February, 1878. 6d. 

This consists in forming one or more of ties nested hope of continn- 
ous tubular fencing in short lengths, the said short lengths being the dis- 
tance bet the two contig uprights and joining or connecting the 
said short lengths by means of short interior tubes or solid dowels, 

5'75. Expansion VaLve Gear or Steam Enoines, B. Hunt.— Dated 12th 
February, 1878.—(A communication.) 6d. . 

The main cylinder is provided with admission dnd eduction slide valves 
avteach end. The steam valves work at the top of the cylinder in an 
ordinary steam chest, but the exhaust valves are placed at the ends of the 








dock resembles the letter © and being ke in their new position, the 
water is ae ae out of them, and their lifting power raises the 
vessel to its height. 

554. Increasine tHe Growrn or Vines, Trees, &c., L. W. Ossenkop.— 

Dated 9th February, 1878.—(Not proceeded with.) 2d. 

The tree, shrub is placed in an inverted position to concen- 
trate the vitality in the roots, until the latter btel ya pga 
size, when the plant or shrub is planted in its natural position. 


555. Cocks or Vatves, J. Brown.—Dated 9th February, 1878. 6d. 

A diaphragm is formed in the body of the cock separating the inlet 
from the outlet side, and in the centre of the diaphragm 
the end of the valve spindle, pe pag pia nape fap net ang 
cover, closing the body of the cock on the exit side of the diay . On 
the outer end of the spindle is a handle to operate the valve consisting of 
a disc fastened to the spindle and formed with holes corresponding with 
similar holes in the diaphragm. 

556. Apparatus ror CUTTING AND Sticinc Brean, &c., J. Oxley and J. 
Bate.—Dated 9th February, 1878. 6d. 

The loaf is ina binge 5 sg sonal — at both ends, one corner of 
the loaf entering the angle of the trough. The knife pivotted at the inner 
end of the trough is thus brought down upon the opposite corner of the 
loaf, and entering easily finishes the cut at the bottom corner also with 
ease. 

558. Woven Fasric, H. Farrar and G. Clegg.—Dated 11th February, 1878, 
—(Not proceeded with.) 2d. 

In the production of cloth known as serge-de-berrie nine healed shafts 
are employed, which are operated by a corresponding number of tappits 
placed under the loom, the order of working being one, three, five, seven, 
nine, and two, four, six, eight; by which arrangement a great amount of 
warp is brought to the face of the fabric in an increased number of twills. 
559. Brake For THE Boppins or THRostLe Frames, J. C. Mewburn.— 

in) sg February, 1878.—(A communication.) —(Not proceeded 
with, ; 

The size of the hole in the lifting rail, through which the spindle 
passes, is increased so as to be larger than the lower flange of the bobbin, 
and on the lifting rail there is fitted around each bobbin a pair of brakes 
which bear against the flange of the bobbin. These brakes are carried on 
the ends of arms fixed to levers free to turn on horizontal axes, each 
brake-arm and lever forming a sort of inverted T. The inner ends of the 
levers carry discs on which the bobbin rests, and the weight of the 
bobbin, by pressing down the inner ends of the levers, causes the brakes 
to move inwards and exert a friction on the bobbin flange, which friction 
increases with the weight of the bobbin, owing to the thread being 
wound thereon. 

560. Treatine Raos, &., F. Wirth.—Dated 11th February, 1878.—(A 
communication.) 4d, 

Four kil mes of lime are diluted with 200 to 300 kilogrammes of 
water and heated by steam in wooden or iron barrels up to 100 deg. 
Centigrade, and to this mixture is added 50 kilogrammes of rags or hair, 
being kept boiling perdeme ge ow f mixed for fifty or sixty minutes, when 
the no, are taken out aud dried. The cellulose which the rags contain 
after beiug se’ ted from the nitrogenous substance is-used for the 
manufacture of paper. 


661. Casks, &c., F. Ransome and B. L. Thomson.—Dated ith February, 
18 6d. 


78. . 

A cylinder of iron is enamelled on its interior surface and one or both 
ends of the cask are made of woud, which is dro into corrugations 
formed iu the ends of the metal body, such ends being secured in position 
by means of an iron heading Ser tty over the exterior of the wooden 
end and fastened by screws to the iron cylinder. 


562. Bart anv Bis Taps, J. H. Jeffrves.—Dated 11th February, 1878. 
8c. 


The value consists of an inverted cup-like head witha long stem on its 
under side projecting below the bottom of the nose of the delivery pipe. 
Attached to the back of this pipe is a bracket, which serves as a fulcrum 
to the lever of the ball, one end of which carries the ball, the other end 
bec on | inst the stem of the valve, and by tipping it on one side when 
the falls opens the valve. 

564. Exrracrine O1. AND GREASE FROM CoTTON, WOOLLEN, AND SILK 
Waste, &c., W. Simpson and J. W. Baynes.—Dated 1th February, 
1878.—(Not proceeded with.) 2d 

The material is boiled or steamed in a solution of soap, grease, a 
soda, and water, the proportions varying according to the mate 
requiring to be cleaned. 

565. Armour Pvares, J. H. Cole.—Dated 11th February, 1878.—(Not pro- 
ceeded with.) 2d. 

Wedge-shaped plates are placed with the thickest edges outwards, and 
other similarly shaped plates are arranged in the reverse direction, the 
thickest edges being inwards and the thinnest filling up the’spaces between 
the outer plates 
566. Stair Eves, A. Page.—Dated 11th February, 1878.—(Not proceeded 

with.) 2d. 

The eye is cut San horizontally so that the upper half can rotate, 
and upon the stair rod being introduced this part is turned back again, 
thus sec’ the rod in position. 

567. Macuine ror Dryina FiraMentous Marteriats, W. R. Lake.— 
Dated 11th February, 1878.—{A communication.) 6d. 

A circular m plate is mounted upon a vertical spindle with which 
it revolves. The plate is divided into sectors by radial ribs, and receives 
the sticks upon which the hanks are suspended, such sticks being held 
by projections on the plate. In the middle of each sector is a vertical 
bar to prevent the sticks breaking by the centrifugal force. The shaft is 
caused to revolve by a friction cone, and the plate is surrounded by a 
wooden casing to arrest the liquid thrown off from the hanks. 


568. Picker Spivpies ror Looms, J. A. Bright and J. Holdung.--Dated 
11th February, 1878.—(Not proceeded with.) 2d. 

The spindles upon which the picker slides are made of glass or partly 
of glass and party of iron or other suitable metal, so as to reduce the 
friction and dispense with the use of lubricants to the spindles. 

669. Ventivatine Buripinas, &c., J. G. Stidder.— Dated 11th February, 
1878. 10d. 

A ventilating cow] is so arranged as to take in air through the bend at 
the top, and passing over aconical disc, forces the foul air from the ascend- 
ing pipe out through the bottom of the revolving top. Another cowl 
draws the currents of air through inlets in the brickwork and forces the 
foul air upwards through the revolving bent funnel. 

5'70. Gyrometers ror Marine Enaines, W. Morgan-Brown.—Dated 11th 
February, 1878.—(A en 6d, 

The apparatus is mounted on the ~ n’'s deck, and by inspecting the 
dial thereof he can ascertain at any time, first, whether the engine is at 
work or not ; secondly, whether it is going ahead or astern; thirdly, the 
time of the day or the night ; fourthly, the total number of revolutions of 
the engine ; and, fifthly, the number of revolutions of the e per 
minute. The main shaft of the apparatus is driven by ratchet wheels 
and pawls connected to the screw propeller shaft, and the other indica- 
tions are obtained from the main shaft by suitable gearing. 

571. Gatenvars, J. H. Davis.—Dated 12th February, 1878,.—(Not proceeded 
with.) 2d. 


he 
A pointer is attached to the calendar by placing eyelets at each corner 
and ene a cord, te which the pointer is attached, through two eyelets 
on one side, and attaching the ends together so as to form an endless 
band by which the pointer is moved. : 
572. Heatine or WarMine Stoves, G. B. Sirallow.—Dated 12th February, 
1878.—(A communication.)—(Not proceeded with.) 2d. 
Within the lower part of a casing is a chamber surrounded by an air 
e and containing a circular fire grate supported upon pivots, by which 
it can be turned on its centre. Below the grate is an ash-pit, and abov 
the grate is a receptacle open at both ends, with the sides sloping i d 





linder and work on inside covers thereof. These valves having no 
chest to themselves, and there not being even a port to fill with 
there is no dead space to fill at each stroke of the engine. The steam an 
exhaust valves derive their alternate movements from a shaft revolving 
alongside the —— and driven by bevel from the crank shaft. 

a prone receives motion by bev g from the revolving 
shaft. . 
576. be J. W. Eaton.—Dated 12th February, 1878.—(Not proceeded 
with.) 2d. 

The hinge cannot be picked from the outside by undoing the connection 
of the two parts, and it consists of one flap of ordinary construc- 
tion, while the other extends to the back face of the door or shutter, 
where it is welded to a piece at right angles to it. One end of this piece, 
as well as the flap, is screwed to the door or shutter, and the end on the 
opposite side of the junction fits into a recess in the wall frame or post. 
577. Overneap Sewing Macuines, W. Walker.—Dated 12th February, 

1878.—(Not proceeded with.) 2d. 

The belt is made of two layers of leather, a's groove being cut 
through the outer one, which is thicker and over! each side of the 
inner one, A number of holes are punched or cut in the inner layer of 
leather at the parts exposed by the spiral groove, and in each ve is a 
small pulley p! on an axis passing through and across the leather. 
578. Uncovertina Rartway Trucks or Wacons, F. W. Trewhitt, J. 

Thompson, and W. Ormandy.—Dated 12th February, 1878. 6d. 
A link or lever is pin-jointed to each hook, and the sides of the link 
on each side thereof, and are connec’ together at their forward 
end, where the link is attached to one end of a chain, the other cnd of 
which is connected to a drum fitted to a shaft run: across the end of 
the truck, and Leap & each end a lever by which the uncoupling link 
is operated. This link falls back in position by the action of a weight or 
8 , but is prevented falling too far by a stud fixed in the hook. 
579. Marcu Box, A. D. Serraillier.—Dated 12th February, 1878. 4d. 

The box is of an oval form and is composed of two shells of cardboard, 
papier-miché, or other suitable substance other than metal. Two-thirds 
of the shells brought edge to edge are joined ~: strong glue, whilst the 
unjoined part forms an opening which, by slightly squeezing the edges 
of the box, opens wide enough to allow the matches to be introdueed or 
withdrawn. 

580. REFRIGERATORS AND CALoRIFIERS, JV. and G. Lawrence.—Dated 12th 
February, 1878. 6d. 

The plates of which the refrigerators and calorifiers are made up, are 
made with the corrugations arranged so that equal or unequal spaces of 
corrugation shall confront equal or unequal spaces of corrugations and 
such spaces, together with the interstices between and at or near the 
culminating or meeting points of such confronted corrugations shall not 
be equal, but vary in , thereby forming unequal adit and exit, and 
deflecting surfaces, whereby the bea 3 or liquid treated may be agitated 
and dilated, and hence more rapidly and economically working than 
hitherto. 

581. Treatment or Sewaae, R. Punshon.—Dated 12th February, 1878.— 


( ———— with.) 2d. 

The solid matter is separated from the liquid by placing the sewage in 
a peg me, | perforated iron cylinder lined with a porous cloth, through 
which the liquid — passes, and is conveyed down the hollow axle 
of a similar cylinder lined with animal charcoal or asbestos. 

582. Dritimne Apparatus FoR Steam Boriers, &e., W. 8. Hall.—Dated 
12th February, 1878.—( Not proceeded with.) 4d. 

The machine for drilling holes in boilers after they are built up is 
inserted in the flue of the boiler, and motion communicated thereto by a 
strap passing over a pulley on the shop shafting. 

586. Apparatus FoR BinDING SHEAvEs, 7. Hansen.—Dated 12th February, 
1878. 8d. 

The corn into an upward open cylinder whereby the ends are 
protected from one or more crooked rods, between which and the end of 
the cylinder is sufficient room for the passage of a band of straw passed 
through an eye in the rod and posse, Aad ed of binder tongs, which 
together effect the crossing of the straw d as soon as two reels are 
made by the help of the straw band, and at the same time gives the 
formed half hitch a previous stretching. The band passing round the sheaf 
and the binder, as well as the pinder tongs, are connected to,the drawin, 
wheel of the machine in such a manner that these parts remain comaneted 
to it under a certain fraction ofits turning. They are then automatically 
released, so that each time the tion is effected, these parts get a 
limited motion and then stop in the position from which they issued. 
587. DixneER AND OTHER PLATES AND Disnes, H. FE. N. Mason and J. 

Price.—Dated 12th February, 1878. 6d. 

Small depressions are formed in the plates to receive mustard, salt, 
pepper, or other condiments. 

588. Lamps, J. Hinks.—Dated 12th February, 1878. 6d. 

Lamps having double flat wicks are fitted with a spindle to cach wick 
carrying pinions to raise or lower the same in the usual manner; one of 
the spindles is continued outside the lamp, and ends in a milled head by 
which it is turned. This spindle carries a toothed wheel gearing with a 
similar wheel on the other spindle, so that by turning the one spindle 
both wicks are raised together to the required height. 

589. Umsretias, &c., M. Wilson.—Dated 12th February, 1878,—(Not pro- 
ceeded with.) 2d. 

To prevent umbrellas and parasols turning inside out in windy weather, 
a ring is attached to the end of the rim, and fastened to it is a cord which 
passes through other rings placed every 6in. up the rib up to about Gin. 
above the place where the stretcher joins the rib. The other end of the 
cord is attached to the stretcher. 

590. TuHrasuinc Macuines, R. Norfolk and W. Watson.—Dated 12th 
February, 1878. 8d. 

To the top rails of the side frames of the machines are fixed the two 
side frames of a self-feeder. These frames carry two shafts fitted with 
chain pulleys and an endless chain at each side of the machine. To 
these chains are fixed laths having spikes to take hold of the sheafs, and 
beneath the laths on the top side is a fixed table. At the end of the 
feeder nearest the drum are two rocking shafts fitted with tines and 
worked through the levers by a crank pin in the drawing pulley, one of 
the levers having a slot for adjusting the connecting rod to cause a 
longer or shorter movement of the tines. Upon these shafts are also 
keyed serrated q ts connected to the levers, which are serrated in 
asimilar manner. By this means the tines can be adjusted at any angle 
to hold back the sheaf, or to let it more freely. A band cutter con- 
sists of two knives, each carried by connecting rods worked by cranks 
at each side and cutting in a direction across the travel of the endless 
chain of laths. 

591. Weavina, F. Wirth.—Dated 12th February, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

In order to weave fabrics direct from the bobbins, instead of being 
first wound upon a warping beam, a bobbin reel.is placed at the back of 
the loom, and here also is a framing carrying a reed, comb, or wraith, 
through the splits of which the threads trom the creel are passed to a 
guide roller behind it. 


592. Apparatus ror SHELLING Corre, &c., J. A. Mosquera.—Dated 12th 


February, 1878. 
The coffee passes from a hopper between a drum formed with tecth on 


its periphery, and a series of spring tumblers arranged in circumferential 








pes wd Pa peg of the circumference of the ~—_ and — 
a spring acting upon one arm of each tumbler 
another arm against a stop pin. The tumblers are also formed 


with teeth on their inner surface next to the drum, the pitch of the teeth 
being finer than those on the drum. The serrated face of the tumbler is 
80 with regard to the drum that there is more room for the 
bean to enter than at the point where it leaves, from which the shelling 
action ensues. 


593. Cooxine o> me 8. Bowden.—Doted 12th February, 1878.—(A com: 





towards the lower end, which terminates just above the grate. This 
Je constitutes the fire-box, and receives the fuel. On one side of 
the casing is a pipe connected to the chimney flue, and at the top of this 
pipe is an aperture to receive an evaporating pan containing water. The 
Tah-pit is also in communication with the pipe leading to the flue. 
573. Apparatus ror Raistno Water, &c., H. Simon:—Dated 12th Feb- 
ruary, 1878.—(A communication.) 6d. 
opposite chambers having the form in plan of 
seg! acirele connected by « small central s) of a cylindri- 
cal shape, where it is not open to the two chambers, In vertical section 
the two chambers ure 0 shape, and into them is fitted a 
blade with a central filling the cylindrical space, which 





Two vessels are employed, the outer one of the form of an ordinary 
boiling pot, and the inner one is formed with feet, which, when placed in 
the lower vessel, rest upon the bottom thereof, and by lifting it up and 

rtially revolving the same, the feet will come in contact with projec- 

ions formed inside the outer vessel, by which the inner vessel will be 
supported in its raised position. Holes are formed in the inner vessel ——_ 
which the articles to be cooked we peeat 80 as to allow the free 
tion of the water therein (contained in the outer vessel), but upon being 


, allowing the water to fall back again into the outer vessel. 
505. Stop-cocks, H. J. Haddan.—Dated 13th February, 1878.—(A commus 
nication.)—{Not proceeded with.) 2d 
A conical plug is shut and opened by a screw spindle, and is so formed 
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506. Aprivsno Execrnicrry, E. B. Bright. —Dated 13th February, 1878. 
6d. 


Artificial electrical measures of resistance (or rheostats) are employed 
for the purpose of making known the locality of a fire or of changes of 
temperature, such artificial measures resistance being used 
in com! with the thermostats or appliances for closing or 
or making a variation in an electrical circuit by such fire or change 0 
temperature. 


507. Freep Motion ror Macuinery EMPLOYED IN CARD-TEETH Maka, 
&c., C. Walther.—Dated 13th February, 1878.—(A communication.) fh - 
motion 


means of a connecting-rod when the feed lever makes its 
backward movement, but leaving the spring free to act upon the bolt and 
so grip the wire when the feed lever is taking its forward motion. 

508. Maxvuracrure or STaBLE aND Loose Box Fittinas, F. Silvester.— 
Dated 13th February, 1878. €d. 

Rails, caps, sills, drain and grid covers, and other fittings are made of 
rolled t iron or steel of the required section, that is to say, with 
grooves for wood or metal partitions, and with a rounded head for the 

and caps, and a flat bottom for sills, and with corrugations and 
bevelled sides for the drain and grid covers, thereby combining 

” strength and lightness and preventing the risk of accidents from break- 

ages. . 

599. Revo.vine Suurrers and Sun-BLINDs, 7. Spink and W. Mallinson. 
—Dated 13th February 1878. 6d. 

The revolving shutter is made of laths connected together so as to be 
flexible and can be revolved on a roller, and is fitted with counterbalance 
weights. The roller is placed above the frieze, the front of which opens 
upon hinges to allow of the shutter being drawn forward and outwards 
when required to be used as a sun-blind. 

GOO. MANUFACTURE AND ORNAMENTATION OF ARTICLES ForMED oF GLASs, 
Potrery, anp Metats, &c., P. K. de Faucheux d’'Humy.—Dated 13th 
Fevruary, 1878. 8d. 

An article is formed of any desired shape of metal wire, and the parts 
connected together where they cross each other by soldering or in a 
galvanic bath. A lump of glass in the state of fusion is then by means of 
a blowing rod placed in the interior of the metallic article, and caused to 
take the form of the interior and — through the meshes thereof by 
blowing with as much force as ible through the blowing rod. Metal 
may be introduced inside the glass or minutely divided amongst the mass 
of the same, thereby obtaining a highly ornamental appearance. 


601. Apraratus For AppLyinc Dritiinc Macuines 1x Workrxc IRon- 
STONE AND Coat, &c., J. Chisholm.—Dated 13th February, 1878. 8d. 

Upon a with wheels rurning on rails and fitted with a suitable 
brake, and also furnished with propelling gear arra: to be operated by 
hand through a suitable lever, is mounted a nut with a concentric bevel 
wheel, into which gears a pinion mounted on a horizontal shaft supported 
in a bearing, and provided witha handle for turning it. On the same 
shaft is a ratchet. wheel with a pawl working on a pin fitted into the 
frame. The nut supports a vertical bar with a corresponding screw 
thread, so that the bar is moved up or down by rotation of the nut. The 
upper end of the bar has a setting screw to bear against the roof. On the 
bar is a tubular frame supported by a nut, having a bevel wheel operated 
by a pinion on a shaft carried by a bracket on the tubuler frame. On 
this is a ratchet wheel working with a pawl. By turning the bevel 
wheel the vertical portion of the tubular frame is adjusted at will. This 
frame supports a horizontal tubular bar formed with an external screw, 
and fitted. with an internal screw worked by a handle for adjusting the 
centre pin at the outer end of the bar for the of fixing it firmly 
when in position. The tubular frame carries a winch for shifting by 
. means of achain the position of the horizontal bar, on which is a lock nut 
to secure the bar in ition. The drilling thine of any suitable con- 
struction is moun upon the horizontal bar, the motive power (which 
may be compressed air or steam) and water for washing away the detritus 
om cooling the cutting tool being supplied through flexible pipes. 

602. Joininc SLaBs or Woop For Parquet Fioorina, W. T. Hamilton, 
M.A.— Dated 13th February, 1878. 4d. 

The slabs of wood are formed with a dovetail groove on one side and. a 
dovetail tongue on the other side, and the slabs are slipped one along the 
other into position. 

603. Onsect Giasses, A. V. Newton. —Dated 13th February, 1878.—(A com- 
munication.) 6d. 

In order to adjust object glasses of microscopes to suit the varyin 
thicknesses of the glaés covers of object slides, a glass disc with paralle 
surfaces is placed in advance of the front lens, which is mounted in the 
end of a tube adjustable on the main setting of the objective. Between 
this tube and the objective a highly refractive liquid, such as glycerine, 
is introduced, which will fill the space between the front lens and the 
disc, or, when the latter is adjusted to bring it closer to the lense, will 
recede to permit of that movement of the disc. 

604. Brip.e ror Restive Horses, P. Chevillier.—Dated 13th February, 
1878.—(Not proceeded with.) 2d. 

A spring is applied to the nose band, and is divided toward the end 
farthest from this band into two parts or pads, from the ends of each of 
which a rein passes through a ring on the bit, joining in a single rein, 
before reaching the driver, who by pulling thereon causes the pads to 

sress tightly upon the nostrils of the animal, and thus check its breath- 
ng more or less rapidly. 
605. Macuines ror Cutrine Naixs anp Tacks, J. Etheridge.—Dated 13th 
February, 1878.—( Not proceeded with.) 2d. 

The turnover spindle is semi-rotated by a belt passed round a barrel 
and connected at each end to arms projecting from a vertical rod moved 
up and down by a horizontal lever vibrated from a crank on the end of a 
counter shaft at the back of the hi A ting rod connects 
the crank with the back end of the lever. The turnover spindle rests in 
a bearing at the front end, and is kept in position towards the nose end 
by a bearing on the top, and by a cam fixed to the turn-over spindle, and 
moving on a bearing underneath. 

606. Device ror Fastentnc Boots, Gioves, &c., R. Hill.—Dated 13th 
February, 1878 —( Not proceeded with.) 2d. 

A curved bar has a knob on the outer end, the other end being 
swivelled to a plate attached to the boot. The knob is passed through an 
eyelet hole on the opposite side of the opening in the boot, and upon the 
bar being tu:ned round half a revolution, the two parts of the boot 
are drawn together and retained in position. 

607. APPaRATUS FOR CLEANING THE HULis or Vessets, C. Fielder.— 
Dated 13th February, 1878. 6d. 

Two revolving brushes are fitted in a frame and on their axes a 

pulley, around which the bight of a rope in order to revolve the 

prushes and draw the frame up or down the side of a vessel, one end of 

each rope being attached to the tep of the hull, whilst the other end 

passes round the barrel of a winch. ¢ axles of the brushes are connected 

together by an endless chain passing over pulleys on the axes. 

609. Circuit CLoseR ror TorPEpoEs, M. H. Atkinson.—Dated 13th Feb- 
ruary, 1878. 8d. 

A central spindle es at its upper end into a case of tin, copper, or 
other suitable material, and bears at this end a disc, which when brought 
in contact with the case closes the circuit and fires fuse. The spindle is 
always kept upright by a weight at its lower end, but the case can move 
when a ship or boat comes in contact with it, and the disc on the spindle 
is thus brought in contact with the case and closes the circuit. 

610. Evecrric Apparatus FoR MasTerinc Horses, A. Engstriim.— 
Dated 13th February, 1878. 6d. 

Electric currents produced by an induction coil are applied to the bits 
of horses. The bit is formed of two pieces of iron united at their ends by 
a piece of leather, the outer ends being connected to bars similar to those 
of an ordinary curb. To the rings of these bars are cted, in additi 
to the bridle, two conducting wires, attached by spring hooks, so as each 
to be in electric contact with one bar of the bit ; these wires are covered 
with leather and pass back to the electrical apparatus fixed to the car- 
riage in any convenient manner. 
ens ge TELEPHONIC APPARATUS, A. @. Bell.—Dated 14th February, 

45. . 

A tubular magnet is ae in place of the solid rod hitherto used 
and the plate is attached to that pole of the magnet which was formerly 
unused. 

612. Tweep Warerproor Garments, W. Currie.—Dated 14th February, 
1878.—(Not proceeded with.) 2d. 

The india-rubber is first spread on a thin cotton fabric and then 
vulcanised by steam in the usual manner, and the woollen material of 
— the garment is tou be made is then united to the coated cotton 

ic. 











613. Varves, H. J. Pearson.—Dated 14th February, 1878. 6d. 

The valve of a metal case, the ends of which form sockets or 
8) to receive or enter the ends of the pipes to which the valve is 
a a pene rere ap gee arn Reg the top side, and is fitted 
with a metal cap provided with a stuffing-box, through the side of which 





a is secured ; this takes into a recess formed by a of a 

aa on ae a he cut away, thus regulating Bie ope 

or closing ve. spindle pases through stuffing-| 

terminates in a which takes into a hole in of the cans. 

The cap has a V on its which fits in the case, and is held in 
, aden tin of te phe gag een ra 

os an ive or 

ths pion ommnnciinam. . 


614. Apparatus ror Warmine VEHICLES, J. W. Tatterafield.—Dated 14th 
Mla 1878.—(Not proceeded with.) 2d. 
pans with heated water are placed in wooden frames, 
the upper faces of which are forated to allow the heat radiating from 
the pan to pass from the case into the interior of the vehicle. 
615. Prez anp Cotumy Currer, A, £. Taylor.—Dated 14th February, 1878. 
—{Not proceeded with.) 4d. 
Two sleeves, one outside the other, and the outer one revolving round 
the inner one, are made in two halves, so as ge eee eae a 
secured by bolts. outer sleeve is caused 


cutter head, which thus revolves slowly round the pipe to be cut. 
616. Composition FoR THE MANUFACTURE OF Buttons, &c., F. Viétor— 
Dated 14th February, 1878.{A communication.) 6d. 

Twenty-five parts by weight of coal tar pi ten of shellac, and 
sixty-five parts of chalk are ly ground and mixed, then heated 
in a boiler up to about 100 deg. C. and well stirred. The mixture is then 
pressed in moulds of the d form. 5 
626. Dve1nc WooLtEN Goons, W. Walker.—Dated 14th February, 1878.— 

Not proceeded with.) 2d. 
oils in the goods are neutralised by an alkali before being prepared 
for the dye, and the goods thus treated will be dyed with a clean and fast 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue weekly meetings of the South Staffordshire and East 
Worcestershire ironmasters held to-day—Thursday—in Birming- 
ham, and on Wednesday in Wolverhampton, were unsatisfactory. 
Nervousness was displayed touching the financial position of joint 
stock, and also private firms. Substantial firms are acting upon 
their fears, and are now declining to do business in numerous 
instances on other than cash terms, though previously they gave 
six months’ credit. This is limiting transactions. Only very 
little would, however, be doing even if business was not checked 
in the manner described. The quarterly meetings not only occur 
next week, but at those meetings the conviction expressed as 
well yesterday in Wolverhampton as to-day in Birmingham was 

neral that in high-class pig iron there must be a declared drop. 

That there will such a change is not, however, beyond any 
doubt, since no definite ann« t upon the point has been 
made by the manufacturers or their agents; and it is 
concluded that there will, at the same time, be some 
relief in wages. Next Monday, the Iron Trade Wages 
Board will meet under the presidency of Mr. Chamberlain, 
M.P., its president, and the ironworkers will be asked to sub- 
mit toadrop. A reduction of not less than 6d. per ton upon 
puddling, and of a corresponding percentage reduction in mill- 
men’s wages is looked for as the result of the meeting. If this 
should come about, then, 7s. 6d. per ton will become the rate for 
puddling iron in this district. This, though but little relief to 
the ironmaster, would yet be a relief which, in the present state 
of the market, would be very acceptable to him. The importance 
of the wages question is the greater because by what is done in 
South Staffordshire the wages of the ironworkers in North Staf- 
fordshire, most of Yorkshire and Derbyshire, in fine, of all the 
finished ironmaking localities in England, are regulated. The 
drop to which the men would be asked to submit, if 7s. 6d. should 
be suggested as the new scale for puddling, would not be more 
than might be fairly required by the employers. It would, how- 
ever, be a scale which has not before prevailed since the year 
1869; but neither has £7 10s. as the price of Staffordshire marked 
bars prevailed since 1868. Whilst, however, nothing lower than 
7s. 6d. has been paid as wages in that interval, marked bars have 
been at a lower rate than £7 10s. They were £7 during the last 
three quarters of 1868 and the first three quarters of 1869. 
Throughout all that eighteen months the men were receiving 
7s. 6d. When bars rose to £8 they were paid 8s. 6d.; and bars 
were £8 during the last quarter of 1869, during all 1870, and the 
first three quarters of 1871, rising to £8 10s. in the last quarter of 
that year. Thereafter the rise in prices was rapid, so too was 
the rise in wages. 

Beyond the diversion of a little business from second-class 
firms to those of a higher class, the change in the prices of marked 
iron of high quality has not had much result. Makers find it 
difficult to trace much new business as the result of the change. 
This week more has been done at all the mills and forges than 
was done last week, for the men have not this week been taking 
holiday. Of new business, on the contrary, very little can be 
said. Few firms will have many orders on their books when the 
quarterly meetings in. It cannot be reported that prices are 
altered upon the week, though there are few quotations which, 
outside finished iron of the 4 class, do not indicate 
weakness. Rates must, however, set down as nominal until 
the quarterly meetings have been held. Pigs are not going off 
sufficiently to reduce the stocks to within reasonable limits. The 
accumulations have received additions during the week. One case 
is cited in which—though only one furnace is now blowing—yet the 
stock in the makers’ handsrepresents 4000 tons. The present output is 
more than enough to meet the probable requirements of some of 
the markets for some months to come. Preparations for blowing 
in furnaces have, therefore, been suspended, and the men who are 
employed at one or two furnaces west of Dudley have received 
notice of the intention of their employers to dispense with their 
services, Coalis very quiet; the greater d d ond ti 
account is compensated by the lessened business done with the 
ironmasters. 

The weeks mails have been from New Zealand and from the 
River Plate. The New Zealand mail has contained some favour- 
able orders for galvanised iron, fencing wire, and general hard- 
wares. The South American advices, on the contrary, have been 
of but little worth. Correspondents speak of the extent to which 
business is hampered by the very high price of gold. Competi- 
tion is maintained in general metal goods by the United States, 
by France, and by Germany. French night latches sell in 
London, much to the detriment of the Staffordshire article, which 
was never more —— German locks are securing a sale in 
South America. Thence specimens have been forwarded to this 
district with a — that they may be copied and sent out on 
equal terms. e attempt has been made to comply with 
the request, but it has failed. So, too, have fugther 
attempts to imitate certain United States castings. A good 
business, as to bulk, is still doing at the heavy pi 
foundries. Certain of them are turning out a greater wei ht 
than ever before. Derbyshire pipes are, however, being laid in 
South Staffordshire, in the localities in which these foundries are 
so active. The Hollow Ware and General Ironfounders’ Associa- 
tion has resolved, at its annual meeting in Birmingham, to make 
no alteration in the discounts off the trade list of tinned and 
enamelled hollow ware, odd work, or hinges, for the ensuing 
quarter. 

Messrs. Zimmerman and Hoyland, merchants, of Lionel-street, 
Birmingham, have failed, with liabilities amounting to £10,912 
and assets to £4888. 

Mr. Brown, miners’ agent for North Staffordshire, has addressed 
a large pay J of miners at Hanley upon the butty system. He 

inted out what he — as the evils of the system, as it is 

ing introduced into lof Granville’s works, by which, he said, 

wages were being considerably reduced and all overtime put a 

stop to. It was resolved to resist the introduction by a turn out 

“* as soon as practicable,” 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THER has been little or no material joey. Bor in the 
general condition of the iron trade of this since my last 
report. Extreme dulness continues to characterise the market 
here, and this is intensified by the downward movement both in 
Middlesbrough and gy ted markets. For present requirements 
there is wp ey Aa lemand, consumers in many cases com- 

laining that the eliveries on account of iron they have already 
at are coming in faster than they can work up the raw 
material, and at some of the works heavy stocks iron are 
accumulating, and although speculative ers are to 
operate for forward delivery, it is only at extremely low geen 
one or two sales for delivery over the first six months of next 

ear being reported at the low prices now current in the market. 
For prompt Saver quotations nominally are without 
but it is now not so much a question of what sellers quote as 
what buyers will give, and for a firm offer concessions are readily 
obtainable 

In Lancashire pig iron there is still but little doing so far as 
new business is concerned, but as the deliveries on account of 


orders recently secured take away the present small production, 
whilststocks have beenslightlyd , local smelters—although 


they would be prepared to make some reductions to secure new 
orders—are not disposed to come so much below their list rates as 
would enable them to compete with some of the outside brands 
offering in this market. Nominally, the list rates may still be 

iven at 50s. 6d. per ton for No, 3 foundry, and 49%. 6d. 
S No. 4 forge, less 2} per cent., delivered into the Man- 
chester district. The amount of business doing in outside brands 
continues very small, and Lincolnshire irons are offered here at 
extremely low figures, whilst Scotch iron is now being pushed 
in this market at lower prices than have been known for 
years past. The nominal b ayy ve for delivery equal to Man- 
chester are about as under: Derbyshire, No. 3 foundry, 50s.; 
No. 4 forge, 48s. 6d. per ton, less 24; Lincolnshire, No. 3 
foundry, 47s. 6d. ; No. 4 orge, 46s. 6d. per ton, less 24 percent.; 
Middlesbrough, No. 3 foundry, 47s.; No. 4 forge, 46s. per ton net 
cash, but where business is done much lower prices than the above 
have to be taken, and Lincolnshire foundry iron can be bought as 
low as 45s. 6d. per ton, less 24. 

In some branches of engineering there is a little more doing, but 
the general foundry trade continues very dull, and manufact 
iron makers are kept very short of orders. Quotations for 
delivery into the Manchester district remain at about £6 to £6 5s. 
for North Staffordshire bars, and £6 for Lancashire, and Middles- 
brough ditto. 

The seeond week’s sale of loose plant and stores at the Railway 
Steel and Plant Company’s works, Newton Heath, Manchester, 
again brought together a good attendance of gentlemen conn 
with the iron trade. The sale embraced miscellaneous material 
and plant contained in the forge, tire-mill, rolling mills, a —_ 
stock of rolls for railway work, and the contents of the mi 
wright’s and wheel shop. The auctioneer succeeded in disposing 
of the material offered, but the prices at which the various lots 
were knocked down were very low. 

At the monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association, held at Manchester on Tuesday, Mr. 
Williamson, of Cannock Chase and Rugeley, exhibited a new 
miner’s safety lamp which seemed to attract favourable notice. 
The most prominent feature in the new lamp is the introduction 
“ a double glass in the place of the single glass in the Clanney 

amps. 

In the coal trade the only indication of improvement is in the 
demand for house coal, but this isnot yet generally very marked, 
and the advance in prices, to which I referred in vs | last —— 
has an ae partially followed in the Manchester district, whilst 
in the South and West Lancashire districts prices are without 
change from last month. Common coal for iron making and 
general manufacturing —— continues in but very limited 
request, and sales are pushed at extremely low prices. Engine 
classes of fuel move off moderately at about late rates, but slack 
is now generally plentiful, and prices may before long give way. 
The average quotations at the pit mouth are 9s. to 10s. per ton 
for best Wigan Arley ; 7s. to 7s. 6d. for common ; 6s, 6d, to 7s, 6d. 
for Pemberton four-feet ; 5s. to 6s. for common coal; 4s. to 4s. 6d. 
for burgy 5 and 3s, 3d. to 3s. 9d. for good slack. 

For 8 ipping there has been more inquiry, but the actual 
amount of business doing is still very small, and no higher prices 
are being obtained. 

The approaching close of the shipping season has been looked 
forward to by many as the time when the comparative good 
trade in pig iron would at Barrow give place to a dull business 
during the winter months, but it now seems more than probable 
that a fair and steady trade in pig iron will be done during the 
winter. The steel trade is at present brisk, and although during 
the winter the mills will not be so regularly occupied as at 
present, they will nevertheless require a large tonnage of mer. 
This will be an important feature in the output of pig iron, and 
as stocks of the latter have, during the past few months, been 
greatly reduced, it is probable that makers will maintain their 

resent output, evenif it should be ie pens § to accumulate stocks. 
he continental demand for pigiron and steel hasbeen considerable 
since the signing of the Berlin Treaty, and some cargoes 
have still to be shipped to the Baltic and other ports, but during 
the winter this trade will, of course, as usual, be confined within 
narrow limits, and local makers will have to find some compen- 
sating relief in the trade they do with home consumers. Prices 
this week are quoted at easier rates than last week. No. 1 
Bessemer on Change at Barrow on Monday was offered at 55s. 
r ton at makers’ works; No. 2 at 53s. 6d.; No. 3 at 52s.; No. 3 
orge at 52s., and iron ore at the mines at 10s. 6d. to 11s. 6d. a 
ton for the second qualities, with best samples at from 12s. to 13s. 
Se. These prices are lower than have previously been quoted. 
ilway steel is in good demand, and in large delivery, but mer- 
chant steel does not find a very good market. Iron shipbuilders have 
many contracts on hand, and finished ironmakers are in much 
the same position. In both these branches of trade poor prices 
are ruling the market, and much difficulty is experienced in work- 
ing at a profit. Engineers, both in the marine and o 
branches, experience a scarcity of orders with no immediate 
prospects of an improvement. The coal trade is remarkably 
quiet, but in the Cumberland district confidence is felt on the 
one hand by the extension of the coke-burning industry, and on 
the other by the development of some of the best. pits in the 
district. 

On Monday the chairman of the London and North-Western 
Railway Company, and several of the directors, went over the 
proposed route of the new line from Penrith to Lazonby, accom- 
panied by their traffic manager Mr. Fitzsimonds. On Tuesda; 
the new line of railway, connecting the Midland system wit 
Hawes, was opened for passenger traffic, and mine 
having been carried over the lines for two months previously. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Afghan difficulty is another cloud which threatens to 
interfere with the revival of business in the East. Manufacturers 
and merchants who do an Asiatic trade, = from India and 
China, have been less hopeful of extendi eir connection since 
the settlement at Berlin. There is no doubt of Russia having 
scored several points in Asia, and wherever Russian policy is suc- 
cessful it a ill for British merchants. War with Afghanistan 


is expected immediately, and there are very few le ine 
enough to hope that it will be short, tend and ym tg ‘ear 
i Afghanistan are con- 

strong at- the 
that the Shah, af 


is expressed that other Powers besides 
cerned. Russian influence is known to 
Persian Court, and it is no secret 
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his recent visit to St. Petersburg, suddenly took s fancy 
for purchasing potting but fire-arms of the latest and most 

t is said that he bought more military 
‘ he has arsenals to hold. All these rumours of 
complications in the East are again tending to unsettle business. 
One thing above all others is necessary for a resumption of trading 
activity—that necessity is contidence. There can be no confidence 
in view of a threatened war with Afghanistan, which will be 
— serious for Indian traders than the depreciated value of 

ver. 

Another great peril of the present political outlook is the fear 
that it ny bate ga) questions which were supposed to have been 
settled at Berlin. Significant indications appear that Russia is 

ifling with her treaty obligations, so far as Eastern Roumelia 
isinvolved. Trusting to Austria being e in her work of 
“occupation,” and England’s eve upon the East, the 

are conducting themselves as if they were a out 
the treaty of San Stefano instead of that of Berlin. ismarck 
is too with his s bugbear, Socialism, to look South- 
ward at Never since the outbreak of the Russo-Turkish 
conflict tt eee looked less promising for an immediate return 
of comm rosperity. 

In the Gruntunpinte Tuils there is still considerable briskness, 
chiefly for our own Government, who are making every exertion 
to en the navy. A thorough overhauling of boilers has 
led to discoveries that extensive — were needed, and this has 
materially benefitted the boiler-plate branches, which have been 
remarkably well employed throughout the long —, Steel 
is now rapidly superseding iron in these plates. teel plates are 
also in good Simand. : : 

Inthe Bessemer mills local manufacturers continue to hold their 
own in the production of steel rails. A new customer for that 
class of is Spain, where considerable extensions of lines are 
projected. Messrs, Cammell and Co., Cyclops Works, have 
recently been very successful in securing Russian and Spanish 
orders. The works at Penistowe are well employed for both 
these markets. I have not yet’ heard the result of the visit paid 

y Mr. George Wilson, the managing director of this company, 
to Austria. Mr. Wilson has returned, and there will no doubt 
some substantial outcome of his continental tour. The Belgian 
and French makers compete keenly for steel rail contracts; but 
latterly they have not been very successful, in te of all their 
12 hours labour and other advantages. Steel rails at from 
£5 17s. 6d. to £6 1s. 6d. a-ton do not leave much room for 
“‘eutting.” Cast steel, and the finer qualities for engineers’ tools, are 
in better demand, and prices are maintained. Local engineering 
houses appear to have almost entirely lost the trade in heavy 
locomotives as well as in small engines for roads, &c. The former 
are now generally constructed by the railway companies at their 
own works, and the latter seem to drift towards French and 
Belgian firms. Mr. Kitson, of Leeds, has recently explained very 
lucidly the cause of this successful continental competition. 

The Germans are making themselves felt in the scissor trade. 
I have been shown specimens of German scissors recently sold in 
Sheffield. They are likely —, well-finished, and placed on 
the market at prices with which our local firms cannot compete. 
They are specially excellent in tailors’ scissors. 

You have heard from me a good deal about machine-made files. 
It is rather curious, after all that has been written about this 
kind of file, that the manufacturers who have exhibited at Paris 
have been careful to tell everybody that their files are all ‘‘ hand” 
cut. This does not look as if the makers had much confidence in 
machine cutting. ‘There are some good orders for files for home 
districts. The Russian season is closing. The German and 
Swedish markets have lately been very dull. 

On every hand I hear of efforts being made to diminish the cost 
of production by the introduction of machinery to supersede hand 
labour. When better times return the English manufacturers 
ought to be in a favourabie fosition for taking advantage of them. 

e dispute at the Parkgate pit of the Nunnery Colliery Com- 
pany has been referred to arbitration. The company offer to 
guarantee 28s, a week to their men; but the latter say that out of 
that they have to Pay 6s. to7s. per week for gunpowder for blast- 


in , candles, and oil. 

‘The ad Company are erecting a large number of coke 
ovens at their new colliery at Worsbrough, and are also sending 
amall coa) to Barrow for conversion into coke. 

The leading local works this week have been visited by many of 
the members of the Church Congress at present holding their 
sittings in Sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market on Tuesday was very flat, and prices were 
said to be reduced. All large makers, however, held out firmly 
for the rates quoted last week. Merchants were offering iron at 
fully 6d. per ton under those figures, but that was almost wholly 
speculative. Every one at present is in a state of doubt as to 


what will be the effect of the stoppage of the Glasgow oe. Bank | Wed 
i 


upon this district. The information, which reached Middles- 
brough on Retreoragor 2) had a curious effect upon both buyers and 
sellers, as no one could foresee whether the stoppage would throw 
more Scotch iron, into the market, and so bring down Scotch 
prices, thereby affecting Cleveland exports, or would exercise a 
contrary effect. So far as I hear at present, no Cleveland 
firms are likely to be sufferers by the great disaster which 
has happened at Glasgow. Apart entirely from this con- 
sideration, it may naturally be expected that when the 
shipping season comes to a close the prices of Cleveland iron will 
f: akers are not desirous of having any increase of their 
stocks, and, consequently, will not debate very much about yield- 
ing slightly in price if that course should be nec in order 
to secure a ready sale for their iron. At the time I write the 
returns for the month of September have not been received from 
the various firms. I have, however, good reason to believe that 
they will show a decrease in stocks during last month. The 
= quoted on Tuesday were 43s. 6d. No. 1, 39s. No. 3, and 

. 6d. No. 4 forge, and the same for foundry iron. There is 
nothing whatever to report that would indicate any improve- 
ment in the finished iron trade. The quarterly audit of the books 
of the varions firms and companies belonging to the Board of 
Arbitration and Conciliation for the manufactured iron trade of 
the North of England has just been completed by Mr. Edwin 
Waterhouse, of 44, Gresham-street, London. 

The following is a statement of the different classes of iron sold, 
and the average net selling price of each :— 


Sales during the three months ending 31st August, 1878. 





P Percen Ave 

Description. Weights Invoiced, ee Ful —— 
Tons cwt. qr. lb. Total per Ton. 

es... ss... SM 4 2 18 .. 488 .. 510 6°46 
Plates .. .. 57,627 14 0 2% .. 55°92 .. 6 4 10°29 
Base... «. «- 17,785 7 $M .. WB. .« 6.1 O07 
Angles .. .. 22,636 18 0 W .. 2097 .. 510 8°43 
Total.. .. 103,061 4 3 21 .. 100° - 6 0 587 


In the previous quarter the total weights invoiced amounted to 
114,897 tons 9 cwt. 2 qr., the total net average selling price then 
10d. perton. The chief falling off in quantities has 
plates, and bars. It should, however, be stated 
e weights compare favourably with the corresponding 
quarter of last year, being nearly 4000 tons in excess of those then 
A striking commentary — the decadence of the 

iron rail trade may be gathered from the fact that three years 
there were 78,130 tons of rails invoiced during ‘the three pooh 
ending 3lst August, 1875. In the quarter just ended there were 
only slightly over 5000 tons. It should, however, be pointed out 


Pa 





that the manufacture both aan and angles is now considerably 
in excess of what it was in 1875. 

Iron shipbuilding is in a somewhat depressed condition at pre- 
sent, but builders entertained a hope that they will be able to 
secure new orders shortly. Messrs. Richardson, Duck, and Co. 
of the South eggs rg have recently launched a fine v 
called the Sunbeam. is vessel was built to the order of Messrs. 
Cammell, Woolf, and Haigh, of Hull. She is a three-decked 
— built with all the latest improvements. She is sup- 
plied with five steam winches for loading and discharging 

and has Harfield’s patent windlass under forecastle 
deck. Her engines are on the compound erp pe Pat 
ciple, built by Messrs. Charles D, Holmes and Co., of Hull, 
and are of 170-horse power nominal and 600 effective with 
cylinders of 33in. and 62in. diameter, stroke 39in. with a work- 
ing pressure of 751b. On Saturday last Messrs. Pearse and Co. 
launched from their iron shipbuilding yard at North Stockton an 
iron screw steamer, built for Messrs. Pyman, Bell and Co., of 
Newcastle-on-Tyne. She is a vessel having a carrying capacity 
of over 2000 tons dead weight, and her engines were put in by 
Messrs. Blair and Co., Limited, of Stockton. : 

Mr. W. Melianby, of Middlesbrough, has been invited to exhibit 
a model of a tidal indicating lighthouse, constructed by him 
before the Admiralty authorities. The invention is intended 
to show captains at sea the number of feet of water avail- 
able at the mouths of rivers and harbours, and they would 
be able to ascertain this on the darkest night. ‘The plan 
adopted by Mr. Mellanby is to exhibit a number of lights 
at each lighthouse, the lights big laced in a perpendicular 

ition at a dist of 1ft. or 3ft. below each other, as may be 
decided upon. At night these show a red light, and the indication 
commences from the ss 2 of the lighthouse. ‘I'he indicator is con- 
structed so as to be worked by a buoy or a float in the water, 
which works over a pulley, and either raises or lowers a weight at 
the opposite side of the pulley, and this is so constructed that the 
driving weight opens or shuts the lights according to the depth of 
water. A gas-pipe runs up the lighthouse and supplies gas for 
the whole number of lights. If the top light was shown it would 
indicate danger end dead low water. As soon as the tide com- 
mences to flow, the buoy in the water would rise accordingly, and 
when it had risen 3ft.—that is, if the indicator was desired to 
indicate every 3ft.—then another light would be shown, and so 
on, an addittional light being shown for every 3ft. that the tide 
had flowed ; so that should there be three lights visible at mid- 
night the captain wishing to enter the port would immediately 
understand that the tide had flowed 6ft., and would either proceed 
to enter the port, or, if necessary, wait till there was more water 
to enable him to enter in safety. No person would be required to 
attend the indicator after it was lighted. 

The engineering trades are slack at present. Among foundry 
work, pipes are most in demand. e new foundry for light 
—- recently erected by Messrs. R. Crossthwaite and Co., of 
Falkirk, at South Stockton, is now completed and will shortly be 
in operation. 

The coal trade continues somewhat brisker. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) ~ 

THERE is this week really nothing from which the least 
encouragement could possibly be drawn in the state of the pig 
iron trade. ‘The :narket has been excessively dull all the week, 
and the prices of both warrants and makers’ brands are still 
further reduced. The shipments of pigs to foreign countries are 
1502 tons less than they were in the preceding week, and 2722 
below those of the corresponding week of 1877. From the North 
of England the arrivals are likewise decreasing week by week to 
such an extent, indeed, that the increase shown in the imports 
this year to date will robably very soon be turned into a 
decrease. The market appears to have been to some extent 
affected by certain rumours touching the stability of large com- 
mercial concerns, which everybody hopes may not be verified. 
In the course of the week 1499 tons of pigs were added to the 
stock in Messrs. Connal and Co.’s stores, which now amounts to 
195,538 tons. A furnace has been blown out at Shotts, but the 
dispute at the Clyde Ironworks, which led to the damping of the 
four furnaces there, being at an end, the latter have been lit up, 
so that there are now ninety-five furnaces in blast as compared 
with eighty-seven at the same time last year. 

Throughout the week the warrant market has been inactive. 
On Friday morning business was done at 46s. 8d. cash, and 
46s. 9d. one month, and in the afternoon at 46s. 7d. to 46s. 8d. cash. 
The market was very dull on gt ig the transactions in the 
forenoon being at 46s. 74d. to 46s. 6d. cash, and 46s. 8d. one 
month, whilst in the afternoon 48s. 5d. cash, and 48s. 7d. one 
month were accepted. Tuesday’s market was very flat, with 
business from 46s. 3d. cash and 46s. 44d. one month, to 46s. cash 
and 46s, 2d. one month. Owing to the excitement attending the 
failure of the City of Glasgow Bank, there was no market on 

nesday. To-day—Thursday—a large business was done at 
44s. 6d. to 43s. 6d. cash. 

While some irtegularity has been experienced in the prices of 
makers’ iron, for which the demand is limited, the quotations 
now show a reduction almost all over of 6d. per ton, the decline 
being in one case, at least, as much as 1s.; and it is worthy of 
notice that pigs are now selling at a lower figure than for the last 
seventeen years. ‘I'he corrected quotations will be found in 
another page. 

For most kinds of manufactured iron the demand continues 
fair, shipbuilding irons being by exception quieter. Last week’s 
foreign shipments of iron manvfactures from the Clyde, which 
were not so heavy as in the preceding week, embraced £300 worth 
of rails for the Mediterranean ; £1100 machinery ; £7500 castings, 
of which £2503 went to Sydney, £1620 to Adelaide, £1000 to New 
Zealand, and £1400 to Cuba ; £1500 bars, and £3700 miscellaneous 
articles, besides sewing machines to the value of £3000, of which 
£1900 were sent to France, and £900 to the Mediterranean. 
There is at present comparatively little demand for builders’ 
iron on account of the backward state of the building 
trade. It may be interesting to state that whereas for the 
year 1875-76 the value of the property sanctioned for erection in 
Glasgow was £2,125,249, in 1877-78 it has fallen to £755,717. 
his enormous decline in this department of trade has had a 
considerable effect upon a class of manufactured iron, the makers 
of which had at one time something to fear from the Antwerp 
import trade. There is now little demand for this kind of iron, 
but the foreign imports include a considerable quantity of sheets 
and nails, and also some bars. e prices of manufactured iron 
are nominally unchanged, but it is understood that, for orders of 
any consequence, liberal discounts are allowed. In the ship- 
building trade there have been a number of good contracts placed 
lately, which will help mp ayeee and marine engineers, but 
the trade is yet far from being in a satisfactory condition. Manu- 
facturers are doing their best to economise, which they have much 
need to do at the present time. 


There is a fair demand for coals for household consumption, but | C°°°% 


the shipments to other countries are considerably smaller than 
they were in recent weeks. Prices continue very low. The coal 
and ironmasters have at length been obliged to resort to fresh 
reduction of w and notices have now been given of reduced 
pay to the ironworkers and miners at the whole of the principal 
works throughout kshire, and at certain places in p pee 
ere the ironstone miners and colliers will, it is under- 
stood, be reduced by 6d. per day ; but it does not ap what 
will be the amount of the reduction in the case of ‘ics and 
ironworkers. 

During the month of September there were fifteen vessels of 
an aggregate tonnage of 13,400 launched on the Clyde, as com- 





pared with eleven ships of 11,600 tons in the corresponding month 
of last year. 

On Monday last, the foundation stone of the Forth Bridge was 
laid by Mrs. Bouch, wife of the engineer of the undertaking. 
Among the articles placed beneath the stone was a copy of last 
week’s ENGINEER. : 

The Clyde trustees agreed on Tuesday, by a considerable 
majority, to condone the offence of Mr. Deas, their engineer, in 
receiving double commission in the case “ot the Queensland 
dredger Groper, Mr. Deas having returned the money, and also 
paid £500 to the trustees for professional services he had diverted 
to other parties’ affairs. Five of the trustees were in favour of 


The failure of the City of Glasgow Bank, with no hope of 
recovery, has occasioned great excitement: in commercial circles 
here, and it is feared that a number of large firms will find it 
difficult, if not impossible, to keep going. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


No one seems to have noticed, with the exception of those 
specially. interested, the peculiar position of the South Wales 
coalowners. Taking the Rhondda, Aberdare, and Merthyr 
Valleys into consideration, the collieries are placed one after the 
other in regular succession, and when prices were good, and out- 
put not so large, each colliery proprietor was in as good a position 
as the other; but now that the output is necessarily large—so that 
ogee Heap make up for low price—and the competition keen, 

e position of the coalowners gives some a great advantage over 
others. Thus I hear of Cyfarthfa collieries, which are farthest 
from port, being slack, and of collieries near Pontypridd 
being exceptionally busy. In the Aberdare Valley the 
winning of co 


next spring, as expected, coal is struck at Harris’s Naviga- 
tion, that colliery will again have an advantage over 
Merthyr Vale. In all the experience of coalowners there has 
been no time so critical as at the present,.and still there is no 
cessation. At Merthyr Vale arrangements are nearly completed 
for making the upcast available for winding up coal, and very 
shortly an addition of 300 colliers will be made to the workiny 
number. This again will largely increase the quantity of coal for 
the market. The total export of coal last week from all Wales 
was 106,345 tons, a tolerably fair average, though of this Cardiff 
sent upwards of 86,000 tons, leaving but a very moderate quantity 
for the other ports to ship. It may de someslight encouragement for 
coalowners ta know, thatif price doescontinue depressed, that quan- 
tity is on the whole unchanged, and as regards Cardiff much higher. 
The exports from Cardiff show that in January last the total for 
the month amounted to 311,003 tons, while for August the total 
was 367,256 tons. ‘The only higher total for the month was New- 
castle, which shipped 373,713, so that Cardiff has gained the fame 
of being the second largest coal shipping port in the world. ‘he 
Llancaiach and Gellygaer collieries belonging to the Powell Gelly- 
gaer Coal Company are, it isstated, about to change hands. It is 
not well-known that this tirm of Powell is the house which first 
fi in the bituminous trade, both ‘of Monmouthshire and 
Glamorganshire, and that the old members were in ‘relation to 
coal, the same as the Crawshays and Guests in regard to iron. 
This gives the change of the last holding to the hands of others 
somewhat of an historic interest. 


In the matter of iron shipments Rhymney has been shipping 
rails freely, and a tolerable sized cargo of , Siew rails Jeft also 
last week. The only consignment of -bar iron was to Spain. 
There are some Victorian rail orders floating about, but nothing 
can be stated definitely this week, only that they are of good 
amount, and may possibly settle in Wales. 


The success of Landore with their exhibition of steel at the 
Paris Exhibition, has led, it is understood, to some good orders 
being obtained. 

Little alteration can be noted in the character of the iron and 
steel trade, and if there is any change it is slightly in the latter. 
Several works will soon ‘be added to the steel producing 
establishments, and amongst them Blenavon has eady 
begun to take a place. Contrastin,; the iron export of August 
with that of other months, we tind that while the export of iron 
and steel from Cardiff in J anuary was 9187 tons, it amounted to 
10,421 tons in May, to 12,354 tons in July, and to 5129 tons early 
in August. A review of the iron trade during the past six 
months of the year is not altogether satisfactory, as not a tithe of 
either iron or steel, rail, bar, or sheet, is produced, which is in 
the capacity of the several large works to turn out. Then again, 
with reg: to tin-plate, the majority of the makers have again 
decided upon a limitation of make. If this can be success- 
fully carried out, some slight improvement in price may be 
looked forward to, and that it is so regarded I am 
strongly assured. Thenext month will be a critical one to many, 
for unless a turn in the tide can be brought about, we shall hear 
of disasters. The change in make will begin from November Ist. 
Imports of iron ore have fallen off, and exports of patent fuel do 
not show so well as they did. 


An able correspondent calling attention to my note lately, on 
the first tramway, for which an Act of Parliament was granted 
in the parish of Merthyr, states that this tramway, which is the 
one upon which Trevethick ran the first locomotive, never had 
an Act of Parliament; and that the making of the line was 
mens but afterwards settled a. mutual arrangement. As in 
mF magne this tramway will figure in the Newport, Caer- 
philly, and Rhondda scheme, this is a matter to be carefully 
inquired into. 

The colliers at Merthyr Vale are going to discuss the ways and 
means of forming a National Fund. At a meeting presided over 
by Mr. Walter Bell, a grant was made from the fund to meet 
the disaster at Abercarne, but the great question was adjourned 
until next week. 

There is no change either in coal or iron prices. Quotations 


remain, but are slightly variable when large quantities are under 
discussion. 








Epps’s Cocoa.—All the Year Round says :—‘‘ Let us stroll 
the Euston-road, hard by the Regent’s Park, to Epp’s «whe 
= tn a Delmas heady ange! bo making of cocoa on a 
stupendous scale, ng.a just idea o: al f th i 
nena luxuries, Ben Seeual food.” Sil tere 

Epps’s Cocoa.—John Bull says:—“ An idea of th t 
the oe may be gained ya the fact that yp or 
that of Messrs. Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Epps’s ot res ian World says:—“If I am to take 

” gai must see and ju for lf 

the ingredients of which -S componed; with this view Tat 
my way cocoa man 
pnp At v0 actory of James Epps and Co., in 
atm psa owe Household Guide” 

now give an account o: process adopted essrs. 
James Epps and Co., homeopathic chemists and pth Bene 
of dietetic articles, at their works in the Euston-road, London.” 
Erps's Cocoa.—Morning Advertiser says :—‘* Nearly two cen- 
turies after, in 1832, the duties which had hitherto almost 
prohibitive, were greatly reduced, and one of the first to take 
advantage of re-establishing the popularity of cocoa was Messrs. 


Epps and Co., the Homeopathic Chemists.”—A pvr, 


at Penrhiwcerber will give the owners .. 
an advantage over the Navigation Colliery, and when 
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“MILLING MACHINERY AT THE PARIS | ick 


near 

ie th three rollers, one above 
tthe othen, with. didieeeatial sapeed, eh «-cliteokeur: bebowr! 
for the reduction of fine into flour ; another 


with tiers of rolle i 
roximity to one another for ing coarse 

a which Spe pevounre of the iden is 

levers; a third machine, similar to the 

construction, but with an improvement in the adjustment 

of the pressure to both bearings simultaneously ; and a 

fourth, constructed on the same principles as the first, 

with cylinders, and fitted with excentrics for regu- 

at one action. 


reputation they enjoy. The display is completed by a 
mid purifier with a respirator, 

Two machines, which cannot fail to attract attention, 
as bearing on the success of high grinding with soft 
grains, are oo for ontting. the same before it is 
subjected to the treatment of m The great objection 
hitherto to the introduction of the above system in 
countries less favoured than ing ocd in the nature 
and quality of their in has mn the unavoid- 
able yield of flour during the earlier operations 
of cracking, to the detriment of the quality of the 
intermediary and ultimate products, This result is per- 
fectly natural when the soft nature of the grain is taken 
into consideration, as at the very first operation the 
kernel is more or less crushed, and its particles disin- 
tegrated and to a certain extent lost among the inferior 
parts nearer the husks, as they can never again be sepa- 
rated. As this is not the case with hard numerous 
efforts have been made to construct mechanical appliances 
by which soft grain can be prepared for conversion intu 
coarse middlings without loss of flour, because the whole 
success of high grinding, whatever the quality of the 
grain may be, depends solely on the perfection with 





MILLOTS DIAMOND £TONE-DRESSER. 


which this operation is carried out, but as only two are 
shown at the Exhibition, we will confine our remarks to 
these alone. The first, which differs entirely from any 
previous method, is a machine, Wilhelm’s patent, con- 
structed and exhibited by Herr Louis Bollman, of Vienna. 
It consists of a Pm with adjustable feed, and a hori- 
zontal gridiron table, between the interstices of which 
ten circular perforated discs revolve at a high speed. 
The bars, between which the discs revolve, are carri 
up with a diminished thickness a little beyond the 
diameter of the discs, and have a rim semicircular 
in section, the discs have a diameter of about 18in., 
and are one-thirty second thick and_ lfin. apart. 
The perforations are about gin. in diameter and 
ldin. apart, and ave bored in t lines, and not 
radially to the spindle. Unfortunately, the machine has 
neither attendant, drawing, circular, nor prospectus from 
which any information can be obtained, and the members 
of the Austrian Commission, to whose care it has been 
committed, are not sufficiently conversant with the 
mechanical structure and capacity of their ward to be 
able to give any explanation or information. The same 
remark applies also to the cutting machine, exhibited by 
the patentee, Signor Santo Pini, of Vienna, who appears to 
consider that the fa: « of the machine occupying a s on 
the Champs de Mars is quite sufficient to obtain for it 
the popularity and recognition which it has taken some 
months to achieve in Austria. The design is quite new, 
and consists of a hopper with adjustable feed, below 
which is placed a wire sieve, with the meshes arranged 
horizontally, and sufficiently close together to cause the 
grain always to fall on the cylinders with its length in 
the same direction as the cylinders themselves. The 
latter consist of two deeply screw-cut rollers, with 
differential pitch, working in opposite directions. The 
grain is by this means divided into two ormore parts trans- 
versely toits length, and this preliminary operation will, no 
doubt,remove the one obstacle to thesuccessful introduction 
of high grinding in countries where the soft quality of the 
grain has hitherto been one of its greatest drawbacks. As 
we intend to publish drawings of these two ‘ines in 
a short time, we will leave further description until then. 
Signor Pini exhibits also one of his well-known disc roller 
which has been already described in Taz Enat- 
with several improvements in detail. The disc 


| 








has been constructed of much stronger plate, well 


255 
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froth. with the‘same oil, 


alteration. 

Turning to the Swiss depart we find the firm 
of Escher, We and Co, exhibit a machine with porce- 
lain rollers . F. Wegman, the well-known originator 


of the roller mill system, with considerable improve- 
ment of detail ; it is a so-called middlings porcelain roller 








MILLOT'S DIAMOND DRESSER. 
mill, of the t; introduced into England in 1876. 
The other machine exhibited by this firm is a new form 
of roller mill patented by M. Gustave Daverio, of Ober- 
strap, near Zurich. The engraving, page 258, illustrate 
the mode of construction, and although the - position of 
the cylinder is somewhat analogous to that adopted in 
the new machines by Messrs. Ganz and Co., excepting 
that in the latter the middle roller is excentric to the 
other two, and the reason for adopting this form—to get 
rid of one roller—the pores: it will be seen that the 
detailed construction is totally different, and that there 
are many interesting innovations worthy of note in 
M. Devario’s mill. Fig, 1 is a sectional elevation of the 
machine, in which A is the hopper, with two independent 
feed rollers B and C, which respectively allow the grain 
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or middlings to pass between the cylinders D and E and 
E and F simultaneously, whereby the same effect is pro- 
duced as in mills of the ordinary type with four cylinders. 
The feed is regulated by the arrangement at B and C' ; 
the feed rollers B and C are driven by a small horizonta 
spindle with bevel pinion gear from the spindle of the 
top cylinder. A cast piece—Figs. 1 and 4—traversed by 
two systems of ae a a, BB, crossing each other, 
allow the grain itted by the feed roller C to pass 
ptr the passages B B between the cylinders E and 
F without coming in contact with that which, havin 
been previously crushed between the cylinders D and 


esca rough the openings a a. e steel scrapers 
G ented on by weak springs, prevent any particles of 
flour adhering to the cylinders. The tions 


of the bearings and mechanism for ting and 
Per ae ar 


are shown in Figs. 2 and 


3. The centre spindle not being subjected to 





any” excess of pressure in either direction, is not fitted 
| with variable friction bearings, like those of the top and 


bottom ones. advantages of this construction ate 
that’ the pressure regulates itself according to cireum- 
and that bg) goed gk lubricated continuously 
e bearings A and B, Fig. 2, have 
ng, and the stuffing box is prolonged in the 
form ofa bent lever articulating on a st: steel pin. 
The screw D, actuated by a spi murine, oe es one to 
obtain an exactly eg pressure of the cylinders one 
the other. The lever F, fixed on a spindle which 
ies at its gat Angsana oy nie E, in oe turn 
pressing and acting on.the regulator screws /, governs 
the poston of the cylinders according to the class of 
work to be performed, by being simply raised or lowered, 
and when once in the right position, clamped by a screw 
in the slot G. Onthe bearing cases is fixed a box jointed 
on a hinge containing bronze pulleyr on a steel axis, 
whose spokes are so a ed as to continually renew 
during rotation the oil on the axis; the periphery serves 
to carry the oil to the spindle, which it supports, and 
thus provides continuous lubrication. The pressure of 
the pulleys, which take the place of sliding bearings 
qpeinst the cylinder i paar is regulated by means of 
the set-screw f, whic hoe against a steel spring’ 
intended to relieve accidental shocks. In the upper 
ing, as the relief or variable pulley has to be fixed 
above the cylinder spindle, a small wooden roller 
has been placed in the oil reservoir at the base of 
the box, and conveys the oil continuously to the 
spins The pin of the pulley receives oil directly from 
the upper lubricator by means of two lateral channels, 
The bearings of the centre cylinder are greased in an 
analogous manner. ‘The disposition is very economi 
as the oil cannot escape, and the machine keeps itsel 
clean. The dimensions of the spindles, pulleys, and steel 
pins have been so chosen that the peripheral speed of the 
two latter is six times less than that of the spindles, and 
as there are only four bearings subjected to pressure, the 
loss of power by friction is reduced to one-tenth of that 
lost in a mill of four cylinders not fitted with the pres- 
sure relief arrangement, or at least, so says the inventor. 
An equal and parallel distance between the cylinders is 
obtained by the set screws goh, and in the case of an 
accidental difference in diameter the middle cylinder 





TOOL FOR MOUNTING DIAMONDS. 


can be centred by the set screws 77 fixed in two eyes cast 
on the frame of the machine. The driving pulley is fixed 
on the spindle of the middle cylinder. mk accontling to 
the work required the two other cylinders are either 
revolved simply by the friction of the grain when 
middlings are being ground, or in decorticating, when 
the distance apart would be too great their movement 
is caused by friction gear, which consists, as will be 
seen from Fig. 2, of two discs on the centre spindle 
behind the driving pulley, fitted with leather, and boited 
together with screws resting on springs, and of two 
exterior cast iton friction wheels, with slightly conical 
bases, fitted to the spindles of the upper and lower 
cylinders. The main object of this radical alteration of 
construction has been to reduce the friction unavoidable 
with sliding bearings running at a high speed, as 
well as that from the extra bearings required for four 
cylinders, and to effect a saving in size, weight, and prime 
cost, without influencing the ig, a of the machine. So 
many so-called improvements have of Jate years been 
introduced in roller mills, and so few have stood the test 
of time, that we can hardly express a decided opinion on 
the merits of the one under discussion until it has 
passed the ordeal of practical trial. There are too many 
adjustable parts to entitle it to be called simple, and 
even if these do not require more than ordinary skill, 
or demand more attention than many existin 
mills which have a long career of success to recommen 
them. The introduction of the détacheur or scourer 
helps only to complicate the mill, in a certain sense ; 
nevertheless as a somewhat similar arrangement has been 
added by other constructors, the innovation is not without 
precedent, and must therefore be considered in the light 
of an improvement amongst millers who favour the use 
of combined machines. 

Mr. A. Millot, of Zurich, has a stand nearly opposite 
to the engine of the Société Suisse, and exhibits, amongst 
numerous articles employed in mills, a universal 
middlings purifier, as shown on 258, for which he 
claims special advantage above others of the same 
character. It consists of a hopper into which the coarse 
middlings are carried, and from which they are distributed 
by a feed roller on to the sifter composed of two 
sieves, which can be replaced by others acco: to the 
nature of the middlings to be cleaned. The y of the 
machine consists of two identical parts separated by a 
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wi regulating 

and force e blast. The prcuss 2 of the 

middlings into its several grades is very complete, and 
the heavier kinds cannot escape until they have e 

the lowest oblique sieve, nor is any mixture of dif- 
ferent weights possible. ; A 

ing machine or aspirator is remarkable for its 


we oe wdreign By. Pe in which it is held 
low price and for the opinion in which it is held | mine, 


by its constructor, who claims to be able with }-horse 
sinner grag ulate from 800 to 1000 kilogrammes per 

our, and to do the work better than with any other 
machine of its kind. 

A machine for. getting rid of garlic presents several 
novel features of construction. It consists of a cast iron 
cylinder covered with india-rubber, and two porcelain 
cylinders with adjustable pressure bars and an aspirator. 

e@ grain, passing between the porcelain and india- 
rubber surfaces, is said on account of its hardness to be 
pressed into the rubber and to fall down unhurt, while 
the } rape being soft, is squeezed flat and carried away 
by the aspirator. We have no opportunity of judging of 
the actual working effect of the machine, therefore 
cannot pretend to be in a position to pass a verdict 
on_its action ; nevertheless there appears to be a nicety of 
calculation as to the respective quality of the different 
surfaces, be they grain, garlic, or india-rubber, which we 
fancy will be very apt to fail in actual practice under the 
varying influences of temperature, age, and other causes, 
affecting the ductility and durability of india-rubber. 
M. Millot also exhibits one of his well-known self-acting 
rotary diamond stone-dressing machines, which we believe 
has been successfully introduced into several mills in 
England ; it is shown in operation in the building, and 
appears to be a very practical and ingenious arrangement. 

e nature of the machine will be readily understood 

from the engraving on the preceding page. e exhibition 
of mill furnisher’s articles, with which the above stand is 
re a gta is very extensive, and shows great artistic 
talent in its mode of arrangement. 
The exhibition of this class of machinery in the Swiss 
department is completed by one of Herren Buehlmann 
and Kunz’s helvetic patent and improved middlings and 
semolina purifiers, which is actuated by a double centri- 
fugal and aspirating motion, and too well known in this 
country to require further description. 








MINERAL STATISTICS, 1877. 


No. L 


As far back as the year 1838, the Council of the British 
Association passed a resolution declaring it to be a matter 
of national importance that a depository should be esta- 
blished, in which should be recorded the progress of 
mining operations in our coal and metal mines. The 
result of this recommendation to the Treasury was that 
the Mining Record Office was established in the autumn 
of the year 1840, The early operations of the Mining 
Record Office were directed to the collection and pre- 
servation of plans of subterranean abandoned workings, 
and the collection of the returns of production of our tin, 
copper, and lead mines. Later, in the year 1853, the 
Treasury appointed a committee of inquiry into the 
working of the several departments connected with the 
Museum of Practical Geology, of which the above-named 
office is one, and the result of the labours of the com- 
mittee was so far favourable, that a recommendation was 
made that it should be placed on a more efficient footing 
than hitherto. This recommendation was acted upon, 
and since the year 1853 the mineral statistics of the 
United Kingdom have been regularly published each year 
unto the present time. 

It should also be remembered that the information 
contained in these annual Reports is entirely voluntary. 
individual application being made to the proprietors of 
our mining and metallurgical industries throughout the 
country, and responded to in the most ample manner. 

The volume for the year 1877, recently issued, bears 
the names of Mr. Robert Hunt, Keeper of Mining 
Records, and Messrs. Richard Meade and J. B. Jordan, 
Assistant Keepers, and details in a very complete manner 
the nature and extent of operations in our metalliferous 
and coal mines, recording the value of each variety of 
mineral, the production of the several metals obtained 
from such minerals, and their value at the place of pro- 
duction, as well as the average market prices and the 
imports and exports. Following the text of the introduc- 
tion to the volume for 1877, the following total is pre- 
sented of the value of minerals and metals obtained from 
the mines of the United Kingdom. For comparison, 
- official returns for the year 1876 are given side by 
side :— 





1877. 1876. 
£ £ 
Metals ... . 18,742,960 ... 18,668,818 
a, 2 et; Ab 47,113,767... 46,670,668 
inerals, earthy, not re- - 
duced, salt, clays, ee 2,424,679 2,887,367 
Total value... 68,281,406 . 68,226,853 


Taking the metals and their ores in the order in which 
a are presented in the volume before us, we have 

rst :-— 

Tin, Ore and Metallic—White Tin.—This industry is 
one of the oldest in the kingdom, and is confined exclu- 
sively to the counties of Cornwall and Devon, where the 
tin ore is invariably found in the crystalline and meta- 
morphic rocks, in several forms of deposit, the most 
important of which is in fissures, or veins, or lodes, and 
from such *he great bulk of tin obtained in these coun- 
ties is derived. It also occurs in the form of stream 
tin, z.¢., in small grains and nodules, deposits in alluvial 
sands and gravels, the result of the disintegration of the 
primary rocks of the neighbouring hills. Many of the 
mines of these western counties have been in operation, 
with occasional interruption, for nearly a century. 

In the year 1877, the ninety-eight mines ing ore 





rapectively £40 10. and £73 3s. 6d. per tn, whl in 


pest: The depth of some of the Cornish mines is | from 
considera 


ble, that of Botallack, now worked as a tin 
ine, having excavations under the sea to a distance of 
816 yards, ese, however, were abandoned towards the 
end of the year 1875. The imports of tin in 1877 were 
275,236 cwt., valued at £961,330, compared with 
304,448 cwt., valued at £1,148,164 in the previous year. 
The exports of British tin being respectively in 1877 and 
1876, 122,202 cwt. and 99,217 cwt., valued at £449,655 
and £392,700. From Sydney, Melbourne, and other 
Australian ports, the imports amounted to 181,860 cwt. 
corr Ore and Metallic pi goal pdm production 
of the 102 mines raising and selling ore amounted in 
1877 to 73,141 tons, valued at £262,270 ; this ore yielded 
4486 tons of metallic copper, valued at £340,067. In 
the previous year the production was slightly in excess, 
the ore amounting to 79,252 tons, and yielding 4694 tons 
of fine copper. Cornwall alone produces nearly fif 
per cent. of the ore raised in the United Kingdom, this 
ore varying in produce from 5 to 13 per cent. Copper 
ore was wrought at an early period by the Romans, in 
Anglesea, also in Cumberland ; and in Staffordshire, at 
the Ecton Mines in 1670 ; and itis curiously recorded b: 
Borlase, that towards the end of the seventeent 
century very little was known of the value of the ores of 
copper, so much so, that some Bristol merchants made it 
their business to examine the Cornish mines, and bought 
the ore at £2 10s. per ton. Returning to the copper 
statistics for 1877, the average price of the ore was 
£4 4s. 6d., compared with £4 17s. the previous year ; 
while the best selected metallic copper, which in January 
stood at £83 per ton, fell gradually during the year till 
December, when the quotations did not exceed £70 per 
ton, giving an average price for the year of £75 16s., 
compared with £83 6s. 2d. in the previous year for the 
same variety of copper. Including the foregoing copper 
ore and metallic copper obtained exclusively from British 
min ere was impo and smelted in this country, 
of British, foreign, and colonial ores, 657,308 tons, giving 
of metallic copper 58,068 tons. The exports of ge 
the produce of the United Kingdom amounted to 
798,615 cwt., valued at £3,059,909, compared with 
709,889 cwt., valued at £2,934,191 in the previous year. 

Lead Ore and Metallic Lead.—The districts producing 
this important mineral are scattered over the kingdom, 
but that of the North of England is by far the most 

roductive. The area referred to lies in the counties of 

urham, Northumberland, and Cumberland, at Alston 
Moor, where the above-named counties connect. The ore 
occurs in the strata known as the mountain, or carbon- 
iferous limestone, and is enclosed in veins lying nearly 
horizontally in the limestone in an irregular manner. In 
Derbyshire lead ore is worked, and as above described, 
occurs in lateral veins and pipe veins, but these deposits 
aremuch disturbed by faults. In Wales the ore is obtained 
in veins enclosed in rocks of lower silurian age. The 
ores obtained in some of these districts contain a notable 
amount of silver, the ores obtained in the Isle of Man 
being especially rich. The production of lead ore in the 
past year from 347 mines, raising and selling ore, 
amounted to 80,850 tons of the value of £1,123,952. The 
ore thus obtained when reduced to the metallic state 
yielded 61,403 tons, of the value of £1,262,600, while the 
silver obtained from the lead amounted to 497,375 oz., 
valued at £183,950. It is worthy of note, in examining 
the detailed production of the mines, to observe that 
those of the [isle of Man are extremely rich in silver, 
the Foxdale lead giving 70 oz. of silver to the ton, and 
the Great Laxey mine 57 oz. Comparing these returns 
with the previous year, an increase of production is 
apparent, but on the other hand the prices of metallic 
lead have fallen from £21 13s. 10d. in 1876, to £20 11s. 3d. 
in the past year, Other varieties of lead, sheet, bar, and 

atent shot having receded in value in a like proportion. 
~~ imports and exports :—In 1877 the imports exceeded 
1876, the total imports being 94,412 tons, against 80,713 
tons, the respective values being £2,015,438 and £1,751,336. 
The exports included under the heads of pig, rolled, 
sheet, piping, and tubing, increased from 35,921 tons in 
1876, to 42,411 tons in 1877, and the value from £809,995 
to £913,218. 

Zire Ores and Metallie Zinc.—The ores obtained in 
the United Kingdom occur in the form of sulphide of 
zinc, or “Black Jack,” and calamine, and are derived 
from veins traversing the older rocks or in the floors or 
branches of more recent formations. In 1877 the mines 
selling ore were 57, yielding 24,405 tons, valued at 
£86,151. The ore produced 6833 tons of metal, valued 
at £136,670. The prices of ore varied from £3 10s, to 
£4 13s. per ton, £3 17s. 4d., being the mean price de- 
duced from all the sales. In the several varieties of zinc, 
as in the case of other metals, a falling off in value is 
observed. Thus, English spelter in 1876 stood at 
£23 7s. 11d. per ton, and fell to £20 per ton in 1877 ; sheet 
zinc in the same way receding from £28 2s. 3d. to £24 4s. 
per ton in 1877. e more extensive mining districts 

roducing the ores of zinc are situated in the Isle of 
Man, Cornwall, Montgomeryshire, Flintshire, and Cum- 
berland. The imports of crude zinc in 1877 give 35,094 
tons, against 29,466 tons in the previous year, while zinc 
manufactures imported increased from 14,719 tons to 
16,102. Of the exports of British zinc an increase also 
appears from 5673 tons in 1876, to 5881 tons in 1877, the 
values being respectively £130,545 and £123,321. 

Tron Pyrites, Sulphur, and Arsenical Ores, produced 
in 1877 43,948 tons, of the value of £28,225, Here 
appears a falling off in quantity and value compared with 

e previous year, when the produce was 48,809 tons, 





valued at £43,870. The pas a of iron and copper 
pyrites, on the other hand, bit a large increase, from 
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double aspirator. Each part is composed of a series of fixed | produced 14,142 tons of the value of £572,763; and | 504,752 tons in 1876, valued at £1,206,799, to 679,312 
obliqn seves and conduits for aspirating and discharg- Vislded of metallic tin 9500 tons of the Value of £685,163, agp re £1,643,614 in the mer _ The value 
ing somagers ith pie valves for i and metallic tin 
ce 0! 


of these imports a from the fact that in 1876 the 
fine copper obtained therefrom was 15,000 tons, compared 
with 17,000 tons in 1877. Of the miscellaneous 

there was obtained of gold in Merionethshire and from 


Cornish mines, 142 tons, yielding silver of the value 
of £927. The ores of nickel and aa appear in 1876-77 
to have produced 27 tons, value £241 16s. 11d. The 
mine from which this mineral been obtained is situ- 
alte Eh arene a in hen ——, at Voel 
irradig, appears to have been wor In varying 
uantities since 1869. Other minerals :—Wolfram pro- 
uced 15 tons, value £150; uranium, 2cwt., £11 15s. 3d.; 
fluor spar, 220 tons, value £36 12s.; ochre and umber, 
5074 tons, value £4488; manganese, 3088 tons, - 
value £7958 ; and arsenic, 4809 tons, value £30,420. 
The mineral resources of our mines have been greatly 
augmented in the year 1877 by an increased importa- 
tion of foreign ores; many of them are of consider- 
able quantity and value, and in most cases Fog! in 
excess of the imports of the previous year. e details 
appear as follows for 1877 :— 
Minerals. 


Quantities, Value. 
Tons. £ 
Copper ore... 115,632 ... ... 1,168,320 
we 33,694 ... ... 1,201,664 
Gold ore... ath pagal, 280 
Iron ore .. 1,142,308... x 
- ore j ae iG “oaks 
anganese wetttbs Te 4. eas A 
rites in YeMaeD a8 Phone 679,312 ... ... 1,643,614 
Pen eee = 662,537 
I eset ten. airy eng 328... 11,452 
eres ie 19,471... 89,811 
Ores unenumerated ...  ... 6,723... ... 161,224 


The other minerals, except those of iron and’ coal, 
which will form the subject of another notice of the 
Mineral Statistics, 1877, may be thus briefly referred to. 
Clays, porcelain, and potters’ and fire-clays show a con- 
siderable falling off from 3,971,123 tons, valued at 
£744,224 in 1876, to 2,961,155 tons, valued at £592,231. 
There was a decrease in Cornwall of the fire-clay pro- 
duced, and a large increase in the fire-clays obtained: Tom 
the coal measures from 2,140,013 tons in 1876 to 2,568,357 
tons. The fire-clays are largely exported to foreign 
countries for the manufacture of porcelain and pottery, 
more especially to France, Holland, Belgium, Spain, 
Norway, and Italy. Of potters’ clays, extensively 
wrought near Poole, in Dorsetshire, the quantity shipped 
from the port of Poole in 1877 to British and fore 
ports amounted to 56,241 tons, that used at works within 
the district amounting to 16,570 tons. The total produc- 
tion of salt was 2,735,001 tons, of which 178,525 tons were 
rock salt and 2,556,476 white salt. The produce the pre- 
vious year was but 2,273,256 tons, so that in this im- 

rtant manufacture we have an increase of 461,745 tons. 
The value of the salt produced in 1877 amounted to 
£1,504,250, compared with £1,136,628 in the previous 
year. The salt exports in 1877 amounted to 833,862 tons, 
valued at £463,413 ; while in 1876 the respective 
were 865,804 tons, of the value of £534,753. It may be 
interesting to many to know that, of the salt exported in 
1877, the United States received 233,200 tons, British 
India 227,448 tons, British North America 67,683 
tons, and Russia 65,281 tons, the remainder being 
sent to other countries. The other minerals raised in 
1877 may be ‘briefly enumerated. Barytes produced 
21,056 tons, valued at £28,948 :—Phosphate of lime pro- 
duced 6 tons, valued at £7 10s., while of coprolites and 
phosphatic nodules, 69,000 tons were produced from the 
crag of Suffolk, the lower greensand of Bedfordshire 
and the upper green sand of Cambridgeshire, and valued 
at £200,000. In a note appended to these returns it is 
stated that the manure manufacturers now depend on 
foreign supplies. The port of Charlestown, America, is 
estimated to supply annually 170,000 tons, of the value 
of £500,000, other places supplying quantities of the 
value of nearly £200,000, Oi les give 123,558 tons ; 
gypsum, 73,908 tons, worth £22,178; while cale spar 

ve 2353 tons, the produce of 10 mines, worth £625. 
‘he general summary of production of minerals obtained 
from the mines of the United Kingdom for 1877, as 
already stated amounted to £58,398,071, that of metals 
obtained from the ores being valued at £18,742,960, 
while the value of coal alone at the pit mouth is set down 
at £47,113,767 ; the total of the earthy minerals not 
reduced, salt, clay, &c., amounting to £2,424,079 sterling. 








THe NorrHern RaAILway OF QUEENSLAND.—We take the 
following from the Rockham Morning Bulletin for July 11th : 
“The greater number of the machines for the railway works 
lately imported by the ‘Scottish Knight’ have now been put 
together under the superintendence of Mr. Linthwaite. e 
shafting has been fixed to pillars sunk in concrete to a depth of 
nearly 3ft., thus securing perfect stability. The first machine 
noticeable from the entrance is for drilling holes in iron work, 
which it can do from a diameter of gin. to one of Sin. Then 
come a 10in. screw-cutting gap lathe and a 10in. self-acti 
shaping machine which planes iron work 20in. in a 3 
circie-mates any joints in true circles up to 12in. in eter. 
The former machine takes in at the gap 10in. iron up to 3ft. in 
diameter. Next to this is a small bench shaping machine, which 
fae smaller articles and goes at much ter speed than the 
arger machine previously mentioned. Then comes an 8ft. lo 
plate wane. machine, which also bends angle irons to any circle 
required. is is a very powerful machine, and reminds one of a 
huge mangle or cane-crusher. Opposite this is fixed a 
punching, shearing and angle iron cutting machine which 
plane holes through iron lin. thick and 20in. from the edge. So 
‘ar as these have been tested, Mr. Linthwaite speaks in the 
highest terms of the machinery, which has been manufactured by 
Messrs. Hind and Sons, Nottingham. So superior was the work- 
manship, that he had much less trouble than he anticipated in 
fitting the pieces together, the nate | parts run exceed- 
ingly ‘ poe! or, in other words, all of the circumference 
run as nearly as possible the same distance from a stationary 

int of the machinery at right les with the circumference. 

n another division of the shops the construction of the new 
Baldwin locomotive is being proceeded with; this will most 
probably be completed in a week or ten days. it is satisfactory 
to know that the capabilities of the shops are now equal, it not 
beyond, the requirements of the present rate of extension,” 
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RAILWAY MATTERS. 


Tv is stated by the proprietors of the Baldwin Locomotive 
Works that they will build, during the present oe no less than 
300 locomotives, against 185 in the year 1877. e firm now em- 
ploys 1250 men. 

Tue financial difficulties in which almost every railway company 
in America has found itself, have made decreased percentage of 
operating the rule for the few years, but few, if 
any, com — show a better oe i Chicago and North 

estern, whose percentage of expenses <a ex 
taxes, for the Sts pein were as follows : 1874, 62°05 ; 1875, 
59°47 ; 1876, 55°38 ; 1877, 52°90 ; 1878, 47°34. 

‘Tue owners of the noisy elevated road in New York, which has 
been the cause of unlimited obj ion on the part of citizens 
who live or do business in its neigbourhood, are making an effort 
to abate the nuisance. A new line is being laid for a ce of 
two blocks as an experiment. It is composed of various substances 
supposed to deaden sound. Longitudinal blocks are — 
between the sleepers under the . Upon this are laid four 
layers; one, oak, two, leather, three, lead, and four, rubber, 

pon the rubber is laid a strap rail of iron about 6in. wide. Bolts 
—_ through oe er a them oat — If ™ 
sound does not get thoroughly discouraged before it gets down 
the oak the inventor thinks the case is hopeless. : 

THE employment of wheels larger than those commonly used 
on American stock has lately occupied much attention. trial 
having been made of the value of 33in. and 42in. car wheels upon 
long distance express trains, the Boston and Albany Railway is 
preparing to place the larger size under all its New York through 
passenger cars. The life of the usual cast iron 33in. wheel on 
these oe trains is about four years, but of late the 
steel-tired wheel has been run a very much longer time. The new 
wheels will be of the steel-tire pattern, and made by a Hartford, 
Conn., company, and the change in all its incidentals will involve 
an outlay of over £5000. The superintendent expects to secure 
not only a stronger wheel but one less liable to catch at the joints 
and pound the rail ends, much less friction in the journals, and 
less Ce from hot boxes, 

‘To whom are we Indebted for the Railway Ticket System,” 
is the title of a small pamphlet, in which Mr, J. B, Edmonson 
gives an account of the origin, invention, and rise of the railway 
ticket system, as now adopted by almost every railway company 
throughout the world. The invention and system are due to the 
labours of one Thomas Edmonson, who, born in 1792, became 
connected with railways in 1844, and seeing the disadvantage 
connected with the paper voucher written and supplied to pas- 
sengers, contrived a rude method of printing cards, arrangements 
for numbering them, and cases in which the tickets thus made 
could be arranged and kept for issue. The printing apparatus 
was at first very crude, but the arrangement of the ticket cases 
and tubes are now very much thesame as when Edmonson contrived 
them. He subsequently designed very complete machinery for 
printing, numbering, and checking the numbers of the tickets, 
and designed arrangements of colour and number for purposes of 


checking the receipts. The pamphlet is published by H. Black- | U: 


lock and Co., Manchester. 


THE new Farringdon-street goods dept of the Great Northern 
Railway is now fully in working order. his immense block of 
warehouses, which is one of the largest of its kind in the metro- 

lis, possesses several features of interest in point of construction. 
Te occupies an area parallel with Fortiagbohahvesh, of no less 
than 28,000ft., there being two lofty storeys above the ground 
floor. The internal arrangements of the warehouses form one 
of the most interesting features in the structure. Iron lomi- 
nates, upwards of tons of wrought and cast iron having been 
used. ‘The machinery, by which the goods are and 
lowered consists of thirteen hydraulic cranes in the basement, 
alone capable of lifting a weight ranging from 14 tons to 3 tons 
each. ‘There are also four capstans of 15-horse power each, 
together with wagon hoists for lifting wagons from the basement 
to the ground floor. These hoists will lift a wagon of 25 tons 
weight. The works, which were designed under Mr. R. Johnson, 
the company’s chief engineer, have cost £150,000, of which about 
— was paid to the Metropolitan Railway Company for the 

and. 


Somz interesting information is conveyed by the recent report 
of the Board of le on the railways of the United Taehen 
during 1877. These reports are not usually very attractive 
reading, but having overcome one’s mental inertia, we are enabled 
to learn from them something that is not the less useful because 
it is somewhat discomforting. With all our railway improve- 
ments, our working expenses grow rather than decrease, though a 
few lines must be excepted. Thus in 1870 the maintenance of 
way cost 5°89d. per train mile, in 1877 this was increased by 
1°63d., locomotive power cost 1°07d. more, traffic expenses 2°24d., 
and other items 0°86d. more. The ratio of expenditure to traffic 
receipts, though rather less than in 1876, was 541 per cent. For 
the last five years the proportions have been : 1873, 54 per cent.; 
1874, 55°6 per cent.; 1875, 54°6 per cent.; 1876, 54°2 per cent.; 
and 1877, 54*1per cent. In 1870 it was but 48°8 percent. Now 
as the difference of a penny per train mile amounts to about a 
million sterling, and of 1 per cent. in the proportion of expen- 
diture to receipts, to about £600,000, there would be an enormous 
addition to the net earnings of the companies if they could get 
back to anything like the working expenses of 1870. 


THE wor Ba ete of project of a railway across the island of 
Newfoundland has been revived by an Act of the Legislative 
Assembly proposing to grant an annual subsidy of £24,000: to any 
company which shall construct and maintain a railway across the 
island, in addition to granting liberal concessions of Crown lands. 
The argument is that such a road would not only open up immense 
deposits of copper, iron, coal, nickel, lead, and other minerals, 
great pine and spruce forests, and vast tracts of rich land, capable 
of producing in abundance the finest quality of wheat, but would 
virtuall America almost a thousand miles nearer Europe 
by m: racticable the establishment of a line of steamers 
from St. John’s, a point nearer to Great Britain than New York 
by almost that distance, while also avoiding the dangerous part 
of the voyage between New York and Cape Race. That a 
railway across Newfoundland would develope a traffic is, 
says the Railway Age, unquestionable ; that it would result in a 
considerable diversion of ocean travel from New York to St. 
John’s is somewhat doubtful. 


RalLways are in course of construction in Russia in Asia. 
Contractors’ trains are now, it is said, running over the Ural 
Mountains to the city of Ekaterinereburg, just on the Asiatic 
side, This place is in about latitude 57 and _ in longitude 60 deg. 
east of Greenwich, that is, about a hundred miles further n 
and 800 miles further east than Moscow—as far north as Aber- 
deea and as far east as the head of the Indian Ocean. There is 
now on the Eastern Continent a continuous line of railroad from 
longitude 10 west to 60 deg. east of Greenwi 
i tude 40, 


terminus south of 

latitude 57. exceeds the extent of th 
"Van Franelecn Tho Bescpl aPUUEL Severe TO, UE Hence 

Trancisco, uro} covers orti 
American 59 deg. of longitude. The railroad enters Ekaterinere- 
burg from Perm, which is about 190 miles pee 2 Sa a high 
lev pee i 2 that inland and elevated district must have a very 
severe winter. bring ot far north as St. Petersburg and 
. the Finland railroads, but the latter have the winters somewhat 
modified by the nearness of the Baltic ; 


e Perm has no 
sea nearer than 


800 miles, and that is the Arctic, and the Ural 
to Ekaterin 


a is - by. —. = og $i = —_ , 310 
miles, was “o e public tem a good 
oo of work has Beth done a an ecchoeton A by road into 


western | gauge called the “ 


NOTES AND MEMORANDA. 

Ir has been proved by recent made in different parts of 
seeens of on kecemee dopeaiiel waapomebeiig trem Lanstars 
existence of an i rom Liineburg 
ecdinret Wie decais bedlaaaeas Ubealene organ enter te 

ions. e de near eburg, passes under the 
Elbe, and extends or pat the Grand Duchy of Mecklenburg. 
It also extends from the Duchy of Holstein through Legere to 
Heide. Borings have been made, by order of the Mecklenburg 
Government, at Liibtheen, near now, by which it has been 
found that at a depth of 1496ft. the thickness of the salt is about 
426ft., and the bottom of the salt is not reached at that depth. 

THE Celestial Empire says :—We are informed from a very good 
source that the preliminary examination of the country at 
Kaeping, the site of the future mining operations, has proved 
very satisfactory. A flat piece of country-about twenty tniles 
long was found to be covered with coal andironstone. The coal 
is of the bituminous kind, having from 70 to 75 per cent. of gas, 
and 74 to 15 percent. of ash. It has every appearance of 
being an excellent coal. The ironstone, which runs in a parallel 
line with the coal, is hematite. It contains 60 per cent. metallic 
iron, Boring o ions have been commenced close to the river. 
It is but a small river, running to the gulf, and is only navigable 
by junks for a short distance. 

Dr. H. Leacn, who has been travelling in South Africa, 
supplied the following height measurements to the September 
number of the Cape Monthly. We reproduce them as they are 
of interest. Aneroid set at sea level off Port Elizabeth, 
barometer 30 deg.:— 
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Beth 4400 ‘ect. 
Phillipolis ts st ss ttt 4699] Graham's Town .. .. .. 1700 
Fauresmith .. .. .. 4800| Bedford .. .. .. .. «. 2500 
BeNANG oaks ne nn SAD Oredoem . 2.0 1. és ce oo 000 
Bloemfontein .. ..... .. 4750} Middleburg .. .. .. .. 4200 
Fountain Valley (near Bloem- Colesberg .. .. .. .. «. 4700 

Sn oe de) a, ce; 
Thaba Nchu .. «.. .. «. 525¢ NarTat. 

TRANSVAAL. Weak Maritaburg... Fa ey ey 2000 
- | Colenso o¢ 66. 00. .aeeneee 

Christiana... .. .. .» «- 4250| Howick .. .. .. .. .. 8700 
Bloemhoff .. .. .. .. «. 4450|Betcourt .. .. .. .. .. 3900 
Pretoria .. .. .. «+ «+ 4620] Newcastle aay 
Potchefstrom .. .. .. . 4780) The Plains (Harding’s Store) 5200 
Witwater Rand je as ee 
Standerton.. .. .. .. .. 5200 
Heidelberg.. .. .. .. .. 5400 GRIQUALAND WEsT. 
Wakkerstrom .. .. .. «. 6000| Kimberley... .. .. .. .. 4400 
ere ae 4300 | Pokwane (Gasibonetown) .. 4200 


From the agricultural returns of Great Britain, just — 
we learn that the total quantity of land returned in 1878 as under 
all kinds of crop, bare fallow, and grass, amounted for Great 
Britain to 31,855,000 acres, For Ireland, the returns obtained by 
the Registrar-General show a total of 15,345,000 acres, and for 
the Isle of Man and the Channel Islands the totals are respec- 
tively 96,223 acres and 30,439 acres. Thus for the whole of the 
nited Kingdom the cultivated area in 1878 was 47,327,000 acres, 
exclusive of heath and mountain pasture land and of woods and 
plantations. In Great Britain the area returned as under culti- 
vation has further pole pc | 142,000 acres since 1877, and b 
more than a million and a-half acres since 1869, two-thirds of this 
increase, or 1,047,000 acres, being in England, 216,000 in 
Wales, and 252,000 in Scotland. As has been remarked in 
previous reports, this increased acreage must not altogether be 
taken as fresh land brought into cultivation, some considerable 
the rag ses reclamations of small portions of mountain and 
marsh land are reported by the I d Revenue officers. In 
Ireland there is a further decrease of 82,000 acres in the cultivated 
area, last year’s decrease having been nearly 300,000 acres. It 
is explained by the Registrar-General that the decrease is 
owing to a separate heading for ‘‘ Barren Mountain Land,” 
which had been often erroneously included under the head of 
“Grass,” in consequence of having some live stock on it at the 
time of taking the returns. 


_ Tue following particulars respecting the consumption of timber 
in America recently appeared in the pages of an American con- 
temporary, in an article urging the conservancy of the forests and 
timber stores. ere are in America about 90,000 miles of rail- 
road ; the annual consumption of sleepers alone is about 40,000,000, 
or thirty years’ growth of 75,000 acres. ‘To fence these roads 
would require at least 130,000 miles of- fence, which would cost 
£9,000,000 to build, and take at least £3,000,000 annually to keep 
inrepair. There are 75,000 miles of telegraph wire, which requires 
for its support 800,000 trees, while the annual repairs must take 
300,000 more. The little, insignificant lucifer match consumes 
annually in its manufacture 300,000 cubic feet of the finest pine. 
The bricks that are annually baked require 2,000,000 cords of 
wood, which would sweep the timber clean from 50,000 acres. 
Shoe pegs are quite as important an article as matches or bricks, 
and to make the required annual supply consumes 100,000 cords 
of fine timber, while the manufacture of lasts and boot trees takes 
500,000 cords of maple, beech, and birch, and about the same 
amount is required for plane stocks and the handles of tools. The 
packing boxes made in the United States in 1874 amounted in 
value to £5,400,000, while the timber manufactured into agricul- 
tural nat, wagons, &c., is more than £20,000,000. e 
farm and rural fences of the country consume an immense arnount 
of timber annually, but this consumption may, and probably 
will, be reduced by the more general use of live fences or hedges. 
The consumption of timber is, however, not only daily on the 
increase, but exportation of American timber is also rapidly 
increasing. ‘‘Our staves go by the million to France annually, 
walnut, oak, maple, and pine to England, and spars and docking 
timber to China and Japan.” 

In speaking of the Birmingham wire gauge, the Waren of the 
Standards in his last report says that dere is no standard wire 
gauge or common ent amongst those interested as to what 
are the dimensions ne — of an inch of the several slots or sizes 
of the true B.W.G. _ Its sizes are not geometrically or arithmeti- 

ly progressive, and consequently bear ne definite relation to 
each other. Its origin is obscure, and it would appear that the 
peti Nas arwe we fm ping” Alene a so wis or a 
new p was in , and as the exigencies of a particular 
trade demanded. In Germany, gauges for wire or sheet iron have 
not yet been officially controlled. e Birmingham gauge, com- 
monly called the “‘ English gauge,” is mostly in use in Northern 
Germany for sheet iron, wire, and hoop iron. In 
Southern Germany the B.W.G. is also used, and for the measure- 
ment of wires the French gauge, which is a 
coud, For seestiom the “Ailes enue 

or 8 j ” which is a scale of 

Paris lines Sion = 0°08881377 inch) i also used in Southern 
Germany. wire factories in Westphalia use a particular 
, or Westphalian.” For some time 
the question of a uniform wire gauge and a uniform 
numbering of wires has been energetically agitated in Germany. 
The manufacturers in Russia use different of English, 


German, and Canada only one gauge is 
known to mechanics—the ham wire 
Stubbs, of Warrin eg om ate ate 


ce measurements are made by 
the scale of one-tenth of a millimetre as well as by the Birming- 


ham and Dillingen arbitary In America the B,W.G. 
extensively but a specal committee recently recommended 
i —— sizes in thousandths of an inch, or in fractions 
of a 





contract, le, or dealing, the sizes of wire and metal 
> prone ‘ae legally expressed only in Imperial measures or in parts 


portion resulting from more correct returns, but in many parts of’ 


ive scale of | f 


C 
etre. An international standard e is much 
wanted. — it should be senmbeees talk in any | Th 
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MISCELLANEA. 
Tue western pier in Shoreham Harbour is to be extended, at a 
cost of about £3500. Mr. A. M. rendel is the engineer. 


A PROMENADE pier is to be built at Plymouth, extending from 
the Hoe to the Sound, and to be provided with a concert hall. 
The cost is estimated at £50,000 


From news received. last evening it would appear that the 
fears that the storm of Wednesday and Thursday had seriously 
affected the Eddystone Lighthouse is without foundation. The 
reason for the i sin invisibility of the light on Tuesday night 
is not, however, known 

A MEETING of the ratepayers of Birmingham has been held to 
consider a proposal by the corporation to borrow £300,000 for the 
purpose of extending the water supply of the town, The proposal 
met with some opposition, but was ultimately carried. Among 
the improvements intended is the substitution of the wooden 
fire-plugs by hydrants. 

Tue Sutro tunnel has been so successful that the Nevada 
papers are now advocating the construction of a branch from the 
point at which the tunnel penetrates the Caledonia mine, thence 
to Spring Valley. It is urged that with a tunnel of this descrip- 
tion the whole lode laterally from the Sierra Nevada mine to 
Spring Valley could be ventilated. 


Sxeeness, Lincolnshire, a ery extending and popular water- 
ing place, is about to be provided with a complete system of main 
sewerage and sewage-disposal works, according to plans prepared 
by Mr. D. Balfour, C.E., Sunderland. _The works will be carried 
out at the joint expense of the Spilsby Rural Sanitary Authority 
and the Earl of Scarborough as local landowner, and the contract 
has been let to Messrs. Young and Nicholson, Newcastle-upon- 
Tyne, who will commence its execution forthwith. 


A NEW company is about to be formed to supply the town of 
Thirsk with water. The formation of a company was talked of 
some months ago, and a prospectus was issued for the intended 
scheme. At that time it was proposed to form a reservoir on land 
belonging to Captain Turton, of ‘Tipsal Castle, in a natural forma- 
tion of the hills between Kirby Knowle and the village of Cowsby, 
but it is now proposed to obtain water from the neighbourhood of 
Boltby. In either case the water would have to be conveyed to 
Thirsk, a distance of about five miles, in pipes. 

In different parts of the world inland navigation is receiving 
attention from different reasons. In some parts of America it is 
being readopted, in others discarded. In France it is receiving 

eat attention and additions. The Grand Canal of China is 
ikely to fall into desuetude. This water way is 600 miles in 
length. There are 10,000 flat-bottomed boats on it, and these 
are used in the transportation of grain. The canal is, however, 
a ‘‘white elephant,” as it costs an enormous amount every year 
for repairs. Junks are delayed paki | month while channels are 
dug for their passage. This year, for the first time, since the 
construction of the canal, the grain from Nanking, with consent 
of the Government, has been forwarded by sea, and this fact has 
impelled the Pekin authorities to consider the expediency of 
abandoning the canal as a commercial highway. 


A new form of horseshoe, which may be fastened to the hoof 
without the use of nails, has been designed by Dr. J. Hirsiger, 
and is now being tested at the Horseguards and elsewhere. Any 
efficient means of fastening the shoe without nails is a great acqui- 
sition. Hirsiger’s shoe is of the common form, but without side and 
front ears, and instead of nail holes is provided with screw or 
rivet holes, by which it is attached to a jointed plate of shoe 
form, and provided with thin side and front ears very much like 
those of a common shoe. These ears stand inwards, so as to fit 
the hoop, and one of the ears being upon the = part of the 
plate shoe, the latter with the actual shoe fastened on can be 
slipped on to the hoof. The jointed part of the thin shoe is then 
hel. in position by means of one set screw passed into the rear of 
the actual shoe. The shoes are being at present made for Dr. 
Hirsiger at 19, Greek-street, Soho. 


A PRIVATE trial was made on Thursday evening last at Hendon 
of Messrs, Atkins, Allen, and Aston’s invention for extinguish- 
ing fire. The apparatus consists of a small drum-shaped stove, 
about 20in. high and 14in. in diameter, charged with a mixture 
of animal and vegetable charcoal and coke. This stove was con- 
nected by a lin. pipe with the inlet supply pipe of a fire-engine. 
Instead of the exhaust of the pump drawing in water alone, it 
sucks in simultaneously water and the gases given off by the 
burning charcoal and coke, the action being somewhat similar to 
placing twostrawsin one’s mouth, sucking in water through the one 
and air through the other, and then violently puffing out the 
combined air and water through another pipe. Itis claimed for 
the invention that the gases generated in the stove, although 

resumably largely composed of carbonic acid gas, in place of 
2 a deadly compound, may be inhaled with no more adverse 
effect than is experienced when breathing in an atmosphere of 
ordinary steam. The experiments were considered to prove the 
invention of considerable value. 

Recent Australian news is to the effect that the Queensland 
Government have decided that in future all dredging plant they 
may require to order shall, as far as possible, be built in the 
colony, and as a-first instalment, they have ordered the construc- 
tion of two hopper_ barges of 350 tons each, at a cost of £34,000. 
The ——— of the Graeniond Government is also designing 
two additional dredging machines, which are to be built in the 
colony, at a cost of £40,000. The Government have also decided 
that in any future work for which orders may be sent to Scotland, 
an engineer shall be sent officially with them to superintend the 
contracts. The same mail advices also inform us that the New 
South Wales Government have resolved to get their dredgers 
built in the colony. All this must be unpleasant news to Clyde 
shipbuilders and engineers. It is certainly a speedy realisation of 
the worst fears of those most keenly alive to the honour and most 
anxious to maintain the reputation of our Clyde shipbuilders. In 
these dull times even the withdrawal of colonial orders to the 
extent of £150,000 must materially affect Clyde shipbuilding 
estimates for the last quarter of the year; and there is a growing 
conviction that the feeling of distrust provoked by the Groper 
scandal is extending to other quarters, and that our shipbuilders 
and engineers have not yet fully realised how far the “double 
commission” business has driven trade from the Clyde. 


THE once common windmill is, it seems, forming an important 
article of manufacture in America. Acco to an American 
contemporary, the barque Signal, which recently left New Yor 
had among her cargo no less than fifty large windmills, ‘‘ ordere: 
by parties in New Zealand, and chiefly for raising water on stock 

‘arms, where the wells are sometimes 200ft. deep. ‘They are also 
required to supply tanks at the railroad stations, and for various 
agricultural purposes. The design is known as A. J. Cozcoran’s 
patent, the apparatus being so contrived that it adjusts itself to 
all variations of the wind, either as to direction or force. When 
used for lifting water, the mill stops when the tank is full, and 
resumes its motion if any of the water is drawn off. Not only 
are the fans self-adjusting, but they are brought up to receive 
the force of wind in proportion to the work to be done. The cost 
varies from £18 to , and the pumping capacity varies from 
six gallons per minute to 500, according to elevation. Cuba and 
South America are both good 
machin wind-power being in growing favour on the s' 
estates of Cuba to pump molasses, and windmills are occasionally 
used for similar in the sugar warehouses at Havana and 

ardenas, are 1 after the old Dutch 
fashion, with broad fans, and the general construction is heavy. 
e use of wind-power for pumping is now quite common 
Connecticut, there being a full score of mills attached to rural 
rohoce in Stamford alone, and they are seen all over Long 
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THE PARIS EXHIBITION—MILLING MACHINERY. 
(For description see page 255.) 
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PLAN OF DETACHER 
DEVARIO’S ROLLER MILL. 
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ROSE'S GRAIN WASHER MILLOT’S REGINA MIDDLINGS: PURIFIER, OSE’S SMUTTER AND SORTER. 
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THE PARIS EXHIBITION—SIX-WHEELED TRAM CAR. 
MR, J. D. LARSEN, PARIS, ENGINEER. 
(For description see page 265., 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ee = se ae fie 





Cee eee eee tap oth Renter, page | BY experiment what effect the Seoow of Se 
_ ing observed in your issue r, - 4 n 
PS ap ird, the following reference to my name and | Specimens had in meen the results for the particular irons in 
published book, I beg. to claim my right of reply. Mr. Adam- — On account of discrepancies between the results 
son states :—‘“‘ Great di ies have arisen, and according to | oa ocean sod those arrived at by others, from tests 
Mr. Kirkaldy, in his records, 1862, of an of the strength of American it became import- 
bewildering number of tests, which were carried out by him aut $0 ensectain, by divest expesioeant, wha) Rp-aaaenes veut 
| rad ay colar yy page 94, ped like those aed used in the United 


— te being @ a f diti that ‘Th 
a@ summary of conditions, ‘The 
ing discrepancy between experiments made at. the > 
Arse and by the writer (Mr. Kirk aldy), is due to the differ- 
ence in the shape of- the respective specimens, and not to the 
difference in the two testing machines.’ A record of the experi- 
ments now ill at pages 202 and 203 clearly disproves and 
sets aside this conclusion, whilst a fuller investigation of the 
constituent elements of the metal will plainly explain the differ- 
ence that is reputed to have arisen by e variation in the shape 
or sections of the imens tested. 

The au hs in my visitors’ book bear witness to the fact 
that Daniel Adamson, Scatter, was one of the forty-four 
members, &c., of the Iron and Steel Institute, who visited my 
works on 7th May, 1874, when I showed my patent testing 


Satta Go a experim d those given by specimens 
vernmen ents, ani ose given by s) 

of the form adopted by Kirkaldy.” Please note, ‘ghaped like 
those formerly used.” 


, resul! 
Qe eaten te ts of experiments 


pong on : 
‘tl bee a tee dea pease Corre este, but -mark, only used successf uxiliary 
e @ B ‘ -mark, su as an auxi 
—- — testimony to the correctness of ‘my conclusions, | to assist in’ t scion pe He 
» 


. The breaking strain is materially affected by the 
i us the amount borne was much less 
was uniform for some inches of the length 
than when con’ to a small portion, a iarity Vigan 
and not even .—(170-172.) 49th. It 
necessary to know correctly the exact conditions under which 
i results 





machine in operation under pulling stress, testing sp out 
of steel and ioe railwa; es. The specimens were turned and 
polished, diameter 2°524in¢=5°000 square inches sectional area, 
and le for extensions 10in. They saw how I ascertained the 
rates of extension with the — of every additional 1000 Ib. 
per square inch of section to the load, and the set of every 5000 Ib. 
per square in How I ascertained the elastic and ultimate 
stress, contraction of area at fracture, and ultimate extensions. 
They were allowed to go over my entire establishment, including 
my museum of tested articles, and to examine whatever they 
thought proper. Mr. Adamson makes not the slightest reference 
to what une saw, but in return for that privilege, and being 
evidently anxious to do me an injustice, he wanders away from 
his subject in order to attack one out of sixty-six conclusions 

iven in ‘‘ Kirkaidy’s Experiments on Wrought Iron and Steel,” 

rst edition, 1862, second edition, 1863, as resulting from 1804 
experiments made by him between 13th April, 1858, and 18th 
September, 1861. 

t page 76, a woodcut, half-size, is given of the shape of the 
Royal Woolwich Arsenal specimens, and the source from whence 
I derived it, viz., Tue Enornzer, 3rd January, 1862, and in 
several lithograph drawings, the various shapes experimen 
upon are — drawn, so that Mr. Adamson cannot now plead 
in extenuation that he had misunderstood what I meant by 
* difference in the shape of the respective specimens.” In order 
that your readers may clearly understand and be able to draw 
their own conclusions, I now give the following five woodcuts :— 
Fig. 1, Royal Arsenal, original length for extension Oin.; Fig. 2, 
Royal Arsenal, altered, length for extension 2in.; Fig. 3, 
Kirkaldy’s from book, length for extension, 2°5in. to 8in.; 


3 


Figs. 15 and 16-7, Adamson’s, from THE ENGINEER, length for 
extension 10in. 





ead 


S igaleaniniees 




















I claimed to have found out that shape No. 1 was improper 
and as giving too high results with ductile or soft materials, an 
that No. 3 gave correct results, and consequently was suitable. 
Before proceeding to deal with ‘Mr. Adamson’s assertions, I shall 
refer to the following evidence :— 

Firstly, Dr. John Anderson, in his little book on “The Strength 
of Materials and Structures,” 1872, states that he brought the 
testing machine used in the Royal Arsenal at Woolwich from the 
United States of America in 1854, and at 13 he gives the 
shape and sizes of the specimens used, but he has not the candour 
to state that owing to Kirkaldy’s published experiments, the 
shape had been changed from that originally us I have no 
means of knowing the exact date when the alteration took place, 
but it is an incontestable fact that the change from that shown at 
Fig. 1 to that at Fig. 2was made. I beg to submit, would the 
Arsenal officials have done so before being fully satisfied as to the 
correctness of my conclusions ? 

Secondly, in a paper read by Mr. C. B. Richards, member of 
the American Society of Civil eghecem, January 21st, 1874, and 
printed in that society’s Transactions, vol. xi. pp. 339—348, he 
states :—‘‘ Some of the experiments were made for the p of 
ascertaining to what extent the specimen’s shape modified the 
results given -§ the tests, and a description of these should 

roperly be prefaced by some allusion to similar investigations 
S Kirkel ly, who has quite fully described several experiments 
made by him to determine the influence which the shape of the 
specimen had on results obtained from tests of the tensile strength 
of different English irons. Kirkaldy found that the influence of 
the specimen’s shape on the results varied with the softness or 


any tests are made before we can a 
btained from different quarters.—({172.) 50th. 4 
discrepancy between ex’ ents made at the Royal Arsenal an 
by the writer is due to the difference in the shape of the respective 
specimens, and not the difference in the two testing machines.— 
(173.)”  Alth the testing apparatus used by me at the works 
of Messrs. R. Napier and Sons in ascertaining the tensile strength 
of 1353 specimens was of simple construction and of very limited 
capacity, still I have never had any reason to be ashamed of any 
one of the experiments, or of any one of my sixty-six conclusions. 
I can refer to the fact, of which I submit I ma: wma a 
that although my experimental Sete ng vgs published 
sixteen years, no one has yet pointed out a wrong conclusion, a 
false statement, a wrong figure, nay, more, a misplaced decimal ! 

Now for Mr. Daniel Adamson’s attack, which is only another 
added to the list of the many to which I have been subjected 
during the course of my experimental inquiries, and I have not 
the slightest fear but the results of this, the latest, will be like all 
the others, productive of far more good than of harm, so far as I 
am personally concerned. He states, ‘‘The specimen Fig. 15 is 
taken to illustrate the carrying power of a plain seotanald sec- 
tion of steel boiler-plate, near a square inch in sectional area. . . 
Figs. 16 and 17 are cut from the same plate, and are of the same 
composition, but planed out to produce a channel section, as 
shown, being increased or decreased in breadth to maintain the 
section to about one square inch. A series of tests were 
made with variable sections of this character, but practically no 
difference was found—after the maximum strain had been taken 
—arising from the difference in form,” &c. Pray what resem- 
blance er connection can there possibly be between the slight 
difference in cross sections Fig. 15, Figs 16-17, and the vast differ- 
ence between the shape _. 1 and 3, and without producin 
the results of even one solitary specimen shaped like that o 
the Royal Arsenal Fig. 1, he has the effrontery to write, ‘will 
plainly explain the difference that is reputed to have arisen, by 
the variation in the shape or sections of the specimens tested.” 
Why did he introduce after my word ‘“‘shape” his words “or 
sections?” Ileave to others to decide whether any candid inquirer 
or lover of truth and fair-play would have acted as Mr. Daniel 
Adamson has done. 

As he was pleased to state in referring to my book, ‘an almost 
bewildering number of tests,” I remark that that certainly can- 
not be said of his twenty-five trumpery tensile tests, but to the 
“bewildering number” of blank spaces in the tables given by 
him. Why, there are eight columns without one single _ tena or 
remark, so their contents can neither instruct nor deceive. One 
of these columns, ‘‘5,” is headed ‘‘ Fractured Area;” could it 
not be ascertained by measuring the specimens, or were the 
results suppressed, because not in harmony with the vaunted 
tests of the chemical constituents ? 

T could produce abundant facts to prove that there are other 
most erroneous statements made by Mr. Adamson ; but enough. 
I have only to state that had he not obliged me to write, I 
would have allowed his paper to pass unnoticed, as I have done 
the many strange and outrageous assertions made in ‘ papers,” 
and in “ reports” professing to deal with the strength of materials, 
steel for shipbuilding, for boilers, &c., that have been printed 
during the last few years. I cannot, however, close this letter 
without earnestly ae on behalf of experimental inquiries, 
against making a few paltry and impro “9 conducted experi- 
ments the cloak for palming off worthless assumptions which 
afterwards come to be quoted “as the results of experiments,” 
when they were in reality nothing of the kind. 

: Davip KrrKatpy. 

Testing and Experimenting Works, 99, Southwark-street, 

London, 8.E., October 8th, 





MESSRS. GALLOWAY’S ENGINE AT THE PARIS EXHIBITION. 


Srr,—As Messrs. Galloway and Son’s engine at the Paris 
exhibition has been illustrated and descri in the last two 
numbers of THE ENGINEER, you will no doubt allow a small space 
for a friendly critique. Having learned that great merit was 
claimed for this engine for novelty in design and special construc- 
tien, for the attainment of the best economy and good working, 
I gave much time and attention at Paris to study its merits and 
defects. With your permission I shall state the reasons why I 
fail to find in the engine any real novelty, or indeed anything to 
commend it as a superior mill engine. The cylinders are on the 
well-known Woolf system, side by side, with a disposition of 
valves used in this country for a long time past, so that there is 
nothing very special to note in this part. The absence of steam 
—-* = the cylinders yen however, a a oe, which 
cannot be passed over. y engine speciall e for attaining 
the highest degree of economy should undoubtedly be well steam- 
jacketted. It isthe practice now of the best engineers, appreciated 

y all steam users who pay attention to the attainment of the 
greatest efficiency. The crank shaft of Messrs. Galloway’s engine 
with its three bearings is Romy to grave objection. It is very 
difficult to keep three heavily loaded bearings, not on the same 
solid bed —_ in line and absolutely true with one another. 
That this difficulty exists in the engine at Paris is manifested b 
over heating in the brasses, frequent applications of water to them 
being apparently a necessity. 

The arrangement of the condenser is com and makes a 

ment. It 


eg ee oe ee ae arrange 
may be noticed at Paris that many of the best makers who put 
the condensers ee at the back of the cylinders and on the 
same level, have abandoned the plan, and now place them below, 
at some extra cost no doubt, but the main reason for it is to 
drain the cylinders of all water. Even in very common engines 
this is now attended to by most engineers, and it is a point worth 
attention from all makers of horizontal engines. I think Messrs. 
Galloway must unavoidably follow in this direction. Turning 
a to the — = = = g, it is said that Messrs, 
joway consider that flat valves a many advantages 
over any of the various modifications of cocks or liftin valves.” 
Cocks are useless as valves for an engine, but lifting valves have 
— eA ptm ae ao —_ and the valves called 
orliss valves, are e to the flat valves by engineers who 
wae + — experience be them all. we 
e flat slide , or valves, covering narrow ports of com- 
paratively great erg and moved by spindles passing centrally 





|e be 





flat valves, and adopt the cylindrical form, well and effectively 
guided from one to the other. In the engine under notice, the 
ee does its ell, but pti ust be 
ow exception mi 
taken to the + used for closing the steam valves 
by steam acting on plungers. or e ents of the valve 


pl 
dies. I ntly explain wh: is not a good thing. 
e prolate eyes Casntietetiry to other makers, and 

it will be interesting to take note if Messrs. Galloway do not also 
i se lpm ag ue aa 
ves. e steam spring or enlarged valve le 

been long used in France in the valve 


S 


e ing action, the main wer being 
weights. The reason = the steam plunger or eeieapdoss not 
answer when used alone is this:—The plunger on the valve 

ed as an ordinary plunger of a pump is packed, 
and it takes very little screwing up of the gland to hold this 
t that a pressure of steam will not move it; 
it is a ti thing g nice adjustment ; the packing must 
be made tight and made easy at same time—tight to prevent the 
passage of steam, and easy to allow quick action for the instanta- 
neous closing of the valve. To combine these opposing ef an 
overplus of area of plun; oa for the steam to act on, and this 
in turn leads to other culties, which I need not go into, But 
another objection is, if all is adjusted properly to act well when 
the steam is, say, 80 Ib. pressure, when the pressure drops 3 
or 501lb., the closing power is gone, and the control by the 
governor being lost the engine may run away. ‘The fact is, these 
steam springs do not do, even in cases where the trial has been 
made, to control the ee by a reducing valve. When used 
at all they should only be as auxiliary, to quicken the action of 
weights or to assist metal springs. 

chester, October 9th. 


PracricaAL ENGINEER. 





PLUMBAGO AS A LUBRICATOR. 


Srr,—As one en in the manufacture of textile fabrics, T 
was much struck with a letter of the Patent Plumbago Crucible 
Company, which appeared in your paper of June 28th, more 
particularly as we were troubled with heated bearings, although 
making use of the best descriptions of oils. I applied to the 
Battersea works and obtained samples of the plumbago for 
lubricating; and it may interest your readers to have my 
experience. I should, however, mr that in my opinion a mixture 
of oil and plumbago is far preferable to the plain plumbago ; the 
mixture varying in thickness according to the size of the shaft. 
The saving in oil itself is considerable. On an average I have 
found that the mixture will go about three times as far as plain oil 
where the axle step is open ; but where there is a cap, so that the 
mixture will not easily work out, it will last still longer. There 
is another advan’ wherever an axle is worn the plumbago 
fills up the part which has become fluted and puts a fine even 
surface on to the axle, and finally protects it in a measure by a 
sort of coating from further wear. nga: the well-known pro- 
perties of plumbago make it valuable also for cooling heated 
shafts and axles, R. 8. 

ber, 8th. 


[In connection with this subject we may mention a case which 
came under our own notice. A fly-wheel shaft bearing 8in. in 
diameter and 10in. long, carried a load of nearly 10 tons. The 
bearing was eaperted on a box girder and was lined with good brass. 
The engine id not be run, as this bearing invariably got nearly 
red hot after a few revolutions ; various oils, tallow, sulphur, and 

wder were tried with most indifferent success, By using 
a mixture of tallow and sulphur the engine could be run half an 
hour at a time, and once or twice has ran a whole day, the 
shaft making 60 revolutions per minute. It was determined to 
have a new crank shaft with a longer bearing, but as at the last 
moment the use of blacklead and tallow was suggested, a package 
of the ordinary blacklead used for stoves was worked up with 
some tallow, the bearing carefully wiped, and the grease box on 
the cap filled with the mixture. he Bearing never heated again 
unless oil was allowed to get access to it. The success of the 
plumbago as a lubricator was perfect.—Ep. E.] 





GAS EXPLOSIONS IN COAL MINES, 

Srr,—In your leading article of the 27th Sept., on ‘ Collie 
Explosions,” you make the remark, ‘‘We may regard wit 
wonder and humility the absence of any equally salient invention 
or improvement which science has during three-quarters of a 
century given to the coal miner for increasing the security of life 
and capital.” I most respectfully inform you that I laid before 
the public in 1861 a method of removing gas from the goaves of 
coal mines, but from the apathy shown by the parties who ought to 
have investigated the principle, I have allowed it tolay dormant 
until the present time. The fearful explosion at Abercarne in 
my immediate neighbourhood has caused me to bring it before 
the public once more, in hopes that my invention may have the 
strictest investigation by scientific gentlemen. 

I will briefly state my plan for removing the fire-damp out of 

ves or the magazines where gas is known to accumulate. I 
introduce a pipe or series of pipes into them at the highest part 
approachable, of from 2in. to 4in. I continue them on to the 
bottom of the pit or shaft and up to the surface of the pit, and 
by a — method I have, I exhaust the column of atmospheric 
air out of the pipe, and when once this is removed the gas will 
flow through them as long as =f supply remains in that goaf, on 
the principle of asyphon. I it the gas syphon. There is no 
expensive machinery required. It is the essence of simplicity and 
obeys one of the immutableJawsof nature. The public may ask the 

uestion, “‘ If, as it appears, it is so easy to remove the danger from 
the mine, why has it not been adopted?’ I will exp’ the 
reasons. One will say : ‘‘ Pipes cannot be introduced in a mine, 
and if practicable how are you to get them intoa goaf? I know 
the — is right and would act as you say (of which I am 
confident), but . . . .” Yourdescription of a goat shows that 
there are great difficulties attending it. I contend they are not 
unsurmountable. I have shown gas can be removed by my plan 
from a goaf. The engineering skill of the present day would 


y | soon surmount all the difficulties. Another difficulty named was 


that the falls of the roofjwould be continuously breaking the pipes, 
I admit this, but the cost of replacing a few pipes of such 
diameter ought not to be an obstacle ; they may be replaced in a 
few hours at a very small cost. It would not be necessary to 
take them into the far interior at the goaf by my plan. The outer 
may be tapped at the highest possible part, when the 
would drain intc the pipe to the level of the exit, as would a 
reservoir of water if at the side flow to that level, gas and 
water being identical in their movements, gas flowing up and 
other difficulty named the coal- 


water ——e down. Another 

owners is the item of expense and the attention my plan requires. 
I fearlessly affirm that the se of the late explosion attend- 
ing the restoring of the working of the A’ e pit, coupled 
with the liberal subscriptions given to the sufferers, would pay 
for removing the gas from every colliery in Monmouthshire by 
my plan, and that if proper attention and supervision to the 
large accumulations was followed up, these fatal calamities would 
be of rare occurrence. I sincerly hope that the above remarks of 
mine may meet with the serious attention of all perties whom it 

Jouy G. W: 





ue concern. ILLIAMS, 
laenavon, Oct. 7th, 






Ocr. 11, 1878. 
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CANALS AND RAILWAYS. 


Sim,—The_ quotation which your correspondent ‘“ Aicrem” 
makes from Mr. Easton’s summing up of the Shannon drainage 
discussion at the British Association 4 in Dublin may lead 


to yey: Amer righ I think Mr. Easton had no idea of attempt- 
_the- great national importance of the immense 
system of canals in France, nor of the very vast erate of river 
and lake navigation in America. I think he alluded merely to 
the English canals, and to the value of the navigation 
on the river Shannon, — of my paper, on which he was 
opeeking, after having heard discussion. Peri, 
The Shannon river is navigable from the tide water of the 
Atlantic in egy for about 150 inland. 


thl armon, 

The expenditure has been £800,738. The average cost of main- 

nora is £3300, one pont receipts from Leer during e" 

ve years was % an average yearly receipt o 
£1902. This sum deducted from the oil aoniee of 
£3300 leaves a net yearly loss of £1398. At this average rate 
for the last thirty years the money loss by the Shannon navi- 
gation amounts to £41,940. 

The depth of water for this navigation, over 7ft. to 10ft., is 
maintained by eight wholly immovable weir-mounds. These 
weir-mounds cause inundations, damaging 24,000 acres of land. 
This damage during the last thirty years amounts to more than 
£100,000. It was these sad circumstances that operated in Mr. 
Easton’s mind when he stated in Dublin that the interests of the 
Shannon navigation should be subordinated to the interests of 
agriculture. 

In the section between Limerick and Athlone, sixty-eight miles, 
the average receipts of tolls for the past five years was £1274. 
Out of that sum an engineer and eighteen lock-keepers must be 

d , together with repairs, which leaves merely £300 or 
a year profit. 

In the section above Athlone, about eighty miles, the ave 
receipts of tolls in the last five years was £197, onshek te 
annual expenses of repairs and the salaries of an engineer and ten 
lock-keepers amounting to £385. Notwithstanding this sad state 
of the navigation interests, I have never asked for nor advocated 
the destruction of the Shannon navigation, nor any alteration of 
the level of the water that would injure it. I propose to maintain 
in driest summer weather a depth of 55ft, of water on all shoals 
and lock sills, which will give 7ft, to 10ft. depth in the river and 
lakes. This level is 3ft. to 4ft. under the lowest lands. ‘The 
—— i then have a range of 24ft. to 34ft. without injuring 

e Jands. 

+ The interests of the Shannon drainage do not requiré to 
diminish the minimum depth of water under 5$ft. on the lock 
sills. These interests require merely that the surface of the 
river and lakes shall be kept within arange of 54ft. to 84ft.on the 
sills of all locks from Athlone to Limerick. e bye-laws made 
by the Board of Works for the Shannon limit the draught of 
boats to 4ft. 104in. The river and locks are maintained by the 
weir-mounds at levels that rarely are less than ime on the lock 
sills and rise in floods to 9ft. erefore, Mr. ton was quite 
right, and THE ENGINEER was quite right in a recent leading 
article, in stating that the river and lakes may be run down 2ft. 
lower than their hitherto general level, without any injury to the 
navigation. James Lynam. 
een, Ballinasloe, 7th October. 








THAMES VALLEY DRAINAGE. 


For the following analysis of the twenty-five schemes 
for the disposal of the sewage of Kingston, Surbiton, 
Hampton, Isleworth, and the district, submitted to the 
Joint Drainage Board, we are indebted to the report b: 
Mr. Buchanan, C.E., to which we have referred at length 
in another page :— 

Schemes for Total Diversion to the Sea :— 


No. 1.: Sir J. W. Bazalgette, C.B., and Law and Chatterton. 
—The sewage collected at a point in New Malden, thence parapet 
to Mitcham, and falling by gravitation from thence to the West 
Kent main sewer at Lewisham. 

No. 2: William Greenhill.—The sewage collected at Wimbledon, 
thence raised by engine-power so as to join by gravitation the 
West Kent main sewer. 

No. 3: Gotto and Beesley—scheme 1.—The sewage collected 
at_ Thames Ditton, thence pumped to a pressure tower at Esher, 
falling by gravitation from there to the sea at Littlehampton. 

No. 4: G, Eedes Eachus.—Plan without detailed estimate for 
taking the sewage to Sea Reach. 

Schemes for Irrigation :— 

_No. 1: J. C, Boys.—The entire scheme divided into four dis- 
tinct and separate groups, with four pumping stations, and four 
plots of land for irrigation. Deodorising by Condy’s fluid at a 
cost of £5004 per annum. 

No. 2. Bailey Denton, Son, and North—scheme 1.—The sewage 
collected at St. Margaret’s, Isleworth, and pumped to land for 
irrigation at Harmondsworth, 300 acres provided for purifyin 
the sewage, which will earn an income of £1,500 per annum, an 
there are 10,000 acres adjoining where the purified sewage may be 
further used if desired. 

No. 3. Bailey Denton, Son and North—scheme 2.—The sewage 
collected by two systems of sewers at St. Margaret’s, Isleworth, 
and East Molesey respectively, pumped to land for irrigation in 
Harmondsworth and Hersham, the effluent water ultimately 
reaching the Crane and the Mole, the ra ae the Thames 
above Teddington Lock, 315 acres provided for purifying the 
sewage, which will earn an income of £1575 per annum, and 
there are 10,000 acres adjoining where the purified sewage may 

used as in scheme 1, 

No. 4: Donaldson and Davenhill.—The —— collected at 
Ham-fields and pumped by the water-power of Teddington-lock 
to land for irrigation at Bisley and Chobham. 

No. 5: James Mansergh: eme 2.—The sewage collected at 
Ham-fields and pumped toland for irrigation at Harmondsworth, 
150 acres costing £60,000, to some extent utilised, but for this 


comparison assumed to be bought for of fication. 
No, 0: F. Wentworth, Shields whene Lhe, an oe 


e 
lected near Twickenham and pumped to land for irrigation at 
ae ye acres ome pie - estimated 
at the produce of the ion farm ts expenses and 
the interest on the cost of the land. 0 
No. 7: F. Wentworth Shields—scheme 2,—Arrangements 
generally the same as scheme 1, but the sewage _ to land 
or irrigation near Staines, 770 acres costing 2133, , on the 


same principle as scheme 1. 
No. 8: W. collected at Esher, and 


] : W. Haywood.—The sewage 
pega ge | - eae rae Pree 208 tne Dahon 
acres for irrigation costing acres prepared 
for purification cesting £27,000, ° 
i ‘age collected at Esher, and 


thence pumped to land for irrigation on Esher and Oxshot- 


commons, 

No, 10: E. Dudley.—The sewage collected at St. 4 
Isleworth, and thence pumped to land for irrigation on Chobham. 
common, 1500 acres of land purchased for irrigation, costing 


£30,000, and £7500 spent on preparation of land. 
No. 11: Russ i Minns—scheme 1.—The col'ected 


ly by gravitation and partly by water-power of ‘Teddin 
Peck at Xsh Island above Molesey Locks thence cmmeal’ te 
water-power of Molesey Lock to land for irrigation at Hersham, 








170 i and costing £17,000, and £6800 allowed for pre- 


No. 12: Russ and Minns—scheme 2.—Arrangements 
the same as for scheme 1, but the sewage pumped to land for irri- 
gation near Hanworth Park instead of at Hi i My tte 


Schemes for Precipitation and Irrigation :— 

No. 1: Russell Aitken.—The sewage collected at Ham-fiel 
the effluent flowing into the Thames after , bay corp by chemi 
treatment, not particularly specified, or by that combined with 
irrigation on 360 acres of land immediately oc re 
‘No. 2: G. Eedes Eachus.—The sewage collected at Tedding- 

treated of A ieieation not specified, and 


W. 
ide tancor sonian ser aininnoere te he aaa 
se n - 
lected’ at St. Margaret’s Isleworth, and of the south at i 
fields: treated with lime, the effluent flowing to the Thames 
r ion on acres of land at St. Margaret’s and 
ws 4 


o. 4: Edward Monson—scheme B,—Sewage of all the 
districts collected by one system at St. pry gt Isleworth, 
and treated asin scheme A, But entirely at St. Margaret’s. 
Schemes for Precipitation and Filtration :— 

No.1: J. W. Grover.—The sewage collected at Ham-fields 


raised by the water-power of Teddington and disch: 
into the T otter y clarified and filtered 
through land ly or the purpose, 

No. 2: Robinson elliss—scheme 1.—The entire scheme 


divided into four distinct and separate groups, with four —- 

stations and specified appliances for precipitation and filtration, 

preven pd ad the Thames at four places, two being above Ted- 
n 


o. 3: Robinson and Melliss—scheme 2.—The sewage collected 
at one spot in Ham-fields, treated there as by scheme 1, and dis- 
into the Thames ; or, as an alternative, might be pumped 
to land near powder-mills, Hounslow, and treated there. 
Schemes for Precipitation Only :— 

No. 1: Gotto and Beesley—scheme 2.—Sewage collected at 
Ham-fields, treated there with lime and crude alum, and dis- 
charged into the Thames. 

No. 2: James Mansergh—scheme 1.—Sewage collected at 
Barnes, chemically treated there in some way not specified, and 
discharged into the Thames. 

8.—Table No. 1 accompanying this report shows a complete 
abstract of all the estimates sgognded to the schemes of the 
different engineers, in the classified order of the general descrip- 
tion above, and with the items as much as ible in the order 
of the form of estimate accompanying the “instructions to 
engineers.” 








SOMETHING LIKE AN ELECTRIC LIGHT. 


Tue New York Sun, a paper which may be rded 
as Mr. Edison’s organ, is responsible for the following 
extraordinary statements, which must be taken for what 
they are worth :— 

Mr. Edison says that he has discovered how to make electricity 
a cheap and practicable substitute for illuminating gas. Man 
scientific men have worked assiduously in that direction, but wit: 
little success, A powerful electric light was the result of these 
experiments, but the problem of its division into many small 
lights was a puzzler. Gramme, Siemens, Brush, Wallace, and 


others produced at most ten lights from a single machine, but 4 | g 


single one of them was found to be impracticable for lighting 
aught save large foundries, mills, and workshops. It has been 
reserved for Mr. Edison to solve the difficult problem desired. 
This, he says, he has done within a few days. His experience 
with the telephone, however, has taught him to be cautious, 
and he is exerting himself to protect the new scientific marvel, 
pena he says, will make the use of gas for illumination a thing 
of the past. 
While on a visit to William Wallace, the electrical machine 
manufacturer in Ansonia, Connecticut, he was shown the lately 
perfected dynamo-electric machine for transmitting power by 
electricity. When power is applied to this machine it will not 
only reproduce it, but will turn it into light. Although said by 
Edison to be more powerful than any other machine of the 
kind known, it will divide the light of the electricity produced 
into but ten separate lights. These being equal in power to 4000 
candles, their ey for general purposes is apparent. 
Each of these lights is in a substantial metal frame, capable of 
holding in a horizontal position two carbon plates, each 12in. long, 
2hin. wide, and 4in, thick. The upper and lower parts of the 
frame are from each other, and one of the conducting 
wires is connected with each carbon. In the centre, and above the 
upper carbon, is an electro-magnet in the circuit, with an arma- 
ture, by means of which the mg oe carbon is separated from the 
lower as far as desired. Wires from the source of electricity are 
placed in the binding —_ The carbons being together, the 
circuit is closed, the electro-magnet acts, raising and lowering 
the ape carbon enough to give a —— light. The light moves 
towards the opposite end from which it starts, then changes and 
goes back, always moving tow the place where the carbons 
are nearest together. If from any cause the light goes out, the 
circuit is broken, and the electric magnet ceases to act. Instantl 
the upper magnet falls, the circuit is closed, it relights, an 
separates the carbon again. 

idison on returning home after his visit to Ansonia studied 
and. experimented with electric lights. On Friday last his efforts 
were crowned with success, and the project that has filled the 
minds of many scientific men for years was developed. 


“*T have it now !” he said, on Saturday, while vigorously turn- 
ing the handle of a Ritchie inductive coil in his laboratory at 
Menlo-park, and, “singularly enough, I have obtained it through 
an entirely different process than that from which scientific men 
have ever sought to secure it. They have all been working in the 
same groove, and when it is known how I have accomplished my 
obj tg ha A will wonder why they have never thought of 
it—it is so simple. When ten lights have been produced by a 
single electric machine, it has been thought to be a great triumph 
of scien With the process I have just discovered I can 
uce 1000—ay, 10,000—from one machine. Indeed, the 
number may be said to be infinite. When the brilliancy and 
beger ean: of the lights are made known tothe public—which will be 
in a few weeks, or just as soon as I can Soro ee the 
cess—illumination by carburetted hyd gas will be di ed. 
With fifteen or twenty of these d ectric machines recently 

rfected by Mr. Wallace I can light the entire lower part of New 

oe Sores sae & eae power engine. I 
establish one of these light centres in Nassau-street, w’ wires 
can be run up town as far as the Institute, down to the 

tery, across to both rivers. ese wires must be insu- 
lated, and laid in the ground in the same manner as gas pi I 
also to utilise the gas-burners and chandeliers now in use. 
In each house I can place a light meter, whence these wires 
pass through the house, tapping small m contrivances that 
may be placed over each burner. Then housekeepers may turn 
off their gas and send the meters back to the companies whence 
they came. Whenever it is desired to light a jet, it will only be 
necessary to touch a little spring near it. o matches are 


‘ Again, the same wire that brings the light to you,” Mr. Edison 
continued, “ will also bring power and heat. With the power 
you can run an elevator, a sewing machine, or any other mechani- 
cal contrivance that requires a motor, and by means of the heat 
you ean cook your food, To utilise the heat it will only be neces- 


to | it is a cream co) 


will | Caen stone. 
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sary to have the ovens or stoves ly arranged for its rece’ 
tion, This can be done at om Tee dyunmo-cleceio 


machine, called a telemachon, and which has already been des- 
cribed, may be run by water or steam power at a distance. When 
used city the machine would of necessity be run by 
steam power. I have computed the relative cost of the light, 
power, and heat generated by the electricity transmitted to the 
emachon to be but a fraction of the cost where obtained in the 
ordinary ie By a battery or steam er it is forty-six times 
cheaper, and by ae pate probably 95 per cent cheaper.” 

It has been computed that by Edison’s process the same amount 
of light that is given by 1000 cubic4eet of t the carburetted hydro- 
| grok ag gat used in this way, and for which from 2 dols. 50c. to 

is may he obtained for from 12c. to 15c. Edison will 
soon give a public exhibition of his new invention. 








THE CHEMISTRY OF DIRT. 

Mr. H. C. Barriert, Ph.D., F.C.S., read a — at the 
recent Sani Congress in Stafford, on ‘The Chemi of 
Dirt,” from which we make the following extracts :—The object 
of which was not merely to prove the truth of the aphorism ‘that 
dirt is matter out of place,” but to enumerate and describe a few 
of the strayed icles which find res ge! but uncongenial 
resting places where they are not wanted, and more particularly 
to point out some of the means by which several of the dangers 
inherent to dirt may be conquered or avoided. Dirt comprised a 
little of all sorts—solids, liquids, and gases. These the air con- 
tinually took up by suspension or absorption to deposit or diffuse 
them, as the case might be; and sometimes the very methods 
adopted to cleanse or purify our dwellings added to the real dirt. 
We might successfully trap and disconnect all communications 
between the house drains and the sewers. Poisonous exhalations 
might be sroveed from making their way into our living-rooms or 
sleeping-chambers. But there were no dust or gas-proof doors or 
windows, and the insanitary architect or decorator covered up the 
festering filth on the walls with another seemingly clean paper 
coloured with arsenic, or paints with deleterious pigments. Mr. 
Bartlett’s concluding remarks upon this subject, an extract from 
which closes our notice of his paper, will be found particularly inte- 
resting. What he says of cleanliness is also worthy of oh ne rom 
True cleanliness is a matter of minutiz, and admits of no subter- 
fuge. If dirt can find a crack, a ledge, or an absorbent surface 
which cannot be reached by the ordinary method of cleansing, there 
dirt will accumulate, and where dirt is there will disease be also, 
To avoid the ibility of dirt finding shelter in our domestic 
habitations, what must be done? Carry out, says the scientific 
sanitarian, the minutiz of cleanliness, by insisting upon an almost 
microscopic inspection, and use every valid means to maintain 
the large surfaces of the walls and ceilings as free as possible from 
injurious matters which may be absorbed or given out. If we are 
to look to our neighbours for painstaking cleanliness we must go to 
Holland for example, where it is popularly believed that no 
ee injury would ensue from dining directly off the 

ooring boards or tiles. Beyond the delightful duty of scrub- 
bing everything which is not painted, the Dutchman and his 
wife find no such esoteric and sanitary delight as in painting 
everything which cannot be scrubbed or rubbed bright. And 
the Dutchman is right. No layer upon layer of paper- 
hangings, with brown grey, or green, arsenical dust to slowly 
poison the more susceptible of the family. No sham plaster 
walls, porous to sewer gas, and corrupted with putrified 

te, can be allowed. If we have lath and plaster, let it 
e painted, and if we cannot have wainscot or mahogany kept 
brilliant by continual cleanly friction and polish, let us have a 
clean painted wooden surface. As artistic in tint, and in the 
isposal of the colours and decoration as taste and means will 
afford it; but to carry out a determined way against dirt and 
disease, let us have paint. These are no longer notions peculiar 
to the Dutch. They are sanitary axioms which we cannot afford 
to ignore. As to the question of paint, Mr. Bartlett said that no 
recautions would prevent the use of white or red lead paints 
ing exceedingly injurious to those who inhabit rooms in which 
the paint has not perfectly dried. The important question was, 
how long a time must clapse before whitelead paints can be con- 
sidered so perfectly dried as t: be absolutely free from diffusing 
their injurious influences? I will reply that it depends upon 
circumstances over which we have frequently no control. It is 
no exaggeration to assert that very little paint containing white- 
lead as tts basis becomes so hard and dry within months of its 
application as to preclude the possibility of poisonous matters 
being given off. have had distinct proof that the injury 
accruing from the diffusion of lead in the air exists to an 
extent far surpassing the well-known poisonous influence of 
minute quantities of lead in drinking water. I have there- 
fore always recommended the substitution of zinc white 
for whitelead, for the all-important reason that it is harmless. 
I find the oxy-sulphide of zinc pigment invented by Mr. Thomas 
Griffiths, of Liverpedk to be a very curious instance of the fulfil- 
ment of the demands of sanitary science, We insisted that we 
must have a non-poisonous white as the basis of the oil paints 
used in our dwellings. Zinc oxide was proposed, and I believe 
large fortunes have been made out of its manufacture, notwith- 
standing the drawbacks. The economies of labour and expense 
must, however, be included in the demands of sanitation, or the 
use of the best and most harmless of pigments is certain to be 
evaded. ‘The fiat of the trade is issued against it, and it becomes 
doubly dear and difficult to ensure its use. Oxy-sulphide of zine 
is then brought forward as dense as white lead and as opaque, ita 
colouring qualities even exceeding the lead paint, and as it does not 
change colour like whitelead and is as cheap, all things considered, 
we may welcome another powerful auxiliary, which, while inno- 
cent of | itself, will help us immensely in our campaign against 
dirt and disease, 








ARCHITECTURAL CEMENTS.—In our impression for September 
20th we advocated the introduction as an architectural material 
of a cement warmer in tone than Portland cement, and we 
pointed out the principles which must guide the manufacturer 
who proposed to introduce what would be a a improve- 
ment in a material with which every one is familiar. It would 
appear that our ideas on this subject have been anticipated, 
for Mr. Frederick Ransome informs us that he has long been 
labouring to produce the much-needed material, and that he has 
at last succeeded in making a cement chemically identical with 
Portland cement, although composed of different raw materials. 
What these materials are, or the nature of the process by which 
they are combined, we know nothing about, as Mr. Ransome’ 
experiments have not yet been concluded, or his patents finally 
settled. This cement is to be used ly like Portland cement, 
and is stated to rong exactly the same qualities. When dry 

our, very nearly pure white. It contains no 
salt to effloresce, and can be manipulated just.like Portland 
cement. Mr. Ransome has submitted two specimens of this 
cement to ug in the shape of tablets about 3in. square and jin. 
thick. One is almost white, and was made on the 8th of August. 
The other, about as old, is rather darker in colour, and resembles 
We can of course say nothing concerning the 
tensile strength or mechanical qualities of the material. The 
specimens to which we allude have been far too recently made, to 
enable us to pr an opinion as to the hardness which they 
may ultimately assume. They look very beautiful. We have 
no reason to doubt that the material may possess all the excellent 
qualities attributed to it by Mr. Ransome, who ought to know 
as well as most men what is and what is not a good cement, 
and it is certain that a material of the given colour, which is as 
good as, and can be worked like Portland cement, constitute 
a great — on anything in architectural cements now 
in the mar 
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NEW WET DOCK, BURNTISLAND, FIRTH OF FORTH. 
MESSRS. MEIK, SON, AND:BOUCH, EDINBURGH, ENGINEERS. 
(For description see page 267.) 
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D. 8. (Greenock).—Platinum, with 10 per cent, of iridium. 
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Marine Governons.—-The address of Mr. Bachelor was wrongl 
Works in our last impression, 


and 
treatise on 
F. N. Spon. 
H. G. (Stratford).—(1} The number b Patan ee made by a wheel driven by 
a single-threaded worm will revolutions made by the worm divided 
by the number of teeth in the wheel. If the worm is threaded the 


revolutions of the wheel driven by it will equal its own divided the 
number of teeth in the wheel. (2) Two. piog 





POLISHING SPECULA. 
(To the Bditor of The Engineer.) 
ery tps ne th one —< tell me gl vay = — “— 
used for polis’ specula of telescopes mean Ww! 
or pitch enters oo. ee 2 oe ae One 6 ee ae 
100 — without becoming soft? G. C. 





STREET TRAMWAYS. 
(To the Editor of The Engineer.) 
Srr,—As you and some of your readers respectin; 
the date of opening the Birkenhead Street Railway, I beg to inform you 
that this, the first street ss ‘in England, was opened on A’ 


80th, 1860, when George Francis the oter of the und 
gave a grand banquet to a large number of fnfluential guests. - 
Liverpool. Dicky Sam. 





PARIS AWARDS. 
(To the Editor of The Engineer.) 

S1r,—We notice several of the papers are publishing what purports to 
be a list of the Paris awards. We find th that we are eredised with 
a bronze medal, We should be glad if you would kindly correct this 
error by stating that we are the Vr vend of a gold and a silver medal 
for our machinery exhibit, in addition to w we have it on 
authority that a silver medal has been awarded to the inventor of the 
hot air e of which we are the sole makers and the exhibitors. We 
think it right to point this out, as the former statement is not calculated 
to do us an , and we may mention that since our letter of the 
16th ult. we have had a communication from Mr. Cunliffe:Owen. 
Haywarp TYLER anp Co, 


84 and 85, Upper Whitecross-street, London, E.C., Oct. 8th. 
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THE ELECTRIC LIGHT AND THE GAS COMPANIES. 


Gas companies, both in the metropolis and the coun 
manifest much alarm concerning the influence whick 
the electric light is Fkely to exert in the future on 
the value of their property, Nor are their fears 

undless, Gas shares have recently been depreciated 
in Bing: « Pyne ar oy three 
w ey more t 12 They 
to a class of securities which’ has never been mu 
affected by the fluctuations of the money market. ip | 
have as a rule proved excellent investments, and 
trade cannot be said to have had anything to do with the 


drop in their convertible value to which we refer. It is 


lementary | could not be diminished. If the light could be mad 


ays of the present | sid 
cent. 


asserted freely that this drop is wholly due to apprehen- 
sions that gas will be su the electric ligh 
we see no cause to doubt the of the statement. 
bap drops say our opinion there is good reason to 
think that although the worst fears of alarmists may not 
peer elearning rao ori gne« Ratigegucdi 1 
br fag at no very distant date with a powerful 
ri The question of gas versus electric lighting is of 
great importance, and a cient number of facts are 
available to enable us to show our readers precisely how 
matters stand, and to make them acquainted with the 
prospects of the electric light. ‘ si 
It may be taken as proved that electricity can_be 
employed to light streets and large public buildings. We 
t to find that the neers of the gas companies 
to admit a truth which should be patent to every- 
one who has recently visited Paris and kept his eyes 
open. At the half-yearly meeting of the South Metro- 
litan ight and Coke Company, held on Monday, 


r. Geo ivesy, secretary and engineer to the com- 
y, pen alee that the electric light was not a fit light 
for ail ublic streets, for a diff and not a concen- 


trated light was required. The electric light could not 
be diffused ; “they would have very brilliant centres of 
light at long oe and as they increased the 
distance from a light they would have to increase its 
intensity in the ratio of the square of the distance. 
There was another objection to the electric light, which 
was its extraordinary intensity, a light to 2000 
candles was no bigger than a finger’s end, and its intensity 

e@ as 
cheap as gas it would, on account of these objections, be 
wholly unsuited for ordinary lighting purposes.” It is not 
necessary to criticise Mr. Livesy’s arguments very closely. 
We cite them only because they are identical with those 
which have been used at nearly every recent meeting of a 
gas company to reassure the shareholders, Facts exist 
which entirely refute all such statements. Thus, for 
example, the Avenue de l’Opera, in Paris, a magnificent 
new street, much longer and wider than Pall Mall, islighted 
from end to end by electricity. The Jablochkoff candles 
are carried in forty-six opal glass globesat a height of about 


16ft. above the pavement. The illumination is perfect. | if 


The whole street is flooded with a light as clear and soft, 
and more brilliant than that of the moon. There is no 
lack of diffusion. There are no hard and offensive shadows. 


® | There is no troublesome glare, and it is quite certain that 


each lamp gives much less light than that of 2000 candles. 
The Avenue de l’Opera is the most ee lighted 


thoroughfare in the world, and it is useless to argue, with | by 


this fact before us, that the electric light is unsuitable for 
streets. For public buildings it is equally useful. If 
those of our readers who hesitate to accept this state- 
ment can pay a visit to the +t Hippodrome in 
Paris they will have their doubts set at rest. This 
enormous building, capable of accommodating some 
6000 or 7000 visitors, and more like a Roman amphi- 
theatre of old than a modern circus, is lighted entirely 
by electricity; some twenty-four lamps being employed 
for the purpose, a greater or smaller number being ignited 
as the Cages of a. pe md _— ; oo 
ls no g no heat, nothing to fatigue the eye; and this 
while the smallest stones in the sand with which the 
arena is strewed may be seen as in daylight by those in 
the boxes above. We e rate in no way when we 
assert that the Paris Hippodrome could not have been 
a by gas any more than our own Crystal Palace. 
If we descend to smaller buildings we find shops and 
factories all over France using the electric light freely 
and successfully. The whole goods yard of the St. Lazare 
terminus of the Western Railway of France is lighted 
by electricity. In one word, the people of France have 
succeeded in applying electricity to the production of 
artificial light for every conceivable purpose save the 
illumination of —— wellings. We are happy to add 
that in England the example set by France is being fol- 
lowed. The electric light may be seen every night in the 
Strand, and it has within the — week been adopted 
by the London Stereoscopic Company, in Regent-street, 
and by Messrs. Wells and Co., in Shoreditch. To argue, 
then, that the light is a failure, or is unsuitable, or 
inapplicable to the required purpose, is sheer waste of 
time, and we are surprised that gentlemen of Mr. Livesy’s 
standing should be so ignorant of what is going on round 
them as to be able conscientiously to assert the contrary. 
The weak points about the electric light are its enormous 
cost, and the fact that up to this moment no means have 
been devised for bringing it into dwelling houses. Even 
this last statement must, however, be taken with some 
reserve, if the news which reaches us from America, and 
to — we eal refer in a ot taht be true. y= is a 
easy to see w. e expense of lighting a street elec- 
tricity should be enormous, but it a thatitisso. It 
is asserted, for example, that the illumination of the Avenue 
de l’Opera by electricity on the present scale would cost 
about £10,600 per annum. At another time we may 
deal more fully with this question of cost. For the 
present it must suffice to say that we see no reason why 
it should be excessive, because the machinery used does 
not wear out, and is comparatively inexpensive; and the 
cost of the steam power employed is out of all proportion 
to the enormous sums with which each lamp in venue 
de for example, must be debi ‘But be the 
cost what it may be now, it is evident that it can be 
much reduced. Still the ts of gas com- 
es sh be all directed in this direction; and 

if they can prove that electricity is now, and must always 
be, too dear to render its general adoption as a lighting 
agent likely, we shall not quarrel with them. The argu- 
ment is perfectly legitimate, and all the facts are on the 
e of the gas companies at present. How they 
remain so is quite another thing. It may be 
urged that the electric light cannot be applied conve- 
niently, because numerous centres of power will be 
naphed to produce electricity. It may be taken for 





granted that no single machine, such as that of G: 


ramme 
or Siemens, will keep more than half a dozen lights going; 


and the reason is evident. The curbon is ignited solely 


t, | because the break in the circuit causes resistance. But 


we can very quickly multiply resistances, until at last 
the current is, for all practical purposes, entirely inter- 
cepted, and no light is qeocneee. As we have said, about 
ene appear to be the greatest number that can besuc- 
cessfully worked on a single circuit. It would be possible, 
when or a@ hundred fights are wanted in a long street, 
to employ a sufficient number of dynamo- 
machines, all placed in a single building, and to lead 
separate wires from these machines to individual groups 
of lamps ; but there are difficulties and objections about 
this and it is no doubt better that the machinery 
should be distributed throughout the le of a street. 
Here is an excellent argument ready to hand of the 
gas companies’ officers. Why they have not freely used 
it we fail to understand. ore they really know 
nothing at all about the electric t, and cannot tell 
what are its strong and what its weak points. 

We have referred below to an announcement which 
comes from the United States. The New York Sun is 
responsible for the statement that Mr. Edison has devised 


electric 


a method of producing the electric light which is quite 
new. We reproduce ge nan, ol in another page. It 
will be seen that if Mr, Edison gas shares will 


righ 
become of very small value indeed. Me Edison is so 
much afraid of pirates—and not unreasonably—that he 
absolutely refuses to make the smallest details of the 
invention public until his patents are secured. Were it 
not that such things as the telephone and microphone 
exist, we should say that Mr. Edison was completely 
mistaken, and that he could not do what, according to 
the New York Sun, he says he can do. As it is, we must 
content ourselves with saying that he may have dis- 
covered something entirely new concerning electricity 
and its behaviour. We do not wish to convey that it is 
impossible to put small electric lights into every room of 
a dwelling house. At léast one small light of the kind 
an A seen near the French furniture department of the 
ibition. But we cannot see how, with only 500-horse 
power, he can do all that he promises, As to the details 
of his system, as we have said, nothing is known, and 
if we understand his somewhat mystic allusions 
aright, there are only three ways in which, so far 
as we can see, it would be practicable to use a 
single oarne to light a large metropolitan district. 
The first plan would consist in so arranging matters that 
each lamp should be supplied by an intermittent 
current of electricity, so t the resistance caused 
each lamp would be alternately very great 
and little or nothing. [Electricians will not find 
much difficulty in understanding us, and to those who 
are not electricians it would be impossible to make our- 
selves intelligible without diagrams, which the mere idea 
involved is not worth. The second plan consists in placing 
in a box at the foot of each lamp-post, a small dynamo- 
electric machine, and an electro-dynamic machine. This 
last would be put in motion by a current of electricity 
sent from the chief station, and, driving the d 0- 
electric machine, would produce the current required for 
the lamp. In this ot ere power enough to begin 
with, any number of ps may be kept going. The 
third system would consist in producing secondary cur- 
rents, one for each lamp, by means of induction coils. If 
Mr. Edison can es with secondary currents produced 
hy machines or coils, and yet have 1000 or even 100 lights 
on a single circuit, he must have discovered a resisting 
medium which is at the same time a perfect conductor ; 
or hit on some new law of the conversion of electricity 
into light, about which the world knows nothing at 
resent. It is probable that the New York Sun, by 
imperfect acquaintance with what Mr. Edison is actually 
doing, may have unwittingly exaggerated. Mr. Edison 
has-done so much, and as, as a rule, succeeded in 
achieving what he has undertaken to do, that we shall 
be very much surprised if he has not really effected a 
substantial improvement. Meanwhile, until we know 
the facts, we may be excused if we accept with extreme 
hesitation all that is conveyed by the report in question. 


LONDON WATER SUPPLY. 


NotwiTHsTANDING the virtual defeat which they 
suffered = past session, the Metropolitan Board 
of Works are disposed to enter on a fresh parliamentary 
campaign for the acquisition of the water supply. On 
this occasion they propose to simplify oo by 
merely asking for — to purchase the undertakings of 
the companies, without, at the same time, introducing a 
Bill for the construction of new works. The scheme of 
dual supply, which made so great a figure a year ago, 
when the Bills of 1878 were in Laps, «9 nw is now hea: 
of nomore. Mr. Roche, who so ably launched the pro- 
ject of the two Bills—one for purchase and the other for 
new works—now maintains a despairing silence. Nothing 
is yet decided upon, but the intentions of the Board are 
tolerably clear. If the Government will promise them 
support, or will at least render them some facilities, the 
Board will again incur the expense and trouble of coming 
before Parliament with a Bill to supersede the companies. 
Without some such encouragement it does not seem likely 
that the Board will proceed. We have said that the 
Board do not propose to bring in a Bill next year for the 
improvement of the water supply, but we observe a 
clause in the resolution they have just adopted which 
points to something more than the bare retention of things 
as a are. The resolution in question is to the effect that 
the Works and General Committee should con- 
sider and report te oes the advisability of preparing a 
Bill to be laid before Parliament, providing for the 
acquisition by the Board of the interests of the several 
companies now supplying London with water. But the 
Committee are also to report “upon what steps it will be 
desirable should be taken to insure an improved supply 
of water to the metropolis.” This is vague, but we sup- 
pose it is intended to encase s pannees, ing before 
the Home Secretary with a scheme for buying “ie water 
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panies were doing, it was not 
would consent to a transfer of the water suppl 
the companies to the Board. The authorities at 
gardens must still feel the necessity of showing 
they take the place of the water a 
will reap some benefit from the alteration. How this is 
to be done when .the only measure contemplated is one 
for the purchase of the undertakings, is not yet clear, 
but the tag at the end of the resolution shows that the 
Board feel they are expected to do something more than 
step into somebody else’s shoes. 

In order to gauge the “advisability” of going before 
Parliament, we presume the Committee will endeavour 
to ascertain the feeling of the Government. If there is 
no hope of help in that quarter, the Metropolitan Board 
will probably abandon the affair, at least for the ensuing 
session. If Mr. Cross holds out no expectation that the 
Government will assist the Board in carrying a Purchase 
Bill, the latter body will probably adopt the tactics 
already shadowed forth in debate, and retire from the 
struggle with the intimation that the Government, and 
not the Board, are henceforth responsible for the fact that 
the water supply remains as it is. Metaphorically, and 
almost literally, the members of the Board will “ wash 
their hands” of the affair, leaving the guilt to rest on the 
head of the Home Secretary. There is, perhaps, one 
other contingency to be considered, and it is this—that 
the Board might propose a Regulations Bill. This, how- 
ever, can only come to pass in the event of the General 
Purposes Committee reporting against the introduction 
of a Bill to effect a purchase. A Bill to regulate the 
water companies, placing them under stricter obligations 
than those by which they are now controlled, might be a 
fair substitute for an actual transfer of the undertakings. 
But the Metropolitan Board have managed to spoil their 
prospects in that direction. They have already clearl 
shown that it is not their intention to do anything whic 
can improve the water wry SS long as it remains in 
the hands of the companies. The Metropolis Water Act 
of 1871 was a Regulations Act, giving certain power to 
the Board of Trade and the Metropolitan Board. But 
the proceedings of the Metropolitan Board under this 
carefully devised measure have been xi/. The gentlemen 
in power at Spring-gardens view the Act of 1871 with 
disdain, and treat the water companies pretty much as 
the Jews did the Samaritans. The hao are quite will- 
ing to treat with the water companies on the terms of a 
surrender. The Board were singularly unanimous on that 
point last year, and so they would be this year, were it 
not that they are ashamed to go into Parliament to be 
beaten. Altogether, this water question is the béte noir 
of the Metropolitan Board. Parliament will not trust 
them ; the Government will not help them; and the com- 
panies are too strong for them. What the Board might 
do, they “won't.” They might get a constant supply, 
but they grumble at the regulations laid down by the 
Board of Trade with fespect to the fittings for the con- 
stant service, and therefore refuse to take any action in 
the matter. The former functions of the Board of 
Trade with respect to the water supply are now trans- 
ferrga& to the Local Government Board; but the Metro- 
_ politan Board still stand aloof. Colonel Bolton occupies 
the responsible post of “ Water Examiner” under the 
Act of 1871; but the Metropolitan Board care nothin 
for Colonel Bolton, who regularly reckons up every mont 
how many hundreds of miles of streets theré are in 
which hydrants might be placed on constantly charged 
mains. The companies are ready to affix the hydrants, 
says Colonel Bolton, “when required by the authorities.” 
But “the authorities” at Spring-gardens practically 
ignore the constantly charged mains, the hydrants, and 
Colonel Bolton himself. The Board, therefore, are not in 
a position to propose a Regulations Bill, and if they 
bring forward a Purchase Bill, even with some sort of 
aid from the Government, we do not expect to see them 
carry it. 

The water question is calculated to precipitate sume 
serious issues as to the local government of the metro- 
polis. There is nothing more likely to upset the Metro- 

olitan Board than this matter of the water supply. 
Public -opinion inclines strongly to the view that the 
water companies should be superseded by a_ public 
authority. Parliamentary blue books speak to the same 
effect. In 1871, following on the report of the Duke of 
Richmond’s Commission, the time seemed ripe for trans- 
ferring the water supply to the Metropolitan Board. The 
Government of the day brought in a Bill which would 
have given the Board power to effect the purchase ; but 
the opposition to the measure was so strong, and the 
difficulties were so great, that the Bill had to be with- 
drawn. In place of it, the tions Bill was brought 
forward and carried ; but the Board never loved the 
substitute, and have given itno countenance. But if the 
Purchase Bill failed in 1871, what chance can there 
be for such a measure in 1879? It failed last year, why 
should it succeed next year? Yet every year is making 
the case more difficult. In 1856 the net revenue of the 
London water companies was £300,000. Ten years later 
it was £500,000, and in another ten years it became 
£750,000. At twenty years’ purchase the value of the 
companies in 1856 would have been £6,000,000, in 1866 
it would have been £10,000,000, and in 1876 as much as 
£15,000,000. Twenty years have more than doubled 
the value of the undertakings. But as a matter 
of fact, the water companies are not likely to 
be bought up at the present time for even as 
much as £20,000,000. Every year’s delay, it has just 
been said, means another million added to the price, 
y the affair is vast—so vast that neither the 
Government nor the Legislature like to see it placed in 
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cers may be transferred to the new 
organisation, and if not they will be fairly compensated. 
But the members of the ill not be compensated, 
and it may happen that they will not be transferred, 


THE THAMES VALLEY DRAINAGE SCHEME. 

Ir is well known that a wide diversity of opinion 
exists concerning the best method of disposing of town 
sewage. It is not so generally understood that the highest: 
authorities on drainage, hold the most conflicting senti- 
ments concerning questions which have little or nothing 
to do with the disposal of sewage, and refer only to the 
means to be adopted for collecting and removing it. It 
a safely said that every engineer who has dealt 
wit. no at all has his own views on the subject ; and 
local need not want an excuse if they are dilatory in 
carrying out Government orders or obeying injunctions. 
An admirable example of the unfortunate condition of 
sani engineering is afforded by the proceedings of the 


Joint Drainage , constituted to deal with the 
se of agg ‘neem, Isleworth, and the sur- 
rounding district. e se from the towns we have 


named is now poured into the Thames, and it will be 
remembered that more than two — ago an injunction 
was obtained against the local authorities to compel them 
to dispose of their ap oy © without polluting the river. The 
authorities appear to have taken action without much 
delay. —_ asked engineers to furnish schemes for the 
disposal of the sewage. Engineers responded promptly and 
liberally, and the astonished Board recently found them- 
selves in possession of no fewer than twenty-five separate 
schemes, prepared by nineteen individuals or firms, viz. :— 
Four for total diversion to the sea, twelve for irrigation, 
four for precipitation and irrigation, three for precipita- 
tion and filtration, and two for precipitation only. The 
estimates were at least as various as the schemes, and the 
Board saw that it would be impossible for them to make 
a selection unaided. Instead of adopting the system 
pursued at Bournemouth, and criticised in our pages last 
week, they called in the services of a competent and 
dispassionateauthority—Mr. Buchanan, C.E., of Delahay- 
street. They paid him a fee of £100, and employed him 
to compare the whole of the schemes, to reduce them to 
something like a common. standard, and so enable the 
Board to understand in what the discrepancies which 
perplexed them really consisted. Mr. Buchanan was in- 
structed moreover to express no me concerning the 
relative merits or demerits of the schemes—a very prudent 
precaution which had the effect of leaving his mind entirely 
unbiassed. A copy of his report is now before us, and 
we have seldom read anything more to the point. The 
chairman, at the last meeting of the Joint Drainage 
Board, said nothing more than Mr. Buchanan deserve 
when he asserted that “no public body ever invested a 
hundred pounds to greater advantage than the Joint 
Board ha done in asking Mr. Buchanan to make this 


report. 

We fear that little would be gained by reproducing 
Mr. Buchanan’s report ix extenso in our pages, unless we 
accompanied it with a full description of the various 
plans to which it refers. This would occupy much more 
space than we can spare, and we must content ourselves 
with collating certain facts which set forth the confusion 
and perplexity involving sewage questions. As we have 
said, twenty-five schemes were submitted to the Joint 
Board. The nature of these schemes will be gathered 
from an extract from Mr. Buchanan’s report which 
will be found in another page. It appears that 
the gentlemen who, we presume, most carefully 
investigated the problems with which the Joint 
Board have to deal, are very far from being unani- 
mous as to what is to be done with the sewage when 
it has been collected. Four propose that it shall be 
carried away to the sea, nine that it shall be turned 
on to a sewage farm ; three hold that ane ners and 
irrigation ought to be adopted in combination, two are 
in favour of precipitation and filtration, and two advo- 
cate precipitation only. How can unfortunate local 
sanitary authorities arrive at any conclusion under such 
circumstances? Adopt what scheme they may, they 
will be sorry they have not adopted another. But per- 
plexities do not end here. All the estimates differ in 
amount, and this not only because the works, the 
execution of which is contemplated under each scheme, 
vary in extent and magnitude, but because the proposers 
seem to hold views which have little or nothing in 
common, as to the price which work ought to cost. 
Again, the dimensions adopted for sewers to carry 
away given volumes of water appear to be unknown 
quantities, for no two estimates are in perfect 
accord on this point; and one of the principal 
duties di by Mr. Buchanan has consisted in pre- 

ing new estimates, in which only the quantities and 
not the prices shall vary. Mr. Buchanan has grouped 
his analyses of estimates in two tables, one compiled from 
the — submitted, the other prepared on a common 
standard of price. As examples of the fi iven in 
these tables we may cite the following :—Sir J. W. Bazal- 
gette estimates that to carry the sewage to the sea would 
cost £267,935 ; Mr. Buchanan makes the cost £267,724 ; 
Messrs. Gotto and Beesley estimate the expense at 
£490,202 ; Mr. Buchanan brings it up to £498,823. In 
irrigation schemes, Mr. Boys estimates the cost of his 
plan at £426,600; but Mr. Buchanan reduces this to 
£273,779, to which must be added £303,200 for the sew: 
farm, bringing the total up to £576,979. One of the 
two irrigation schemes submitted by Messrs. Bailey 
Denton, Son, and North, would cost according to them, 


qd | different estimates sent in. 





£239,045, and ing to Mr. Buchanan, £192,165. 
Of the schemes for precipitation only, that of Mr. Man- 
is estimated by its author to cost £230,500, while 


Mr. Buchanan puts it down at £379, The dis- 
crepancies are accounted for by the different views 
taken by engineers as to the value of the same. things. 
“ For instance,” Mr. Buchanan, “some have taken 


the price of a 4ft. diameter culvert at £5 per yard run 


others £3 ; yg mage pecenerg ne: Frigg, 
culvert at £5, others at about that. Then again, 
some have designed their sewers to discharge half the 


total prescribed quantity in six hours—that is to say, the 
whole daily di of 14,467,500 — in twelve 
hours ; others have assumed that this discharge may be 
spread over twenty-four hours. As to engine power, 
some have estimated for sufficient to raise the whole 
of the se to the required height in twelve hours, 
some in eighteen hours, and some to spread it over 
the whole twenty-four hours.” It certainly seems strange 
that engineers before they prepared estimates dic not 
ascertain the conditions under which the sewage was to 
be discharged, with sufficient accuracy to prevent one 
man from contemplating the performance in six hours of 
a duty for the discharge of which others were content to 
allow twenty-four hours. 

The further we go into this matter the more startling 
does the diversity of opinions appear. It is almost impos- 
sible to find any one point on which all the proposals agree. 
Taking, for example, the capacity in cubic feet per minute 
of the main intercepting sewers, we find that while Sir 
J. W. Bazalgette allows 1390ft., Mr. Edward Monson wants 
not less than 9945ft., the required m aig’ calculated on 
the basis of three times, the prescribed quantity being 
1607ft. Again, engine power will be required for pump- 
ing. The cost of this is variously stated, the prices 
named ranging from £440, as given by Messrs. Robinson 
and Melliss, to £7700 per annum, by Messrs. Donaldson 
and Davenhill. It we turn to the various proposals 
for dealing with the sewage by local treatment, we are 
again brought face to face with discrepancies of the 
eet kind. These are of course mainly due to the 

ifferent values attached by the authors to the results of 
their schemes. For example, Mr. Grover estimates that 
the cost of treatment will be covered by the proceeds of 
the manure sold at 25s. P wl ton, while Mr. Monson 
estimates the cost of clarification at £1665 per annum, 
equivalent to a capital outlay of £41,625 ; Messrs. Robin- 
son and Melliss estimate it at £5840 and £4763 for their 
two schemes respectively, equivalent to capitals of 
£146,000 and £119,000 ; and Mr. Mansergh takes it at 
£9000 per annum, or a capital of £225,000, none of these 
three latter venturing to take any credit for the value of 
the proceeds. Mr. Russell Aitken and Messrs. Gotto and 
Beesley give no estimate on this matter. 


It is not necessary, we think, to give any additional 
examples of the difficulties with which towns anxious to 
dispose of the sewage have to contend. It does not 
appear to us that the case of Kingston and its environs 
is exceptional. If the sewage of any one of a dozen 
towns which we could name had to be “dealt with,” a 
dozen different schemes would be suggested, and a dozen 
The truth seems to be that 
engineers have as yet no fixed principle to go on in 
dealing with town sewage. The only thing certain about 
the matter is that no scheme can be suggested fur any 
given place which is assuredly the best now, and will be 
assuredly the best in half a dozen years. Under the 
circumstances towns must be content to accept bad 
bargains for the want of better; and to feel that it is 
extremely probable they are unavoidably wasting large 
sums of money. We shall watch with some curiosity for 
the decision of the Joint Drainage Board. It has been 
decided that a copy of Mr. Buchanan’s report be sent to 
each of the engineers named therein, and that they be 
asked to make any comments on it they think proper. 
restricting their observations to their own schemes, an 
saying nothing concerning those of others. These com- 
ments must be sent in < the 12th inst., and a special 
meeting of the Board is to be held on Wednesday, the 
16th inst., to take them into consideration. 





OUR FRENCH RIVALS IN IRON AND STEEL, 


THE principal Sheffield firms were well represented at the 
late visits of the Iron and Steel Institute to the works 
of MM. Schneider et Cie., at Creusot; MM. Petin et 
Gaudet, at St. Chamond; and the Terrenoire Company, at 
St. Etienne. One of the visitors who is connected with the 
largest stecl establishment at Sheffield, noticed several points 
which are of interest to English firms. Several Siemens- 
Martin melting furnaces attracted his attention. In these 
are made the solid steel castings which have gained the Terre- 
noire Company a p 1803-0 reputation. ‘The process has 
taken ten years for development, and cost the company a 
large fortune in experiments—chemical, physical, and prac- 
tical. By this process the company claim to be able to pro- 
duce steel castings of several tempers, as solid and with the 
same density and physical qualities as forged steel. ‘The 
essential part of the process consists in imparting to the 
fluid steel certain ingredients in given specified proportions, 
casting into moulds in the usual way, and then annealing. 
In the rail, angle, and rod mills the visitors also found 
— and novel arrangements for the lifting of ingots into 
and out of the fires, raising them to the rolls, returning them 
through the top rolls, in the case of the three-high trains, 
and for reversing the rolls in the ordinary two-high trains. 
One of the mills was pronounced by the visitors to be the 
best arranged and most complete of its kind they had ever 
seen. The representative to whom we referred at the outset 
states :—‘‘The general neatness of the whole place, the 
dexterity, precision, and quickness with which the men wert 
to work would, I am afraid, have taken the conceit out of some 
of our English, and ially Sheffield rollers, who are too 
commonly of opinion no one in the world can roll steel 
to perfection but themselves.” The Terrenoire Company 
have extensive manufactories at La Voulte and at Bességes. 
They employ altogether nearly 8000 men, and have 143 
steam engines, equal to a total of 505-horse power ; nineteen 
blast furnaces, eight Bessemer converters, fifteen Siemens- 
Martin furnaces—melting, eighty-four puddling furnaces, 
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-five reheating furnaces, twenty-eight 

lathes, twelve steam hammers, aes 
Their total consumption and produce during 1877 was 
100,000 tons of coal, 200,000 tons of iron ore, 1 
cast iron, 22,500 tons of castings, 48,600 tons of finished steel, 
and 1500 tons of steel castings without blow-holes. This 


is the output and consum a a of d 

trade. would, of course, be considerably anymenie 
business were ith the tatives of the 
masters giving us their opinions of French factories, and the 


artisan reporters examining the finished articles, the English 
— must soon have ample information about French 
products. 

THE NEEDLE AND ITS UNDERTAKERS, 


Ovr contemporary the Z'imes is not celebrated for its know- 
ledge of technical matters, and often when it does not blunder 
ex mero motu, it is the victim of excessive zeal or hoaxing 
spirit in others. Wedo not know who inspired the last leader 
in yesterday’s impression ; certainly those most interested in 
it could not have been party to its publication, for if anyone 
had cause to exclaim ‘“‘save me from my friends,” the 
exploiteurs of the needle are the men. After describing the 
means employed by Mr. Dixon in bringing and setting up the 
pin which undertakin, 2 described as ‘‘a iam h sae 
modern engineering,” and dis: i ssible the 
earlier ees of Konlena ot la the article concludes 
as follows :—‘‘ The settlement of this question will terminate 
the undertaking of the two private citizens who, ina far more 
real sense than that in which it was presented by the Ruler of 
Egypt, have presented the needle to this country, In the 
case of one of the donors, as we have seen, there has not only 
been the pecuniary munificence which is common to them 
both, but also a display of engineering skill which has eclipsed 
all former efforts in the same direction, There is no other 
country in which those who had successfully completed so 
great an enterprise would not receive from the Government, 
as a matter of course, some signal mark of the national appre- 
ciation ; and such a reward, if it were conferred in the present 
instance, would be confirmed by the general approval of the 
public.” All this is nonsense, pure of simple. Is the Z'imes 
aware that the Vatican obelisk weighs over 330 tons, and the 
Luxor monolith in Paris, upwards of 250 tons, while that 
which stands on our river bank, as if we could not carry it 
further, weighs only 186 tons? Moreover, both the former 
obelisks were brought many hundred miles down the Nile. 
Is the Times also ignorant of the fact that M. Lebas raised 
his obelisk from a horizontal position in line with the top of 
the estal, to the vertical position, in two and a-half hours, 
while Mr. Dixon took several weeks to perform a smaller task ? 
Mr. Dixon undertook to erect the needle in London for 
£10,000, the limit of Mr. Wilson’s guarantee. He did the 
work well, no doubt, but he lost money in his contract. It was 
the purest matter of business with him, and certainly honours 
will be cheap in this country if loss in business is to be a good 
reason for their concession. No one with the slightest 
pretence to knowledge could honestly say that Mr. Dixon’s 
work was ‘‘a triumph of engineering skill.” Has the Times 
forgotten that Stephenson and Fairbairn raised the Britannia 
tubes—a far vaster undertaking? Stephenson, with honour- 
able simplicity, to his death declined honours which were 
thrust upon him, Mr. Dixon would be the last to claim for 
himself a place on the platform of those distinguished men, 
and we doubt not he is now not a little overcome by the 
weight of the bays the Z%mes has so lavishly heaped upon 
him. As for Mr. Wilson’s share in the transaction, that, too, 
was a pure matter of business. Mr. Wilson promised to pay 
the cost of the undertaking provided that it was actually com- 

leted and the cost to him should not exceed £10,000. If 
Mtr. Wilson is made a knight, he will simply have bought his 
honour for £10,000. All the risk he has run has been the chance 
ofjpaying £10,000 and getting thanks, but no title! Meanwhile, 
what is to be done for the families of the men lost at sea, and 
how are the ceaseless efforts of Sir James Alexander to be 
recognised ? 
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Proceedings of Inst. C.H. Vols. LIT. and LIIL. 
1877-8. Edited by James Forrest, Secretary. 
he a NOTICE, ] 

THESE volumes, on the whole, worthily sustain the 
character of the productions of the Institution under the 
new régime of the publication of original communications, 
along with papers, scientific or technical, translated from 
foreign journals, The average standard of merit of the 
apers, selected from those read at the meetings of the 
nstitution, contained in this volume, scarcely reach the 
standard of former years; perhaps it may be that the 
epidemic slowness which always, and in all directions, is 
attendant upon bad times, has somewhat lowered the 
standard as well as limited the number of valuable com- 
munications, or it may be that the selection made for 
publication is less happy than it might have been. No 
engineer whose practice is connected with the applica- 
tions of electricity can complain that sixty-three ‘pages 
are devoted to the paper of Messrs. Higgs and Brittle, 
onsome “Recent Improvements in Dynamo-Electric Appa- 
ratus,” including the two evenings’ discussions thereon ; 
but when we remember that electricity and _ electro- 
telegraphy have now institutions and organs of publication 
of their own, we cannot but think that this paper might 
have been here much abridged with advantage. The 
following paper by Mr. J. A. Longridge, “On the 
Evaporative Power of Locomotive Boilers,” and “ On the 
Action of the Blast Pipe on Locom 
valuable, as bringing before the reader in an orderly and 
lucid form, the present state of our knowledge of the 
subject, but really adds nothing to what has been well 
known for more than a dozen years past. The paper 
which follows, by Mr. H. Aydon, can scarcely be con- 
sidered a fortunate selection ; the author is so pronounced 
a partisan of liquid as against solid or even gaseous fuel, 
that in summing up the discussion he declared his convic 
tion that “in a few years, when the value of liquid fuel 
came to be more known and appreciated, no solid fuel 
would be burnt in houses or large towns.” Whether this 
means that liquid fuel is destined to supersede all others 
for domestic purposes, such as warming and cooking, or 
is meant to include also all manufacturing purposes, the 
statement is equally untrue, and incapable of being 
maintained. That gas obtained from coal, so refuse that 


it cannot be appli ge ga ma as solid fuel, nor at 
all for gas for purposes of illumination, may yet be pro- 
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duced as a fuel, has long been foreseen by most engineers 
whose of Sig Bey bee directed to the su ‘ect, and 


when, in course of time, the uses and advantages of gas, | 


as domestic fuel, shall have gradually become familiarised, 
we may perhaps venture to predict that, notwithstanding 
the oe already experienced from the multiplicity 
of pipes under our streets, a special system of under- 
sper mains will be laid down to conduct gas fuel sold 

y meter into every house in our cities and towns, which 
may besold ata profit for less than half the price of gasfitted 
for illumination. But this is a very different thing from 
the introduction of liquid fuel for domestic uses into our 
houses, and in the face of the innumerable accidents 
which twenty years’ poe se in the partial use of 
various inflammable hydrocarbons for purposes of light 
only, have shown to be inevitable, 'as the results of 
ignorance or carelessness, Mr. Aydon’s prediction may be 
set aside amongst those of visionary enthusiasts. _ 

Mr. Aydon seems to be but imperfectly acquainted 
with the antecedent Te his own subject ; none of 
the methods of employing liquid fuel which he refers to 
go back as far as the year 1860, but liquid fuel was in 
practical use at least twenty years earlier. About the 
year 1840 Mr. J. N. O. Rutter, manager of the Brighton 
Gasworks, employed coal-tar—then an unsaleable and on 
any large scale absolutely useless residue of gas-making 
--as fuel. It was poured in mixture with a small quantity 
of water upon broken fire-bricks pooped heated to 
redness, which filled the bottom of the retort furnace. 
Steam was afterwards substituted for the water, and in 
that form we believe the method was patented by Mr. 
Rutter, who sold his patent to the directors of the 
London and Dublin Steam Company as a steamship 
fuel be whom, however, it was never tried. The same 
method was for some months successfully used for raising 
steam in an ironfoundry at Dublin. The distillation 
of coal-tar for the production of what was then called 
naphtha was, however, before long established at Dublin, 
the accumulated stock of coal-tar previously sold at one 
halfpenny per gallon was doubled in price, and coal-tar 
fuel pen 8 no canoes compete with coal at 14s. to 16s. 
per ton, and so liquid fuel quietly died out until 
the Pennsylvania oil wells produced its partial resuscita- 
tion. Mr. Rutter, we believe, was the first prophet of the 
notion which we regret to find permeating Mr. Aydon’s 
paper, and the discussion thereon, that the water mixed 
with the liquid hydrocarbon is in part at least decom- 
posed, and the hydrogen burned as an adjunct to the fuel 
proper. It gives a rather humbling notion of the “Study 
of Steam,” which is supposed to be prescribed as part of 
those of every British naval officer, to find Admiral 
Selwyn in this discussion declaring that an experimental 
excess in certain experiments made at Woolwich under 
his direction was found of 18°8 units of heat in place of 
17°5, as theoretically due to the fuel, and was “ unmis- 
takeably” due to the hydrogen of the water supposed to be 
decomposed in the combustion. One fact is enough to 
shatter this half knowledge notion still prevalent amongst 
many who ought to know better. Water cannot be 
decomposed by incandescent carbon at any temperature 
below that at which coke present a dazzling white light, 
as when it is freshly raked out of an ironfoundry cupola, 
and this necessary temperature is not maintained or 
maintainable in any furnace pom a for raising steam. 
Another indication of the extent of Mr. Aydon’s know- 
ledge of his own subject is afforded by the very cursory 
and incomplete account given by him of the experimental 
researches of Henri Sainte-Claire Deville, made under 
the auspices, and, we believe, at the expense of the late 
Emperor of the French. ese are unquestionably the 
most important experiments as to the different possible 
modes of burning liquid fuels as yet made; and in a 
9 which aims at completeness we might naturally 

ave expected an account of them. 

The next selected paper is one by H. R. Waring, on 
“The Drainage, Irrigation, and Cultivation of the Albufera 
of Alcudia, Majorca ; and Application of the Common 
Reed as a material for Paper,” in which, with great 
candour, the history and results of the reclamation pro- 
ject in that island started several years ago by Mr. Bate- 
man, President Inst. C.E., are described ; financially 
viewed, the results present by no means the roseate hues 
with which, as first broached, they were illuminated; yet 
it is by no means a hopeless enterprise, and should the 
culture of hemp sufficiently extend to become the staple 
product, alternating with oats, over this large area, the 
speculation may yet realise much of what was antici- 
pated from it. Little is to be expected, however, from 
the industrial employment of the stems of the pestifer- 
ous weed of the region, the Phragmitis communis—a 
semi-aquatic common reed which is almost impossible to 
extirpate—as a material. for paper making. The pulp 
made from this does not seem of very quality, and 
has a formidable competitor in the Spanish Esparto grass, 
a weed needing no cultivation whatever, already in use 
by pares makers, and its manufacturing manipulation 
well understood. 

The last of the selected papers in this volume consists 
of several brief memoirs by different authors on exca- 
vating machinery, and more paar that form 
manufactured exclusively by Messrs. Ruston, Proctor, 
and Co., of Lincoln, who have built about thirty of these 
machines, now at work, chiefly in England and a few in 
France. The first of these descriptive pepers is upon 
the machine at work upon the West Lancashire Railway. 
by Mr. C. D. Fox, and is the most precise and valuable o 
these memoirs. In this case the excavation by the 

e seems to effect, as compared with id labour 
by navvies, an economy of about 2d. cube yard of 
material excavated. The subject is a highly important 
one, for there is beyond doubt a great future before such 
a machine as shall supersede the work of the navvy on 
land as effectually as the steam dredging barge—whose 
annual work is now reckoned by millions of tons—has 
superseded the old hand-wrought dredging spoon and 
leathern purse, only become obsolete after the first quarter 
of the present century. 


THE PARIS EXHIBITION, 
No, XXXL. ; 

As the question of radiating axles and flexible wheel 
bases is at the present moment exciting considerable 
interest, we will, without entering into any discussion as 
‘to the respective merits of priority or of revival of inven- 
tion, continue the-system we have adopted of. calling 
attention from time to time of independent exhibits, by 
a description of a six-wheeled tramway car, with flexible 
wheel base, constructed and-exhibited by M. J. D. 
Larsen, CE, of Levallois-Perret, near Paris, in Class 64, 
on the Quai de Billy. In the first place, the adoption of 
six wheels instead of four gives increased stability and 
steadiness to the car, and the usual objection of additional 
friction on curves is obviated by the principle of con- 
struction introduced in the arrangement of the wheel 
bias whereby the axles are always as nearly as 
possible in practice at right angles to the axis of 
the rail track. As will be seen from the illustrations, 

259, the centre pair of wheels are of smaller 
Niameter than the leading and trailing, and are not 
fixed directly to the car, but left free to take a lateral 
position in accordance with the contour of the curve 
without affecting, or being affected by, the rigidity o 
the car itself. eir smaller diameter, 0°68 m., or 27%in., 
allows the truck to move backwards and forwards under- 
neath the flooring of the car, and on account of the end 
wheels’ truck being attached to the centre one by connect- 
ing rods, and to the car frame by bogie pins, any lateral 
displacement of the centre wheels is naturally followed bya 
corresponding alteration of the axis of the end wheels to a 
greater or less divergence from a parallel position in 
proportion to the radius of the curve,-and the car is 
enabled to travel round curves of as short a radius as 
15 metres without any of that grinding and friction 
between the wheels and the rails which occurs with a 
rigid wheel base." Each pair of wheels is mounted on a 
separate wheel truck. A A are the two end bogies working 
on the bogie pins B B of the form shown in the next page, 
in which a thick india-rubber washer has been inserted to 
receive any shock, and a curved form is given to the base 
plate to prevent the cap of the bogie setting fast. C is the 
centre truck attached to the two bogies AA by the connect- 
ingrodsDD. Theconnectingpins at D Dare allowed a cer- 
tain amount of play by working in slots in the couplings. 
The trucks are constructed of oak, with angle-iron cross- 
stays. To obtain lightness and strength, the whole of the 
under frame is of ash, and as the result of considerable 

ractical experience on twenty-four cars constructed by 

{. Larsen for the southern network of tramways, leaf 
springs have been adopted in place of india-rubber. The 
axles are of steel, 80mm. diameter, and the journals are 
65mm.; the wheels are of Hadfield’s patent crucible steel. 
A special feature of the bogie wheels is that va are pro- 
vided on the inside with false tires to receive the brake- 
block. This is, no doubt, of immense advantage, and we 
can quite believe that the statement that the life of the wheel 
is by this means at least doubled is in no way exaggerated, 
as owing to the nature of the traffic and the continual, 
abrupt stoppages, the tires of ordinary wheels are sub- 
jected to more wear and tear from the frequent applica- 
tion of the brakes than from the friction between the 
wheels and the rails. The consequent increase of weight 
is only 13 kilos, per wheel over the ordinary steel wheels 
supplied by the above-named firm, and at the same time 
18 kilos. less than the American wheels, the latter being 
98 kilos., the ordinary ones 57 kilos., and, with inside false 
flanges, 70 kilos. he body of the car, as well as the 
sliding doors and inside linings, are of oak, and the two 
latter pannelled with black ebony. The screws and 
mountings are plated with silver. e height and venti- 
lation inside are good, and the introduction of a central 
railway lamp on Luchaire’s system with adjustable 
reflector, is a much better arrangement than the usual 
end light, which only partially illuminates the car, and 
dazzles and confuses rather than assists the passengers on 
their entrance. The construction of the roof is shown in 
the transverse section. The roof sticks are made in 
one piece of bent wood, instead, as usually, of two 
parts with a ridge piece, and are strengthened by an 
iron tension rod, which serves at the same time asa 
hand-rail, calculated with great nicety to the curve 
of extreme resistance The height of the platform 
above the rails is sufficient to enable the driver to see 
far over the heads of his horses, and as the car can be 
driven from either end, the necessity for turntables is 
obviated and the general objection to driving from the 
platform overcome. The car is constructed to carry 
sixty passengers, and can be drawn by horses or by 
traction engines. With regard to details, considerable 
care has been taken in the adoption of form and colour, 
and we cannot speak too highly of the character of the 
workmanship and general finish which distinguish it 
from the meretricious embellishments which have been 
adopted in other cases to disguise inferiority of work. 

aving had occasion to mention the adoption of steel 
wheels in connection with the above exhibit, we take the 
egnere ! of calling attention to the display made by 
the Hadfield’s Steel Foundry Company, of Sheffield, in 
the annexe adjoining the machinery hall of all nations, in 
the immediate neighbourhood of Saxby and Farmer’s 
interlocking and block system model, where the appli- 
cation of crucible steel is illustrated by wheels, hydraulic 
cylinders, double and single ibs Bh pulleys, spur 
pinions, bevel, tramway car, ay wy carriage and engine 
wheels, piston blocks, cross-heads, buffer and axle 
boxes, horn blocks, links, tram-car axles, single and 
double cranks, anvil blocks, spanners and other articles 
just as they have been cast, without any further manipu- 
lation. The increasing usefulness and importance of 
steel castings was sufficiently indicated by the discussion 
at the meetings of the Iron and Steel Institute in Paris, 
when reference was made to the above exhibit, even if 
the practical uses to which it has been put were con- 
sidered only in the light of experiments; but with the 





weekly output of 2000 steel wheels, and something like 
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cheaper to ; 1 
the intricate forgings under hydraulic pressure, as illus- 
diff erent forms exhibited by Mr. Haswell, 
of the States Railway, in the Austrian departmen 
has been limited by the enormous first outlay, 
although a crucible steel foundry cannot be started 
ithout certain oy sing ag the a ed, as far 
as experience goes, are far more pro! e in every sense 
of the word in comparison with the capital required. 
The om of the Hadfield crucible steel wheels on 
nearly all the Paris tramways, and on some of the traction 
i ves their superiority over the American 
chilled w so hi pesieed ; call ss Sens Oaeae 
of over 40 per cent. in weight, one can hardly be surprisi 
that Sheffield manufacturers are able to compete with 
tic wares even under the adverse conditions of 
inferiority and dearness of raw material. As a sample of 
the quality of the metal, and its adaptability to fo 
there are several specimens of knifes and forks wrought 
out of cast steel, and, although exception may be taken 
to solid handles and tv the addition of a spanner to the 
end of one’s cutlery, still, apart from their usefulness in 
the exact form exhibited, it — shows to what a diver- 
sified use the crucible cast steel may be turned in the 
hands of those who are conversant with its properties and 
know in what way to handle it. 
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LARSEN’S BOGIE PIN. 


There can be no doubt now that the rumours pub- 
lished a short time back of an exhibition in Paris in 
1879, and the postponement of the closing of the present 
one until November 10th, have assumed a concrete and 
actual form. An ition of “mechanics as applied to 
science ” is to be held in the old Palais d’Industrie in the 
Champs Elysées from July to November, and we have 
every reason to believe that it will be confined within a 
legitimate translation of its title, comprehensive as the 
latter is, in a country where the prefix of “science” is given 
to almost every branch of manufacture, from the d 0- 
electric machines of Gramme to the culinary art of Soyer. 
If possible the dissatisfaction regarding the distribution 
of the prizes is greater than ever, and the last trick—for 
we can give it no other name—played by the committee 
on some of the French exhibitors, is not likely to allay 
the irritation, although its perpetration has given a 
momen satisfaction to the fortunate and a temporary 
solace to the disappointed. Following in the steps of the 
English Commission, the French committee some few 
days ago issued private information of success to the 
recipients of the gold ‘medal, and after allowing 
the fortunate rs of these confidential com- 
munications sufficient time to appreciate the measure 
of recognition awarded to their exhibits, and to 
magnify the prospective results, they again—but follow- 
ing no precedent this time—sent letters to the same 
exhibitors, exposing the poverty of their resources and 
the Pew my irony of their previous communications, 
by demanding the sum of 20f. per head to enable them 
to complete the decorations of the Palais d’Industrie, in 
which they are to receive the medals they are promised. 
The satisfaction of success has been woefully marred by 
the imposition of a —— tax on its announcement, 
and the unsuccessful seek solace in their fortunate 
escape from a similar fine, and in the enjoyment of the 
chagrin of their more successful competitors. 












AMERICAN LINE SHAFTING. 


WE publish herewith engravings, drawn to a scale of one- 
sixteenth, of some newly designed fittings for line shafts, on what 
is called the ‘‘ American system,” e by Messrs, Richards 
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and Atkinson, engineers, of Manchester. The drawings being 
very clear, will require no explanation to those familiar with 
the American method of fitting line shafts, an extensive 
example of which was exhibited in the Machinery Hall of the 
Centennial Exhibition in 1876. We will, however, avail our- 


excellent performance of such bearings led to an extensionof the 
system to all shafts not wholly inflexible, and now it may be 
said to have become general in American practice, and has to 
some considerable extent been adopted on the Continent, but 
not, as we are aware, in this country, save in a few special 
cases. The compressive or adjustable couplings for connect- 
ing the ends of t’ ¢ shafts are in a sense the base of the system, 





being that feature which permits an interchange of parts, and 
constitutes the difference between standard and special fittings, 
that is to o aay, the difference between shafts and fittings which 
can be e and sold asacommon commodity, and those 
which are made for some special place or use, and the value 
of which depends mainly on that particular use. 

In respect to the journals or bearings which we will first 
notice, the common or almost general impression is that 
mounting them on pivots or ball-and-socket joints is a refine- 
ment not called for, and an expense for which no equivalent 
advantage is gained ; but such — are always based on the 
supposition that when once in place, or in line as it is called, a 
rigid bearing, when fixed, is just the same as a movable one, the 
pivot mechanism being of no use except to secure align- 
ment. Here, we think, is where an error comes in. To 
secure alignment without tedious and expensive millwright 
work is probably an object of enough importance to warrant 
the pivotting of bearings, but this advantage is, we think, by 
no means the main one. The durability and good perform- 
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ance of bearings is dependent mainly upon the pressures 
between the surfaces, and this pressure is dependent upon 
two things, the area of the bearing surfaces and the fit which 
— an even contact, and it is these two things—the 
arge area and perfect fit between bearing surfaces—which 
account for the excellent results attained by the American 
system of line shaft fittings. To attain these conditions 
without long bearings is, of course, impossible ; and to employ 
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long bearings is impossible without pivotting them—we mean 
in the case of line shafts for mills and factories. Such shafts 
never run precisely true, and even if they did, their rigidity is 
notenough toresist thestrain of bands or wheels without flexure, 
so that necessity has led to the adoption of short beari 

made of some metal softer than the shafts—brass as a rule. 
Long rigid bearings cannot well be fixed, and as we have said, 
must be pivotted to accommodate the want of truth in shafts, 
This want of truth may be wholly imperceptible in looking at 
a shaft, and yet smeal whet will permit a true easy fit in the 
bearings, so that in general terms it may be claimed that in 
any case where shafts are not wholly inflexible their bearings 





should yield to permit a true and certain fit. The adjust- 
ment up and down of the bearings to maintain alignment, 
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the value of the shafts 





terchange, 

this a shaft, or piece of a shaft, must obviously be matched 
ar: le a Sy ng difference —-> av aiuaine 

is very great, not as i 

and their fittings in “ant have to 
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element in first cost, the latter enabling a quantity of shafts 
and fittings to be made up and kept on hand, and what is 
more important, the avoidance of matching by numbers or 
marks. e holding or staying powers of these couplings has 
been the subject of some very severe tests, ormed by con- 
necting two shafts, and then bending them out of line until 
they broke from crystallisation or destruction of the fibre by 
continual flexure. These experiments extended over some 
days, and proved, in the case of at least two kinds of com- 
pressive couplings, that their holding power equalled or ex- 
ceeded the of the shafts, and that the coupled part 
was the safest and strongest. These experiments being con- 
ducted by private firms unfortunately were not tabulated, and 
the results kept for reference. We trust, however, at some 
future time to publish some data from similar experiments to 
be made in this country. Of our engravings it may be said 
that Figs. 1 and 2 show a bracket and clamp coupling, 
Figs. 3 and 4 a pivotted adjustable plummer block, and 
Fig. 5 a wall bracket. 








THE PATENT-OFFICE REPORT. 

From the report of the Commissioners of Patents which 
has just been issued, it appears that the number of applica- 
tions for letters patent during the year 1877 was 4949, bei 
120 less than in the pon en ear. Of these 3317 were 
sealed. Of these letters patent fifty-eight lapsed for want 
of a nee There were 1632 instances of failure 
to p , 80 that out of the 4949 applications 3259 became 
completed yj The report contains a table which shows 
that only about 29 per cent. of the patents from 1852 to 1870 

id the third year’s stamp duty of £50, and continued in 
‘orce to the end of the seventh year; and only 10 per cent. 
paid the seventh year’s stamp duty of £100. These results 
are shown in a very clear form by a di given as an 
appendix. As we havealready announced, the Commissioners 
are taking steps to prepare most exhaustive indexes to all 
specifications down to a recent date. This is a most impor- 
tant work, and we have little doubt that it will be well 
done. This is what the report says on the subject :— 

“For the pi of reference, alphabetical and subject- 
matter indexes of patents and applications for patents have 
been published, commencing from the earliest date, and con- 
tinuing to the present time. Under the old law one index (of 
each kind) embraces the whole period from A.D. 1617 to Octo- 
ber, 1852; but under the new law, from October, 1852 to the 
present date, there is a separate index for each year. In the 
alphabetical index the names of the patentees or inventors are 
arranged in strict alphabetical order, followed by the date and 
the subject of the invention. In the subject-matter index the 
subjects or heads my are arranged alphabetically, the inven- 
tions under each head following in the order of date. By the 
aid of the alphabetical index the searcher is able ‘simply to 
refer to the specifications of the inventions patented by = 
ticular patentees with whose names he is acquainted. ut 
the subject-matter index is designed to ble a m to 
examine the inventions belonging to any particular class or 
classes which may relate to the invention in which he is inter- 
ested. The a a de aay index for the old law was pre- 
pared almost exclusively from the titles of the patents, in- 
stead of from thespecifications, and is, therefore, very defective. 
The subject-matter indexes under the new law to 1873, inclu- 
sive, were not oe according to the comprehensive plan 
adopted with this kind of index for 1874 and subsequent years, 
and consequently need revision. The Commissioners of 
Patents, feeling the necessity for the revision and consolida- 
tion of these indexes, have decided, with the concurrence of 
the Lords Commissioners of her Majesty’s Treasury, to form 
a special indexing staff for the purpose. This staff will consist 
of one first-class clerk, and one second-class clerk, already in 
their service, with six clerks who have been selected _- 
open competitive examination under the Civil Service Com- 
missioners in the following subjects :—(1) Précis. (1) Geo- 
metry (Elementary and Practical). (3) Mechanical Drawing. 





(4) Mechanics and Mechanism. (5) Chemistry. (6) Elec- 
tricity and Magnetism. (7) Hydrostatics, H lics, and 
Pneumatics. No candidate was admitted to the competition 


who had a — the Civil rg sl 
sioners that he possessed the requisite amount of proficiency 
in the following subjects (1) Hendoniing. (2) Orth hy. 
(3) Arithmetic (to vulgar and decimal fractions). (4) lish 
Composition. The special indexing staff will undertake the 
duty of examining and ne the specifications belonging to 
the 14,359 patents under the old law and the 72,359 applica- 
tions for patents under the new law to the end of 1873. The 
old law subject-matter index will form, as at present, a single 
index ; and the new law index will also form a single index, 
instead of being divided, as heretofore, into annual indexes.” 

As might be expected, the work of abridgment, which has 
now been a number of = in progress, shows to advantage 
in the entire result. e report gives a list of ninety-one 
series already printed, some of which have been brought down 
under the new rule to 1876. 

The balance-sceet shows a surplus income for the year of 
£138,523 17s. Tletotal receipts amounted to £183,720 16s. 9d., 
to which the patent de ent contributed in stamps 
and sales the sum of £170,291 8s. 2d. The i office 
and the Trade-marks regi contributed £4674 19s, and 
£8754 9s. 7d. respectively. e report has a most useful 


appendix, showing where, in Great Britain or abroad, com- 
P oes ca or parts of sets of the Commissioners’ publications 
can be seen, A complete set includes more that 3570 volumes, 


costing for printing and paper upwards of £3450. 
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NEW WET DOCK, BURNTISLAND, FIRTH OF FORTH. 
MESSRS. MEIK, SON, AND BOUCH, EDINBURGH, ENGINEERS. 
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CROSS SECTION OF WHARINC. 


WE give illustrations this week of a new dock at Burntis- 
land, which has been completed some months. The dock is not 
being only 5} acres in area, and there is nothing par- 
ticularly novel in its construction, but there are two points 
which may render it interesting to our readers, viz., the - 
liar geological formation of the ground in which the dock has 
been constructed, and the great success of the undertaking as 
a coal-shipping port. Operations were begun shortly after new 
— day, 1873, and were cuted, with only a few slight 
ifficulties, until their satisfacto: ees in 1876, e 
first contract was entered into with Mr. Walter Scott, of New- 
castle, and was for the , excavation, &c., of the wet 
dock — Subsequently, additional contracts were made 
with Mr. Scott for deepening the harbour entrance, building 
hydraulic a &c., and with Messrs. Sir W. G. Arm- 
strong and Co., of Elswick, Newcastle, for the hydraulic 
machinery and dock gates, not contemplated in the first 
instance. The dock is 54 acres in area, and the length of 
uay is 1950ft., and the depth of water over cill of entrance 
s Soft, Gin, at spring tides, and 18ft. Gin. at neaps; width of 
entrance, 48ft. clear. The walls are pri se masonry, 
] i walls being of snecked rubble, while the entrance 
‘of large coursed ashlar. The hollow quoins in which the 
eel-posts of the gates work are of granite, 
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In our illustrations, Fig. 1 isa general plan of the harbour 
and dock, and shows on the left, of a proposed extension, 
which has already been under the consideration of the town 
council, who are proprietors of harbour and dock. The 
centre of this plan is occupied by the dock, the engraving 
indicating also the geological strata, of which Figs. 2 to 9 are 
sections. By the vertical dotted and lettered lines on Figs. 
2, 3, 4, the sections in other directions as on the lines on p! 
may be found. Considerable trouble was met with in the 

rogress of the work from the variable nature of the 

orming the foundation ; indeed, it can be safely said that 
although there have been many cases where worse. materials 
for foundations have been met with, there has not been any 
in which the ground changed so much or so quickly. The 


-material excavated, as a rule, consisted of a very fine greasy 


clay; but there were in addition large quantities of rock of 
various kinds, and also in some places below the clay above 
mentioned, a hard boulder clay. Ali her nearly forty 
different varieties of minerals were met with, and on this 
account, and from the peculiar geological formation of the 

le, 


hematite, barytes, calc-spar, &c. The whin rock, of which 
there was a large quantity, was of two or three kinds, 





hardest variety being afterwards made available for making 
roads and railways. Some freestone was excavated, but it 
roved to be of too hard a nature to work, and therefore only to 
employed as rough rubble backing concrete, which was used 

in considerable quantities, both in foundations and in forming 
the backing to the ashlar and snecked rubble masonry. The 
contractor was allowed the option of — either rubble or 
cement concrete for this purpose, and availed himself of the 
rivilege by principally using rubble as being the cheaper, 
ries —_ Posen ae sivens ‘be shines with sufficient 

itch, he uently recourse to concrete. 

“Ths. 13 is a section of of thecofferdam .which is now 
doing duty asa wharf. Fig. 14 is the tem; ‘y part of dam 
which was all on a rock bottom. Ay” 16, 11, and 12, are 
sections of the ordi dock walls at different places, Fig. 12 
ae at a particu’ soft and gy ‘‘pot hole” in the 

wall, where there was a very heavy run of water which 
prevented the concrete being carried down lower than is 
ig. 15 is a half plan of the entrance at top, and 
Fig. 16 is a itudinal section through the centre. 
gates are of timber it, of sub- 
stantial desi 
are worked 
actua' 
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and have proved unusually tight. They 
i machine being a cup 
of any 


hydraulic 
by hydra 
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engines, In the event 
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ing was suggested by Messrs. 
i being that chainways in the masonry are 
aatly less. It is thought nt doubetal |. 


and the is consequen 
wither the asving effected in this way will prove real in the 
- chor forthe end of the sha renewing the sheaves and the 
for the end of the chain tay oo may considerably exceed the 
aan of roller-boxes in the masonry 
chainways. Itis = probable the one on the gate will be 
liable to be easily broken, but this of course can be 
wd experience, which has hitherto been favourable. 
The remainder of the machinery supplied by Messrs. Arm- 
strong consists of the pumping engines and accumulator 
necessary for maintaining ae pressure, and three 
coal hoists. Theos coal Iiste ich were the first machines 
of the kind erected in Scotland, have been a great success, 
and are admitted on all sides to be the best and most economi- 
cal means of coal shipping. The speed attained is immensely 
steam cranes, ire ganda Bagge me twenty-five oe. 
Se tae uently ship in an hour by eac’ 
; the motion also being smooth and steady, the wagons 
ry — ‘strained, and it appears to be admitted that the 
a “1 of coal is reduced began: ge = arma ag 
siderable opposition among the parties interes ore the 
hoists were finally ado; but after a trial it has been uni- 
versally admitted that their fo over cranes, or indeed 
any other machine for coal shi Per sar 4 established, 
and are now being regularly tland. “N 0 provision, 
or almost none, has been othe dock for an import 
trade, in the way of light oe or sheds, and it is very 
doubtful now if the council will attempt any such provision. 
It seems to be the general opinion that the present dock is 
only sufficient for coal shipping, and that any attempt to 
accommodate a general e will act prejudicially to the 
dock revenues, by ema omega shipments. The question 
of —— ne accommodation npn before the council, 
and alt! the proposal was not adop yet the necessity 
for such cokansion ona not denied, the matter being simply 
postponed for a year on the ground ‘of expediency. 
The dock has been constructed by the town council of 
Burntisland, who are the proprietors with the North British 


He 


mers pe y jointly, and from various causes the works 
cannot id to have proceeded smoothly. The plan of the 
dock was ¢ several times to meet the views of the 


different parties, and it may be said that the works were 
nearly stopped more than once by a want of concord between 
the bodies interested. The dock has, however, proved a great 
success, being crowded witb shipping, and having a substan- 
tial revenue. 

The works were designed by Thomas Meik, and were 
carried out under the joint superintendence of that gentlemen 
and Mr. Bouch, C.E., Mr. J. W. Meik being resident engi- 
neer from the commencement. 
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* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office eA te deties ee Se ee SES 
ENGINEER at which the Specification they ae is referred to, 
instead of giving the number of the ion. The 
mistake has been made by looking at THe ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0; turning to those pages and finding the numbers of the Specifi- 
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Grants and Dates of Provisional Protection for Six Months, 


2106. Gas, Robert Martin, Bishopric House, Horsham.—27th May, 1878, 

3511. Stream CULTIVATING APPARATUS, William Carter, Sneinton. 5th 
September, 1878. 

3538. Removine Matcues from the Perrorations of PERFORATED METAL 
Piates, Theodore Henry Bryant, Glencairn, Surbiton Hill.—A com- 
munication from MeUlintock Young, Frederick, U.S. 

3540. AuxILiaRy STEERING Apparatus, Frederick Piercy, Pall Mall East, 

mdon. September, 1878. 

3542. SarETy Fuses, James Polglase, Southernby Castle, Sowerby. 

8544. Currinc Screw Tareaps on Aucurs, Peter Mackay, Glasgow, N.B. 

3548. CoMPENSATING the EXPANSION and ConTRACTION of Raitway, &e., 
Wires, George Schofield, Elland. 

3550. Spikes, &c., George Walter Dyson, Sheffield. 

3554. STEAMSHIPS or Vesse.s, Alfred Fernandez Yarrow, Isle of Dogs.— 
7th September, 1878. 

= Key-BoarDs of PIANOFORTEs, aan. James Strong, Coventry. 
3558. Prepartne Jute, John Morrison, 

3500, InvaLip's BepsTeap, Mark Stubley, Carli how. 

Cuanotne LeatHer into a Fine OWDER, rank Wirth, Frankfort- 
aot Germany.—A communication from Ludwg Rismiiller and 
Hans Wiesinger, Got! , Germany. 

3564. Steam Enotes, W: Dawes, Leeds. 

3566, KNIFE-CLEANING MACHINEs, Charles Cowdery, Newent. 

3568. — Tricyces, &c., John Richer, Twickenham.—9th Septem- 
ber, 

3573. BREECH-LOADING gree Samuel Mathews, Birmingham. 

3574. epee Fak &c., Fat, Richard Wheen, Deptford Creek. 

3576. SoLEs of Boots and Snoes, Matthew Armer, Barrow-in-Furness. 

3580. Doors and Winpows, Frank Wirth, Frankfort-on-the-Maine, Ger- 

A communication from Carl Wilhelm Friedrich Maetz, 
Mediasch, Austria. 

8581. TURBINES, William Robert Lake, South Londo 
—A communication from John H rs atoneess. New York, U. s. 
3582. Topacco Prves, Charles Mares Pett Howat Triscott, Limes- -grove, 

Lewisham. 


3534. Steam Borers, John Griffiths Hughes, Sunder! 
8586. Va age = Sream, &c., Encrves, John nog Liverpool. —10th 
tember, 

ms Door Locks and Hanpes, Samuel Russell, Clarendon-road, 
Notting-hill, London. 

3504. Sewine Sacks, Edwin Powley Al der, South tt 
London.—A communication from Karl Schultheiss, Vienna. 

3595. Sarery Fasrentne for — &c., Joseph Clarke, Liverpool. 

3597. Hats, Charles Payart, ceed Pent 

3598. OVER 


Patrick O'G Penton London. 
8599. TreatMENT of Brine, Lud : Mond, Nera 
3600. Box Tve for Harness, W: Frankham and John Birch, Walsall. 
= Cases or Frames of Barometers, James Witherspoon, Fox-court, 


3602. Securrno Knops == Hanpies, John Pearce, Moorgate-street, Lon- 
don.—1lth September, 1 
EXPANDING 


3604. pot TABLES, John Guy Wilson, Quality - court, 
.—A comm ion from Robert William Ruscheweigh, 


vels, Silesia, Germany. 
sot. Animcia. Stove, re “Ties, Bricks, &c., Thomas Corry Stone, 


3607. Comsustion of Oris, Archibald Ritchie Gillespic, Edinburgh, and 
Martin Rae, Linlithgow, N.B. 

8608, Rearinc Macuines, Robert Sorley, Thornhill, N.B. 

3609. Puttey Brock, William Robert "Lake, Southam - buil 
London.—A communication from John Lang Pope, d, Ohio. 


U 
3610. Packine for Sream Macuinery, Dan Pogson and Richard Burrows, 
Cinderford, Forest of Dean. 
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ms 5 a (och arr ey we, 7 ag 
12, Steet Incors, Willians Honey Osborne im Boor, an Pr and John Wailes, 


3615. SHack es, Flint Ramsey, Forest Hill. 
2616, Hats, 6c, Reginald Courteney, , Kingston, Jamaica.—12th September, 


3618. Fitter Presses, Henry Rawlings, Saint Martin’s-lane, West- 

3619. Sconta Games at Bruttanvs, John Wilson Cooper, Clonmel, Ire- 

3620. Svoves for Warminc Greennouses, &c., Robert Tebbs, Stepney, 

22. SuBMARINE ELectric TELEGRAPH Cases, Willoughby Smith, Wharf- 

xs for Looms, Louis Beru and Jules Cor, jun., Leicester- 

=a ay &c., John Henry Johnson, Lincoln’s-inn-fields, 
— nication from Gilles 


London.—A comm 

3626. Bicycies, Robert Essery. Northampton.—13¢h September, 1878. 

3627. Geartne for Hann, Xc., Srecxina APP. ‘ARATUS, George Daniel Davis, 
Commercial-road, London. 


3628. SELF-actinc Cow MILKeRs, Henry Jacob Jordan, Chancery-lane, 


3629. Paper Baos, Bristow Hunt, Serle-street, Lincoln’s-inn, London.— 
A communication from Felix Edouard Bilon, Paris. 

3630. TYPE-WRITING, yo H Johnson, on, Lincoln elds London. 
—A comm Michela, Jean Michela, and Gabriel 


Petro, Turin, —" 
3631. EU, Bauzine ond CLEANING FLouR, OATMEAL, and Corn, Ercole Poggioli, 
3632. ~g oe 7 ae Surps’ Boats, James Harold Barry, Southampton- 
ion. 


buildings, Lon 
3633. CANCELLING Stamps, Edward Griffith Brewer, Chancery-lane, Lon- 
don.—A communication from Robert Smeaton. “itenthen Wisconsin, 


3634. Removat of Niowr Sort, &e., J Aston. 
3636. Curtinc, &c., Brioas of Harts, Vero, Hill Top House, 
a. eee espera Docks, Robert Turnbull, South Shields.—14th 
Septen . 5 

3638. SEPARATING O Alexander Melville Clark, Chancery-lane, Lon- 
ora Sonmmmualeetion — oe Bassett Hastings and Robert 

3639. Gas BURNER amen TORS, Gilderdale John Parkinson, Moseley- 

3640. VENTILATORS, &c.,. Samuel 

3641. VeLocirepes, Robert James Rae, 

3642. A new or im Apparatus which, a le ee 
paar meng, jae a Lamp ag A desired time, W! — oo 
Gedge, Wellington-street, Strand, London.— A communication from 
Gilbert Devillers, Paris. " 

3643. IMPROVED GovERxor, Neville Kem Wolverhampton. 

3645. REVOLVING SMALL-aRMs, William James Hill, Birmingham. 

3647. TrawsmitTers for TeLePHones, Henry Hunnings, Bolton Percy. 

3648. Wixpine or Rotiinc Paper, William Robert Lake, Southampton- 


—A communication from Frank, New York. 
— Traction Encines, &c., David Greig, Gustav Achilles, and Wilfrid 


ames 
3651. Stoppers for Borries, John W: 
3652. CHANGING an ORIGINAL — of 


M le-street, 
= Borers, &e., Frederick ‘iam Butt, Old George-street, Cork, 


3655. —— Reets, John Smith, Carshalton, Surrey.—l6th Sep- 
tem 1 

3656, ELECTRIC Licutine, Archibald Henry Plantagenet Stuart-Wortley, 
Grove End-road, London. 

9657. Propuctiox’ of Movu.prnos, Charles Zoncada, Rathbone-place, 
on. 

3658. MAGNETO-ELECTRIC and ELECTRO-MAGNETIC Macuines, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from 
Auguste de Méritens, Paris. 

ot Printine and Ruiine Paper, John Henry Richardson Dinsmore, 


. Currine and MrxiNe a &c., William Wright, Droylsden, and 
co Bintliff, Mancheste' 
3661. Dram Pipes, Edward Brooke, Huddersfield. 
—= Rotiers, &c., for Wixpow Buinps, William Speirs Simpson, 


3663. Workine of Gas Biast Furnaces, William Lloyd Wise, Chandos- 
a, sean London. — A communication from Aristide 


3664. CuTTING VENEERS, Herbert John Haddan, Strand, London.—A com- 
——— from Heman Swift Smith and Hamilton William Shipman, 

ew 

3665. Winpow Sasn Fasteners, Herbert John Haddan, Strand, London. 
—A communication from Asarah Ryder, Toronto. 

3666. Tones or Puters, Herbert John Haddan, Strand, London.—A com- 
munication from William Lee Lay, Oil, Pennsyl vania. 

3668. Trucks for Rartway Ro.ina ’Srocx, Louis Sterne, Victoria- 
chambers, Westminster, London.—A communication from Ernest 
Richara Esmond, New York. 

3669. SuPPLYiNG WATER to er eeaaen, &c., William John Purnell, 
Page-street, Westminster, London. 

3679. Fisu-sorsts for RAILWAY Rats, William Robert Lake, Southamp- 
ecdent Ors. London.—A communication from John Lang Pope, 
Cleveland. 

3671. REFRIGERATING Liquips, Abraham Bowen, Birmingham. 

3672. Device for CLosinc and Securinc Wixpow SasHEs, Henry Mat- 
thews, Birmingham. 

3673. STEEL WIRE Carbs, William Frederick Betinen, Low Moor. 

3675. Construction of Hinces, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from Homer Beaudet, Paris. 

3676. ARRANGEMENT Of MaGNeTs and ArMaTures for Propuctnc RoTaRY 
Motion, Henry Edward Newton — London.—A commu- 
nication from Harriet Goodhue Hosmer, 

3677. Securinc Door Knops to their SPINDLES, iienainled Melville Clark, 
Chancery-lane, London.—A communication from Job Frances Peacock 
and John J. Zook, Beno, U.S. 

3678. Batrery Guns, Thorsten Nordenfelt, St. Swithin’s-lane, London.— 
A communication from Helge Palmcrantz, Stockholm, Sweden.—17th 
September, 1878. 

3680. Matcn-Boxes, &c., Alfred James, Belsize Park, London. 

3682. Unwinpine and MANIPULATING ‘Cocoors, William Phillips Thomp- 
son, Lord-street, Liverpool.—A communication from Calixte Robert 
Philisdor Comte de Montencamp and Pierre “eo ta 

er — Om, Walter Edward Yates and W: borritt, Man- 
chester. 

3686. Power Looms, Christopher Cross, Mount-street, Pendleton, near 
Manchester. 

3688. Compressinc or Exnaustine Arr, William Edward Newton, Chan- 
cery-lane, — communication from William Frazer Garrison, 
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» Blackpool. 
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Inventions Protected for Six a on the Deposit of 
Complete Specifications. 
-_ SPEAKING TELEPHONES, Joshua —_. oaen ag commu- 
ray, Chicago, — mober, 
3817, Rouuen SKATES, Washington Parker, Gregg, Boston, U.8.—27th 
September, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 
3400. EARTHENWARE Borrtes, &c., ay | Murray, Portobello, N.B., and 





Crighton, M 5. 
ound, Boones for Braces, é&c., Charles Newbold Eyland, Walsall.—1st |- 


October, 1 
3452. nate Covptrnes, Richard Hill, es ae Collingwood, 
Roch and Edward th October, 1875. 


dale, Ed Littleborough. —5 
3468. CoaTinc MetaLiic SHEETS, Thomas Henry Johns, Rhymney. —bth 


October, 1875. 
3615 Gas and AIR ENGINEs, aoa Denton Abel, Southampton-build- 
ings, London. —18th October, 187: 
3498. Urtitisinc CoMPRESSED rong William Robert Lake, Southampton- 
London.—8th October, 1875. 
3442. Peet Locks, &c., John Robinson and John Smith, Rochdale.—4th 


October, 

3455. SLATE a MacuHINERy, Jeffreys Parry De Winton, Carnarvon. 
—5th October, 1875. 

3524. STeam Botters, = Henry Mac Ilwaine and Richard Lewis, 
Belfast.—11th October, 187 

3439. Makuxe Cor Nats, William Southwood, Birmingham.—4th October, 


1875. 
-. Suirt : Thomas Patrick Burke, West Hackney, London.— 


oun Lames "ceeeeed to the Evecric Licut, William Prosser, St. Luke's, 
Chelsea.—6th October, 1875. 

3471. Rottina, &e., Bars and Tues, John Octavious Butler and Ambrose 
gu a Heath Buckley Butler, Kirkstall Forge, Leeds.—6th October, 


3566, ‘Dues or Novis, Joven Hamble and George Davies, West Brom- 
wich.—13th October, 1871 : 





"| Patents on which the Stamp Duty of £100 has been Paid. 
oe. Cusente Metats, Emile Eugtne de Lobstein, Paris.—4th October, 
anit teers, ko, Henry Williams, Duke-street, London Bridge, London. 
—l4th October, 1 
Notices of Intention to Proceed with Patents. 


2075. Cast Inon CuILtep Roxts, John David Grey, Aberavon, and Isaac 
Davies, Britton lay, 1878. 
iter Alfred gr St. Paul’s-churchyard, 





comm 
2088. SIGNALLING Apparatus, Bottomley Woodcock and Samuel Birkett, 
Cleckheaton.—24th May, 1878. 
2106. Gas, Robert Martin, 
2107. LETTING-OFF Motion pons Looms for pee James Smith Sutcliffe, 


James Sut e 

2110. Scoot Desks, Benjamin [I and Daniel Standring 
Ingham, Soothill, near ow A —27th May, 1878. 

= ae Macuues, William Dawes, Leeds.—28th 


dpe Gosntesa, Edward Griffith Brewer, Chancery lane, London.—A 
ype ion from Albert Louis Ni Mezetti. 
2172. Cigar Tues, William Scott and Joseph Yair, London. —30th May, 
1878. 
2191. Comprne and Dressine SILK, &c., Samuel Cunliffe Lister, Manning- 
ham.—3lst May, 1878. 
2199. HaNp and Seuy-actinc MuLE Srivxrva Macutyes, James Hendry, 
k, N.B.—A communication from Hi Hendry. 
2202. TELEPHONES, William Henry Preece, bledon.—Ist June, 1878. 
2229. Water TuyereE Irons or TuyeRES, Joseph Yates and George 
William Willford, Sheffield 
2232. STONE-BREAKING MACHINERY, William Lester, Minera, near Wrex- 


ham. 
2233. ImpeLLinc Liqurp or Gaseous Bopies, William Edward Newton, 
unication from Emanuel Denis 


Chancery-lane, mdon.— A comm" 
Farcot.—4th June, 1878. 
2249. BICYCLES Coven 
2250. CLARET 7 Vee, &c., Henry William Sherwood-street, Golden- 


square, London.—5th Tune, 1878. 
2252. Purtryine Cast Iron, Otto Helmholtz, Diisseldorf, Germany. 
2253. Locomotives without Furnaces, Léon Francgq, Paris, 
2261. Preservation of Meat, &c., William Robert Lake, Southampton- 
, London.—A communication from Fabien Jourdes, 
2262. Pistons or Piuncers, William Gibb, Jarrow-on-Tyne.—6th June, 





1878. 

2268. Sewrnc Macuines, James Fraser, Perth, N.B., and John Ower, Swan- 

street, Minories, London. a ae Be Ok 

2280. SUGAR-CANE Mitts, Charles Denton Abel, 5, 
London.—A communication from Theophile ot. 

2282. Mountinec Guns, George ha. aang byge: ! Sa 

2289. Recorpinc Cash TRANSACTIONS, &c., Alexander Melville Clark, 
Chancery-lane, London. —A comannntoation from John Moss, John 
Henry Smith, and George J. Hill.—7th June, 1878. 

2295, Looms for Weavina, David Skirving and Samuel Ayland, Moston, 

2301. Suip Prore.iers, Loftus Perkins, Seaford-street, Gray’s-inn-road, 
London. 

2304. CompineD Too.s, Charles Denton Abel, Southam; 

London.—A communication from Frederick Vogel and Howe Moot kak 
June, 1878. 

2333. OmLING or GREasine AX.Es, &c., Albert Stanislas Fleutelot, Boule- 
vard de Strasbourg.—l1th June, 1878. 

2347. ApHEsIVeE Hooks and Brackets, Manuel Leopold Jonas Lavater, 
Passage Saulnier, Paris. 

2349. Liquips for DecoLoristnc and BLeacnino, Alexander Melville 
Clark, Chancery-lane, London.—A comm' m from Thomas Simon 
de Dienheim-Brochocki.—12th June, 1878. 

2369. Winpow Sasn Fastener, Richard Evered, sen. "aap ab lane, London, 
and George Clarke, Devonshire-street, Birmingham 

2372. Latues, &c., Alexander Melville Clark, Chan -lane, London.—A 
communication ‘from Fénélon Havequez-Grare, — —l4th June, 1878. 

2386. Rorary Percusstve Borrsc Apparatus, Gerard Wenzeslaus von 
Nawrocki, Leipzigerstrasse, Berlin.—A communication from Amador 
Villar y Castropel.—lith June, 1878. 

2426. SuSPENDING WINDOW BLinDs, William Luce Hosking, Ventnor.—18th 
June, 1878. 

2522. Pressinc Bricks, Julius ee bn gad Pollock, Leeds, and John 
William Ivery, Edgbaston.—24th June, 1 

2526. Gas Foasian &c., Thomas Nesham Kirkham, Abingdon-street, 

Westminster, and Samuel Chandler, Newington-causeway, London.— 
25th June, 1878. 

2589. PropuctNG ORNAMENTAL Desions upon SHEEts of Trin-pLate, John 

— Lloyd and Alfred Lloyd, Limehouse, London.—27th June, 


1878. 
2752. Aaa, | William Clark, ene tae London.—A communication 
from Robert Rea Moore. —9th J uly, 
2776. Sopa and Porasn, Walter Weldon, Rede Hall, Burstow.—11th July, 
1878. 


2829. © — Svaar, Frederick Bradford McCrea, Carlton Lodge 
“3 Edward ‘Alfred Cowper, Great George-street, t, Westminster. 

—l6th Ful 1878. 

2855. Cuaasene " Winvows, George Frederick Redfern, Someone, 
Finsbury, London.—A communication from Elias Palmer Hall.—17th 
July, 1878. 

2871. Prorrisaxa and Sreerinc Vesseits, Alexander Melville Clark, 

cery-lane, London.—A communicatlon from Henri Félix Louis 
Worms de Romilly.—18th July, 1878. 

3249. Bepprne for Horses, George Edwards, Malpas, and Edward Rodgers 
Knowles, Chester. —I7th July, 1878. 

8511. Sream CuttrvaTinec Apparatus, William Carter, Sneinton.—dih 
September, 1878. ; ‘necitiehinn Rill 

3558. PREPARING JUTE, Jo! 0} 

3567. REAPING MacutNes, John Robert Jefferies, Orwell Works, Ipswich. 
—9th tember, 1878. 

3574. A sag and DISINTEGRATING Fat, &c., Richard Wheen, jun., Dept- 
ford Creek. 

3584. Steam Boiiers, John Griffiths Hughes, Sunderland.—8th September, 


3615. SHACKLES, Flint Ramsay, Manor-road, Forest-hill.—12th September, 


1878. 
3619. Scortnc GaMEs at Loren ne Wilson Cooper, Dublin-street, 
Clonmel, Ireland.—13th Septem 
3749. BIcycEs, &c., William Bas z J —_ Grout, Watson-street, Stoke 
Newin, London.—21st tem 
eo ~A Bailey, Paris.—A commu- 


3804. SPEAKING TELEPHONES, Joshua 
nication from Elisha Gray. 

$817. Rotter SxKates, Washington Parker Gregg, Boston, U.S.—27th 

September, 1878. 





All havi: a in o ing any one of such applications 
should leave parti in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 





List of Specifications published during the week ending 
5th October, 1878. 


414, 6d.; 446, 2d.; 478, 2d.; 583, 6d.; O42, Od.; 747, 18, 764, 8d.; 
776, 84.; 779, 4.3 787, 6d.; 788, 4d.; 797, 1s. 6d.; 800, 4d.; 807, iis ; 809, 6d. 
819, 6d.; 832, Gd.; 887, 6d.; 840, Od.; 842, 6d.; 844, 2d.; B45, 6d.; 846, 
6d.: 848, 64.3 849, "4d.; 850, 6d.; 851, 2d.; 852, 6d; 853, 2d.; 855, 6d.; 856, 

; 857, 2d.; 858, 6d.; 861, 2d.; 862, 2d.; 864, 2d.; 865, 4d.; 866, 4d.; 867, 
oa: ” 6d.; 869, 6d.; 870, 6d.; 873, 4d.; 874, 6d.; 876, 2d.; 880, 2d.; 882, 
2d.; 883, 2d.: 884, 6d.; 886, 889, 4d.; 891, 4d.; 895, 6d.; 
2d.? 905, 6d.; 906, 4d.; 908, 4d.; 910, 2d.; 912, 6d.; 914, 6d.; 916, 2d.: 919, 
2d. O2l, 4d.j 933, 2d: $25, Od; O28, 24; ,2d.; 981, 24.5 982, Od; 984, 
2d. 


o§ 2d.; 945, 2d.; 946, 6d.; 94 
2d.} 949, 2d.; 951, 2d.; 955, 4d.; 994, 6d.; 1016, 6d.; 1022, 6d.; 1026, 10 ; 
1034, 6d.; 1052, 6d.; 1117, 4d.; 1159, 6d. 5 ” 1432, 6d.; 1618, 6d. 
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ABSTRACTS OF SPECIFICATIONS. 
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19. Locks ror RaILway aseeh menial) —_ F. H. Bagge.— 
Dated 24th January, 1878. communication. 

agents ot eee oe like a bolt when thee 

latch, by the front end 

plate attached to the 
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For STEAM M. A, Soul.— 


2d. 


AND SarLine Sun 


on to another portion of the cam. 
by means of frked lever, Dhaacteap ely shaking ns ear a 
He .— Dated 31st January, 1878. 
ro to the form of a are caused to close u: 
tween them, by the weight of the person 


< - t depers made, made — two metal plates inclined towards one 
another are fixed slots made in the ribs of the transverse 
sleepers, made of metal pe any suitable section. The rail is formed 

a dovetailed web on the underside, and is gripped between the plates of 
the longitudinal sleepers. 


617. hak ger H. J. Haddan.—Dated 14th February, 1878.—{4 commu- 
nication. 

itting instrument is made with a pared of platinum wire pro- 

he dia: ew about half Fra} 

india-rubber tube. id the tube is a standard fitted 

tinum pr aate h mne es ato the water tube in a 

gga 2p part of an inch between 

to covér the points and the 


; 


and platinum wire, through 
thence to the line. The vibration of the d 
diminishes the amount of water between the points causes an undu- 
latory wave in the current in unison with the sound wave, which passes 
to a recei instrument at the other end of the line, and consists of a 
chamber of resonant wood bay de ning for the escape of the sound. 
= the ends of the box are secured connected at top by a wooden 
apd mares which carries gee 'y Dots, to which are connected wires, so 
d. 3. a with the magnet rr, 
pdinte to so and 0: extending down to near the top of the box. 
Immediately "heioer' e centre of the magnet a flat armature of soft iron 
is secured upon the top of the sound box at adistance of about one sixty- 
fourth of an inch from the bo of the magnet. To the binding 
the telegraph wires are secured in the ordinary manner, 


618. Rartway Brakes, H. J. Haddan.—Dated 1ith February, 1878.—(A 
qeeemreientnn ist proceeded with.) 2d. 

A m shoe is moved down upon the top of the track, a spring 
cushion being interposed between the shoe and the brake plate 
to receive the shocks due to the inequalities of the surfaces of the 
619. ApPaRATUs FOR PREPARING AND Issuine Tickets, R. and M. Thieler. 


—Dated 14th February, 1878.—(Not led with.) 2d. 
A roll of tickets bearing th 





proceed 
the amount of the fare and the number of the 
ticket, is pierced across, so that each ticket can be easily torn off. This 
roll is ates in a box and issues between rollers, one of which is fitted 

witha claw which, when the rollers are pressed ther, takes into the 
a ~ the rollers are then revolved ng the ticket forward 
with them. A register is attached to one of the rollers, 
620. Appanatus For Stoprertna Bottixs, G. Richards.--Dated 14th 

Februa ary 1878.—(A communication.)—(Not proceeded with.) 4d. 

This consists of a cylinder fitted in neck of the bottle, and ha 
an opening covered with a disc, which can only open outwards, so tha‘ 
when once the contents of the bottle have been d it isi bl 
to substitute an inferior liquid without breaking the bottle. 


621. Reaping anpD Mowina “yr A. M‘Gregor.—Dated lAth February, 


1878. —(Not proceeded with.) 
This relates to improvements on patent No. 699, dated 20th February, 
a portion of the cam track a vertical 


rs + — Connery te tre aroun : = 

flange having a on! ange on its to so as to forma le for 
the friction rollers of the rake arms. At the tener circle of the b saay is an 
incline which the friction rollers run up, and cause the rake to 
the platform without ding clate the crop when required act as 
gatherers only. The sli is worked by arrangement, whereby 


the lever is brought nearer my the driver’ s hand. In mo’ and reapin, 
machines the oni of the rod is d to the Ente, 80 ned 





over 





the latter is prevented on ing ‘down with the finger-bar. Motion is 
communica! or the driving wh eels to the main shaft by an arrange- 
ment of pawls an standard of driver's seat fits into a 


springs. 
socket formed in th the framing, in which it is free to partially rotate. 
699, Pysunase Sewinc Macuine, W. Lee.—Dated 14th February, 1878. 


This relates to anprensmonte on patent 3493, dated 12th October, 1874, 
and consists of making the outer end of the thread barrel, which is 
hollow, sonnets. Within this part is a — = a spindle with a 
forked tubular part extending backwards, and at k end thereof 
ss ne — engaging bits formed with pot of internal screw 


ongaging a central screw spindle, The pulley is apc ny in the 
cpr eend by ascrew. As the sewing of thread 

tighten on the comaphenstiiby end and cause ire —_ on the 
Le pe LBden whie will be caused to rotate and impart its motion to the forked 
piece carrying it, and makes the screwed bits at the back act on the fixed 
screwed spindle so as to move the barrel backwards in the manner 
required for cutting off the coils from its end. When the barrel has been 
moved fully back, the screwed bits will have screwed themselves off the 
spindle, and whilst the barrel is being returned forward again they are 
kept out of gear from the screwed spindle. 


623. Torpepors, &&., (. A. M‘Bvoy.—Dated 14th February, 1878.--(Not 
proceeded with. Qu. 

The outer case of the torpedo is formed with welded joints, and around 
the top and bottom are horizontal fi ting outwards, and to 
a the covers are welded. There fs Fain rm formed a strong ring of 

ight iron around the top and bottom of the case, ‘capable of with- 
bet ‘ing heavy blows, Eyes, to which the m chain is attached, 
are secured to the bottom ring, and the top hoop has eyes from which 
chains pass to a floating buoy. 


625. Farpicmea n FOR are &., M. Wilson.— Dated 14th February, 1878. 


An hie te band with a hole formed in it is placed over the corn, 
the crown of which enters the hole, and a cap fitted over the top protects 
the same from all friction. 


627. Lame Burners, 7. Rowatt, ¥ pr em sar 14th Februa , 1878, 6d. 
Where two wicks are are din as ngle-wick tube 
which is branched out in an u ig direction at the top so as to form the 
two wick tubes. The wicks fit tightly in the dm oJ tube, and are raised 
by a single-gripping ey with its dle and handle, the wicks binding 
each other tight enough to rise ° 
628. Fire-armMs Provipep with InrRENcHING Toots, W. R. Lake.— 
sith) a Divi,” 1878.—(A communication. > ti (Not proceeded 
we 
A spade is fitted into a recess formed in the stock of a rifle, and is held 
there by a spring catch, — tor being thrown out of the recess by a 
spring, when the catch is 
629. an Dritts, £. de Maal 14th February, 1878.—(A communi- 
ton. 


bb etntgr went A Bins Fass Tat began ge maces re gle pene bar 





a piston turned to fit the valve box, and is provided with oy wy 
prevent its rege The valve box has exhaust eum: — oo 
valve and ree OR are carried across and to opposi 

pear ng ve box, and led down into the steam cylinder eee 

openings. 


From this the exbaust is carried into the main ex’ at part 
by a ve in the piston, and thence by openings in by gees et 
a ape eu aapet D valve lengthwise, and i slotted th 
valve an lotted through 

for a ion of the wa; soa ‘conegtag’ th’ let into the boli 
throug the valve. The piston : po 


e’ bo hm is of 
construction, being a fone or or double Bis phon with ee rings at each | ing 
bo but it has a groove turned = its centre by hg exhaust 
steam Soe Gro velve platens into the main exhaust port.- The 

end of is ane ot tenes Suet oer enemas nee ae 
bar and feed sere 


ete 





WITH DERIVATIVES OF ANrLINe, 4. M. Clark. 

’ 1878-4 communication.) 4d. 
of aniline, wa saturated. the 
means of nascent hydrogen or 
immersed 


aves frre sotetng pollays, 
are el strips of w: 
0 anes of e dru 


A 
; 

i 

ze 
3 
z 
Q 
' 


Keen.—Dated 15th February, 


we ater ord ede tee yp Anp Be and the back part of the 


——ee its. The si may be turned over, 
becomes the and the chair is 
as a low chair, ane SS ones eae ae 


about on wheels 
attached to what is now the base of 
633. Propuction gan Use oF Be aa _ 
from one st Aste nk by i. 
pressed in a 2 pump, an 

a . vane cena to slupaes hydrocarbon, aoe it The thus 

paraffin al 
i is there expanded to poh oathane > 
afterwards exploded, thereby causing a vacuum for the 


Freee 
ee 
uy 
ie 
eas 


A, N. Porteous.—Dated 15th 


through a furnace, 
saturated with 


ceainee: genes Se 


» and 
return stroke of the engine. 
6834. APPARATUS FOR THE ABSORPTION OF renwal J. Imray.—Dated 15th 
February, rapa communication. wi 2d. 
The smoke is caused Saracens Sualcs tie tewwer peck or which is 


——- with the by partitions alter- 
na’ recap di into the liquid, through them 
nal 


: 


separated 
alter- 


ir opposite ends. us caused to move in a 
pm = gm over the surface of the liquid, and is t thereby condensed and 
absor' 


635. ARMOUR a vom B. W. Serrell.—Dated 15th Pirenrs, ¥ 1878. 6d. 

The armour is mad cellular, and when the vessel is in action these 
cells are filled with eater thus lessening the weight of the armour, and 
increasing the power of resistance. 


636. Fans ror VENTILATING Mines, &c., @, Stevenson.—Dated 15th Feb- 
ruary, 1878. 6d. 

Two hae are mounted on separate horizontal shafts in on same line, 
and coupled together but capable of being driven separa e two 
fans are arranged to exhaust air from a vertical shaft situate beheeen 
them, and commun by separate valves with the central eye of the 
fans on the inner sides. form of the casting of each fan and of the 
fan blades, as scen ina section through the axis of the shaft, is 
ha curves, which are concave towards the | between the fans, so that 

air proceeding from the pina is first guided towards the outer end of 
the shaft, next radially outwards, land finally towards the middle ge 
In this way an endways pressure on the fan due od the air entering at the 
eye on the inner side only is counterbalanced by an opposite hag due 
to the blades delivering the air towards the 7 Addie eon 8 By shaft 
bearing at the eye of each fan is attached to an open 
which are twisted in form so as to offer a minimum resis gy sys | 
guide the air entering through such framing to the fan. 
. Economica, CoNSUMPTION OF FUEL In Furnaces, F, Erskine.—Dated 


15th February, 1878. 6d. 
A series of discs are mounted on shafts iy of interlock with each other. 





These discs support and fi feud forward the fu su 
being im to their shafts either by at and worm-wheels or in 
any other ane manner. 


688. Grove Fastener, W. RK. Lake.—Dated 15th February, 1878.—(A com- 
munication.)—(Not proceeded with.) 2d. 
Two arms pivotted ther are fitted round the opening in the glove, 
and are formed with projections which, when the arms are brought toge- 
ther, interlock and fasten the glove. 


639. SrrnpLes AND FLyers ror SpinninG Macuines, F. A. Fitton.—Dated 
Pay February, 1878. 
2 ouindion are made with a sel eieiee: beiween the screw at the 
in t in Ww) e corresponding 
jor. Boag canis eee part of the socket of the flyer, the upper 
betng, sane as usual. The tube flyers u ro and other similar 
frames are made of a combination o wrought iron steel, A =e 
iron bar of suitable section is submitted to the action of an ordinary steel 
converting furnace until the outside is converted into steel. The flyers 
are forged’ from these bars, and finished in the ordinary manner. 


640. WasHERS AND vj vpn ror Puriryine Gas, H. Lyon.—Dated 15th 
Mey doeal 4 J ‘ot proceeded with.) 2d. 

The lower pnts f the apparatus receives the gas, — the entire 
upper portion is divided by metal plates into a series of h tal cel 
oa from side to side and communicating with each other ey 
= whe mara by 2 Ho, Se. 29 00 we Oe one Re eens mn ec: 

o- bring it first in contact with the ammoniacal Ln: yt which flows 


a tus at the top, and to trickle down through the cells. The thus 
borified ed finally acpas through an outlet at the top. — 
641. ig Atm CiamP, oR Vice, 7. Bintlig’, jun.—Dated 1ith February, 1878. 
wei of excentrics upon studs are secured to a metal plate, 

e 


d the other at right angles to the — and by the othe of a 
spring these excentrics are always towards a fixed oo — 


edges of the excentrics are serrated to increase their grip 
Te iece of wood to be formal into a stave is between eit 
right angled excentric which turns on its axis and holds 


rey wood securely whilst its inner or outer surface is cut, and the stave 
passed between the ae excentric and an adjustable bracket 


is then 
on the plate, and held in a similar manner whilst its edges are formed. 


643. Seraratine Vapours or VoLATILe Bopres From Gases, &c., S. Pitt. 
—Dated Lith February, 1878.—(A communication.) 4d. 

This consists in in preserving a te a temperature such as to maintain the body 
to be absorbed in of gaseous tension during the operation of 
= Lewy: which hes ‘7 effect of rendering the absorption rapid and 

si and permits of a considerable simplification of the apparatus 


644. STeAM AND OTHER Boiters, 8. Pitt.—Dated 15th February, 1878.—(A 
communication.) 

The boiler is formed of one or more series of slightly inclined tubes 
ranged one above the other. The tubes are closed at their lowered extre- 
— and at the other open into a common passage perpendicular 

is also closed at its lower — whilst the upper ey end opens into a 
cylindrical chamber peng me Bat ter. Passing down the 
a division plate dividing it into two ae wa: 
parm te an inner tube, dividing it into two passages. lower ends 
of these Pm tubes se to) ie. whilst the upper vis are carried 
ted through I é@ perpendicular This plate has 
us carried eet ol it the Seas ends of the inner tu 2 of io series of 
cay The division plate descends nearly to the bottom of 

dicular , and or its upper end es into the cylindrical tal cheater 
and is there attached to a transverse division plate, maintained at a dis. 
tance from its bottom and sides. 


645. og W. R. Lake,—Date 15th February, 1878.- (A communication.) 
provided at its outer 
having 


fi to a lamp, and ha: 
an opening communicating with it, and the other part 


of a cover 

scat a having arim bent in an 
rebate and having that in the first 

ay so that upon being rota cover or uncover the in 
first See <P Sere a 0 saad enamte to the vessel to which the 


is supp! The burner tube is erected on the cap, anda wick- 
otbeding area wheel is 
the yn chimney. 


646. ———— Farry ann Ory Marrers, B. Field,—Dated 15th February, 


me! fatty’ Sahe in Fw oo — water is treated under a 
pe gponaeagteemert ar pen rltale atom in an oven, and contain- 
ing on a longitudinal wenee Se tay Seen 

thoroughly mixed while they ee 
he vessel are then discharged are subjosted to Dea Wreione ae 
ah open vessel of tho form_of an Invertod cone By this mode of dis- 
eaudes the or ae Eh Er FS Soot 
quan eva) 
BoB oye pap, cope cerine and water 
ora oily products, and is drawn off from the 


arranged in the opening between the cap and 


is 





647. SAccHARIFICATION oF AmMyLAcEouS MatTER, 4. M. Clark.—Dated 
15th 4 am communication.) 4d. 
ve, ed to saccharify amylaceous matters, the 
> ployme aided by a Reet a sufficient elevation of Se aaa teres by 
6 em operating un le 
Mes Gav maaate of tea prodicohe tan 
em) 


to the nature , and that of the acid 
648. Onsect Guasses, A. M. Clark.—Dated 15th February, 1878.—(4 com- 


munication.) 6d. 

The objective is constructed with a flint glass lens, which is concave on 
both sides, and is placed between two positive crown glass lenses of 
appropriate focal proportions. BE this means the chromatic aberration 
is The f the Rem nn aberration is - wie 
means acme mnaiioe crown rar deey concavo-convex pe, 
pk concave surface 4 pete us than the convex surface 

Sw eediedemns lees watt to it, shorter rd Debween the two a space 
pain ag a a oor of a meniscus. In this way the correction of one 
aberration is made ind: dent of Sonia ther, and the correction of both 





may be effected toa higher degree of 
ow SicuTinc Orpnance, H. @, Grenfell.—Dated 16th February, 1878. 


The’ joe tus is not fixed on the gun but is connected by a 
pita cited levels end ae whereby any movement of the gun 
win be be prihemmmmaaned to the sight, 


650. Inpi4-RUBBER Rivas FoR foe’ mone gertcwae H &e., G. Johnson.— 
Dated 16th February, 1878.—(Not proceeded with. 

Grooved cylindrical rings of vulcanised india-rub mare fitted to glass 
china, or article, ha a a seen which it stands, so as to avo’ 
noise when putting down the le, and also to prevent its being 
cracked, starred, or broken. 

651. Sarery Apparatus ror Mive Caces, &c., F. Leonardt and J. Craig. 
—Dated 16th February, 1878, 8d. 
The cage is fitted with tubes through which guide rods pass, and on the 
side is a lever whose short arm is excentric to the axis on which 
urns. The es Ae the lever is attached by a chain to the lifting 
peg and as long as the lifting chain is kept tight by the weight of the 
cage the excen ic arm of the lever is kept clear of the — song raed 
should this chain break the lever is fo round by a sp 
the guide rod between the excentric arm and the bracket. 
overwinding the cage is suspended by two 
windi A pe and ewe other to the suspen 
pes Sa ese plates are wedge-shay 
darcd together in opposite directions, and a sliding locking 
placed over them, they cannot be separated. Should the cage “a4 over- 
wound, this collar is brought in contact with a crosshead, Faget bape 
a winding chain passes and is stripped from the wedges, and 
detached from the winding chain. e aon lever is a heraekt into 
action and suspends the cage as descri 


oes ar For CoRKING Borrt.es, I Schultz.—Dated 16th February 
6d. 


The one before entering the bottle is subjected to a side pressure to 
produce an oval form, and then to a second pressure at right angles to 
the former, so that the cork is then reduced to a cylindrical form of less 
dimensions than its former size, when it is ready for the action of the 
plunger to force it into the bottle. The pressure is effected by dies, one 
part of cach being attached to the frame, and the other part movable and 

ressing the cork as it descends Gown in an inclined surface, thus 
qednalp forcing the cork to assume the required form. 


W. Bown. —Dated 16th February, 1878. 


oe bottom pod ras carries two T-shaped pins, over which the tohuving 
T-shaped bar is placed over the pins, such plate 
inci slots on the under side, allowing it when in proper contact “4 
Lact my bs hoe! on the bottom plate by a sliding motion on the bar, 
by means of a cam attached toa pin run throug h 
tho be _ chy at pike end near the handles, and fitted with an externa! lover or 
win; ee ae vay mona the cam, which bears upon the bar and pulls it back 
or forward thus by means of the inclined slots, and the T- 
Fytes = oh the pressure. 
654. ae Currer ror Mitre AND Bevet WHEELS, &c., W. 7. Hamilton, 
M.A,—Dated 16th February, 1878. js 
To a circular cutter is given such extent of alternate motion that in its 
across the face of a wheel the intervals cut between the teeth 
soem of any desired width, and either carted te’ or tapered. This is 
effected by poss to the spindle carryi ng the cutter a Me reciprocating 
motion whilst it rotates. A grooved et a mounted upon the spindle, 
to which it can be inclined at any desi angle by set screws, whilst a 
ring is introduced into the hollow of this Bye! within which the 
sheave can revolve, when the ring is preven A circular pin 
is fixed into this ring in a line through the centre of the sheave and the 
perched eegty rmenny oc apeeneeny ro ark t! ha vertical stad free 
to turn as a hinge upon cones, its axis of motion at right angles to 
the line of the pin. Pithe pin js thus free to have a t g as well as an 
endway motion; then, when the spindle rotates. ~— pin acts as a lever 
with the stud as its fulcrum, and therefore —_ is the spindle'to recipro- 
cate with a throw proportioned to the inclination of the sheave and the 
distance of the stud from the axis of the spindle. The stud is so sha, 
that the centres on which it turns can pass above and below the spindle, 
and then, when these centres are in a vertical line through the axis of the 
spindle, all reciprocation will cease. 
655. Jomnina Parts or Boxsgs, &c., 7. W. Milton.—Dated 16th February, 
1878.—(Not proceeded with.) 2d. 

The different parts are connected by metal lugs formed with a plate at 
one end to be screwed into a countersinking in the inner side of one part 
to be joined, and a screwed pin at the other end, | through the 
= part to be joined, and secured on the outer side thereo by ascrewed 


es 


658. Cuirrers ror Horses, &c., 
6d. 


bao ws Sicnats, 4. M. Silber.—Dated 16th February, 1878.—{ Void.) 


A reflector is fixed behind the flame, and two parts of the casing are 
Meee to the reflector and carry pinions gearing with a pair of racks con- 
to a handle projecting at the back of the ny rly By pulling the 
hatidis backwards and forwards, the flame is alternately exposed and 
hidden by the turning of the doors on their hinges. 
657. Macuivery ror Ro.iine Merat, B. H. Waldenstrim and W. 
gees —Dated 16th ated 1878. 8d. 

The rolls are mtally, and one of them is carried and 
revolves in sliding blocks, which can be moved rapidly to and fro by 
screws or Baym equivalent means. The hollow cylinder or other articie 
to be rolled is placed on a taper mandril formed with ashoulder on which 
the srtiole rests, and is suspended to a chain connected to a lifting a 
ratus. The article is brought over the first pair of grooves in the ro! 
which are then closed and the article drawn between them. The rolls 
are then crepes and the article lifted through the grooves and brought 
over bor second pair, when the operation is repeated until the rolling is 
comp! 

658 Yarw, &., W. Laidlaw one T. Fairgrieve.—Dated 16th February, 
1878.—( Not proceeded with.) 2 

The uniform of cards Jy "yeplaced other rings of irregular 
width, that is, bh parallel narrow parts and broader poe alternately 
of the card teeth round each ring of the doffer, so as to produce an 
irregular or lumpy sliver and yarn suitable for either the warp or woft 
of certain fancy woven fabrics. 


659. Dress Suspenper, J. 7. Weaver.—Dated 16th Februa Mewes 6d. 
Two levers are provided crossing one another, one join late, 
and the other having its fulcrum on the first, to which it is john by a 


Rin, and works at its inner end in a quadrant-shaped guide in the plate, 
e long arms of the two levers terminate in jaws between which the 
dress is inserted, the jaws bein apenas and closed by the inner end of 
one lever running along the 
m9 GRINDING pao i Pibering. —Dated 16th February, 1878. 
The seed to be is ground between rotary bevelled 
ammate grinding pen stot suitably mounted in on shafts, upon 
which they are adjustable. These shafts are to each other, ind 
the bevelled or conical annular rages faces are pe eb in sets of four ; 
two fixed back to back rs suita! peor Thane on one shaft work between two 
other similar grinding faces other a short distance 
apart upon another shaft. 


662. Fiour, C. Pieper.—Dated 16th February, 1878.—(A communication.) 
wie ) 4d. 


6d. 
or conical 


is placed in. the roller mill ay nye Bagh horizontal 
ae.¥ the eigen of one being fixed, whilst the other rotates in bear- 
ings formin of a forked lever, ‘provided with ad gear to 


on a the Sustance between the rollers. The flour is then peste ts into 
a dismembering machine, being fed into the centre and between two 
discs having concentric rows of pegs intervening between each poe ia one 
disc fixed and the other rotating rapidly. The flour passes from 

machine to the centrifu dj machine, con: 


dressing cylinder, in h ‘provided with sien ah a 
er, Ww a a num 

revolves. blades are screw lines of long —— and, more- 

over, are curved yg Between the blades inclined plates are 

fixed for | for assisting in the meal within the cylinder, 


on the shaft Nevvent an undue current of air. 


icon Sarery Lamp witnour Wick, H. Conradi.—Dated 18th February, 
1878.—(A communication.) 6d. 
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4d. 
Dn Eveten Ponte ihe porate dente Sn Ove nts, sepwad wr sthennies 
telescopically one over in such a way that, 
en Cres ener Seo sene 
and the spokes attached by cont q 
682. Treative THe Rervuse or Towns, A, Fryer.—Dated 19th February, 
This relates to improvements on it No. 3125, dated 5th August, 
relase before fey tated 
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667. Comprnep WaLkine Sticks, UMBRELLAS . 
18th February, 1878.—(A communication.)—{Not proceeded with.) 2d. 
The stick is tu with one end closed, the 


668. Stream anp Hypravtic Presses, A. M. Clark.—Dated 18th February, 
1878.—(A communication.) 6c. 


dapat wie he today capaste. an uaey don quae © 

apparatus. An aux! steam er 
added to the? x the rams in the other 
cylinders, for 


rom one or both of other cylinders. 


669. Lire Betts, W. Mesny.—Dated 18th February, 1878. 4d. 

The belt is of india-rubber and is divided into compartments, so that 
it may be folded and serve asa pillow These compartments communi- 
cate by small air channels, and a flexible tube is attached to one of them 
for inflating the belt. Belts and buckles are provided to fasten around 
the waist, and s ders keep the belt well up under the arms, There 
is also a button-hole and button to keep belt folded for use as a 

Ww 


CW, Fass anp Exuavusters, H. EB. Skinner. —Dated 18th February, 1878. 


A cylinder with suitable ports and covers at each end is fitted with a 
shaft th the centre, to which are attached three or more vanes or 

tons, which work Soh a ring running in ves in the covers. 

ese gropves are excentric to the cylinder, ont the pistons are thus 
caused to move in and out h slots in the ring as the shaft revolves. 
ore & fitted to the 7 ee eee ee 
round the shaft at every revolution. The piston fixed to the acts 
as a driver and imparts its motion to the ring, which carries round with 
it the other pistons. 


671. Apparatus ron MANG@UVKING Suips, J. 8. Mutthews.—Dated 18th 


+ tat ithe i, aa ring of stearashi tran 

ie or manceuy o' ps a sverse 
propeller is employed at the bow of the vessel, and can at pleasure be 
rotated in either direction by mears of the main engines and without 

A carrying a pulley from which the transverse 
Ss y a strap, carries a bevel wheel at its lower end, which 
can be wn in or out of gear with one or other of the pinions on the 
main shaft of the engines. 
672. Increastxo THE SPrED or VessELs, J. Standfield and J. L. Clark.— 
Dated 18th February, 1878.—(Not proceeded with.) 2d. 

A number of fin es or oblique floats are placed on the sides of the 
vessel at different parts of its length, inclined at an angle, so that as the 
vessel is bn rete forward their tendency is to raise the vessel out of the 
water. ese blades are adj ble to any suitable angle. Two or more 
so that a can be varied in a 

upwards, to 

lift the boat out of the water, and thus act conjointly with the fin es. 

673. ProreLuinc aND STEERING VeEssELs, &c., BY MEANS OF HypRAULic 

Reaction, G. W. von Nawrocki.—Dated 18th February, 1878.—(A com- 
munication.) 6d. 

A closed chamber communicates at top with a steam supply, and at 
bottom with the water in which the vessel floats, firstly, thro’ a large 
opening provided with a stop valve through which the water can enter 





archimedean screws are 


. tol and it passes 

hot, betw two feed wi deliver it to a beater, by which 

means is cleansed freed from all foreign matter. 
684. Looms, 4. Sle Cee 6d ois we 
an apparatus drop box 
ee a enum da dotene aa ca 
the us Weave a variety of colours 
the underside of the 


A 
4 
g 


pled to a hand wheel, by revolving 

which the screw is revolved and the drop box is raised. 
685. APPARATUS FoR IMPRESSING AND BaKING ALTAR BREADS, WAFERS, 
&e., A. F. Hill.—Dated 19th February, 1878.—(Not proceeded with.) 


2d. 

A le oven is heated and the batter or paste is placed 
RN nw bg tie Bp et aus din ae oe 
consisting of two parallel metal Bs one above the other, and 
hinged so that the top one may be turned back. 


a For Souiraires, &c., B. Atkins.—Dated 19th February, 


1 
The front of the solitaire contains in a shell two half discs, the 
of which meet at the middle, where a notch is formed in each. 

The two discs are drawn ether by an india-rubber 
the underside of each, and back of the solitaire is formed with a head 
at one end, which — being forced between the discs forces them apart, 
and when the head is passed the discs are drawn into a groove —- 
stem behind the head and thus secure the two parts together. 
are connected to each disc for withdrawing the back when required. 


687. APPARATUS FOR MARKING AND Fo.pinc Stockinas, &c., W. L. Wise. 
—Dated 19th February, 1878.—{A communication.)—{ Not proceeded with.) 


A cylinder with three sets of grippers at different points of its periph 
Fi the epee 4 


carries the stocking beneath required mark, 
ink is supplied in a suitable manner. The stockings are then released 
from the and pass under an cndless apron, and are seized by 


levers placed over stationary semi-cylinders, over which they are laid in 
such a position that Sg ee er are mechanical arms, 
the stockings being held by suitable blacles. 

.—Dated 19th February, 1878. 6d. 


. C. Thomas, 
burner is in a suitable chamber closed to the external atmosphere 
The air necessary to support combus- 


flame chamber through the burner, and the products of combustion 
escape by a metal chimney above. 
689. Conservatories, &c., J. Lewis.—Dated 19th February, 1878. 6d. 
The rafters and sash )ars are channelled longitudinally on their external 
surface, and covered externally and internally with pine, lead, or copper, 
in strips of the same length as the sheets of glass, and grooved like the 
rafter or sash bar, so as to form a gutter to carry off the rain. The glass 
is held in position by corner clips soldered to the metal strips and turned 
up and over the edges and top of the surface of the glass. 
690. ProsecTILEs ror SMOOTH-BORE FIRE-ARMS AND ORDNANCE, J. Moss. 
Dated 19th February, 1878.—(Not proceeded with.) 2d. 
Oblique or spiral grooves are formed on the jectile, and by encoun- 
the resistance of the air against their oblique surfaces during the 
flight of the projectile impart to the latter the d rotary motion. 
601. Brake APPARATUs FoR Rartwa¥ Venicies, F. W. Webb.—Dated 20th 


February, 1878. 8d. 
area than the other, each fit into a cylinder, 


Two pistons, one of larger 
so that when air or other elastic fluid pressure is brought into the large 





it ; secondly, through a pipe lead to the stern, and also, if ired, to 
the stem of the vessel, A porn a the water is forced by the steam, 
so as, by the reaction of the thus produced, to effect the sion of 
the vessel ; thirdly, when required to effect also the steering of the vessel, 
the chamber has also two lateral branch pipes at the bottom passing out 
through the sides of the vessel. When chamber is full of water steam 
is admitted at the top and forces the water out so as to propel the vessel. 
The steam in the chamber is then condensed, thereby causing water to 
be forced in through the inlet pipe and thus fill the chamber again. 


674. Fives orn Cumneys, J. R. Dry and 8. Anderson.—Dated 18th Feb- 
ruary, 1878. 6d. 
Two sheets of iron are one above the other at cape angles in 
the chimney, and are ie to revolve én bars by means of rods or chains 
down from the sheets. The sheets are placed preferably at an 
angle of about 50 deg., leaving au opening of about 7in. between the 
farther end of the top plate, and the opposite side of the chimney wall to 
that at which the bar carrying the top plate is fixed. There is also a 
a ~ about Tin. between the farther end of the bottom plate and the 

P plate. 

675. Hypraviic Power CoLLEcTOR AND RESERVOIR OR REGULATOR, 
. Conradi.—Dated 19th February, 1878.—{A communication.)—{ Not 
proceeded with.) 4d. 

The reservoir has a projecting hollow part to receive a conical ring pro- 
vided with mouthpieces placed ntially, through which the en 
liquid flows and moves with a revolving motion round the 
it flows over a flange and passes into the delivery pipe. 

676. Meta. Frames ror SKYLIGHT oR Roor Winpows, W. A. Barlow.— 
Dated 19th February, 1878.—(A communication.)—(Not proceeded with.) 


reservoir unti 


2d. 

The frames are made from sheet metal, and are by the process of stamp- 
ing or shaping brought to the required shape or form. 

677. Manvracrore or Ice, G. Webb.—Dated 19th February, 1878.—(Not 
proceeded with.) 2d. 

The liquid to be cooled is drawn in a state of ‘—o from the vessel 
— it by a revolving cylinder fitted with kets, and in part 
a non-evaporable liquid. The vapour being carried under the 
liquid is com into a nel over and = surrounding the 
axle, and passes thence through the other end of axle, which is hollow 
and ‘orated, to the condenser, of a vessel supplied with a 
jet, drip, or stream of liquid. 

678. Roortine, W. A. Barlow.—Dated 19th February, 1878.(A communi- 


cation. . 

Sheet meta! or glass plates or tiles are used, and are simply laid one 
upon another to overlap, the one which covers over the other having at the 
lower end an obtuse, angular, stammped bend. The under tile at the w 
end is slightly bent upwards. The tiles are made with three 
and the naiis to fasten them have large round heads extending over the 
cushion, under which a sheet of lead is laid. The head has ._o= 
Se eee ene tek cnet Gem siete, and wl 
the border of hole in the tile presses from below the lead. 


679. Macuine ror Frer Cortina, &c., T. M. Bear and T. Roylance.— 
Dated 19th Febrwary, 1878.—{Not proceeded with.) 2d. 

The lathe bed and arm for the fret saw are cast in one piece, and the 
arm also serves to receive spindle 

of the lathe is fixed a table with a lever for raising 


e 
E 





ylinder it also at the same time by a passage through a valve, 
which closes agalnst ite return into the small cylinder, and the 
in the large cylinder thus causes the piston to travel towards small 
cylinder, and this movement is conveyed by levers and rods to the brake 
levers and withdraws the brakes from the wheels, so that the 
thus used has to be kept constant when the brakes are not to be applied ; 





Pi thus retai the double piston forward 
towards the larger cylinder, and this movement of the piston is conveyed 
through the levers and connections to put on the brakes. 


692. Borers anp WHEELS For Locomotives, &., F. W. Webb.—Dated 


20th February, 1878. 6d. 
or forming the edge of the inner or 


This consists bloc! 
fire-box, so that the plate bend outwards at an angle to the front 


of 
the fire-box, and in pore Soe paegeea. | the of the orifice of the 
of the outer fire-box to same angle, first blocking or bending it 
nwards. These two bent edges of the inner and outer fire-boxes are 
rivetted together ; a ring or plate of iron or steel may be secured on the 
inside by the same rivets to the co; from wear. A fusible 
Ene contre of the fusible metal, the point or amail end of the plug being 
e centre e le mi or en: 
inside of the boiler. He ry: 
693. Brake AprpaRatus FoR Raitway VEBICLES, F. W. Webb.—Dated 20th 
February, 1878. 8d. 
lates to improvements on patent No. 691 dated 20th February, 
placing two valves in the small cylinder, one open- 
ing inwards, the other outwards, but when one is to act the 
between it and the pipe is open and the passage between the pipe and the 
valve which is not to act is closed. When pressure is to operate the cock 
is turned in one direction, and when vacuum is to operate it is turned in 
the other position. The brakes are actuated by chains and friction drums 
brought in and out of contact with the axles. A friction drum is applied 
to each vehicle, and a rope is extended between the engine and tender 
and ro be, rag oad rope Jag ews over —, = as — held 
it to hold up lever carrying friction drum, us keep them 
ont of contact with the axles when the brakes are not to act; but when 
the rope is allewed to go slack the levers fall and bring the friction drums 
in contact, and thus put on the brakes. 





606. Fine-pars, C. James.— Dated 20th February, 1878. 4d. 

The sides or outer cheeks of the fire-bar are formed of two thin 

but broad bars rolled, either or taper ; these are connected the 
to the other by bolts or rivets several inches in length, and on the 

or ri veral narrower bars are threaded with hers betw 





the 
697. Unsarrninc axp Tanninc Hipes anp Skins, W. G. Gidson.— 
20th February, 1878.—(A communication.)—(Not proceeded with.) 


to remove the hair the skin is treated with a solution composed 
of two parts hydrosulphide of soda, six and a-half parte quicklime, and 


be moved in or out, | 





a a ne ens 
water. tanning }1b. of hydrosulphide of is added to 

Wooden et Bacar tr the tan beck ; iste 
608. Stream Excavator, W. Eddington.—Dated 20th February, 1878. 


8d. 
consists of a frame carried upon wheels, and at the front of the 
= . drawn to and fro over the land 


A tank mounted on carries matter to mark the 

and a discis suspended soas immersed therein, while 

the of the part not immersed is in close contact one 
of trav we , which causes it to revolve and 


, Cuarr, &c., J. wards. —. ruary, 1878. 6d. 
A wheel is constru amanner that the is on one side 
of the arms or spokes, and be at either t to the 
arms or spokes, or at any suitable le. Inside placed a 
series of cutters or proj knives, points of the said knives point- 
the centre of the w inte or havens 5 os ae pieed 
in such a manner that it or they will cut and split the material at right 
angles to the first mentioned cu e 
‘703. Sanitary Vatves, B. Holden.—. 1878. 6d. 
‘A square vessel has an inlet pipe and an outlet the inlet being 
at the » its bottom closed by a valve, on one end of a 


Fi 
a 


ed by 

lever being fitted with a weight at the other end, which 
against its seat until the weight of the descending liquid 
upward pressure of the weight. 

'704. Titers yor Casks, &c., H. Schwarz.—Dated 20th February, 1878 


6d. 
Inside the frame of the stillage is mounted a frame, hung upon 


| 


vots at the front , 80 that the back part—w! is beneath the 

ik end of the —can be raised so as to tilt the cask when uired. 
Near to one pivot (or both if erred) the ee with 
a short lever projecting downwards, and is the end 
of a screw wi the front the e, and its 
7 lee ed with a cross handle or other means of turning it 
y 


‘706. Sonenease FOR bee = bal ep Crocks, eon - Kosminski.— 
—Dated February, ‘ot proceeded with. . 

A pipe or barrel is employed with a square passage in its outer end 
adapted to the end of the axis to be operated by it, and the stem of 
pipe is carried up inside an outer chamber, and is formed with 

ee ee eee 

Any the relied a Fy hens wided wi jection to be 

outer case, an a 
ty naman thmend tn. the tendo of tho outer olaa ao tnt tay Gow the 
middle tube outwards 


z 
: 
: 
j 
; 
i 
s 
5 
3 
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direction for the of its use in giving motion to the axis of the 

clock to be wound up. 

'706. Caps ror VENTILATOR AND Cuimnzy Suarrs, H. Willington.—Dated 
20th February, 1878. 4d. 

This consists in constructing the cops, cylinders, or chambers of reticu- 
lated wire, with tops reticulated or otherwise, with varying or equal 
meshes. 

707. CookiIne pevem G. Aldridge.—Dated 20th February, 1878.—(Not 
with, 


consists in constructing one chambers above 
os Seed © Seaieaes hes Se be es te all 
pe tip 7 seanniny fy Mone Ai vac weg emperor Bes be ; 
system of dampers ways formed by spaces between such cham- 
bers contro the heat, so that it ma: around only one chamber, 
ee mare Ghavecl, or epeund Oe chambers. ‘ 


'708. Mecnanicat StToxers, H. C. Carver.—Dated 20th oege 1878. 6d. 
This to im) mts on patent No. 207, dated 16th January, 
1877, and consists in fitting to the upper end of the driving shaft a tubular 
like surrounds the shaft and revolves in a 


the driving shaft. . 
710. Axe Boxes, W. R. Lake.—Dated 20th February, 1878.—(4A communi- 
cation.}—{Complete.) 4d. 

The axle boxes are from wrought iron or steel tul , and are 
formed in suitable shaped discs fitted with plungers, the being 
actuated by suitable machinery to close them face to face at the proper 
time and separate them, the plunger being caused to advance and 
retreat also at the proper time. 

711. oo ag par pean Het ~ , W. Thorburn.—Dated 
20th February, 1878.—{ Not with, . 

The machine is composed of a frame with bearings to receive the rolls 
which are of metal—preferably brass. The faces of the rolls are usually 
plain, and the iower roll is weet ne bee oped The machine 
vided with a table, the upper surface of which is made flush with the top 
side of the lower for epg heed wey or braid on to pass it between 
the milling rolls. table is with gauge and guide plates. 
‘712. Umpre.ias anp Parasois, J. Miniére.—Dated 20th February, 1878. 


6d. 

Springs are fitted to the stretchers, and when ht into play by 
means of a catch, cause the umbrella to close au ° 
'714. Decotorisine Sop anp Liquip Matters, 4. M. Clark.—Dated 20th 

, 1878.—{A communication.) Not proceeded -) 2d. 

All kinds of matters capable of being decolorised the action of the 
solar rays are decolorised and otherwise impro by the action of 
electric or other intense artificial light. 

715. Rerricerators, A. M. Clark.—Dated 20th February, 1878.—(A com- 
ape Be pright, ice holding, water conducting, and 

a of w ice w con: y 
tw ite to each o near the side walls 


a bar, so that it may be 

wheels are formed of wire passed 
downwards and attached to the nave 
carries two spokes. 


'71'7. Exvectrric Lamp, R. A. Kipling.—Dated 2ist F , 1878. 6d. 
Four carbons are employed, meeting at their points at one level, 
and two others, eens oss octane ah, 0 simuies S Deen 
and copes ob gg mp ag ty pa Each carbon is toa 
slide in a tu! casing, in w! LS pen +g eee Fan 
as consume the points of each pair are kept ites 
contact. one pair of carbons which are mounted on one 
receive the -+ current, the other pair on another frame 
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solution when desired to stop the action. Inside 
ele 8: FE GA, AOR, en iate space is filled up with 


2 
£ 


‘720. Mintna nga gape Sarety Lamps, G. W. Smith.—Dated 
ngs are placed in the receptacle to receive the oil-box 


and are capable of being revolved. Within the lamp notches are form 
on the rings so as to allow the passage of projections on the outside of 
the oil-box. the oil-box is in the rings are separately 


tween them. The rings may 
to require a combination word or 
wn. 


721. APPARATUS FOR FILLING AND CorkinG Borties, W. Bull.—Dated 21st 
February, 1878.—(Not proceeded with.) 2d. 

The hog consists of a circular, segmental, straight, 
bottle-holding table mounted upon supports or , aud caused 
rotate or move as required by suitable mechanical devices, a vertical or 
ee frame, a filling tap, changing nipples, and motive parts and con- 
nections, 

'723. APPARATUS FOR REGISTERING THE CONSUMPTION OF Gas, G. EB. 
Webster.—Dated 21st February, 1878.—(Not ed with.) 2d. 

Two cylindrical vessels, arranged one inside the other, are employed, 
the top one acting as the receiver, and rising according to the amount 
of gas admitted to it by the inlet pipe. When this is shut off the receiver, 
which has an escape tap connected to it, falls according to the escape at 
a ech thus measures the amount of gas consumed by the rate at 
w it le 


or other 
to 


24. Lanterns, W.'J. Shaw.—Dated 21st February, 1878. 6¢. 

For: flat-sided lanterns, the ordinary corner or angle pieces with the 
ordinary beading are employed ; but the corner angle pieces and also the 
beading are perforated, the perforation of the beading, however, not 

ite to or corresponding with the perforations of the 





placed opp 
angle or corner piece. 
‘726. bar» gy W. Brookes.—Dated 21st February, 1878.—(A communica 
tion.) €d, 

In order to obviate the liability of damage to the t arising 
from the breaking of the mainspring, and the consequent recoil of the 
great wheel, the barrel is made detachable from the great wheel, so that 
when the main-spring breaks the barrel necessarily separates itself from 
the wheel, leaving the latter stationary and quiescent on the pinion of 
the centre wheel. : 

'72'7. Apparatus For AcTuaTING Ro.Liers or Suarts, W. 7. Hamilton.— 
Dated 21st February, 1878. 6d. 

In order to im: a uniform reciprocating motion to shafts or rollers 
whilst they rotate, a grooved pulley is placed thereon, and a disc with an 
oblong hole through it is introduced into the groove, so that when the 
block is preven from turning the sheave can revolve within the hole. 
Then a second or outer disc with an aperture through it swivels upon 
gimbols fixed to the inner one in a line through the centre of the y 
and axis of rotation. A radial pin is fixed to the outer disc in the same 
line, and its outer end passes Legis an opening in a vertical stud 
standing at right en to the pin, and free to rock upon cones or journals 
similar to a hinge. en the pulley is inclined to the shaft by set screws, 
it will impart a reciprocating motion thereto, the pin acting as a lever 
with the stud for a fulcrum, the throw being regulated by the inclination 
of the pulley and the distance of the stud from the axis of rotation. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE ironmasters’ quarterly meeting in Wolverhampton yester- 
day—Wednesday—was memorable for the stand which producers 
are making in the hope of securing prices which will not land 
them in heavy losses. First the Lilleshall, and then the other 
Shropshire pig-iron firms announced that their declared quota- 
tions are for the ensuing quarter what they have been in the past. 
Following this example, leading Staffordshire blast furnace pro- 
prietors made known that they should not abate their open- 
market terms. All-mine Shropshire and Staffordshire cold-blast 
pig iron has therefore to be again quoted £5, and hot-blast £4 per 
ton. Whilst, however, this is the cited figure, business it is no 
secret is being done at 5s. less. At £3 15s. sellers were ready to 
book orders from regular customers. At the same time a good 
brand of all-mine pig was easy to buy at £3 12s. 6d.; a less valu- 
able mine pig, from £3 10s. down to £3 5s. Part-mine iron was 
obtainable at from the last-mentioned figure down to £2 12s. 6d., 
and occasionally £2 10s. Cinder pigs were not openly offered at 
less than £2 2s. 6d., and £2, but there are instances in which 
sales are known to have been booked at a fraction less than £2. 
Nor would the agents of hematite pig tirms consent yesterday totake 
less money than during the last three weeks they have been alone 
taking. They quoted £378. 6d. to £3 5s. Still, whether all-mine, 
part-mine, cinder, or hematite iron was the product in question, 
sellers were all more than heretofore disposed to consider any offer 
which a consumer might make. In reality the current state of 
the Staffordshire iron trade leaves more room for negctiation 
between buyer and seller than has been noticeable for several 
years past. - No diminution of stocks is observable upon hardl 
any hand, Few makers who have fairly sold forward are able 
to deliver all the forge iron they can produce, even though as in 
occasional instances is being done, they turn a furnace on to 
make foundry iron. At the furnaces, at the mills and forges, 
and upon carriers’ wharves, there is considerably more pig iron 
this quarter than at midsummer, and buyers’ commitments are 
larger now than at that time for undelivered iron. Foundry iron 
is increasingly plentiful, and was yesterday a shade weaker in 
actual business, though it was unaltered in the quotations of the 
makers. Derbyshire and Yorkshire iron was to be bought for 
immediate vont A at slightly more favourable rates than 
recently; though leading —— in both districts declared 
their prices to be without alteration, and their output fairly sold 


orward. 

High class finished iron is down upon the quarter £1 per ton, 
namely, to the extent of the reduction determined upon by the 
marked-iron houses on the 12th September. Thus, marked bars 
are quoted £7 10s. for ‘“‘B.B.H,.” and similar brands, and 
**Round Oak” brand £8 2s. 6d. Strips and hoops, and sheets 
and plates, of the best qualities are proportionately lower. THE 
Enorneer’s last week’s Staffordshire quotations in ‘ Prices 
Current of Iron and Steel,” are those likewise of this week. 
Nor have the medium for the minimum quotations undergone 
any specific change. Nevertheless most of those qualities were 
joe trifle easier, as the result of the discussions on Monday 
n Birmingham of the Wages Arbitration Board, before Mr. 
—— Chamberlain, M,P., the arbitrator of the board, The 
employers’ appeal at that meeting for a drop in wages from 8s. 
to 7s. 6d. was irresistible. Yet there was the customary com- 
plaint from the operatives that an attempt was being made to 
compel labour to bear an undue e rtion of the burden which 
bad.times have placed upon the back of the trade. Capital and 
profit had nevertheless been sacrificed by the employers, as the 
employers’ section pointed out, before the operatives were asked 
to accept this further drop, 





To-day, at the Birmingham quarterly meeting, it was announced 
that Ma’ Chamberlain’s cae would not be given until 
Saturday or Monday. Second and third-class ironworks 

refused lower 


Peres sian aye: ek eee 
marked iron remained £7 10s. Business dreadfully quiet, and 
although there was no declared reduction all easi 
a meeting of the creditors of Wm. 
wers. 


Seeecicand Do.; the. tnperiack Dhaniniinas vison 
, the 

Hon bavi af tnlded tens oreld 

needed at hich 


d 

argpedbenste sda acandtyna 9 wl little to do, 
Medium qualities were difficult to sell. Sheets were, perhaps, 
most in request. For singles of medium quality less 
than £7 10s. was readily taken, and some singles were to be got 
Hse we tees ciesen mapnead tote te dnpesd ates peateela 

ere was less regret ex . y an yes y, 
that the business done at either meeting was of very limited 
extent, since the caution with which offers were last week looked 
at is even more perceptible this week, the failure of the Glasgow 
City Bank having sensibly increased the determination of sub- 
stantial ironmasters to reject a risky business, and curtail credit. 
All wr in iron of any kind is for the present wholly at 
an end. 

Coalmasters sought new business on the terms of last quarter- 
day, slightly more than at that time was done, but it was mostly 


ed | in domestic sorts. 


A fair number of inquiries are in market, which promise well 
for the future of the engineering and ironfounding industries. 
Our colonies are especially promising. The proposed new railway 
in Australia and New Zealand, and the suggested line of 2000 
miles to connect the province of Ontario with the Pacific coast, 
are much spoken of. Already good orders for pipes are under 
execution for the antipodes, together with permanent way iron- 
work. And we are hoping here to get a share of the 5000 ton 
order of Yin. to 16in. pipes for Port Elizabeth, South Africa. 

The Belgian competition is not yet at an end in this district. 
Belgian rolled girders are being this week offered to Birmingham 
builders at from £7 15s. upwards. 

The galvanisers alike in Birmingham and in the surrounding 
district are active in the sheet department. ‘The demand on home 
account is satisfactory, and the uses to which the product is being 
employed are constantly increasing. Orders from our possessions 
sheaad and from other foreign markets are very good. ‘The 
Indian Government are just now buying largely of one Birming- 
ham firm. In one line 1200 tons of sheets is required. Galva- 
nised wire for —s is also being produced in very large — 
tities for Australia, India, and some of the markets of South 
America. 

Iron-wire drawers are feeling as keenly as almost any branch 
of the metal wares industry the competition of the European 
Continent. The competition has lasted for some time, and is 
from Germany in particular. The Westphalian manufacturers 
are selling their wire at 50s. per ton under the price of the 
English makers, and trade here has in consequence been very 
depressed. Makers in this district have shown determination in 
trying to meet the competition, and their latest effort was a 
revision of price-lists by leading firms. On the Ist of October 
the revisions indicate a reduction of 6d. per bundle and 3d. 
per dozen lb., on thin gauge, and tin-men’s ware, while in 
the heavy department the following are the reductions :—Fencing 
wire annealed drawn reduced 10s. per ton ; best prepared bright 
reduced 25s. per ton; best galvanised, 10s. per ton; and fencing 
staples, 20s. per ton. Although only now declared, these pro- 
ductions have, the makers state, been discounted for some time 

t. The present prices of Warrington and other firms are :— 
right iron wire, 0 to 6, 6s. per bundle; annealed drawn fencing 
wire, 0 to (, £9 15s. per ton; best prepared bright do., 0 to 6, 
£10 L5s.; best galvanised fencing wire, 0 to 6, £13 15s., delivered 
at Liverpool. 

The arbitrators under the South Staffordshire Mines Drainage 
Act are about to make a new draft award for the rating of the 
Old-hill district, and on ‘Tuesday the arbitrators held a court at 
Wolverhampton to hear appeals from mineowners in that district 
against the rating of their mines. The rate proposed is 3d. on 
fireclay or limestone, and 6d. on ironstone, coal, slack, or other 
unmentioned minerals. ‘There were not many appeals. 

The expressed intention of the Home Secretary to prosccute 
Mr. Price, late of the Apedale Colliery, North Staffordshire, 
where there was lately a fatal accident, has created much feeling 
amongst other mining engineers in both North and South 
Staffordshire. The verdict of the coroner’s jury was one of 
“accidental death,” and it absolved Mr. Price from blame. Mr. 
Henry Johnson, at the meeting of the South Staffordshire 
Institute of Mining Engineers on Monday, suggested that there 
should be united action on the subject amongst the mining engi- 
neers in all the districts. 

The 1500 men eng: at the Spon-lane Glass Works, near to 
Birmingham, are under notice for reductions in their remunera- 
tion. “Phe hands are paid by merit, and the reduction will not 
therefore be uniform. In addition to the notice for an actual 
lessening of payment, intimation has been made to the men that 
their liability in the matter of breakages will be extended. 
These revisions are to operate from the 19th inst. Through bad 
trade and foreign competition the Spon-lane Works are stated to be 
carried on at a loss. The men threaten to strike, yet they have 
‘no union upon which to fall back. 

To-day a veless tramway was inspected in Birmingham. 
Mr. ©, A. , the inventor, had laid a quarter of a mile of line 
in the shape of a figure 8, with several gradients, and he ran cars 
upon it throughout the most of the day. The rail is a flat plate 
regularly pierced with holes, and protuberances on the wheels fit 
into the yoy The object is to get rid of the inconvenient 
grooves of the tram systems now in general use, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Durine the past week the business doing in the iron trade of 
this district has been of extremely limited character, and there 
seems to be a pretty general belief amongst buyers and consumers 
that makers will have to reduce their prices still further, in antici- 
pation of which active ‘‘ bear” operations are being carried on b 
merchants in nearly all descriptions of outside iron, but in Seo 
especially, these having been offered at 2s. per ton below makers’ 

uotations. At Manchester on Tuesday there was an exceedingly 
ull market, which may be partly attributable to the two 
quarterly meetings this week, the result of which buyers are 
waiting before giving out any orders they have on hand, 


ma 
whilst the Glasgow bank failure has also had a tendency to 
restrict business, for although none of the local houses are likely 


to be directly affected, there is a great deal of uncertainty as to 
what the indirect results of the stoppage may be, and this has a 
tendency to induce increased caution with regard to some class of 
engagements. 

o far as the local pig iron trade is concerned there is no 
material change to notice, the nominal quotations for Lancashire 
brands delivered into the Manchester district remaining at 50s. 6d. 
for No. 3 foundry, and 49s, 6d. for No. 4 forge. But although 
makers are not holding out for their full list rates, the chief pro- 
ducers do not offer any material concessions, and it is only in 
exceptional cases where sellers are willing to compete with the 
low prices at which outside brands are offered here. This is pro- 
bably due to the fact that for the most part the small productions 
of the furnaces at present in blast is still required to cover old 
orders, and as the prices ruling in the market are anything but 
remunerative, } producers do not care to push for new business 
except where they have some compensative advantage in the rate 
of delivery, In outside brands the business doing has been chiefly 


confined to a few job lots offered at exceptionally low f rures 
For Middlesbrough iron delivered equal to Manchester mukers’ 
—— remain at about 47s. per ton for No. 3 foundry, and 
for No. 4 forge, net cash, but at these figures no business can 
be done, as there are any quantity of g.m.b.’s offering at consider- 
ably lower figures. Lincolnshire and Derbyshire irons are with- 
out material change, and can still be bought at pret low prices. 

The finished iron trade continues very dull, and some of the 

— are almost stopped for want of orders, whilst founders 
eers in the maiortty of cases are only running 
short cashire bars delivered into the Manchester 
district are still quoted at about £6 per ton, but for good specifi- 
cations less money would be taken. The sale of iron, steel, 
oe. &c., at the works of the Railway Steel and Plant Company, 
ewton Heath, by Mr. Herbert Grundy, of Manchester, was 
brought to'a close on Friday last, and with one or two exceptions 
the whole of the material was disposed. The sale throughout was 
attended by a number of gentlemen connected with the 
trade, many of them being from the Sheffield district, and 
quae, considering the t d state of the trade, 
air prices were obtained. The pig iron, which consisted chiefly 
of No. 2 and No. 5 Barrow, fetched an average price of 51s. per 
ton, and the prices realised for the stock of bar iron ranged from 
£5 6s. to £5 1 rton. The steel sold generally very well, the 
Bessemer steel fetching from 5s. 9d. to 6s. 3d. per ewt., and the 
steel rail ends from £3 to £3 10s. per ton according to quality. 
The Vulcan Ironworks, Manchester, recently in the occupation 
of Geo. Matthews and Son, hoop iron manufacturers, were 
offered for sale on Tuesday, but were not disposed of. 4 

e’ coal trade shows no improvement except in the extra 
demand for house fire coal, which is being brought forward by 
the cold weather, and which is enabling some oi the best coal 
collieries to run pretty nearly full time. All classes of fuel for 
ironmaking and general manufacturing purposes are, however 
in no better demand, with a great deal of short time being worked 
at the pits, and very low prices having to be accepted where sales 
are pushed. Slack is now generally plentiful, with a downward 
tendency in value. The average pit prices are about as under :— 
Best Wigan Arley, 9s. to 10s.; common, 7s. to 7s. 6d.; Pember- 
ton four-feet, 6s. 6d. to 7s. 6d.; common coal, 5s. to 6s.; burgy, 
4s, to 4s. 6d.; and slack, 3s. to 3s. 6d. per ton. Althougha rather 
better inquiry is reported for shipping, the market is ies 4 dull 
for the season of the year, with prices as low asever. In the 
Burnley district, where some classes of fuel have been reduced, 
notices have been served upon the men of a reduction of 10 per 
cent. in wages. In December next a conference of miners is to 
be held in Manchester, to discuss the best means of preventing 
mining accidents, and to suggest alterations in the Mines’ Regu- 
lation Act. 

The only noticeable change in the position of the iron trade of 
the Barrow-in-Furness district is the fact that makers have been 
able to sell more liberally so far as forge iron is concerned, which 
in consequence was quoted on ’Change at Barrow on Monday at 
53s. 6d. per ton, as compared with 52s, last week. I was told 
that relatively forge iron isin a better position than Bessemer 
iron, but what cause has led to this in the face of the compara- 
tively good demand for the latter class of metal on the part of 
steel makers is not stated. The following was the list of quota- 
tions given me at Barrow on Monday, and it will be seen it differs 
somewhat materially from that forwarded last week :—No. 1 
Bessemer, 53s.; No. 2, 53s8.; No. 3, 52s.; No. 3 forge, 53s. to 
53s. 6d.; and other samples at proportionate prices, he fact of 
the matter is, iron is selling at all sorts of prices according to the 
position of makers and the stocks they have to realise. The 
stocks at the large works at Barrow have been reduced, and 
eleven furnaces are in blast. Steel makers are still busily employed, 
but iron shipbuilders and finished iron workers are not doing 
much business. 

The Whitehaven. Shipbuilding Company have received an 
order to build a steamer for Mr. John Morris, of Liverpool, of 
1500 tons register and a length of 250ft. The company have now 
on the stocks two iron ships, one for Mr. Grier, of Bootle, and 
another for Mr. Johnson Sprott, of Liverpool. The Duddon 
Shipbuilding Company launched, last Friday, a schooner named 
the Countess of ale, for the firm, her measurements being 
—length, 112ft.; breadth, 25ft. 3in.; and depth of hold, 12ft. 9in. 

South Wales colliery proprietors are landing large cargoes of 
coal at Belfast and Dublin, and the West Cumberland colliery 
owners feel this competition keenly. 

e rt Iron Company having acquired the possession 
of the Ellenbrough aes it is their intention to erect about 
200 ovens for the punpeee of coke burning. This latter-industry 
has of late made marked progress in the Cumberland district. 

The importation of Spanish and Irish ores to the Cumberland 
and Lancashire district has lately fallen off to some extent. At 
Dalton, the depression in the ore trade has resulted in the closing 
of one or two small iron mines for the winter, and several miners 
have as a consequence been thrown out of employ. 

The Solway Junction Railway Company report that they cavr- 
ried over their line last half-year in minerals only 37,000 tons, as 
compared with nearly 81,000 tons in the corresponding half of the 
previous year. The company have completed arrangements with 
the Maryport Railway Company in the matter of the very large 
tonnage of goods which are carried from the Northumberland 
colliery district to the Cumberland furnaces, and these arrange- 
ments are likely to result in financial advantage. It is proposed 
to connect the coal-fields at Mealsgate in Cumberland with the 
Maryport and Carlisle Railway at Brayton; and it is also pro- 
— to connect Hesket New Market and Penrith by a railway, 

ut the schemes have not yet been fully matured. e London 
Lead Company are about to reduce to a considerable extent the 
number of men they employ at Nenthead and other of their 
mining stations in Cumberland, Northumberland, and Durham, 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

TALKING to a leading manufacturer on Wednesday about 
trade, he simply repeated my final word, “trade,” and added— 
“There will no definite improvement in trade till there is an 
end of the existing distrust. Every manufacturer who has 
returned from the Continent has one story to tell, and it is thus 
—‘The Berlin settlement does not tain the of @ 
permanent settlement of the Eastern Question, and till that is 
settled there can be no confidence, and without confidence there 
can be no real revival of commerce.’” I find this view generally 
held, and there are fears expressed that the cloud in the East— 
the Afghan cloud—is but the precursor of storms to follow. 

Our principal representatives have now returned from Paris. 
They have seen most of the French works, and been permitted to 
inspect every novelty they cared to inquire about. One of them 
has been giving me information on the score. He thinks that the 
French firms have not only advantages in the matter of labour 
and general industrial arrangements, but they have specialities in 
their process which benefit them very materially in their produc- 
tions. He promises to state these specifically, and I anticipate 
much interesting information from him shortly. 

Local smelters of pig iron have sustained an unexpected 
reverse, by the failure of the Glasgow Bank. For a covple of 
months there has been a decided improvement in the demand 
for local-made irons, consignments being specially to Durham, 
and even to ire, for the purposes of admixture. How- 
ever, the Scotch commercial disaster has at once ended speculation 
in the local iron trade for the time being, prices of warrants, which 
regulate most of the transactions here, have fallen, and with these 
changes in the above ing markets, trade in this department 
has received a severe check. Notwi every precaution, 
pig irons here have fallen below the values at which they were 








quoted last week, at least by 1s, 6d, to 2s. per ton, and even less 
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and —_ 
competition with There 

not, however, doing in tires for and 
trucks, many of the latter lying idle ings of the 
wagon companies, ee os f. makers 
are also com very for orders, and as their prices 
range from 10 to per cent. below the English houses, as a rule 
they obtaining the work. In best work, how- 
ever, wheels for locomatives, and smaller ones for the 
tenders, Engli are obtaining a fair share of the tire 
work, and Sheffield manufacturers are not behind their competi- 


tors in other parts of the country. This trade has been sadly cut 
up, and at present is very . 

So far as the cast steel pooped is concerned, there is little 
to add beyond to remark that a chronic depression appears to 
have seized the It is upwards of twenty years since the 
paces ae ac ge in the market, and that they are ex- 
ceptionally low will be gathered from the following i 
Best tool steel, £40; seconds, £35; chisel, £30; hammer, £35; 
cast for best , £28 to £38; common, £18. Varieties from 
£9 in npn oe however cast, but the latter have not a very fair 
—- Se eee aes — ode ef - 

le, notwithstanding the approach of colder 
weather, the demand does not aj to improve, nor is there 
much increase in the tonnage to London from this neighbourhood. 
Many of the collieries are only being worked half time. 
tions on the wharves are as follows :-— branch, 12s. 6d.; 
Silkstone, 10s. 6d.; second, 8s.; nuts, 5s.; slack, 2s. 6d. The 
demand for North-country coke is steady here for the Bessemer 
trade. It realises from 20s. to 20s. 6d. per ton, and local made 
16s. 6d. to 18s. 

The dispute at the Parkgate pit of the Nunnery Colliery has 
terminated. The arbitrator’s award has not transpired, but I 
understand it is decidedly against the men, who, however, have 
accepted it, and are back to their work. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tuesday the quarterly meeting of the iron trade for the 
North of England was held at the Royal Exchange, Middles- 
brough. In former times, when the market was a true indication 
of the condition of trade, the quarterly meeting was looked 
forward to in order to solve any uncertainties which might 
exist. During the depression which has now continued so 
long the quarterly meeting has lost its former distinguishing 
characteristic, and is now little more than an ordinary assembl 
of gentlemen connected with the iron trade. On Tuesday the 
attendance was comparatively small. The tone of business was 
far from encouraging. Owing to the great bank failure, which I 
stated in my last letter had even at that time exercised a depress- 
ing effect; upon the Cleveland trade, there was a strong feeling 
on the part of merchants and other buyers to “bear” down 

rices. ers stood pretty firm at their recently quoted fi 

at scarcely any sales were effected. The statistics of the 
Cleveland lronmasters’ Association for the month of September 
show only a slight decrease of stocks. What are called makers’ 
stocks decreased to the extent of 6216 tons, and makers’ stores 
were also diminished by’ 1673 tons. But against this there was 
an increase of stock in Yan warrant stores of 5300 tons. There 
was also a decrease in the make of iron—as compared with August 
—of 2797 tons, so that practically the same amount of iron was 
sold in September as in August. A falling off in shipments, both 
foreign and coastwise, was also menibanel. This is partly to be 
attributed to the lateness of the shipping season, and also 
to the Scotch panic. A re Dn ween of the iron shipped 
coastwise from the port of Middlesbrough has always gone to 
Scotland. It is pretty generally believed that if the Scotch market 
continues to fall, and no other —— offers for disposing of Cleve- 
land iron, Cleveland makers wi er for the present to put their 
iron into stock rather than sell at the absurd figures merchants 
are offering. On Tuesday some merchants offered to contract for 
the supply of iron next year as low as 37s., and other prices lower 
still were mentioned. I cannot hear, however, that any makers 
have accepted less than 38s. 6d., while the nominal quotation 
remains at 39s. Messrs. Connal and Co.’s stock of Cleveland pi 
iron now stands at 66,900 tons. Their ye ced stock is 197, 
tons. They state that their f.o.b. Cleve’ warrants are quoted 
nominal at 38s, 9d. net cash for No, 3. 

The finished iron trade is in no better condition, and there is 
nothing of interest to report with regard to it. ices remain 
about the same Set ae namely, for 4 apg £6 2s. 6d.; 

£7 28, 6d.; ; 


a common bars, £5 1 and angles, 
The rumour that the mannfacture of steel castings is about to 
he tried at Middlesbrough appears to be correct. It is stated that 


the foundry ee to the trustees of the late Andrew Brown 
has been let to a who intend at first to put up one Siemens’ 
furnace. Should the manufacture prove remunerative this branch 
of the trade will, no ape pe a lasting home in Cleveland. 

Among the exhibits at the quarterly meeting on Tuesday were 
two portions of a steel rail manufactured from Cleveland iron 
turned out of the Port Clarence furnaces of Messrs. Bell B: 
This iron has been purified by Mr. Isaac Lowthian Bell, M.P., 
and experimented upon by him on behalf of the North-Eastern 
Railway Company, who have on more than one occasion shown 
the keen interest they feelin maintaining the trade of the district. 
The rail was shown to be bent under six blows of 10 cwt. falling 
Gft. to 21ft. It attracted considerable attention, as hopes of con- 
verting Cleveland ironinto steel product at a reasonable cost have 
not yet disappeared. 

e iron and shipbuilding trade is very poorly supplied with 
orders. The ee es are quiet. Coal stilt continues 
to meet with a fair market, though the prices do not ascend to 
what are considered remunerative rates. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Weare at present passing through a commercial crisis of the 
most grave and me ee lescription, occasioned by the failure 
last week of the City of Glasgow Bank. long continu 
depression in trade ‘ill-fitted our busy community for such a 
violent and alarming experience ; yet it is surprising how well 
the general business public are getting along in the circum- 
stances.. Had it not been for the wise resolution of the other 
Scotch banks to the notes of the City of Glasgow, it is 


hardly to be sup; that a = of the 

could have been averted ; but the intimation that they would do 
so in the ordinary way of business, epee: | with 
the news of the stoppage of the and had a most salutary 
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. cash, and 44s, 54d. and 44s. 64d. one month. 
For makers’ iron there has been little demand, but the prices 
on the whole have fallen since last week 

to the extent of from 6d. to 1s. 6d. per ton, the quotations 


now as follows :—G.m.b., f.o.b., at Glasgow, per ton, No. 1, 
, No. 1, 548.3 No. 3, 50s.; 

.; Summer 

; 


van, at Broomielaw, No. 1, 
No. 1, 54s.; 
at , No. 1, 51s.; No. 
linton, No. 1, 47s.; No. 3, 46s.; Dalmellington, 
No. 1, 47s.; No. 3, 46s.; Carron, at ———— No. 1, 65s.; 
ditto, ‘specially selected, 70s. 5 No. 3, 64s.; Shotts, at Leith, 
No. 1, 6d.; No. 3, 52s. 6d.; Kinneil, at Bo'ness, No. 3, 46s. 

Little business has been done this week in the manufactured 
iron trade, and prices remain as yet nominally without change. 
Among last week’s foreign shipments were ‘1 worth of steel 
rails for Montreal ; a locomotive engine, valued at £1250, for Rio 
Grande ; sugar-making machinery for Trinidad ; £1200 
other kinds of machinery; £2400 castings, £1450 bars; and £2500 
miscellaneous articles. — i . 

As in the case of the iron trade, business in the coal trade has 
been much disarranged by the bank failure, and quietness has 

vailed, with prices as low as ever. Just now the trade can 
a remunerate those engaged in it, and it is expected that 
efforts will be made to persuade the proprietors of the mineral 
fields to reduce the rents and royalties, it being a substantial 
grievance that these should be maintained at a time like the 
present at rates which go far to menace the very existence of the 
trade. In the eastern as well as the western mining counties the 
trade is dull, and the rates unremunerative. 

The damping down of four blast furnaces at the Calder Iron- 
works is noticed above, and it may be as well to explain that the 
reason of this is that the workmen, numbering about 100, have 
struck against the reduction of wages intimated a weekago. The 
reduction, notice of which is now general all over the country, 
will have to be carried into effect, successful resistance on the 
part of the operatives bein » od impracticable. 

essrs. Caird and Co., a reenock, have contracted to build 
and engine two steamers of 3300 tons each for the Peninsular and 
Oriental Company, and also to put new engines into other two of 
that company’s vessels 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE tin-plate workers of Wales will meet at Gloucester this 
week, and after that at Birmingham, to carry out the new policy 
of limiting the output. I have spoken to one of the leadin 
members, and certainly one of the largest makers in Wales, an 
he appeared sanguine that it would eventually be done. The 
makers number only seventy, and enjoy almost a monopoly, and 
this for several reasons. The bitumous —the Mynyddyslwyn 
seam—is, perhaps, better than all coals adapted for the make, 
and this, with the smokeless steam, form just the coals needed. 
Then again, female labour is cheap. For these reasons 
make is almost exclusively confined to Wales, and all 
that makers say they want is to lessen the output, and 
thus bring about more remunerative prices. The fall from 42s. 
to 15s. and less, has left the maker without profit, and for some 
time a loss of 1s. 6d. box has been incurred in a. 
This has been reduced a little ey but it may be stated that ail 
or nearly all makers even now er a loss of 9d. to 1s. per box. 
America continues the greatest buyer, taking fully one-third of 
the —_ but Liverpool buyers have so far a command of the 
market. 

Loss in tin-plate, loss in coal, loss in steel. This is the cry 

hout Wales. I hear of a large maker accepting a con- 
tract for steel rails at £5 2s. 6d., the delivery extending—and 
this is the most sinister fact—to a next. When I state 
that-the directors or managers of the works in question are 
known for their sagacity, I give matter for very grave reflection. 
Rhymney has been clearing rails for Gothenburg, Dowlais bars 
for New York and Antwerp, and Booker and Co. wire to 
Antwerp. 

The only important iron and steel consignments of the week 
have been from Newport, the local output from that port being 
2610 tons as follows :—1180 tons to 630 tons to Stock- 
holm, 600 tons to Malagar, and 200 tons to Philadelphia. There 
is still no brisknegs observable in any branch of iron-making or 
steel manufacture. Few of the works are doing anything with 
merchant bar, Dowlais excepted. Dowlais is fortunately placed 
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with the Masters’ Association u the matter. This may 
taken as in ting a most di le institution. 
Patent fnel has shown a decided upward tendency of late. 
The ventilation of ships continues to form, as it most 
should, a leading subject for discussion at Cardiff, and a 
result of importance may be expected. 
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Tue Paris Exurprrion.—At their meeting on Tuesday, 
inst., the Council of Ministers decided that the Exhibition shall 
be closed on the 10th of November. The official decree has not 
been published, but this announcement may nevertheless be 
taken as correct. 


Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the meeting of Monday, the 5th inst., Mr. J. Newton 
in the chair, Mr. Henry Hughes, C.E., was elected as an 
honorary, and Mr. J. J. gre of Messrs. Simpson’s, Pimlico, 
Ra A Ry Ee 
paper, illustrated with diagrams, “‘ e Continuous 
~ erating of Injection Water for Locomotives Under- 
groun’ ” 


Epison’s Latest WonpDERS.—Edison, the magician of the 
nineteenth century, has returned to his workshop, from his 
Western trip to witness the eclipse and test his tasimeter that 
feels the light of stars and measures their heat, to apply himself 
to devising some means for deadening the ae sound of New 
York’s elevated roads. While in Nevada, Edison made an im- 
portant discovery, obviating the gear A of digging blindly 
through the great fire-clay walls that divide the deposits of ore, 
by using the resistance offered a ‘‘ ground wire” to ascertain the 
extent of any icular deposit. On his return trip the inventor 
was the lion of the hour at the St. Louis meeting of the Associa- 
tion for the Advancement of Science, before which he read 
several papers describing his instruments and theories. He told 
the St. foul reporters that in a year he expected to send waves 
of light through a telephone, so that a man 100 miles away can 
be seen as well as heard. He also told them that he had an 
electric machine shaped like a tuning fork, which ran a pump or 
sewing machine, and he hopes to apply its power to Ss 
the air. The recently exhibited air-ship of Professor EK. F. 
Richtel, of Bridgeport, Ct., he believes successful as far as it goes. 
Since his return Edison has turned out a sonorous voltameter to 

ister the strength of telegraph batteries and an ink that 
raised letters on paper, so that the blind can read them with their 
fingers. Experiments are being made with this fluid on wood, 
and it is thought possible that some variety —_ be found on 
which artists can draw their designs, and from which stereotyped 
plates may be taken, without sending the blocks to an engraver. 
—American Manufaeturer. 


Epps’s Cocoa.—All the Year Rownd says :—‘‘ Let us stroll to 
the Euston-road, hard by the Regent’s Park, to Epp’s Cocoa 
Manufactory, where may be studied the making of cocoa on a 
stupendous scale, giving a just idea of the value of these articles, 
not as luxuries, but as actual food.” 

Epps’s Cocoa.—John Bull says:—‘‘ An idea of the vast extent of 
the industry may be gained from the fact that one firm alone— 
that of Messrs. Epps and Co.—now sell some 4,000,000 Ib. 
annually. 

Epps’s ong a — 88) a I - = take 
cocoa,” said I, must see and ju or m what are 
the ingredients of which it is cnnueels with this view I made 
my way to the cocoa manufactory of James Epps and Co., in 
the Euston-road.” 

Epps’s Cocoa.—‘‘Cassell’s Household Guide” says :—‘* We 
will now give an account of the process adopted by Messrs. 
James Epps and Co., homeopathic chemists and manufacturers 
of dietetic articles, at their works in the Euston-road, London.” 

Epps’s Cocoa.—Morning Advertiser says :—‘‘ Nearly two cen- 
turies after, in 1832, the duties which had hitherto been almost 
prohibitive, were greatly reduced, and one of the first to take 
advantage of re-establishing the omen of cocoa was Messrs, 
Epps and Co., the Homeopathic Chemists.”—Apvr. 
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The scheme, as propounded by the promoters, has a fair aspect, 
but unless one or two men of capital go thoroughly into it, the 
idea will be confined to paper. I note that complaints in the 
North of England with to the iron e are even more 
numerous than in Wales ; iron and coal masters there console 
themselves with the fact that some orders, once exclusively sent 
to Wales, are now obtained by northern firms. Amongst these is 
a large order for coal from the P and O, as old Plymouth mana- 
gers used to phrase it, namely, the Peninsular and Oriental. This 
order has often been worked off at Plymouth, and Cardiff shippers 


ed | are also very familiar with it. 


There was a suspicion at the first intelligence of the Glasgow 
difficulty that one of the large Welsh collieries would be con- 
cerned. I have not heard anything further, so am glad to 
conclude that the storm will not reach so far. The coal ship 
last week from Cardiff fell 20,000 tons below what it was a few 
weeks ago. The total coal from all quarters, and for the first 
time for a long period to foreign quarters, amounted last week to 
only 99,000 tons. A third of the shipments still go to the Medi- 
terranean, and another third to France. Figures keep very low, 
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ELECTRICAL APP AT THE PARIS 
EXHIBITION 


We may at once state that the electrician will not find 
his hopes realised if he expects to see a wonderful 
at the Paris Exhibition ofthe instruments and 
needed in the application of his ; and the 
prague igh aie gh cx feet ove Sl ng 
o ut from a cause which, ps, cannot 
avoided in an exhibition of this charactor It is that the 

hi the title electric, or 


for this is to a certain t Tlewteal 
is to a co. in an 
aces Sy analy Bay urpose. The other exhibits are 


all over the place. Is it abs in exhibitions of this 
nature to bring together in one large building all the 
insttenants, from pueneres come » 80 og visitors on 
compare the one wi e other up ‘or example, 
one a be to compare the instrument of Schafiler with 
that of Olsen ; he must now carry one in his mind’s eye 
while he visits the other. The Gramme machine cannot 
well be a snp with the Weston, say for nickel-plating 
P ; they are not together. ne 
We do not intend to dwell at length upon the exhibits ; 
that would be unprofitable and distasteful, for much is 
shown that is well known and has been frequently 


described ; and again, a very large proportion of exhibits 
consists of electric bells, ‘The visitor will find here bella 


of every conceivable shape and size; bells admira ly 
sdipied, we should say, to illustrate an elocutionist’s 
attempt to recite the “Bells” of Edgar Allan Poe. 
Unfortunately, the men in charge of the stalls have the 
idea that every visitor comes in specially to hear the 
sweet music he can give, the result being a concatenation 
of jingling, almost enough to ruffle the temper of a deaf 
mute. France can boast of eminent electricians, and it is 
morethan weg 9 to have an excellent verbal description 


from the lips of one of these eminent men drowned by the 
horrid jingle all around. _ { 
As we have above intimated, we must look in odd 


corners for electric apparatus—in the midst of the ma- 

i to find Weston’s machine, in the Austrian 
department to find Schafiler’s instrument, in the Ameri- 
can, the English, the Swiss, the Austrian, the Swedish, 
&c., to find scattered here and there what 7 have long 
vainly endeavoured to find. We are hard y writing now 
for a who are noon . visit fect soy =~ ance pro- 
bably to put on record a few in acts W may 

sone valuable to readers ern » a 0 in the 
uture. e purpose now to s of such instruments 
and pieces of apparatus as cannot well be classified. 
In future impressions we shall speak of electro-magnetic 
machines; and lastly, of the various instruments and 
modifications constructed for duplex and multiplex 
telegraphy. i : 

Tn the French annexe is an instrument shown by M. 
D’Arlingcourt, described as the autographique telegraph. 
This instrument is designed principally to be used for 
military purposes, and, from what we have seen of its 
action, we have no doubt that in we circumstances it 
will prove exceedingly valuable. itherto the com- 
mend ta-chiat has been compelled to send_an aide-de- 
camp to give directions to this or that subordinate. The 
8 occupied by the large armies of the present day is 
the cause of delay sequently occurring before such 
despatches can arrive at ‘ , , 
the danger of the messenger being killed or taken 
prisoner; in the latter case the despatches and plans 
carried by him may become the property of the enemy 
and be used against his comrades. The ordinary tele- 
graphic apparatus has become anecessary partof the sat 
ment of every army, but the Morse instrument, althoug] 
of great use, is not capable of doing everything. It is 
hardly to be expected that commanders and officers are able 
to send and read by it, though why this does not form 
part of their education we cannot say. However, it is 
generally necessary to employ manipulators, and one 
can well understand that at times it is dangerous to have 
a secret held, say, by two officers and two manipulators. 
The officers would prefer absolute secrecy, Again, 
plans, or diagrams, may be wanted in the midst 
of an engagement, and, however valuable the Morse 
instrument, it will not send a map from one point 
to another. Now this is just what the apparatus of 
M. D’Arlingcourt will do. It gives absolute secrecy, 
and will send maps or plans or anything of the 
kind required. The apparatus is very simple, and occu- 
pies little space. It can be in a case 75 x 50 x 
50 centimetres. This case contains the apparatus 

roper—a relay, a bell, a galvanometer, a lightning con- 
ecnes, a small Morse instrument, the necessary Peper 
rule, scissors, and ink. The following diagram, ds 
which, however, is not in- 








Fic.l. r tend . represent the 

spyeesies, but to show the 

a e manner which it acts, 
cO eB will aid in 

s4t—o its mode of working. At 


synchronously by means of a ork - 
aon PE, ¢ve pietteun Sire oo tapas Saad ae 
e two platinum wires or a t 
surface of the Fla ol seeuale the line wire. 
These platinum points are adjusted to move easily over 
the surface. Cylinder C at the sen station is con- 
nected with the battery B. The despatch or plan to be 
sent is written with 


inky 

conducting. A lateral linders 

means of the driving gear. Ha Ecncu: deme 
at, it is fitted at inder, the 


eir destination. There is, too, 








— 
motion, the cylinders of course acting precisely 
alike. The um point in due course passes over the 
whole surface of the + Sageane Bee cag og to do 

d ing on the size and velocity of treat 
he current from the battery whenever the platinum 
Te the metallic foil goes hia. cing gyda 

D FC, but whenever the point tou the non-con 
d surface the circuit is compelled to take a course 
the line wire, and so to other cylinder. 

to the second er C is a piece of chemically- 

d paper, and ver the current passes a blue 

mark is made. Now as the current passes to 
whenever the point P comes into contact with the ink 


e 


on C, we get of necessity a fac-simile of the original | W: 


message, map, or plan. The accompanying diagram, 
Fig. 2, is @ specimen ; 
of the m as re- Fig. 2. 





ceived. It will at once 
be seen that the inter- 
vention of a third 
eect is not required. 

f the sender’s writing 
or drawing is legible 
in the original it will ’ 
be P as legible 
in the copy, and an 
one who can see an 
read will understand. \ 
Forgery, or the tale 
“that some one has blundered,” is almost im- 
possible with the use of the Autographic Tele- 
graph. The French military authorities, when they 

eard of the invention, were so eager to try its merits, 
that berg M. D’Arlingcourt was very ill, they had an 
apparatus fitted up between the sick room and the Camp 
de Saint Maur. connecting wire was the ordina 
subterranean wire which traverses Paris, and althoug 
the inductive action was great, the argent was per- 
fectly successful. M. Trouvé has a telegraphic 
shed designed for military purposes. A few words 
will suffice for its description. A soldier carries on a 
reel some thousand yards or so of insulated wire, which 
unwinds as he wi along. A small sending and re- 
ceiving instrument in his hands and in the hands of the 
officer or colleague, together with a small battery, con- 
stitutes the apparatus. 

We may here mention another and a more important 
modification of Caselli’s invention than that of 
D’Arlingcourt—more important, at any rate, when con- 
sidered, as we ought to consider every phase of scientific 
poerees, i its connection with the wants of every-day 

ife. We did not see this instrument at work at the 
Exhibition, nor is it altogether new. Several of the ma- 
chines we refer to were shown at work at a scientific 
sotrée at the Conservatoire des Arts et Métiers. These ma- 
chines would be expensive additions to the workshop, 
unless a large number of copies of one design was 
required. The electro-magnetic engraving machine will 
be easily understood from the previous description. 
Instead of a cylinder covered with tinfoil, a large 
cylinder, having a circumference equal in surface area to 

e utensil to be engraved, is u The design to be 
pe getneggue is carefully inlaid in brass upon the surface 
of the cylinder, A good conducting material is used to 
make the cylinder. An electro-magnet at the working 
end acts or does not act upon the graving tool, allowing 
it to cut or not as the current passes through what may 
not inappropriately be termed the line which con- 
tains the electro-magnet, ora short circuit. Whenever the 
point touching the revolving cylinder comes into contact 








with the b the graving tool is withdrawn, and ulti- 
mately the whole s except that represented by the 
brass design, is cut, and the d stands out in relief on 


the tray or other object worked. A little ingenuity 
spent on the machine would make it work quite auto- 
matically, so that one man could look after several of the 
ines ; in fact, we see no great agp. in connecting 
several graving tools with one cylinder, and thus 
reproducing the design three or four times at once. 

Close to the stall of M. D’Arlingcourt is that of M. 
Leblan, who shows one of the neatest automatic fire indi- 
cators we have ever seen. Before describing it, we may 
remind our readers that quite recently the system of fire 
alarms so successfully and so extensively adopted in 
America and in some of the Continent has been im- 

rted intoLondon. The Exchange Tele, Company in 

rnhill shows some very good fire indicators, so sensi- 
tive that the change of tem caused by the warm 
breath impinging on the rument will set the bell 
inging in connection with it. The apparatus which M. 
Leblan has devised is based upon the property which certain 
bodies such as felt, and wool, possess of acting as good 
conductors of heat when the heat rays vary by insensible 
degrees, while offering resistance to quick c of tempe- 
rature, as those caused by i us combustion. M. 
Leblan is in fact the inventor of a new differential ther- 
mometer. In its construction he employs zinc, which is a 
metal having pe cosmcuns expansion. The instru- 
ment consists of strong plates of zinc cut from the 
same sheet and identical as to size, 0’6m. long, by 0°05m. 
wide, placed parallel on a wooden pedestal ; the ends on 
one side are firmly fixed, but on the other capable of 
moving freely. One of the plates is uncovered, and its 
end free to carry + pee spring. A binding 
is placed opposi ed by an insulated body to the 
second bar, which is covered throughout its length with 
a sheath of cloth or felt. 

The screw is connected with one of the poles of a bat- 
tery ; the two plates are connected to the other pole, and 
in the circuit is placed a bell at some point where its 
sound can easily be heard by the inmates whenever it 
happens to be sounded. The action of this apparatus is 

yseen. If the amount of heat received by the plates 
is gradual, the expansion of each is equal and the relative 
position of the platinum spring and contact screw is 
maintained ; but dhculd the development of heat at 
the uncovered plate expands at a greater rate than th 
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other, forcing the spring against the screw, thus com- 
pleting the circuit, when a current at once actuates the 
and gives the alarm. : 
a of all sizes are shown by M. Frion, which 
we should pass by unnoticed except that one is a 
giant in its way, one metre in height and the same 
in iference. We should not care to have many 
elements in use containing such porous jars as these. 
M. Thomasi, of 50, Avenue du Wagram, shows a new 
wy wee he claims to be sufficiently sensitive to be 
in long cables. That it is exceedi sensitive we 
but it must undergo an exhaustive trial on 
Asa re Pied aes eet Py 
ein England are simply a oulders, an a 
body before all other satons in cable work, and we are 
accustomed to swear by the magnificent instruments of 
Sir W. Thomson. A short cable is not a good test, and 
many relays which work well when land lines are in 
question, are killed when cables and inductive action 
are brought into play. We may be wrong as regards 
this relay, and shall wait with some impatience 
the results of future experiments. The electro-magnet 
of this relay has a resemblance to that which 
Farada: smprred during his experiments in the rota- 
tion o arised light under the influence of mag- 
netism, only the bar connecting the two opposing poles is 
also an electro-magnet, and it is between the poles of this 
electro-magnet that the bar is placed which acts upon the 
relay contacts. This bar-—or rather this magnetic system 
because it consists of two p —is s and 
short, so as not to be greater than the diameter of the 
polar extremities of the electro-magnet; each of the 
magnets pivotted upon its centre carries a smal) cleat— 
taquet—intended by concussion to aid in breaking con- 
tact, and so render the movements of the system more 
speedy. Under normal conditions, the bars are held 
eqaaroally to the electro-magnet by a fixed magnet, but 
when the current passes through the coils of the electro- 
magnet, each of the poles of the latter acts upon the mag- 
netic system, and tends to cause it to move in one or other 
direction according to the direction of the current through 
the coils of the ceeidon | Sere the result being that con- 
tact is made and the local battery brought into the circuit 
to actuate the instrument connected with the relay. 
This relay has been successfully tried over a line 
5000 kilos. long, of which 300 consisted of subterranean 
wire. Speaking of relays, it will not do to overlook 


M. | Edison’s. This gentleman makes use of carbon, a sub- 
stance of which he seems very fond. He takes a box, 
Fig. 3, with sides made of a non-conducting material, 
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dy 
g og‘ 


Te 





FIGS 


the bottom of soft iron, and fitted with a lid of the same 
metal, He nearly fills this box with powdered carbon, 
and on the carbon puts the lid ; the box is then used as 
the armature of an electro-magnet. Now when a current 
passes through the coils of the electro-magnet, which 
connect with the line wire, Fig. 4, the iron lid is 
attracted, and the carbon is compressed. The local 
circuit contains the relay box. When no current passes 
in the line the resistance of the carbon is so great that 
the small local current does not affect the instrument, 
but under. compression the carbon conducts better, the 
resistance is lessened, and the current increases sufficiently 
to actuate the instruments. 
iS) ing of relays leads us to think of cables, There 
is, however, not much interest to be derived from men 4 
cables, as nothing very new is shown, In the Englis 
department the sep Construction and Mainten- 
ance Company and Mr. R. 8. Newall show specimens. 
The former are proenly the largest cable manufacturers 
in the world. Still, a fair display is found in the French 
annexe. The latest improvement in cable manufacture is 
the protection of the cable from the teredo by a brass 
tape wound spirally round the insulated core. M. 
Barron exhibits a roll of cable used in Paris after his 
design, which after sixteen years’ service is as good as 
when it was first laid. The question of the life of a cable 
is unsolved, but we incline to the opinion that under 
favourable circumstances there is no reason why a cable 
should not last for 100 or 200 years. Passing from cables t» 
aerial lines, there is at the entrance to the French annexe 
a fine exhibit of iron telegraph hosts, shown by the 
French speemegh Administration, MM. Vauzelle et Fils 
and M. Desgoffe. In some countries wooden poles 
cannot be used. Either want of wooded tracts from 
whence to obtain poles, chemical conditions, or ravages 
of insects, or some or all of these combined, serve to pre- 
ra the Faas hah ool The iron poles ove ss of voried 
i m light poles to carry one wire to heavy poles to 
prety on the banks of rivers, nearly 50ft. hig) and con- 
structed to carry from forty to fifty wires. The lighter poles 
are constructed of T and H-angleiron, orofironstrips wound 
spirally inside three uprights. The heavier poles are of 
angle iron of different kinds. Some of these poles are 
fitted with boxes, which will hold sacle, d&c., necessary 
for the repair of the line, or instruments for testing pur- 
poses. e arrangements in use in one or two cases are 
so made that the boxes contain contact screws for the 
junction et nog oo pie wine Fy _ been 
suggested at r and stronger poles at a less cost 
might be made by using steel. It is true that as yet steel 
is not so widely used as it will be in future, and it may 
be found that the suggestion is of practical value. We 
ghould be glad to have statistics relating to the action of 
ghtning upon lines constructed with iron poles. Is it 
ound that less damage is done, or more ? : 
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THE TIMBERING OF TUNNELS. 





PRACTICAL NOTES ON RAILWAY 
TUNNELLING. 
By Cares F. Gripper, OE. 
No. ITI. 


In our last article, page 237 ante, reference was made to 
illustrations Figs. 2,3, and 4, These are given herewith. 
ining and Timbering.—Excavating and building the 
brickwork of a tunnel is done piece by piece, or in 
lengths, as they are termed, one length being mined and 
lined complete before any og amount of work is done 
in the next. The length of a length must be determined 
by the probable weight which wi uire supporting on 
the bars before the brickwork can be commenced and 
brought up ; also upon the size and quality of the timber 
pons amg ages Ce lengt! A seldom oa 
6 yal generally 5 yards, and in a heavy tunnel 4 yards, 
and this sometimes has to be redu to 3 yards in 
length. Let us suppose that lengths of 5 yards each can 
be worked, and that the tunnel is rather heavy, and that 
drawing bars are required. In a light tunnel all bars 
carrying the roof can be taken out as the brickwork is 
built up to them, and are called “taking-out bars,” 
that is to say, that the ground is excavated and mined 
as nearly as can be to the exact shape of the extrados of 
the brickwork, or lining, and therefore the back of the 
bars supporting the ground is just even with the back of 
the lining, excepting five or six of them at or about the 
crown of the arch, which are kept up a few inches to 
compensate for settlement and sag ; the walls are built 
and the arch commenced, and when it comes up to the 
underside of the lowermost bar, it—the bar—is removed, 
and so on until all the bars are out and the arch keyed. 
It will be obvious that when the arch is complete all but 
about 4ft. seagate transversely), the crown, or top bar, 
must be taken out, and that the ground and incomplete 
arch are thus left without any support but that of the 
centres, and that the pressure, or weight, must be very 
slight to allow of this ; and that at the best of times it 
is a hazardous proceeding; but it saves the contractor a 
good deal of expense, as will be gathered when the sys- 
tem of “drawing bars” is described. When jthe ground 
is heavy, and pressure, or weight t, the arch and 
length cannot be left, as described above, without sup- 
rt, and the contractor cannot afford to leave bars 
ricked in above the brickwork in every length, so what 
are called drawing bars are introduced ; so placed 
that the arch can be keyed in under them, and that they 
then can be drawn out endways into the next length to 
be mined and used again. The crown, or top bar, and 
two others on each side of it, making five in all, generally 
form a set of drawing bars. Those-on each side the 
crown bar are called “third bars,” because when they 
are a pce there are three bars in; the next two are 
called fifth bars; next two seventh; and so on. The 
crown, third, and fifth bars are usually all of the same 
size and strength, and for working in a five yard length 
must be 21ft. long at least, and in heavy ground should 
not be less than 16in. diameter at the small end ;, the 
must be straight and free from knots or shakes, an 
should taper uniformly. All the bars carrying the roof 
of the le are supported upon a top cill, which is 
laced at about 9ft. 6in. from the underside of the crown 
and stretches horizontally across the tunnel at 
the oom end of the brickwork to be built. This 
top ¢ 
ort, long ; of good Memel or pitch pes timber—see Fig. 5, 
page 178 ante. The roof bars are prey Sag it 
Oe ee e cill, 
which should be yet stronger and 33ft. long. Now this 


top cill cannot be got into place until the ground is mined | cill from th 


or excavated down to its position, and the groand cannot 
be mined without support from bars, and the bars in their 
turn must Gesupponied sumpeneniiy until the top cill isin 


than | lift an 


ould not be less than 13in. square and | f 





FIG.7 

















pits, so that they must be long enough to allow of their 
ing propped off firm ground ahead of the length under 
construction, ground which is not likely to be disturbed 
by the mining operations. 15ft. is the length of the 
“length ;” 1ft. must be allowed on the bars for them to 
rest on the brickwork of the last arch turned, and 5ft. 
more - = —< — Sear” pay rage a e bar oa 
project beyond the len, an propped upon safe 
und, making 21ft. as the length of the root bars. 
he best timber for bars is larch, and of the size 
mentioned will cost 2s. 6d. per cubic foot; so that a set 
of five drawing bars will cost £26. The bark should not 
- taken yo bars; if ee gy a vay becomes 
slippery in damp places, and difficult for the miners to 
handle. io make a cill a whole balk of the 

length Ae cpa should be got, and then scarfed ; this 
scarf should be 5ft. long, very neatly and carefully made; 
on the top and bottom sides of the scarf a plate of iron 
is let in, 6ft. long, 4in. wide, and 1}in. thick ; and the 
two plates are bolted together through the cill, and 
enclosed by four iron glands; on the top side of the 
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scarf is further placed a saddle of timber, the full width 
of the cill balk, 6in. thick and 9ft. 6in. long ; the whole is 
then secured together by five more glands, made out of 
2hin. by fin. flat bar iron. The section of timber to be 
encircled or enclosed by these glands is, as has been said, 
13in, by 13in. for the cill proper, and a saddle on it 13in. 
by 6in., making 13in. wide and 19in. high. The gland is 
made in two Bee! one part being formed into three 
sides, to take the bottom of the cill and the two sides of 
the cill and saddle ; and on the ends of these two sides, 
which are made to project beyond the 19in. a are 
‘ormed good screws with strong nuts. The re or 
top side of a is then made panes , and 
enough to afford of s hole being formed in both ends of 
it, to just pass over the and Proje ing ends of 
the other piece ; the first piece is then sli over the 
underside; the second piece passed over 
| right oh eld only hi d makes th 
own, sO Is he ther, an es the 
scarf perhaps the strongest vat dl thee cill. The reason 


e nuts then tightly screwed | th 
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for thus scarfing is because an entire timber of the length 
required for a cill would be too long to be got into its 
place in the tunnel, it being longer than the tunnel is 
wide ; it—the cill—is therefore sent into the length in 
halves, each half got a into place, and then all 
bolted and screwed up by the miners. Asa cill should 
serve, if noaccident occurs, all through the work, it will have 
to be taken to pieces and put together again many times ; 
therefore, it is important that the screws and nuts of the 
be well made. A sketch of a cill scarf is shown 
in Fig. 5. Having also got a good lot of strong, straight 
tog ht 8in. Bat diameter, and from 3ft. ee 
ong, for props, all is y to commence mining a le 
We will sup that the shaft length, that is the “— 
directly under the shaft, is in and lined 3 getting thi 
length in is very similar to what is going to be described, 
excepting that cills must be used at both ends of the 
loath, and that the bars must be all “taking-out” bars, 
no drop being allowable, as any settlement taking place 
would disturb the timbering of -the shaft ; of course a 
portion of the brickwork of the arch of this length, equal 
to the size or opening of the shaft, must be left out until 
the shaft is done with, to allow of the skips, &c., passing 
up and down ; and it is well to leave the centre ribs 
— under each side of this opening. Figs. 2, 3, 
and 4 show an elevation and section of a rib. It has been 
decided to line the tunnel with a thickness of 2ft. 3in. of 
preor iee and boys the hogs to be got out = by one 
‘ve ong, an at to support ength 
five drawi shall ‘be used, each 2ft. diameter at the 
thick end, and that the drop to be allowed shall be 
1ft. 6in., z.¢., the small end of the bar being borne upon 
the last toothing, or end of the brickwork of the 
length ; the other end of the bar shall be set or placed 
at a higher level by 1ft. 6in., to allow for. ing an 
settlement and ible breakage ; so that if the tunnel 
from R.L. to soffit is 20ft. 3in., we have the back of the 
crown bar, at the leading end of the pro length, as 
high up as 26ft. above R.L., and the belly or under-side 
of the top heading head-tree must be still higher, to 
allow of this bar being got in under it. The shaft length 
is keyed, it has beer understood, and as all the bars were 
taken out, there are none to be drawn. The first a 


tion towards mining for the next, or first side length, as 
it is termed, is to drive a top long enough to 
receive the crown bar which is to be in it; 21ft. 


or 22ft. will be enough, high enough for a man to stand 
up in, and wide enough to take the thick end of the bar, 
say, 3ft. in the clear under head-tree ; the distance a 

of the is generally about as much as from the elbow 
of a man’s arm to the tips of the TS ; or, say, 1ft. 6in. 
so that to take two 2ft. diameter at the thick en 


and lft. 6in. a the heading must be 6ft. wide under 
the head-tree aor kebwoun side-trees ; and sometimes in 
very heavy ground two crown bars are worked instead of 
one, as they together give a greater bearing for the head» 
tree, and support it better than when side bare are put in 
and the side-trees are taken out. With onecrown bar, when 
the side-trees of top-h are removed, the head-tree 
would only be supported in its middle, and great weight 
might snap it across. The pocnre hee: be supported 
by settings of head and side-trees about one apart, 
and sufficiently a to bear the hen we for ten days or 
ee ould be close poled all round. The 
crown bar must be got up into this head driving 
and by a crab. Place a foot-block of hard wood 3in. 
thick on the brickwork of the last toothing, and the 
small end of the bar upon the block, then rear the other 
end up until it is tou the head-tree of the i 

and temporarily prop it there, mind that the thick ends 


e bars are always the thin ends being on the 


toothing, otherwise ap wilt notdraw afterwards ; besides, 
there is more weight, acting at greater leverage, at 














aaa eee 


ETA 


es 





) 
: 
i 
1 








276 


THE ENGINEER. 





Ocr. 18, 1878. 








the leading end of the length being mined, than at the 
end supported by the last arch turned, and consequently 
more need of strength at that end. As—see Fig. 7—the 
top cill will be placed at about 6ft. below the soffit of 
the arch, the ground at the far end of the top h 
should be excavated down toa little below this leve 
right across the ating, “Ee ing a sort of grave ; in 
the bottom of this good foot-blocks should be placed, on 
which will stand the long back props memertns the bars 
uatil the top cill is in position ; these back props should 
be 10in. to 12in. diameter, and up to 9ft. 9in. long ; the 
length of these, of course, varies as the position of 
the cill, the thickness of lining and drop, and also by 
the position they are in with regard to the curve of the 
arch soffit. All props should be “collared,” that is, on 
two opposite sides of their diameter at the top end, cut 
off about lin., and run it out about 9in. down the prop, 
and then hollow out the top of the prop to receive the 
round side of the bar; this gives a thorough bearing 
surface and prevents the outsides of the prop from 
splitting, for when a split begins there is no knowing 
what direction it may take, perhaps inwards, right into 
the heart of the fe f The props should be set with a 
sprag; this term has been explained before, when driving 
the bottom heading was under notice, and in all cases it 
means that the prop is set out of the vertical line or 
with a batter, the top of it always being more in towards 
the le than the bottom. The crown bar being in 
and back propped, get in the third bars ; these are placed 
in the same 7 exactly, allowing the same drop, but as 
they should follow the curve of the arch they are not 
quite so high above R.L. as the crown bar. The work of 
widening out for the third bars can be n by removii 
the side-trees of the heading and the poling boards, an 
excavating from the sides. It may be mentioned that 
when the third bars are in, short timber stretchers 
should be put in between the bars at about every 5ft., 
strutting one bar from the other, in order to distribute 
pressure, &c., and also that dog-headed spikes, or brobs, 
should be driven into the bar round the head of all props, 
four to a prop, to prevent them slipping or springing out 
of a position. When the excavation for the third bars is 
got out, poling boards must be placed, of course, trans- 
versely to the length of the bar. The proper way of 
poling when the face of the excavation is straight is to 
insert the board above the last bar in, and hammer it 
down ; but as the excavation here is curved, it is suffi- 
cient if the ground be scratched out from behind the bar 
on the under side, and the board hammered upwards until 
held by the bar. The fifth, or last, of the set of drawing 
bars is now put into position, and they hold or secure the 
lower ends of the poling boards. These fifth bars must 
be goed hey we similarly to the others. For driving the 
top heading two miners and three labourers will be 
enough, and these men will get the crown and third bars 
into place with an occasiona wi hand from the rest 
of the gang when getting the timber up into the heading. 
As space widens out, and the fifth bars are got in, 
another miner and two labourers can be sent to augment 
the strength in the length, and when the seventh bars are 
in, there will be room for the whole gang. A gang 
generally consists ofa ganger, whose wages should be 7s. 
to 7s. 6d. per shift, and he must work as a miner ; three 
miners. at 63. 6d., and eight or nine labourers, whose 
wage varies from 4s. 6d. to 5s. 6d. per shift. The fifth 
bars being in, and placed with lft. Gin. drop at their 
leading end, in placing the seventh bar this extra size of 
mined section due to this drop allowance must be begun 
to be worked out, and the bars below the fifth brought 
scart! nearer in to the line of the extrados of the 
rickwork, until ata few feet below the level of the to 
cill the line of the back of the brickwork is regained. 
The set of drawing bars occupy about 15ft. of the circum- 
ference of the mined section, and in a5 yard length there 
are consequently 15ft. x 15ft. x 1ft. = 225 cubic feet, or 
about 8} cubic yards excess of mining over and above the 
net section of the brickwork, owing to the allowance 
obliged to be made for drop, and before this is worked out 
and the net dimension of the bricked section regained ; 
this excess is nearly trebied. If the tunnel was light, 
and no drawing bars required, this excess would be 
saved. The seventh bars can be of smaller dimensions 
than the drawing bars, both as regards length and 
diameter, as they have not to remain under strain se 
long, nor have they so much weight to bear. They must, 
however, be longer than the actual length to be lined, as 
they will require back-propping until the cill is in. t 
us now consider that the length is mined down to the 
level of the top cill, and before any more excavation is 
roceeded with, the cill must be got in ; the front or side of 
it facing the length must be a little more than 15ft. from 
the last toothing—by “toothing” is always meant the 
end of the brickwork of the last length turned—and it 
extends horizontally across the length, and a couple of 
feet into the ground on each side behind the proposed 
brickwork. Getting back these couple of feet is called 
driving the cill hole, and in hard or rocky ground is 
an expensive little piece of work, and dynamite will 
be found very effective in doing it. The cill is 
brought into the tunnel in halves, with the saddle 
and glands loose, the ground or cill bed being levelled and 
the cill holes driven. Place one half of the cill in its 
position, and level it all ways. Slip on half of the glands 
with the screwed ends pointing upwards, and set up the 
remaining glands in about the position they should oc:upy 
on the other half cill, and drop this half into place ; see 
that the scarf fits closely and neatly ; drive the glands 
into proper position with a hammer, and put on the 
saddle and iron-plates over the scarf, now place the gland 
ace over the screwed ends, and screw Fo tight. If 
rom wear and tear, or distortion, the glands do not all 
fit tightly, tighten up with wedges. Prop all the bars off 
this cill, care to collar the props and drive brobs 
in at both top and bottom, and tighten them all up as 
much as is ible by wedges under the props ; the back 


props, which have up till now been supporting the ba: 
iverything is now plain sailing, an 


may be taken out. 


arrangements should be made and ready for getting the 
excavation away quickly, as now begins the paying part 
of the work, if cot ps a8 at all, and if the stuff is to be 
shifted quickly an yf now is the time. Excavate 


down to the level of the top of the bottom heading, 
placing the bars further apart and poling net quite so 
i 


closely; may now be only al 
the we ie being sie f and wae about 12in. eter; 
one end of them supported in the brickwork of the tooth- 
ing, which can be cut out a little for their reception, and 
the other end supported by temporary raking props, at a 
point a little back in the length from the front of the cill. 
At or about the level of the top of the bottom headi 
poms | eyhne : sy i eh eo ae beading 
to clear ns, passing 

from and to other Rots - this cill is similar to the top one, 
but may with advantage be —— and is of ——e 
longer, because the tunnel at this level is —_— fi 
width ; 26ft. and 4ft. 6in. for thickness of lining of both 
walls, and say 1ft. 3in. for cill hole on each side, makes 
33ft. as the least length of this middle cill. Get this in 
in the same manner as the top one, and securely prop 
between the two cills, letting each middle cill prop be 
exactly under one of those above, supporting the bai 
from the top cill. ‘T'wo strong rakers must now be got in 
to support the top cill from formation, against face weight 
more particularly ; they should be on very strong foot- 
blocks, and when in position, driven up tight with driving 
wedges, inserted between the end of the raker and the 
foot-block ; the top end of these rakers should be formed 
into a jaw, to take in the bottom face angle of the cill, 
and should be provided with a good iron gam, ie 
below the jaw, to prevent splitting. These top cill rakers 
should be got in as soon as it is possible, even before the 
middle cill is in, or in any case, temporary rakers should 
be used. In getting out the remainder of the length, 
leave the sides in, and excavate the middle portion only, 
leaving side slopes like a cutting, and do not undermine 
the middle cill. On arriving at formation level, place two 
strong props on good on eee the middle cill, 
on either side of the bottom heading, and place two 
rakers is cill, simi ose for the cill, on 

kers to this cill, similar to those for the top cill, ly 
shorter. The face weight is sometimes very oe tend- 
ing to shove the cills into the length, especially when the 
tunnel is inverted, and in that case, besides these 


rakers, cill stretchers will be wanted, stretching or | be sheared 


strutting the cill ends from the last poser, Sot if 
this is not effectual, rakers, called “Judkin Rakers,” 
must introduced ; these are timbers abutti 
against one another at the centre of the cill face, an 
stretching or strutting it horizontally skew across the 
length to the toothing. The excavation of the slopes 
left in may now be proceeded with, and all got out to 
formation level, quite across the tunnel, beginning at the 
top of the slope, and putting in a light bar here and there, 
sufficiently near to one another for them to secure the 
ends of any poling boards that may be required to support 
the ground, these bars being sup sagas raking props 
at either end; should the ground be good, no bars will 
be required below the middle cill. Do not undermine or 
excavate under the middle cill, but leave a good footing 
of ground under it, until the rest of the length is out, 
then this ground must be taken in bays, putting a prop 
under the cill, from a footblock on formation, one by one 
as the bays are got out. Referring to the Figs. 6 and 
7, the drawing bars are lettered A, back props B, top 
cill props C, bricking in pieces D—to be described when 
the lining work is under notice—middle cill props E, 
poling boards held in place by bricking in pieces F, to 
cill raker G, cill stretcher H, middle cill er I, top ci 
J, middle cill K, bottom cill when inverted L, middle cill 
props M, head trees of top heading N. The foundations 
of the side walls may now be got out; these are usually 
carried to about 2ft. 6in. below formation level, and 
should be got out as a trench, the net width of the lowest 
course of the brick footing—see Fig. 8; be sure that 
these foundations are level and solid; the water accumu- 
lating in them can be got out by hand pumping, or baled 
out by buckets. We are supposing that each gang of 
miners has two faces to work at, and they should always 
have, for unless this is the case the whole gang will 
idle while the eyes pe are in, lining. Let these two 
faces be A and B, and the work just described, as having 
been done in A face ; while the mining of this length is 
going on, and before it is out, the bricklayers should have 
completed and keyed the arch of the length last got out 
in B face; immediately they have keyed, some of the 
miner's gang in A should be sent to drive the to heading 
for another length in B, and if all goes well, should be 
able to get the five bars drawn into that length before 
thatin A is finished, there is then about room for the 
whole gang to get to work in this next length in B faze, 
and not be idling about when they have finished in A. 
This desirable state of things does not always “come off,” 
the bricklayer’s gang may “get on the beer,” as it 1s 
called, and neglecting their work, fail to get the arch in 
B keyed in time, so that you have the miner’s gang with 
nothing to do, and on the principle of no work no pay, if 
this state of things occurs often, the miners will leave, 
and endeavour to find work where things are better 
regulated. The regular tunnel bricklayer, or “ pro- 
fessional,” is a thorn in the breast of the manager, but of 
him and his kind, more presently. By the time a few 
lengths are out and lined at each shaft and breakup, it 
is probable that a deal of water has been tapped, 
and that the method of emptying the sumph by barrel is 
not sufficient. A steam pump is really the best and 
cheapest thing to erect. Messrs. Tangye, of Birmingham, 
make a suction and force pump admirably suited to 
this purpose ; one of them, capable of throwing 3000 
gallons per hour, occupies no s and can be fixed 
in a manhole in the side wall of the tunnel, near the 
bottom of the shaft, and locked up; the force pi 
is conducted up to the t, and the suction into the 
sumph, with a branch along the side wall to near the 





length being mined, and to this end can be screwed a 


and this 
than | its being kn 
but the 





cock should be fitted to each branch of the suction, so 
that communication can be cut off from either pipe. The 
steam for working the pump can be brought down 

shaft, from the boiler of the winding engine, by means of 


a pipe, coated with some nioped in anal eenpeenes, 
coating envi in sacki revel 
ocked off. As the pump is locked u r no one 


driver or fitter can get at he if once 
set going, it will not cease working till choked up with 
salt te this mud can be cleansed out once a week. If 
the machine is not locked, the men will be curious to 
find out how it works, and so on, and soon put it out of 


gear. 








CONTRACTS OPEN. 


WROUGHT IRON GIRDER BRIDGE AT BLACKBURN. 
‘TENDERS are required for the construction of a wrought iron 
i over the River Darwen, near Havelock-street, in the 
Blackburn. The bri is illustrated in detail 
on page 282. Mr. William B. an, C.E., is boro 
engineer, and his specification runs as follows :—The whole of the 
work to be done to the satisfaction of the engineer, and to be in 
accordance with the drawings and specification. The contractor 
to provide and be at the expense of all staging, tackle, and imple- 
ments of every description, necessary for the execution of the 
work; also of all cartage, labour, and workmanship of every _ 
and for the cost of carriage of materials. ‘The engineer 
have power to make any alterations, additions or omissions, or to 
increase, diminish or alter the form and dimensions of an aa 
of the works, at any time during the progress of the same, wii t 
in y4 way affecting or vitiating the contract. The eer 
shall ave power oe time during pore pat of ~ gi ers 4 
enter the contractor’s premises, inspect the progress of the wor 
and to take from the plates or bars then Gules used samples for 
the purpose of being tested. The whole of the ironwork must be 
delivered on the ground within six weeks from the date of acce’ 
ance of the contract. The whole of the wrought iron is to 
equal in quality to the best Staffordshire, and the parties tender- 
ing must mention the iron they pro; to use. All tees, angles, 
bars, and plates to be capable of sustaining a tensile strain 
of 24 tons per square inch, and samples will be selected from 
the bulk by the engineer and sent to Kirkaldy’s works 
for testing. All plates to be perfectly true and uni- 
form in thickness, they are to butt closely and_accu- 
rately ee all butt joints to be planed, the edges of 
flanges of all girders to be made_ perfectly straight and 
smooth by planing or otherwise. The channel and angle 
irons for the 34ft. and shorter girders to be rolled in one 
length. In the longer girders the joints to be in such ition 
as shall be approved, and the butts planed. All cover plates to 
8 square and the edges planed. ‘The girders to be built 
with such camber as shall be sqonaved by the engineer. The 
curved plates to be planed at the butt joints and to be bent to the 
exact curvature shown on the drawings. Cover strips to be fixed 
as shown. The curved plates where butting di large girders to 
be cut to the proper skew, and the edges to be rivetted to angle 
irons. The whole of the rivetting to be performed in a neat and 
workman-like manner. The rivet holes to be accurately punched, 
so that the rivetting may bring all parts accurately into posi- 
tion. The rivets to fill the holes and to be cup headed. 
Where the girders rest on walls the rivets to be counter- 
sunk, The engravings of the bridge, copied from the specifica- 
tion drawings will be found at page 282; they show the different 
positions of girders, and are thoroughly explanatory. All 
stiffeners, ipa braces, &c., to be construc’ as shown on 
drawings or ordered by the engineer. The approximate weight 
of wrought ironwork is 125 tons. The parapet plates to be cas 
as shown. ‘I'he castings to be free from flaws, air ran se ae an 
perfectly sound. The arrises to be sharp, the joints to be neatly 
executed and —, and to be secured to the girders, as shown on 
drawings or ordered by the engineer. The approximate weight 
of cast ironwork is 14 tons. The whole of the ironwork through- 
out to have one coat of boiled linseed oil laid on hot. In addition, 
one coat of best red lead paint before leaving the works and after 
inspection by the engineer. The whole of the stonework is 
already in position to receive the girders. The block plan shows 
the nearest goods station, which is called ‘ Mill-hill Siding, 
Blackburn.”. The corporation does not bind itself to accept the 
lowest or any tender. Tenders are to be addressed to the chair- 
man of the Highways Committee, Town-hall, Blackburn, on or 
before Saturday, the 26th inst. 








TENDERS. 


ALCEST@"R SEWERAGE WORKS. 
Tue following tenders have been received for the construction 
of the Alcester sewerage works. Mr. E. Pritchard, C.E., engineer, 





27, Great Geurge-street, Westminster, S.W., and Warwick ; the 
quantities by Mr. E. J. Purnell, Coventry :— 
Amount of tender. 
Name and address, No. 1. No. 2. 

£26840 £ s.d, 
Smallwood, J. and Co., Wotton Warren .. 850 0 0.. 8000 0 0 
Hill, Wm. and Hy., Bristol .. .. .. .. 383715 0.. 297619 0 
Mackay, Jno., Dowlais .. .. .. .. .. 3311 0 0.. 2517 0 0 
Brewer, Miles, Bursbro Ps 3300 0 0.. 2514 0 0 
Taylor, W. K., Buston os" We 8126 0 0 .. 2450 0 0 
White, Jno., Handsworth .. .. .. .. 311919 0.. 2486 6 0 
Picktheill, J. and Son, Stockport... .. 2907 15 9 .. 2334 9 6 
Heap, Walter, Birmingham .. .. .. .. 2866 0 0.. 2185 0 0 
Gaskell, W. L., Bristol .. .. .. .. .. 2843 0 0.. 2300 0 © 
Dewett, Jas., Leamington .. .. .. .. 2816 0 9.. 2145 0 0 
Hilton and Co., Kidderminster .. .. .. 2800 0 0.. 2170 0 0 
Meats Bros., Nottingham and Birmingham 1800 0 0 .. 2170 0 0 
Palmer, Messrs., Birmingham .. .. .. 2797 0 © .. 2238 0 0 
Horsman, P., and Co., Wolverhampton .. 2725 0 0.. 2110 0 0 
Bush, Jas., Ulverston .. .. .. . «. 2658 0 0.. 2070 0 0 
Currall and Lewis, Rowley .. .. .. .. 2606 0 0.. 2075 0 0 
Green, W., and Sons, Warwick .. .. .. 2473 0 0.. 2015 0 0 
Law, George, Kidderminster .. .. .. 2044 0 0.. 1997 0 0 








THAMES VALLEY DratnacE.—The Thames Valley Sewage 
Board met on Wednesday to consider schemes sent th for the 
drainage of the united district, and after five hours’ discussion, 
which ended late in the evening, it was resolved that the schemes 
of Messrs. orn I Denton, Son, and North, W. Hayw ° 
Wentworth, Shields, and James Mansergh, be referred to a select 
committee, with power to obtain such professional assistance as. 
they might need, and report to the board as early as possible. 

Tue Exvectric Licut 1n Lonpoy.—The Metropolitan Board of 
Works will at their meeting to-day consider a recommendation of 
the Works Committee that arrangements be made to test the 
value of the electric light along the whole length of the Victoria 
Embankment, and su uently, if considered desirable, upon 
Waterloo Bridge, and with that view that an offer which 
been made by the Société Générale d’Electricite to assist the 
board in carrying out the experiment by means of the ‘‘ Jabloch- 
koff” light, be excepted. 

Sourn Kensincton Mouseum.—Visitors during the week ending 
Oct. 12th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,212; mercantile marine, building 

i and other a 2177. On Wednesday, Thura- 
dey, and Friday, admission 6d., from 10a.m, ait ye useum, 
3 mercantile marine, building materials, other collec 
tions, 110. Total, 16,982. Average of corresponding week in 
former ma 18,179. Total from the opening of the Museum, 


flexible hose, with a good rose on its end ; a stop- | 17,582, 
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RAILWAY MATTERS. renee 
1 T 
Dora eT Saat Dal fete peters ak 


Railway took passengers 
pre > a og in all $4,389, or excluding Sundays, about 110 Bo 
Ir is said that in twenty-four hours after the large bridge on 
the Atlantic pa Great = gon at Warren, oe 
swept away, a temporary mpleted, under 
fonof chist engineer Laima ick work. 
Accu te the Geariorouss sands from the cliff is now easy. 
The tramway connecti e 


North Cliff, Scarborough, with the 
sands has been ins: by Major-General Hutchinson, and the 
results being satisfactory, pe te oe pee 

Ir has been proposed to attach a small engine e locomo- 
tives of  ensetiyer trains for driving Gramme or similar machines 
in order to light passenger trains by electricity. Until the effi- 
cient subdivision has been effected, the different carriages might 
be lighted by the reflected light of one or two lights. 

On the 14th inst., the Bradford, Halifax, and Thornton branch 
lines of the Great Northern Railway were opened for traffic with- 
out any formal ceremony. Mr. W. West, , pesnenen superinten- 
dent; Mr. D. West, locomotive superintendent; and Mr. 
Woodiwiss, one of the contractors for the line, accompanied the 
train. ‘The Halifax branch was only opened for goods traffic. 

Mr. A. C. FRANKLIN, of Brighton, is bringing out a tram-car 
motor in which a central wheel is used for propulsion on the com- 
mon road, no reliance being placed u the adhesion of the 
wheels upon the rails. Compressed air is to be employed pabrin. 
cylinders, in which pistons reciprocate and work racks 
upon — upon the driving wheel axle, arrangements being 

or 


ade roducing revolution in one or both directions, which- 
pr mg tae pistons are moving. Some practical trials will 


probably be made. 

THE final result »f our railway working in 1877 may be stated as 
follows, ‘I'he extent of the system increased 1'2 per cent., the 
double mileage 0°7 per cent. ‘The capital increased 2°4 per cent., 
and the capital per mile open increased 1°2 per cent. ‘The 
ordinary capital increased more slowly than the total capital, or 
only 1°2 per cent. The gross receipts inc per cent., or 
rather less than the rate of increase of capital; but the workin, 
expenditure increased only a? cent.; so that the increase o' 
net earnings is 1°5 per cent. The receipts, expenditure, and net 
earnings per train mile have all decreased slightly. The result is 
(1) @ slight diminution of the percentage of net earnings on the 
whole capital, viz., from 4°36 to 4°32 per cent.; and (2) a slight 
diminution of the dividend paid on the ordinary capital, viz., 
from 4°52 to 4°51 per cent. ese are the results in a year in 
which the increase of traffic was at a lower rate than at any time 
since 1858, the average rate having been in that period 4°65 per 
cent., while last year it was only 1'21 per cent. They are 
the results at a time when the rate of wor expenses is ata 
high level compared with the whole period prior to 1872. The 
result to railway capitalists cannot be deemed unfavourabie, 
though the average is composed in part of some unfavourable 
extremes. As regards the public use of railways, the increase of 
third-class traffic, as well as of mi and goods conveyed, 
would appear to show that that use has been increased in 1877 
in a greater degree than the return to the owners of the railway 
system. 

Tue use of chilled cast iron wheels is, according to a corre- 
spondent of the American Railroad Gazette, slowly but steadily 
getting into favour in Europe, especi = the Austro-Hungarian 
railroads, which have for many years been using them with the 
best results. In the year 1844, Mr. A. Ganz, a Swiss citizen, 
established in Buda a foundry ; and in 1854, being induced by 
some railroad engineers, he ae to experiment in chilling cast 
iron ; and, having on hand Hungarian ores of superior quality 
he was able, in 1857, to execute some important orders for chilled 
wheels for the Austrian and Hungarian rai The highest 
number of wheels produced by this establishment in a year was 
36,000, inthe year 1872; but owing to the industrial crisis of 
1873 it has fallen off, and only during the last two years has been 
increasing again, amounting now to 22,000 wheels a year. In 
1867, 100,000 had been cast, 200,000 in 1871, 300,000 in 1874, and 
400,000 will probably have been cast by the inning of next 
year. The wheels were furnished to thirty different railroad 
companies. The manufacture of railway crossings from the 
material is also an increasing industry. The depth of the chill of 
the wheel tread is from gin. to nearly gin. S 
sections are exhibited the Paris Exhibition, and some old 
wheels, among which one, No. 423, has run 128,9784 miles, end 
another, No. S684, has run 340,446,8; miles, as certified to by the 
Mohacs-Fiinfkirchen Railroad Connery, They are both from 
under cars in light service, and hardly show any wear. Baron 
M. M. von Weber, in his report to the Government (Vienna, 
May 31, 1874), recommended chilled wheels for luggage trucks, 
as being more economical and safe; he states that there is but 
one-tenth as many accidents from the breaking of chilled wheels 
as from others. 


Tue following has been issued in a circular form as ‘*A few 
facts respecting the Metropolitan District Railway Company.” 
The facts, however, refer equally to the Metropolitan Railway. 
‘‘The District line is 8} miles long ; cost about £640,000 per mile. 
The Metropolitan Railway is 84 miles long ; cost about £1,000, 
per mile. The a receipts per_mile of District Company 
are £656 per week. The receipts of Metropolitan Company are 
£1135 per mile per week. The gross receipts of District Com- 

any in six years, from 1872 to 1878, have risen from £170,000 to 
7300,000—average increase £21,500 a year. The dividends paid 
on District Company’s preference stock have risen for six com- 

lete years, — peer Rg F yey weg ane ee 

per cent.; . per cent. ; per cent.; 1876, 34 per 
cent.; 1877, 43 per cent. For t half-year, 30th June, 1878, 
preference dividend paid in full, and dividend on ordin 
stock at rate of r ge wl annum. The total District ordi- 
nary stock is £2,250,000, f Ag market value 60 per cent., say 
£1,332,000 a The tota’ Metropolitan Railway ordinary 
stock is £4,233,000; market value, 113}, say £4,800,000; last 
dividend, 5. per cent. per annum, and the price was as low as 57} 


in 1874. Every 1 per cent. dividend on Metropolitan District 
ordinary stock onl uires £22,500 a-year. both lines, 
Metropolitan and District ae, joined ther link- 
line, or other route, effect would be, as measured oy Mr. Forbes, 


Chairman of District Company, to double carrying capacity of 
District Company. The boards of the two companies, pars Me 
in last half-yearly — are acting in entire harmony as regards 
a connecting line; the effect must be to add enormously to the 
value of both. If the oe weekly receipts per mile of Dis- 
rrittam Company, vic, £1186; the dividend om Distelot a 
itan Com » VIZ, , the dividend on District ordi 
Soak woith (-theseaned recei worked at 45 oan 
—rise to 6 per cent., m stock worth £130. Un- 
doubtedly, within next three or four years that connection 
will be —— In all ey: both concerns will be 
amalgamated before then. But, irrespective of the latter contin- 
ency, it is clear 8 ee of 4 ge erp District 
m Ai capany heparan le over a million and a quarter, is 
contsidersbly under value, in view of its removal from: many of 
the contingencies affecting other railways. Whether e is 
good or bad, London traffic will grow continuousiy, and as 
evidenced by increased value of Metropolitan railwa; 
touched 7 in 1874, and now 1134, the value should nearly double 
in four or five years. District stock, lately £68, £100 paid, and 
now £60, should work out likewise, the small quantity of 
pe oor of the company—the whole at present price 
for little more than one quarter of the market value of Metro- 
politan railway stock, nearly 


same is an element 
enormously in its favour.” ssa 


imens of wheel 


000 | are not sufficient. 


stock, which | al] bound in 





NOTES AND MEMORANDA. 
For joining the — — to the metal spikes used for 
e Prakt. 


tal faschinen Construct. recommends 
the wes of a thick paste made of a mixture of Portland cement 
and glue. 

A NEw invention, invented to defy the efforts of the teredo and 

similar enemies reac is in course of trial by the Eastern 

nee lente = rod tine (nthe Blectriolor, 

with a preservative o! ave, e n, 
Torr aiEd toh for uso ; end tnone of it is already laid. 


THE most sonorous of alloys are not necessarily the densest as 
well as hardest of their kind. Herr Lilliman communicates a 
ringing elasticity to certain alloys of tin and other soft metals, 
with copper, antimony, &c., by ing them for a short time 
ina bath of paraffine or oil, h nearly to the boiling tempera- 
ture. This operation, which produces a isation, slightly 
diminishes the density; it increases the hardness and rigidity. 

Tue following measures of the heat conductivity of cotton, 
wood, and silk, are the result of experiments lately made by 
M. Schuhmeister by a method similar to that employed by Stefan 
for determining the conducting power of gases. ‘he heat con- 
duction of air ‘icine considered = 1, that of cotton is (on the 
prerean} = 37, sheep’s wool = 12, and silk = 11; the cotton and 
the wool were unwrought. The latter was washed merino wool 3 
the silk was in the state of cocoon fibres. 

M. Grenaut has recently made a series of experiments on the 
effect upon living organisms of mixtures of air ard carbonic 
oxide, and has made some determinations of sanatory interest. 
He finds that a man or an animal when compelled for half an 
hour to breathe an atmosphere containing only 7}5 of carbon 
oxide, absorbs that gas in sufficient quantities to saturate about 
half of the red globules of the blood, so that they become incapable 
of absorbing oxygen. In an atmosphere containing. of 
pre oxide, about a quarter of the red globules are similarly 
saturated. 


M. J. L. Soret, in following out some recent investigations of 
ignac, finds conclusive evidence of the existence of terbine in 
= ite, although its existence has been doubted by Bahr and 
ansen, as well as by Cléve and Hoglund. He confirms 
Marignac’s opinion that there is a fourth earth in the same 
mineral resembling terbine in its yellow colour, but having a 
smaller atomic weight. The ultra-violet spectrum of this fourth 
earth gives lines which have not been hitherto observed, and 
which are strongly indicative of a new element. 


Pror. NoRDENSKJOLD recently sent to the Paris Academy of 
Sciences an account of a new mineral recently found in Sweden, 
named Thaumasite. It mn met with in(1) specimens 
brought by him from the Gustav and Carlsberg mines, or the 
Bjelke mine at Areskustan, in 1859; (2) specimens of an old 
Swedish collection from the same mines 100 years ago, by M. 
Polheimer, mining engineer; (3) other specimens brought from 
the same mines this year, at Prof. Nordenskjéld’s request, after 
the analysis of Nos. 1 and 2 had shown the strange composition 
of the substance, which contains at once silicic acid, carbonic 
acid, and sulphuric acid. 


A CONSIDERABLE reduction in the temperature of the 2000ft. level 
of the Savage mine from 120 deg. to 94 deg. since the Sutro tunnel 
penetrated that mine is re ted, and the debasement of the tem- 
perature continues. It is thought that as the air-draught through 
the tunnel into the mines has reduced the temperature 26 deg. in 
so short a time, at a depth of 350ft. below the level of the 
tunnel, there is reason to expect that it wil ultimately have a 
good effect on many other mines put, or to be put, in communi- 
cation with the tunnel. Men can work without danger of rapid 
fatigue in a temperature not higher than 94 deg., and thousands 
of miners have done work in the gulches at 110 deg., but at 
120 deg. it is impossible for any man, however strong, to work 
more a few minutes without rest. 

Dr. Horrman has called attention to some curious cases of 
spontaneous ignition of hydrogen in air. The phenomenon has 
been noticed in factories where — quantities of zinc were being 
dissolved in hydrochloric acid for the preparation of zinc chloride. 
Violent explosions cer YF eg when no flame was near; and it was 
eventually ae 7 the gas es fire borage tage " 
appears to be vaused by fragments of very porous zinc, which, 
a lifted above the surface of the liquid during the violent 
evolution of the gas, and so brought in contact with hydrogen 
and air, act just as spongy platinum would do under the circum- 
stances. e author recommends the performance of such 
operations in the open air. The ignition can be shown by treat- 
ing a few kilogrammes of finely-divided zinc with acid. The 
** zinc dust ” may even ignite by contact with water. 


Mr. Gatioway’s theory relating to the part played by floating 
coal-dust in mines is receiving much support. M. J. Simonin 
recently stated certain facts which he considers prove that in the 
majority of cases it is to the heating of the -dust diffused in 
the galleries of the mines to which explosions are due. Referring 
to the catastrophe in the Jabin Mine at St. Etienne, February 
4th, 1876, he states, on the yng | of the manager, that the 
mine in question contains very little fire-damp, and that the pre- 
cautions hitherto taken with an exclusive reference to that gas 
Others must be taken against the extremely 
fine coal-dust, which at the moment of the explosion of slight 
amounts of fire-damp, or even of blasting powder, liberates 
rapidly a part of the coal-gas which it contains, and pro- 
pagates the explosion, reproducing the cause of the evil 
with so much the ter ene’ as the current of air 
is more violent. Thick crusts of coke—2 or 3 centimetres 
—prove this fact, and explain how it is that extensive tracts 
in which fire-damp has never been observed are burnt like 
the rest of the workings. Hence, it appears that the precautions 
to be taken in fiery mines are complex whenever the coal-dust is 
rich in gas and very finely divided. Explosions may then ensue 
everin mines where fire-damp is unknown. There is no need to 
suggest the existence of cavities full of carbonic oxide, or of 
gaseous hydrocarbons, and suddenly laid open by a blow from 
the miner’s pick. The Chemical News suggests that the attempt, 
recently mele in some mines, to screen the coal below ground, is 
a dangerous mistake, as calculated to increase the quantity of dust 
diffused in the air of the mine. 


One of the many reasons for looking with favour My as the 
introduction of the electric light isthe belief that it will have no 
injurious effect on pictures, frames, and bookbindings. Gas has 
always been supposed to destroy k leather, but, in a recent 
letter to an American contemporary, Professor Wolcott Gibbs, 
of Harvard University, U.S., says: ‘‘Some time since I made an 
examination of the binding of books in the Public Library. 
supposed to be injured by the products of the combustion of coal 
gas. I arrived at the conclusion that there was no sufficient 
evidence to show that such was the case. Ihave since made a 
careful examination of books in the Atheneum, College, and 
Astor Libraries, and have found isely the same state of 

i You are aware that Ai never been used in the 
College and Astor Libraries at all, and that in that of the Boston 
Atheneum gas is largely used in the reading-room, but not inthe 

a proper. I found in each a large number of old books 
bound in calf, which ted the same appearance as those 
which I saw at the Public Library. These were all old books and 


Saas te oes axpetionss, told me that he was satisfied that the 
trouble was in the tanning of the leather and not in the action of 
gas, the older kinds of used by binders of poor 
Foy and badly tanned. I analysed a number of samples of 

aay Pe | oe , and find no free = what- 
ever. ie who! re: seen no reason to change m 
opinion in the matter.” sh Hsien 


calf. Mr. Wilson, binder to Little and Brown, and | M 


MISCELLANEA. 


Tue strike of the operative joiners in Aberdeen has been 
terminated by an agreement to submit the dispute to arbitration. 


a be Pearce, of the ee Dower. Bea bese placed 
under ers to proceed to ta Docky &@ vacancy 
which has occurred there. 

A COMPLETE collection of the rs of the celebrated Léon 
Fe oe by a ere notice by M. Lissajons, has 
been published by M. Gauthier- Villars. 

Tue Cardiff Town Council, on the 3rd inst., decided to pur- 
chase the local waterworks for a sum of £300,000, and a com- 
mittee was formed to negotiate as to the manner in which pay- 
ment should be made. 


Tue great steel arched bridge over the Mississippi at St. Louis 
is said to have cost £3,600,000, including the cost of the tunnel 
and approaches. The tunnel is about 5000ft. in length, and the 
bridge and approaches 6220ft. 


As a result of the recent Board of Trade inquiry at Liverpool 
into the loss of the steamer Democrat on the Isle of Man coast, 
the Board of Trade have decided to erect a lighthouse at Langeness 
Point, where the disaster took place. 


At a special meeting of the Derby Town Council, on the 
14th inst., a formal resolution was passed in favour of promoting, 
during the coming session, a bill for acquiring, by purchase, the 
undertaking of the Derby Waterworks Company, including ail 
their property, rights, power, and privileges. 


On Monday, Messrs. Thomas Cook and Son, agents of the Alta 
Italia Railway, published information that two railway bridges 
have been carried away by the floods, and that communication 
between Alessandria and Novi is temporarily interrupted. 
Passengers have to walk about 600 yards. Registered luggage 
over the interrupted line is limited to 100 1b. 


On Saturday, October 12th, there was launched from the 
works of Oswald Mordaunt and Co., Southampton, a screw 
steamer of the following dimensions and tonage. lah, 216ft. ; 
breadth, 30ft.; depth, 15ft. 6in.; gross tonn about 850. is 
vessel is built to the order of Messrs. G. H. Fletcher and Co., of 
Liverpool, and is intended for the Bilbao trade. The engines are 
of the inverted compound surface condensing type, with cylinders 
27in. and 50in., stroke of piston 33in., supplied by a multitubular 
boiler with steam at 70 lb. pressure. 


A sTEAM lifeboat, the Duoin Uno, is being constructed at 
Messrs. Walker and Co.’s shipbuilding yard, Deptford, in 
accordance with Mr. Edmund Thompson’s designs for rendering 
vessels unsinkable and uncapsizable. It is to be propelled by a 
screw propeller ge in a tunnel between the double hull, into 
which the vessel is divided toward the stern. The experimental 
boat is to be 32ft. in length by 8ft. in breadth, having a mean 
er of 2ft. 6in. Messrs. Wilson and Co., Vauxhall, will 
supply and fit on board a pair of engines calculated to give an 
indicated horse power of 40, and propel the boat at pycted a nine 
or ten knots an hour. 


Ar the meeting of the Liverpool Water Committee on Monday, 
the engineer presented a report, from which it appeared that an 
underground fire had occurred on land near Sandhills occupied 
by Messrs. D, Rollo and Sons and other tenants of the Mersey 

ocks and Harbour Board. The fire was supposed to be caused 
by ashes that some years ago were deposited and filled up, the 
land having become ignited and smouldered. It was remarked 
that there were many deposits of a similar character built upon 
in Liverpool, and it was asked if the outbreak was due to spon- 
taneous combustion. The chairman replied that it was believed 
that the lighting of a fire on the surface occasioned the outbreak. 
The engineer said there was no trustworthy information as to the 
—_ ut it had been popularly called ‘‘spontaneous combus- 

ion.” 

THE official trial of her Majesty’s shi 
Monday between the Nore and the North Foreland. She had a 
six hours’ full-s trial, the mean indicated horse-power being 
2460, being 100-horse power in excess of the requirements of the 
contract. The maximum power obtained was 2706°6, when the 
engines were making 100 revolutions Bnd minute, the pressure of 
steam being 60 Ib., vacuum 27in. uring the whole time the 
engines worked in a mp manner, and at the close of the 
trial the horse-power FN was considerably greater than at 
at any other period. The Comus was also tried on the measured 
mile off the Maplin Sands, when a mean speed of 13°8 knots was 
obtained. Much interest was taken in this trial, from the fact 
that the Comus is the first of the six steel corvettes which are 
being built by Messrs. John Elder and Co. 


Ar an ordinary meeting of the South Staffordshire Institute of 
Mining Engineers on the 7th inst., a paper was read by Mr. F. W. 
North, F.G.S., upon his late governmental inspection of the 
Stormbergen coal-field of Cape Colony, South Africa. The coal 
of the colony was, he said, as far as he could estimate, about 
24 millions of acres in extent. The coal was of fair quality, and 
as it lay horizontally it might be worked with pit shafts and 
winding engines from where it cropped out of the sides of the 
mountains. Coal was fetching out Gute 2s. 6d. per 100 lb., and 
some of it was sold at £3 10s. per ton of 20001b. ‘To meet com- 
petition it would have to be sold at £1 15s. In times of war or in 
case of shortness of coal a good market might be made. It was 
not, however, Mr. North said, until railways have been opened 
that the coal trade could be developed. 


Onk of the largest establishments for the manufacture of lam 
black is at Petrolia, Pa. The method of production is remark- 
able. The flames of several thousands of gas jets are made to 
ray oes against sheets of slate, on which the smoke or fine carbon 
is deposited, just as a piece of glass is smoked when held over a 
candle flame. When a sufficient deposit of the smoke has formed 
on the slates, it is scraped off, ked, and sent to market. The 
gas which supplies this lampblack comes from the ground near 
the works, des its oil wells, Petrolia is celebrated for its 
wonderful gas wells, which furnish inexhaustible supplies of fuel 
for steam engines, heating, cooking, &. From Petrolia to 
Pitsburg there is an oil pipe line by which oil is driven to 
market by force pumps, operated by steam power ; the boilers 
being heated by gas supplied by one of the gas wells. We 
almost wonder that the Petrolia people do not introduce the use 
of gas engines, and thus dispense with the use of steam boilers. 


Respectine the strike in the glass trade, we have been 
requested to correct a statement which has been widely circulated, 
to a et that - —_ at ey oe Chance’s Spon e Works 
wi row out of employment from 1500 to persons, and 
will involve the closing of the entire establishment. on 
Chance estimate that not more than 750 persons—men, women, 
and boys—will be thrown out of employment by the strike. The 
departments which will be chiefly affected are those which 


Comus was held on 


connected with the manufacture of sheet glass. The lighthouse 
works, the manufacture of cro rough Bove and ornamental 


wn, 
glace, as well as the whole of the chemical and commercial 
epartments, will be carried on as usuai. Messrs, Chance state 
they will have no agar 4 in p from Belgium any 
quantity of sheet-glass which they 5 mre for the execution 
of their orders. ‘Various statements have also been made as to 
the diminution of wages which will result from the a by 

essrs. Chance of the St. Helens 


C > fe re of payment. e real 
fact is that it is —— to say ferohea what the precise 
effect will be in each individual case. In some cases the reduction 
may be considerable, in others very small. The system in ques- 


tion has been in force at St. Helens for several years, and Messrs. 
Chance have urged upon their men the desirability of giving it a 





fair trial before they condemn it. The latter, however, are appa- 


rently determined to condemn it without a trial. 
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THE PARIS EXHIBITION—EIGHT-HORSE POWER TRACTION ENGINE 
: MESSRS. AVELING AND PORTER, ROCHESTER, 

(For description see page 286, 
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o LETTERS TO THE EDITOR. 
We do not hold ourselves the opini: 
aaron, 





THE LAWS OF MOTION. 


what we are to understand by 


ine a mass M moving with vel v. It will, I think, 
be conceded that the force with which mass will meet an 
will be proportional, first to M, and secondly to v, and 
uct Mv will be a measure of this force— 
commonly called the momentum or movingforce. Thus momentum 
is only a relative idea, and its use is to enable us to make 
a of the forces capable of being exerted by bodies in 
motion. 

The only legitimate deduction we are entitled to draw from the 
table on 85 of Molesworth, to which “‘X.” refers, is one 
—_ “a a en < my ram weighing 12cwt., and 
‘alling 30f:. will give a blow times stronger than a ram 
weighing 8cwt. and falling 10ft. “‘X.” has evidently been 
mn by the quantities in that table being called tons ; they are 
neither tons nor foot-tons. Of what is meant by energy, or the 
capacity which a body has for performing work ‘* by reason of its 
motion ” foftes called the accum work, a name quite 
. 4 , a clear idea may be gained in the following manner. 

e know that the velocity v of a body after falling through 
a height re is given by the formula— 1) 
e=og So 6 0 + «a - woe eee 
g being the acceleration, or increase of velocity per unit of time 
—commonly the second—due to the force of gravity. Now multi- 
lying both sides of this equation by the mass M of the falling 
y, we get— 
4Me?=MgH=WH...... (2) 
where W is the weight of the mass M. This formula it is which 
ives the whole connection between work and motion. For, 
ter in mind what work is, it teaches us that the quantity 

M v?, known as the energy of the mass M having velocity 7, 

just the equivalent of the work which would be requi to 
raise the weight W of the mass M through a vertical distance H, 
a fall through which would produce the given velocity v, and no 
matter what may be the direction of motion, a vertical height H 
can always be found from formula (1), a fall through whi 
produce any given velocity. Hence it is that we may express the 
quantity 4 M v? in the usual units of work, foot-tons, foot- 
pounds, &e, For example, suppose a cannon-ball moves with a 
velocity of 1400ft. per second, to find the energy or accumulated 
work at any instant; weight of ball 2000lb. In this case the 
height corresponding to the given velocity will be 30,000ft. in 
round numbers, and the accumulated work will be— 

30,000 x 2000 = 60,000,000 foot-pounds. 
Calculating the quantity 4 M v* will of course give the same 


result, recollecting always that M = Ww. 


g 

In the example taken by “ X.” of a ram weighing 10 cwt. and 
falling 30ft., the accumulated work, we now see, will be not 
but 15 foot-tons. When “X.” says that “if the pile mov 
through an infinitely small distance, then would the force of the 
blow be infinitely great,” he displays a laxity of reasoning quite 
unpardona le in any one attempting to write for the instruction 
of others. The force of the blow depending, as it does, only on 
the weight of the ram and the height of fall, cannot be affected 
hy the distance through which the pile has moved. What ‘ X.” 
surely meant was that the resistance which the pile opposed to 
being driven would be infinitely _. 

In conclusion, the apparent difficulty of this subject lies with 
the text-books defining proportional quantities in such a loose 
manner that they become confused with and mistaken for real 
values. It is quite true to say that the energy of a moving body 
varies as Mv*, but this must not be confounded with the real 
value of the energy, which, as I have shown above, is not Mr, 
but 4 Mv*. I would advise my rofessional brethren to bear in 
mind the formula 4 Me* = , to master its proof and full 
meaning, and then problems on work and motion will become 
matters of simplicity and ease. B. E. 

October 11th. 


Srr,—The article on ‘‘ The Laws of Motion,” contained in your 
publication of the 4th inst., deserves attention. The — of 
the writer to supply some new method of dealing with the laws of 
matter and motion is meritorious, but I cannot see that he has 
succeeded ; nor do I believe it to be possible that anything more 
can be accomplished than the production of certain formule which 
will enable us to compare the work in moving bodies, without 
onmving at any absolute value of that work. 

To X.’s expression, “‘ the quantity of motion in a body,” much 
exception = taken. It involves, as he has pointed out, the 
assumption that motion is an entity, which is extremely far 
fetched, and will serve to make matters more confused than ever. 

he not mean the quantity of motion of a body? 
Motion is only a relative term, and it would not be so difficult as 
some persons suppose to show that motion has no real existence. 
The old sophists argued that as a thing *‘ could not move where it 
is, and could not move where it is not, it could not move at all,” 
and that consequently there was no such thing as motion. From 
the earliest ages, indeed, the idea of motion has baffled and 
enticed philosophers, and I have come to the conclusion that it is 
infinitely the better plan for the student to master the formule 
laid down by mathematicians concerning the laws of motion, and 
not to attempt to form any definite ideas on the subject. To show 
how involved the very primary idea of motion is, I may point out 
that an isolated body in infinite space could have no motion 
under any circumstances, and that if only two bodies existed in 
infinite space, one of which was moving, it would be impossible to 
say which was in motion and which was at rest. All such formule 


as Mv, Mv*, 4Mv?, and Lee are simply abstractions. They 


represent nothing absolute, but simply the relations between 
moving bodies, en we speak of the foot-tons of energy in a 
falling body we might just as well s of the foot-herrings—I 
have seen energy written of as foot-bricks. Noone can use the 
— energy of a falling body to do work, and no one lets 

ies fall, and when they have acquired a certain speed extracts 
work from them. The only exception is the foolish exception of 
using water by impulse, and is of no practical account. 

Before concluding a letter already too long, I wish to thank 
“« X.” for calling attention to the erroneous figures given by Moles- 
worth. In too many of its there are to be found now 
small but most vexatious misprints and mistakes which could, 
and ought to be eliminated. e work wants a thorough revision 
and re-editing to bring it down to the present day. The book 
has been my companion and friend for many years, and I see with 
regret that it is growing old. Perhaps Mr. Molesworth may be 
induced to take it in hand, “grind it young” again, and so confer 
a favour on, at — J. Davigs. 
ull, October 14 


Srr,—The non-agreement of the estimates that have latel 
been made of the smashing powers of poring bodies, arises t 
s want of grasp of the line of reasoning which should be pursued 
in considering such questions, It is perhaps not so much caused 
bar Secacnestenesi es © Saar on Se adem, Sank on sae vet 

estimate of the smashing force of a huge mass of 

eas wore 2 aie = com: with the smash- 
ing force of a smaller mass mo ata rate of speed; but 
that such s writer has not, for the time , in his “mind’s 








e,” all the stepsof reasoning that have led to oa so 
perfect laws of motion, and laws of the effects of matter 

in motion. The missing out, or miscomprehension of one step in 
the tins’ of-senacaling thins tho uclemes of dynamics is founded 
upon, has given rise to all controversies on momentum. I 
will endeavour to convey in a clear and ——e manner & 
condensed view of the mode in which the fo i of the 
science named were fixed, or at least of portions of the founda- 


tions that are necessary to be comprehended by those 
who are daily i Ae toutilise momentum, 
and to communicate momentum ; I will deal with the subject in 


a manner as, I hope, will enable those who will take the 
ae 2 Sea San senate aon e etrical 
tation of time velocity, as by lines, of —— 
as ~ surfaces compounded of such lines, which I will ibit, 
to in their memories a “‘ ready reference,” by the use of 
which may with but little efort construct formule required 
in emergencies, when Rankine and other authorities may not be 
at hand nor readily got at. 

Moments, in the mathematical acceptation, are such indeter- 
minate and mutable parts of quantity as are supposed to be in a 
a, ao flux, i.¢., continually in ing or decreasing, and they 
are looked upon as the generative principles of tude, and 
are in themselves sup to have no itude, but to 
inceptive only of it. And because it is the same thing, if in the 
room of these moments, the velocities of their increases or 
decreases are made use of, or the finite iin peeeeticnel <0 
such velocities, this method % considers the 
motions, changings, or fluxions of quan’ came to be called 


fluxions. 

Moment—movement—in the physical sense, as used in refer- 
ence to the laws of motion, signi ear motion in any 
moving body. The moment of any rps | ly may also be 
considered as the or sum of all the moments of the 
parts of the body. tum seems to be the modern rendering 


of the word moment when used in the physical and has 
doubtless obtained currency through rendering the plural 
moments into manent, sas reconstructing the latter into the 
ingular momentum. e terms moment and momentum will be 


by me indifferently. 
The follo are the cipal facts concerning the moments 
of moving es :—(1) In comparing the motions of bodies, if 


the quantity of matter or mass be the same, the moments or 
quantities of motion will always be as the velocities ; and vice 
versd, if the moments are as the velocities, the quantity of matter 
in the moving bodies is ones the same. (2) If the velocities 
are equal, the moments will as the quantities of matter, or 
mass ; or, if the moving bodieg are homogeneous, as their magni- 
tudes ; and if the moments are as the masses, the velocities will 
be equal. (3) In comparing the motions of | bodies, the ratio 
of the moments is compounded of the ratios of the masses and 
the velocities. (4) In comparing the motions of any bodies, the 
ratio of their velocities is compounded of the ratios of their 
moments directly, and of their masses reci; ly. Hence, it 
is plain, the moments of all bodies are as rectangles under 
the velocities and the masses; when the mass and velocity are 
given, the momentum is given; and if the moment and mass be 
given, the velocity is obtained Z dividing the moment by the mass; 
as for example, let mass = M, velocity = v, and the moment 


=m, then will Mv =m, v= ¥¢ and M=". Also, since the 


space passed over by a body moving uniformly, is always proyor- 
tionate to the eee of the velocity and the time ; let space = 


3, time = ¢, and velocity, as before = v ; then will s = vt, v =< 


and t =<, And since, also, m = Mv, m = 3 or, if ¢ be 


givenm—Ms. It must be noticed here that what has been 
expressed algebraically only applies to uniform motion; I shall 
show further on how to deal with uniformly accelerated motion. 
We have now seen what momentum is, and how measured, and 
how moments of different magnitude are compared one with 
another; but still I have been only considering moment as a 
quality possessed by matter in motion. We know somewhat 
about it, but as engineers, or mechanicians, we want to know 
what useful power there is in any given momentum; to com 
the useful powers of different moments, and also how to estimate 
the smashing powers of different moments. Now the moments 
of movin: es are expended in various ways, and a considera- 
tion of these will lead us to a means of fixing a standard where- 
with we may com all moments. Moments may be expended 
—leaving out considerations of heat—(1) in overcoming, fora time, 
the power or effort of a force ; (2) in overcoming inertia and caus- 
ing motion in matter; (3) in destroying the cohesion of 
icles of matter ; (4) in overcoming friction. The three cases, 
, 3, and 4, will, on examination, be found to be embraced by 
case 1; asin the case 4, friction is caused by uneven surfaces of 
matter, moving upon one another, and is in fact a resisting 
“force” induced by the cohesion of particles that are prominent 
above the general lovals of the surfaces of the matter in motion, 
their cohesion in such case is gradually destroyed, and approach to 
true surfaces is made, so far—practically—as the grain of sub- 
stances will allow of. Case 4, therefore, resolves itself into case 
3. Case 3 resolves itself into case 1, as, just as much as the 
attraction of gravity is a force, so the attraction of cohesion 
that pertains in particles of matter is a force, and may be 
shown to be the same force as the force that causes gravita- 
tion. Gravity is found in all bodies, and is found to_be 
proportionate to the quantity of matter in each body. We 
must infer then that it must act on or in every particle of 
matter, and every particle of matter in nature must act upon every 
other particle. Gravity, therefore, may be considered as the aggre- 
te, or sum of the attraction that is the cause of cohesion 
in matter, and the apparent difference in the powers of attrac- 
tion of cohesion and attraction of gravity is explainable 
on the supposition that, whereas, at infinitely great distances 
the exertion of the power, or the effect of the attractive quality 
and force in matter may be infinitesimally weak (the moon’s dis- 
tance and circular motion corroborates this view, as at her dis- 
tance gravity is found to be less than at the earth’s surface. The 
moon affords us the sole reliable proof also that the attraction of 
gravity is a variable accelerating force, Atwood’s and Morin’s 
apparatus, but showing what would be the motions of bodies 
under the influence of any uniformly accelerating force that 
should have power to communicate a velocity of 32°ft. in each 
second of time of duration of motion, such 32'ft. being the 
measure of velocity communicable by force of gravity in 
second of time of duration of a free descent towards earth’s sur- 
face from comparatively moderate heights, when compared with 
the earth’s semi-diameter) to what we experience on earth’s sur- 
face ; so, at infinitesimally small distances the attractive quality 
and force of matter, ay hy upon matter, may be infinitely great. 


Thus, it will be seen, in cases 3 and 4 momentum is 


and destroyed by a force. Now momentum is caused by the | th 


action of a force, and we might reasonably have expected it 
would require force to undo in matter a state induced by force, 


viz., the state of motion of translation. After finding that a | that 


great resisting force to the state of motion of translation of matter 
is the very force that in most cases induces such a state of motion of 
matter, that is, the force of attraction, we may conclude that 
anything, or any state or quality that can e 
state of matter from a state of motion to a state of rest, must be 
and must act as a force. 

I may add, therefore, to the definition of force which we 
make for use say, “Force is 


cause motion of translation in matter, or 
ie Se ee ae of 


condition of 





or which can change 


be | account for the resistance of a body to the c 





motion of translation. to-a state of ” Case 3 is, therefore, 
embraced by case 1, and case 2 is also, and inertia is a force. 

We have seen that the force of attraction in matter acts both 
to cause motion and to bind matter together in a state or form in 
which it offers resistance to motion, attraction then is both a 
force and a quali! < mem, ont it may be shown that inertia 


is both a force a quality in matter—a force when it is experi- 
enced as inertia of motion, and a quality when experienced as 
“Te Stale is primarily caused by the bili 
impossibility 
of matter in two or different places one and the 
same moment 0’ and also by the impossibility of two 
quantities of matter in one and the same in 
one and the same moment of time; and it is further explainable 
on the supposition—a supposition that is not without foundation— 
that there is » plenum of matter in the universe—matter in 
various states of expansion and molecular motion—and that if 
any force causes motion in a body, such force to be sufficient to 
change the apparent and relative state of rest of such body to a 
state of absolute motion or change of place in the universe, re- 
quires to be equal to change, more or less, the states of motion 
of translation, pulsation and vibration, or of either or all of these, 
of all the matter in the universe. Such a*supposition will 
sm a state of 
rest to that of a state of motion, and will also avcount for the 
continuation of motion after the action of an instantaneous or im- 
— force, as, in the case of a body in a state of rest, such 
ly occupies its own place in the universe, whilst in the case of 
a body in motion, such body is successively occupying the spaces 
hitherto occupied by other matter, and such other matter has to 
be in motion to allow of the occupation of their places, and like- 
wise other and all matter has to be in a state of motion of trans- 
lation, of pulsation, or of vibration, or of all these states to 
allow of this motion in any of its parts. Moments of inertia of 
motion, and of inertia of rest, may thus be accounted for, and 
inertia acts both to cause motion and to offer resistance to motion, 
just as we have seen gravity does. Inertia is therefore a force in 
the same sense, in mechanics, as gravity is a force. 

In this letter I will therefore deal with moments of inertia 
and not with moments of motion. By so doing I believe 
that I am getting a step nearer to dealing with realities 
instead of with abstractions, and will be able to make as clear 
the relation of the element of mass in M v, to momentum, as has 
hitherto been the relation of the element v to momentum. I will 
proceed then to connect moments of inertia with the established 
moments of motion. . 

ing in mind the primary cause of inertia in matter ; as the 
motion of one quantity of matter will affect to some extent and 
cause motion in all other matter, a motion of another 
quantity will similarly and equally cause motion in all other 
matter ; the quantity of motion then will be twice as much in the 
latter case as the former; three quantities of matter with 
imi ti therefore cause thrice the quantity of motion, 
and four quadruple the 2 gee d of motion, and so on. In like 
manner one quantity of matter will possess one quantity of 
resistance to motion. As resistance to motion, or resistance to 
change of state from rest to motion, is aay a principle in 
matter as resistance to change from state of motion to state of 
rest is, two quantities of matter will resist twice, three quantities 
thrice, andsoon. Thus, moments of inertia of motion, or of rest, 
will be directly as the quantity of matter or mass, and it may be 
showr, by a similar method of réasoning as the foregoing, that 
moments of inertia of motion of bodies will be as the rectangles 
under the masses and the velocities. What has been stated under 
the heading ‘‘ Moments” will, therefore, apply to moments of 
inertia of motion equally as to moments of motion of bodies, 
and we may substitute moments of inertia of motion in the place 
of moments of motion of bodies, and use the same symbols for 





each. 

The inertia of motion is the same principle in matter as the 
inertia of rest ; it is a resistance to change of relative place and 
motion, me A as the inertia of rest is a resistance to change of 
relative p! and motion in nature, and to deal with inertia of 
rest as a resistance to change of absolute place, as we require to 
do in mechanics, we must reason in the following manner :— 
Moments of inertia of motion in moving bodies of equal masses are 
as their velocities, moments of inertia of motion in moving bodies 


pare | having equal velocitiesare as their masses; then, if abody be moving 


with a certain velocity, and is possessed of a certain moment. 

another body of twice the mass moving with half the velocity will 
be of equal moment, another body of thrice the mass 
moving with a third of the velocity will be possessed of an equal 
moment, and so on; so that it may in like manner be shown that 
a mass increased according to the numerical value of its velocity, 
and having its velocity equally and reciprocally reduced, has 
momentum equal to that of the original mass moving with original 
velocity ; Mv = m, and M may = the same value of m, when M 
is increased v times, and the moment of a body in a state of rest 
may equal the moment of a hae in a state of motion. An 
approach to this occursin the case of cannons, which present mass 
or M to resist same force that causes M v in the balls. 

This result may be arrived at by a different method, as, let 
force=F, from what has been said, and according to the principle 
in nature that action and reaction are equal, F=m, we have then, 
in matter at rest M and in matter in motion we have Mz, but 
Mv=m, and it has been shown that F also = m, then Mv must = 
F; and it is evident that to resist matter in motion, or m, we may 
oppose m «2 F in any manner—as by an equal m in moving 
matter—and as m is as Mv, we may increase M and diminish v, 
equally until v vanishes and M alone=m. 

Having cleared the way, I will now proceed with my inquiry 
as to how we are to know what useful “ power” there is in any 
given moment. The force of gravi lows us, in the most 
simple manner, to fix a standard wherewith to compare the 
effects of momentum. Our standards of length and weight are 
fixed by pendulum experiments, and the same experiments fixed 
the stan required in mechanics, viz., that the force of gravity 
at the earth’s surface causes bodies to descend through a space of 
16°1ft. in one second of time. A train of reasoning, which will 
now be shown, has enabled us to utilise the fact that bodies are 
found to fall at earth’s surface through 16°1ft. in one second of 
time, and here I must note that it is only a special attention to 
what follows that will enable one to have a thorough grasp of the 
foundations of the science of dynamics. 

ition 1.—The velocities of falling bodies are proportionate 
to the times from the beginning of their falls. This follows 
because the action of gravity is continuous, and in every space of 
time the fallin ies receive a new impulse equal to what it 
had before in the same space of time received from the exertion 
of the force of gravity upon it. Ifin the first second of time a 
body acquired a velocity of, say, 32ft., that would carry it 
through that distance in the next second of time, and if there were 
no new impulse or exertion of force to act upon it, it would con- 
tinue to descend at that rate with an equable motion, but, in the 
next second of time, the same power of gravity continually acts 
ereon and adds a new velocity equal to the former, so that, at 
the end of two the velocity is double to what it was at 
the end of the first. the same manner it may be shown 
velocity will be triple at the end of the third second, quad- 
tuple at the end of the fourth and soon. Therefore, the velo- 


cities of fal sce ay sewer wae Sew of ee falls. 
Proposition 2.—The spaces descri e a body are 
as the squares of the times from the of the fall: Let 
A B represent time of the fall of a body, and B C dicular 
to AB, the velocity at the end of t! w the 
line A C, divide the line A B into as many  mpapng 
you as x, x, &c., and from these points draw nes x a, 
xa, &., to BO; itis clear that the lines a, xa, &e., 
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AB C is the sum of all th 


AB. d by the same reason the areas A x a will represent the 
F ad or descended in 

escended in the times A B, A ~ are as the 

ABC, Aza; which, b Euclid 20th of sixth, are as the squares 
of their sides A B, A a, that the 
wherefore the descents of falling bodies are 

times of their fall. 


x 





Cc 
B 


Proposition 3,—The velocity which a descending body acquires 
in any space of time, is double to that wherewith it would have 
moved the space descended by an equable motion in the same 
time. Draw D C parallel to A B and A D parallel to B C, form- 
ing the parallelogram A D B C; it is evident that the area of the 
figure A B D C may ne ane the space a body moving uniformly 
with the velocity B I q 
triangle A B C represents the space described by a falling body 
in the same time—as by the foregoing ye tion. Now the 
triangle A B C is half the rectangle A , and consequently 
the s described by the fall is half what would have been 
described by an equal motion with the velocity B C in the same 
time; therefore the velocity B C at the end of the fall is double 
the velocity which, in the time A B, would have described the 
space fallen represented by the triangle A B C with an equable 
motion. 

It is evident that bodies will therefore accumulate momentum 
in their falls, and that momentum in a falling body will be as x a, 
aa, &c., and as B C in times Aa, Aa, &., and A B. It is clear 
also that we may measure the moment of any body by the moment 
of any other equal mass, moving with equ velocity, and as gra- 
vity is a constant force, and will produce at all times the same 
velocity in the same time in any and all mass and masses ; which 
velocity may be ascertained readily, as shown, we therefore, 
when wishing to ascertain the use! pl mipseg of momentum, 
inquire how high it would enable a y to rise against the 
influence of gravity; and we inquire what time it would 
occupy in overcoming the force of gravity during such rise. 
We, in fact, compare the momentum a body has when moving 
uniformly, with the momentum the same _ would acquire 
in moving for a certain period of time whilst under the 
influence of the uniformly accelerating force of gravity. Energy, 
or vis viva, is the answer to our inquiry, to what height 
will the moment of a body force its way as against the resisting 
force of gravity? Work, is the answer to our inquiry, 
during what time, and through what height will the moment 
of a body overcome the resisting force of gravity? The direct 
and natural way to answer these inquiries, will on examina- 
tion of the propositions 1, 2, 3, be seen to be, first of all, 
to find what time the moment of a body will allow it to move 
against the retarding force of gravity, and then we will have a 
base to work upon to answer the question, to what height the 

y will rise in such time? We have a line of reasoning for 
foundation of this method, whereas the usual method of obtainin, 
energy has only formule, obtained empirically, for bases, an 
they are, for their truth in application, indebted to the mere 
numerical relations of the values of v, g and s; such formule 
have been obtained by mere manipulation of two other formule, 
viz., of s= 490, and v=g ¢t, by eliminating the element of 
time in each, and thus obtaining the formula v= / 2g 9 OF the 
form of same formula, v? = 2gs. The incongruity of the quantity 
2q8 will forcibly strike those who have attentively considered the 
diagram, and the propositions on uniform accelerated motion. 
It is this mathematical trick of eliminating an element which 
cannot be eliminated in Nature’s queretions that has obscured 
the line of ment the mind should follow in considering cases 
of accelerated motions; we will, therefore, work in a natural 
way and |, a8 follows :—Power of momentum, or useful 
work to  - obtained from momentum, is found by comparing 
the momentum of a body having uniform motion with the 
momentum, the same body or a similar body, or any number 
of bodies, the sum of whose masses is equal to the mass of 
the body, would acquire in moving through a certain space in 
a certain time under the influence of gravity. The momentum 
of a body is given when its mass and velocity is given, the 
momentum acquired by the same or equal mass falling under 
the influence of gravity is as the velocity acquired, and it 
is evident if we know the velocity of a mass in motion we can 
obtain the time through which it would move, as nst the 
resisting force of gravity, by dividing such velocity by 32*1ft., 
and then obtain the space through which the a | would move, 
by multiplying 16°1ft. by the square of the timeso found. Formu- 
lating this, we have, Mv of uniform motion = Mv that is caused 


by gravity in P time, and as PD = t, then by Proposition 2, 
we have 4 g@2, or 16°1 4 =¢8 or space through which m of 


* 


uniform motion = m of accelerated motion under influence of | Fj 


gravity. In this manner the facts are deduced that the useful 
powers of moments are as their magnitudes, the times during 
which they will act as against the influence of gravity, are as 
their velocities, and the s through which they will so act are 
as the squares of their velocities. 

As to the unit of power or work, we have standards that will 
always enable us to fix the pound weight, and we have a standard 
of linear measure that will always allow us to fix the length of a 
foot. Pounds and feet are also convenient measures to use; and 
it is evident if we raise a pound weight one foot in height we 
give to that pound a potentiality to 
work expended in lifting it. Now the pound, doing its work by 
the momentum it w: acquire in falling through one foot, would 
obtain such momentum in a manner that we De ee pro- 
positions 1, 2, and 3, and the pound weight would fall through the 


foot of space in y/ + or 4/ =, second of time, or in 3 


second, 23 
This fall of 11b, through 1ft. in WV i second of time would 


be our natural standard or foot-pound f parison of th 
moments of moving bodies, but it would be obviounl “ 


& less con- 

the one of the fall of 1 1b, through 

e ‘ an arbitrary standard as 
time, not be the less a correct one, as we have seen 
in the same body is as velocity, and we reduce 
all moments to values in which the element of time is 1 second. 
The term “ foot-pound ” is not the result of an to create 
an impossible quantity, by multiplying 11b, of by 1ft, 


would describe in the time A B. The | acted 


work equivalent to the | Kir 





f 1 , but is a convenient bol whereby we represent the 
maven of pee of 1 Negen steh where it can fall freely 
through 1ft. of space. ea 
_ Those who may prefer to work with the formulas = 3 
must remember that the s, so obtained, is: s in VA 


V i time. It is forgetfulness of this fact that causes 
g 


mere ‘“‘energy”. to be confounded with work, that is, with 
“work” in an sense, and is the cause of the mis- 
taken notion that the powers of moments are the squares of their 
ve eleaity is a fact, but o* is i ibl tity i 

or v%, is a an impossible quantity in 
Nature wherever we meet with 7* we know at once that v is 
squared for convenience of reference to our standard, for the 
comparison of motions, the force of gravity, and to suit a parti- 
cular mode of referring to same, only. 

As to the smashing power of momentum, the simplest manner in 
which we can approach to an estimate of the powers of moving 
bodies to nee fale “s through any yg my thepo bce 
suppose & ly or &@ § o! e and acquirin 
momentum sufficient to smash anherale through a quantity 0! 
matter that is able to exactly arrest further motion of the 
falling body, or to exactly destroy its acquired velocity; it is 
evident then the same body falling from a height whereby it 
would acquire double the former velocity, would break through 
a similar quantity of matter and have velocity sufficient to 
break through another similar quantity also, and so it is clear 
that the smashing power of moments are as their magnitudes. 

Variations in forms of surfaces of striking contact of movin 

ies, and variation in areas of same, will alter the conditions o 
the problem ; a difference in area of striking surface in bodies of 
equal mass will cause it; that the body of greatest surface will 
experience resistance of most moments of inertia of the matter 
upon, and most resistance of the force of cohesion also. 
We have no standard for comparing the smashin; wers of 
moving bodies, or rather, we have no exact standard of the powers 
of cohesion of particles of matter to resist moments of inertia of 
motion that are able to overcome the moments of inertia of rest 
of such particles. Leaving out of consideration then the resistance 
of cohesion of particles situated at boundaries of surfaces that are 
struck, the smashing powers of moving bodies will be directly as 
their moments, and inversely as the areas of their striking surfaces. 
It is obvious that we cannot exactly compare the smashing powers 
of ships in motion with the smashing powers of cannon balls in 
motion, A cannon ball, because of its small area of striking con- 
tact, may, in rough , be said to convey momentum in a 
highly conden state; but for purposes of satisfying the 
mind with some slight fauging of the matter, such comparisons 
may be made, if it be borne in mind that the momentum 
of a ship is the same as the momentum of a cannon ball, 
but the smashing power of the ship is leys, as the area of its 
striking surface is greater. It should also be borne in mind that 
in cases of ships smashing through obstructions, as well as in 
cases of cannon balls smashing through obstructions, the actual 
fractures may be made, or the fastenings and bolts that bar 
the way, may be made useless, in probably a time of more 
nearly the y4;th of a second, than a second; modes of construction 
play an important part, therefore, in cases in which ships receive 
sudden blows. G. Pinyineron. 

46, Hough Green-road, Chester, October 9th. 





THE PROPERTIES OF IRON AND MILD STEEL. 
Srr,—In 
letter from kaldy, headed “The perties of Iron and 
Steel,” in which he strongly criticises some of the conclusions 
arrived at and recorded in my paper read before the members of 
the Iron and Steel Institute at their last meeting in Paris. 

Referring to the second pre in Mr. Kirkaldy’s letter, it 
is — true that I visited his testing house with a number of 
other members of the Iron and Steel Institute, and most probably 
at the date he gives. I do not remember what were the exact 
experiments conducted in our presence, but I have a pleasant 
recollection of what I saw, and instead of my visit doing him any 
harm, I have since recommended oy of my friends to send 
specimens of iron and steel to be tested ta rkaldy. 

I much regret if I knowingly did Mr. Kirkaldy any wrong, but 
in the whole series of his tests, no doubt a difference would arise 
between a short turned curved specimen and a long parallel one ; 
but taking any of the specimens and testing the same metal of 
exactly the same es close comparatively uniform results 
would be secured. Certainly no one would think of getting the 
same total elongation from a short specimen as out of a long one, 
neither could they now expect to get the same carrying power 
with a long specimen as with a short one, when metal of the 
same composition is being tested. 

Mr. Kirkaldy wishes to establish, that I make a personal 
attack upon him, and makes a quotation from your paper in 
which you state, ‘‘Specimen, Fig. 15,” Saaning the ph 
from my own paper, page 14, it reads :—‘‘The specimen Fig. 24 
is taken to illustrate the carrying power of a plain rectangular 
steel boiler plats, nearly a square inch in sectional area, but which 
is not of the highest quality as indicated by the quantity of sulphur 
and phosphorus it contains, but to secure a standard force to break 
this class of metal with irregular sections.” 

“Figs. 25 and 26 are cut from the same plate and are of 
the same composition, but planed out to produce a channel 
section, as shown at Figs. 25A and 26A, being increased or 
decreased in breadth to maintain the section equal to about 
one square inch.” ‘A series of tests were made with variable 
sections of this character, but practically no difference was found 
after the maximum strain had been taken—arising from the dif- 
ference in form, and this will be seen from specimens tested. 
Fig. 24, Plate 3, which carried a maximum load of 27°72 tons, 

ig. 25 carrying 27°7 tons, and Fig. 26 that carried 27°8 tons per 
square inch, these, together with more tests by the writer on 
round, square, and rectan bars, all show that variable sec- 
tions do not alter the g power, the disturbing influence being 
poe x f that of composition, coupled, no doubt, with more or less 
careful manipulation and work put upon the material.” Mr. 
Kirkaldy certainly must admit that the shape varies as the sec- 
tional form varies, unless he is prepared to maintain that the 
section of a trian » & square, a round, or a rectangular 
specimen is of the same shape or form. 

My experiments and conclusions may be very “paltry ” in Mr. 

kaldy’s estimation, but I leave that to the decision of metal- 
lurgists and engineers, I would, however, call Mr. Kirkaldy’s 
been a in pene viz. Presume $9 ie Map Mma 
my paper, viz.:—‘ aspecimen of an inch 

uare bar of hg nthe: am iron made out of special brands 
cast iron, carefully selected from English and foreign produc- 


tions.” 

The of this iron is remarkable as shown by its anal 
Table B, whilst its mechanical behaviour was A 7 
ioe 1 of 9°46 tone, with atone f 33 Ae 

imum 5 an ion o! cen 
and broke with # strain of only 12°94 tons per square inch, and 2 
total —— of 39 per cent. This metal g singularly pure, 
further attention will be called to it to show its great endurance 
over a large range of temperature.” 

I have reasons to state that this one single test, taken together 
with the composition of the metals alone, will assist to form a 


-work for all future invest where a true result is 
Tetra mechanical test pes. mary in coninaction 


by with 
composition 1 tests 
founded merely On thé makes’ name as'a relarence to quality wes 


ne 
ser | Unt 


our paper of October 11th, pase 260, I observe a | £5300 





utterly worthless to guide the ical engineer, and sadly mis- 
leading to.an inexperienced student; moreover, the fractured area 
is of small importance when rupture is To a light 
load as broke down the inch square bar, Fig. 39. In the face of 
such a record as this Mr. Kirkaldy certainly will not place a 
great value upon the fractured area considered in conjunction 
with the maximum load the specimen may have carried, but this 
ortunate condition is in Mr. Kirkaldy’s tests up to 
1862, which, as mechanical are mi q 
Engineering Works, Dukinfield, Dante, ADAMSON. 
near Manchester, October 16th. 





LOWER THAMES VALLEY MAIN DRAINAGE. 


Si,—In your issue of October 11th you give a panegyric on and 
short résumé of Mr. Buchanan’s report. e have availed our- 
selves of the permission of the Board, whose straightforward and 
honourable conduct is above all praise, to send in a review of the 
reviewer, a copy of which you will no doubt ony receive from 
the same source as that to which you were indebted for a copy of 
Mr. Buchanan’s report. We should not, therefore, have asked 
you to favour us with a small space in your epistolary columns if 
your article had not unintentionally repeated a gross mis-state- 
ment which may prejudice us professionally in the opinion of 
some who are interested in other drainage questions. — 

The estimate of £7700, annual cost of pumping, is not ours, 
but a fancy estimate concocted by the referee, own estimate, 
which includes £500 for oil, waste, &c., and repairs, is only £1020. 
The machinery d by us is capable of raising the whole of 
the ng . high to a sewage farm, whilst that designed by 
Messrs. Robinson and Melliss has only to lift the sewage some 30ft. 
high to subsidence tanks. If estimated per unit of work done, 
the annual cost of Messrs. Robinson and Melliss’s scheme is more 
than four times the cost of ours. 

With the permission of Mr. Leach we made copies of all the 
statistics of the state of the tides and floods at Teddington Lock 
collected by the officials of the Thames Conservancy \ and 
by the aid of the information therein contained were enabled to 
design water power machinery capable of pumping the whole of 
the sewage to the site of the farm every day in every year except 
for a few days in each year during those periods of heavy floods 
which occur about once in thirty years. ring the last period 
there were only about four days in 1876, twelve in 1877, and two 
in 1878, on which the water power machinery would have failed 
to raise the whole of the stipulated quantity to Bisley. During 
these periods we have advised the Board to let the sewage flow 
into the muddy flood waters of the Thames below the site of the 
intake of the waterworks supply. If Mr. Buchanan is justified 
in advising the Lower Thames Valley Board that they will be 
compelled to guard against this contingency, the days of the 
Thames outfalls, both Metropolitan and West Kent, are evidently 
numbered. 

To provide against this contingency Mr. Buchanan insists that 
engine power must be provided sufficient to raise the whole of the 
sewage to the highest lying lands on the site selected for the farm. 
The horse-power required and the angual cost are calculated on 
the following data. The daily period of pumping is not to exceed 
eighteen hours, although we have provided reservoir og f 
both at Teddington Lock and at the farm to admit of the full 
period of erg ee hours, the annual cost per horse-power is 
estimated at £11, and the reserve at 50 per cent. of the minimum 
horse-powerrequired, Onthesedata Mr. Buchananestimatesthata 
minimum of 466-horse power and a reserve of 234-horse power, 
making ether 700-horse powers must he provided. He 
arrives at the annual cost of £7700 by multiplying the whole 
number of horse-power both at work and idle by £11. Correctly 
calculated on his own basis, the annual charge would be less than 


You allude, also, to another item, on which great differences 
of opinion seem to prevail—the maximum possible flow per 
minute. The Lower Thames Valley Board have done their best 
to prevent excessive divergence of opinion by fixing the total 
maximum quantity. They could not have gone further without 
deciding an engineering difficulty, which is certainly best met by 
making ample provision. Mr. Buchanan’s estimate of 1607 cubio 
feet per minute is actually calculated on the basis of a constant 
uniform flow during each minute of the whole twenty-four hours, 
Surely, you do not admit that this uniformity cau be possible? 
If the Board eliminate from the list of competitors all who have 
not complied with the main condition, viz., the disposal of the 
whole stipulated daily quantity of sewage, they will find the 
limits of their choice very much circumscribed, especially if they 
apply the test to the whole of the intercepting sewers, and not to 
those only which discharge immediately into reservoirs at the 
pumping stations. 


DonaLvson AND DAVENHILL, | 
alsall, October 15th. 





THE ELECTRIC LIGHT v, GAS. 


Sir,—In Pha leader of last week rm favour your readers by 
going over the prospect of electric lighting, and in the contest of 
gas v. electric lighting you seem to indicate a eof arms ending 
in the defeat of gas. On this important sabjoot perhaps, to give 
your readers a little of the abstract science would be most 
acceptable. For my own part I cannot understand the 
excitement respecting the electric v. gaslight. In the first 
place, is not the theory of the illuminating power of gas and the 
electric light identical? If so, cannot they be made equal? It 
appears to me, after consideration, that the light of a gas flame 
is only due to the incandesence of hydrocarbons, and that of the 
electric light to solid carbon on Davey’s theory gas illumi- 
nating power is due to solid carbon. Is there any truth in the 
“ Farmer theory” of gas consumption and lighting, namely, that 
the illuminating power of any number of flames varies as the 
square of their consumption? If so, gas is, and always will 
be, the cheaper b 50 percent. I shall happy to express my 
ideas again after hearing the opinion of your readers. A. 
Nottingham, October 17th. 


. . 





Sm,—The subject of electric lighting, so prominently before 
the public at present, has brought to my reastloction an idea that 

to me some time ago, and in case it may be of value I 
have thought it well to acquaint you with it. I believe the prin- 
cipal difficulty connected with the electric light is that of main- 
taining its uniformity, and to obviate this my proposition is to 
substitute two revolving discs of carbon for the rods, the discs at 
right angles to each other. By this means the whole circum- 





ference of the discs is available; the carbon would not be heated, 
and consequently wasted, to the same extent as with rods, and 
any wear taking place would be uniform, adjustment for 
pcs I not add more, as from what I have said you will 
be able to judge if there is anything in the ides, Jamzs ’ 
8, Summerhall-place, Edinburgh October 12th, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
PARIS EXHIBITION.—Gauienami's Kiosq Porte Desaix 
Champ agi sae 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Geroup and Co., Booksellers. 
LEIPSIC.—A. TwikTMEYER, , 
NEW YORK.—Tae Witmer and Rogers News Company, 
Beekman-street. 





TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
infinte corveqpendints thet elton “af 4 a addressed to the 
public, and intended for insertion in this must, in all 
cases, be accompanied by a large envelope ly 


y be accompanied by the 

writer, not necessarily for publication, but as a 

proof of good faith. No notice whatever will be taken of 
anonymous communications. ; 

Enquirer.— Wilson on “‘ Steam Boilers.” You can obtain the work through 
ony bookseller. 

AGRICOLA.—Send a description of your spark arrester in confidence, and we 
shall be happy to advise 

Lonasicut.— Messrs. John Penn and Sons, Greenwich ; Messrs. Boulton and 
Watt, Soho; Messrs. Caird, Greenock, 

W. G. A.—Messrs. Muirhead and Co., 29, Regency-street, Westminster ; 
Messrs. Harrison and Phillips, London. 

Z. 1. W.—Your lock nut is not new. It has been tried, but we have never 

i i. a7 information as to the result. 

A SupscriBer FROM 1856.—We have not yet published any account of the 
liftin ion. We will endeavour to obtain the i ion you require. 
8. 1. C. B.—It isa “ mineral” within the legal meaning of the word and in 

the case of copyhold land, in the absence of special custom, belongs to the 


C. E.— We see no reason to doubt that the result will be quite satisfactory, 
but we have had no personal experience of the durability of paint used as 


you ibe. 

J. A. T.—We cannot possibly say whether you are using too much coal or not 
without further information. Send a sketch of the boiler and furnace, and, 

iu fact, full particulars. 

Roav.—The Act of 1878 makes no alteration in the number of men to be 
employed. Part of Section 8 of the Act of 1865 was repealed, but only so 
Sar as the position of the flagman is concerned. x 

J. W.—"* Tables of the Principal Speeds Occurring in Mechanical Enguneer- 
ing,” recently reviewed in our pages, are published in Russian oy P. 
Nachimoff, No. 27, Great Sadovaia, St. Petersburg. They are not published 


in England. 

J. H. L. (Sunderland).—The fact to which you refer has long been known to 
electricians. Dr. Siemens has recently and publicly referred to it as possible 
explanation of the New York Sun’s statements concerning Edison and the 
electric light. 

Patron.—If you compress 500 cubic feet of gas into the space of one cubic 
Soot, the resulting pressure will be 500 times the original pressure of the 
gas, or 75001b. on the square inch. To attain such a result you would 
require a very costly set of ** stage” pumps, and hand. would certainly 
not suffice. Fifty cubic feet of gas may be forced by a good hand pump into 
a space of one cubic foot, but beyond this we would not advise you to 
attempt to go. The pump piston should be solid, and packed with a 
greased cup leather. The valves may be of the ordinary brass puppet type, 
or hinged leather valves of small size and well made with brass backs. 





SILVER STEEL MILL BILLS. 
(To the Editor of The Engineer.) 

Srr,—Perhaps some of your numerous readers would oblige me with 
the address of a firm in London who export a first-class quality of mill 
bills. They are marked, silver steel, only, no maker's name. W. V. 

Constantinople, Oct. 10th. 





KEROSINE ENGINES. 
(To the Editor of The Engineer.) 

S1r,—Our friends abroad advise us that a kerosine engine is now being 
exhibited by a Glasgow firm at the Paris Exhibition. We shall be 
obliged to any of your readers who will give us the address of the 
manufacturers of the same. . AND 8. H. 

Liverpool, Oct. 15th. 


AUSTRALIA. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers give me any information as to the state 
of the enginecring trade in Australia at present? I would cularly 
like to know whether steady young men with little capital, but ser 
knowledge of their business as fitters and draughtsmen, would be likely 
to find a good opening there. Also, in what part of Australia there is 


least competition. AUSTRALIAN, 
Sunderland, Oct, 15th. 





STREET TRAMWAYS. 
(To the Bditor of The Engineer.) 

bag ye ont “— to be some doubt as to when ae Sat sot tramway 
was own . Your correspondent, in repudia‘ 
1869 as the date, subetitutes that of 1866. Perhaps some "of your mare om | 
have not forgotten the tramway laid down under the direction of 
Mr. Train in 1860, over which the public were conveyed from the Marble 
Arch to the first milestone in the Bayswater-road for the sum of 2d. 
The cars, which were drawn very fine horses, ran for about three 
months, but in consequence of the accidents which resulted from the 
rails raised above the level of the road, the line was taken up and 
the s) tion abandoned, 0. C. 
No -hill, Oct. 16th. 





SUBSCRIPTIONS. 

Tue Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it "y grfvet, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly entapoe far pen od oo oe £0 14s, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, mg wet omg od two shillings and sixpence 
be made. THE ENGINEER B Bowing oe shewesbar a -” 

Cloth Cases for binding Tux Enctneer Volume, price 2s. 6d. each, 


The following Volumes of Tuk ENGINEER can be 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, ry , and 44, 


— es Thin Paper Copies will, wntil further notice, 
received at fe ering Sesien letoetnoe qusteg te i 
following rates will receive Tue ENGINEER weekly and post-free, 
pap tye tre by Post-office order must be accompanied 

rates. 


Publisher. Thick Paper Copies may be had, readin be pe Mrecor| 
Remittance by Post-office Order. — Australia, Belgium, Brasil, British 
Colum! Brith Gian Canada, Ca 2 of Good Hope, Denmark, Reve, 
Natal, sthorlande. NewBrunswick, Newfoundlan dt Now Soe th Wales, 
ow 


United States, West eB West ‘Intles China vid ae a 
t by Bill in London.—A\ 
reece, 


am, 
— onian Islands, Norway, Panama, 
pry harry hat ea Chili, Borneo, and Java, £2 58. India, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shilling. 
“for every two lines one shilling and , odd Vinee ore 
charged one shilling. The line seven . When an adver- 
tisement an inch or more the is ten shillings per inch. All 
ggg en coh amr Fog od stamps in 
payment. pepe Ai inserted with practical 


regularity, cannot be guaranteed in 
cm clydimiamlvestininninadiin 7 
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THE THAMES AND THE AUTHORITIES. 

Captain CatvEr’s “ Rejoinder” to the reports of Sir 
Joseph tte, Mr. Keates, and others, on the vexed 
question of drainage outfalls at Bar and Cross- 
ness, is now under consideration by the Metropolitan 
Board of Works iz camera. A copy of the report has 
reached us, and without pretending to go at once into 
the whole of its contents, we may at least indicate 
its leading features. A year has elapsed since Captain 
Calver presented his former report to the Thames 
Conservators, alleging that e outfall sewers 
were the cause of foul and offensive accretions 
recently formed within the channel of the Thames. In 
addition it was stated that the outfalls produced a very 
serious pollution of the stream, the sew oscillat- 








ing to and fro with the action of the tide, instead 
of ne steadily seaward. The allegations of 
Captain ve 


r were challenged iy tise Metropolitan 
Board, reports in disproof thereof 

Sir J. ee and Mr. Keates, the former being 
assisted by Messrs. Law and Chatterton, and the latter 
by Dr. ere The Conservators of the Thames now 
return to the charge, and communicate to the Metro- 
politan Board the further report we have just mentioned, 
im which Captain Calver defends his report of last year 
against the criticism of Sir J. tte and his 
colleagues. In the case of the Metropolitan Board it 
will be remembered that a very extensive series of 
analyses was carried out by the chemists, and the reply 
given tothe Conservators was evidently prepared with con- 
siderable care. The conclusions arrived at bythe Conser- 
vators on the one hand and the Metropolitan on the 
other, were in direct opposition, and such is apparently the 
case at the present time. Certain it is that Captain 
Calver reiterates his former statements, and adduces fresh 
arguments to sustain them. Captain Burstal, R.N., the 
secretary, and Mr. Leach, the engineer to the Thames 
Conservators, have also reported on the subject, and the 
Conservators now state that a careful consideration of all 
the documents has only confirmed them in the opinion 
which they expressed when vag nangencee with the 
Metropolitan Board in December last, namely, that the 
Board should forthwith proceed to remove “such banks 
and obstructions as have arisen from the flow of sewage 
at the outfalls.” The Conservators venture to hope that 
the Board will not only undo the existing mischief, but 
will “also adopt such measures as will prevent the for- 
mation of any such deposits for the future.” 

Captain Calver distinctly maintains his statement 
as to the “superior carrying power of the flood stream.” 
This he supports by a reference to Mr. Robert Steven- 
son, of Edin urgh, the engineer who designed and built 
the Bell Rock Lighthouse. Mr. Stevenson invented an 
instrument by which he was enabled, in the river Dee, 
“to lift salt water from the bottom while it was quite 
fresh at the surfacé,” thus proving that “the tidal, or salt 
waters, keep in a distinct stratum or layer, under the 
fresh water ; that, in short, the salt water insinuates itsel 
under the fresh water, lifting the river bodily upward, 
while the currentis flowing downward.” Capt.Calver quotes 
this statement from the edings of the Royal Societ; 
of Edinburgh for 1817, as recorded in “Thomson’s Ann: 
of Philosophy.” He then goes on to state :—“ This is so 
with the Thames, and I found also, by observations to be 
detailed presently, that the flood stream runs quickest at 
the bottom throughout the ter portion of the flow.” 
This arly seo Bg. yr alver observes, is essentially 
different from that of the ebb, which, being subordinated 
to the law of friction, is, consequently, quickest at the 
surface and slowest at the bottom. e radical differ- 
ence in the bottom action of the two s added to 
the character of the accreting material from the sewage, 
is offered as supplying Sir Joseph Bazalgette “with a 
reason for that which he says he cannot at pes com- 
prehend,” namely, “why ‘ stickability ’ should only come 
into play while the tide runs in one direction, and 
become inert when it runs in the opposite.” 

By the use of bottom and surface indicators, Captain 
Calver states that he has been able to obtain, in mid- 
stream, certain approximations as to the actual bottom 
movement. He gives the results obtained at Northfleet 
Hope, Purfleet, Rainham Creek, Crossness, and Gallions 
Reach, at periods varying from one hour after low water 
at Gravesend to five hours, the excess of the bottom rate 
over the surface-rate in miles per hour being 0°147, 0°200, 
0°150, 0°415, and 0°114, It was difficult to repeat the 
observations at spring tides, owing to the prevalence of 
deflected streams and eddies ; but the indications obtained 
“were sufficient to show, that whatever the tide, the 


ing drawn up by 


8ubd- | bottom rate of the flood stream is aver the gore 
singular should have 


It is that a law of this kin 

to undergo a species of resuscitation. The fact is very 
clearly stated in Krepp’s treatise on “'The Sewage Ques- 
tion,” published in 1867. Krepp says: “It appears that, at 
whatever point of a tidal river sewage may be discharged, 
the solid matters will again work their way up the strea 
and deposit on the banks for s ecomposition. 
This, he says, “is simply due to the greater power of the 
rising. tide water over the ebb in conveying deposits of 
but little specific gravity.” The lightness of the 
suspended sewage matter is distinctly set forth in 
Mr. Keates’s report to the Metropolitan Board 
on the subject. Krepp, writing eleven years ago, 
observes that the specific gravity of human excreta is 
but little more than that of sweet or river water, and 
therefore a ve: Posie current he capable x hokiing it in 
suspension. He then goes on to say: en such water 
meets the ific heavier salt or brackish water of a 


rising tide, 
in the e of the stream, whilst the salt water creeps 
up along the bottom and the banks,” In further con- 


sweet water slides or runs over the latter | all 


f | Sir 





firmation of Captain Calver’s view, Krepp states : “'The 
matters held in suspension by the sweet water will, when 
coming into contact with salt ot once mingle 
with it or float on the surface, and thus be carried along 
upwards, hut only to be deposited on the shore when the 
ebb sets in.” ree 
While so far successful in defending his position with 
requre to the upward movement of the se Captain 
ver is less happy when he comes to deal with another 
part of the question. His anes ab to. the aunt of 
solid matter going into the river from the outfalls, 
been in excess of that which is shown by the 
analyses and calculations of Mr. Keates. Captain Calver 
now defends himself by referring to the report on 
“ Modes of Treating Town Sewage,” made to the pre- 
sident of the Government by Mr. Robert 
Rawlinson and Mr. C. 8. Read. Captain Calver 
quotes this report as showing that the faces of 
100,000 persons wei 15,620 pounds daily, which 
for 3,500,000 of a tion would be 546,700 lb., or 244 
tons, corresponding to very nearly thirty-two grains 
per gallon of the sewage discharge. Captain Calver 
takes this as the weight of so much “solid matter,” and 
contrasts the result with the statement of the Metro- 
politan Board, that the sewage at the outfalls contains 
only twenty- grains of solid matter per gallon. 
Captain Calver contends that the faeces alone give thirty- 
two grains, “ without taking any account of the enormous 
delivery of detritus during floods.” But if Captain 
Calver will look more carefully at the report from which 
he quotes, he will find that the feces are spoken of as 
“the so-called solid portion,” and are only termed “solid” 
in a 2, ary sense. Thus, the excreta of each person 
per day been found by experiment to weigh 24 1b., 
the weight r 100,000 persons being, therefore, 
250,000 1b. The urine from this matter is said to weigh 
234,380 lb., and 15,6201b. is given as the weight of the 
“ solids—feces.” It is obvious that a considerable reduc- 
tion must be made before we get the weight of the really 
solid matter, a large proportion of the quasi solids being 
water. However, this may not settle the question as to 
the actual amount, and Captain Calver gives results 
obtained by Dr. Williamson to show that the outfall sewage 
contains much more solid matter per gallon than is 
allowed by the chemists who reported on the subject to 
the Metropolitan Board. Sir Joseph Bazalgette, it is to 
be observed, rather trips up the chemists by saying that 
“the real source of the mud deposit on the banks of the 
river” is to be found in the washing away of the “ salt- 
ings,” owing to the neglect of the Conservators, who 
ought to take measures to protect the banks. The wasted 
shores thus referred to by Sir Joseph are below the out- 
falls, and in the appendix to his report, he quotes from 
Lyell’s “ Principles of Geology” to show that some of the 
mud may have come from the crumbling cliffs of the Isle 
of Sheppey. . Captain Calver makes the most of this by 
saying, “It will not be forgotten that Sir Joseph has 
repeatedly denied that the flood stream bears upward 
and deposits sewage mud of the specific gravity of 
1°550, but in the face of this denial he credits the 
same stream with bringing up the Thames material 
of the specific gravity of 2°371 from a Kentish island some 
forty miles away.” Captain Calver observes : “ Of course 
oseph Bazalgette cannot be allowed to ‘run with the 
hare and hunt with the hounds’ in this way.” As to the 
other points in this “ Rejoinder,” we must defer their 
consideration until a future occasion. We may observe 
that the Thames Conservators are evidently resolved not 
to let the matter rest. In the meantime the Metropolitan 
Board ask the Conservators to oblige them “ with a plan 
and section on a sufficient scale, showing the position 
configuration, and extent of the banks and obstructions’ 
which are said to have been formed by the action of the 
outfalls, and which are referred to as requiring removal. 
The Board -being formally requested to remove these 
deposits, respond by asking, “ Where are they ?” 


TRADE PROSPECTS. 

Tuat trade is exceedingly bad is admitted on all 
hands. The failure of the Glasgow Bank, followed by 
that of a great Northern firm, has added to the depres- 
sion, and complaints are heard on every side. Why trade 


should be bad is a question very naturally asked; when 
men suffer they like to know the cause of their suffering. 


Nor are replies wanting. The truth is that there are but 
too many of them. Bad trade is accounted for by the 
a Nhite by ap of pap oe i by want of — ence; 

y the loc up of capital; by the stoppage of foreign 
loans—thanks to which our ‘neighbours have no money 
wherewith to buy our wares; by trade unions; by national 
drunkenness; and by a dozen other things which it would 
be useless to name. It is indisputable that there is a 
groundwork of truth, a basis of fact for all this super- 
structure of explanation. But it appears to us that some- 
thing has been overlooked by those wh» have dealt with 
the } goemen up to the nt time, and it is perhaps 
worth while to explain what this something is. 

When people speak of the badness of trade they really 
mean that their profits are very small, or non-existent; and 
it is usually that if more goods could be sold 

rofits would be increased and trade would be better. 

ow, fi exist which go to show that last year at all 
events there was little or no falling off in the production 
of the country as com: with previous years. In one 
item alone—pig iron—we actually made and sold as much 
as in ¢ year the iron pom f of England ever saw. 
The fact is not that we do not make and sell goods 
enough, but that we sell them too cheaply, and that we 
do not employ men enough in their production. But the 
cause of this, we submit, is not to be sought in Eastern 
political complications, or in_ national enness, or 
in the seeing, Du of capital. It is just the result which 
might have been anticipated to follow from the exer- 
tions which have been made for years by manufacturers 
over the world. have every nerve to 
cheapen production ; they have succeeded, and now they 
complain that trade is They have done all they 
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could to substitute machinery for hand labour, and now 
thousands of men are seeking for ag my Segaing Cause 
and effect have followed each other. To cite an instance 
we may take steel rails. Not long ago these rails could 
not be made for a smaller price than £10 a ton; thanks 
to successive improvements in the mode of manufacture, 
they can now be made for little more half the money. 
But it will be admitted that all these improvements have 
had the one object, namely, to reduce the cost of produc- 
tion. Inthe iron manufacture, again, sew ort has 
been made for years to reduce the sum which has to be 
omg for converting ore into metal. If a ton of iron can 

uddled with 12 ewt. of coal instead of 24 cwt. of 
coal, an important saving has been effected, and the ton 
of iron must cost less money. In the same way cotton 
goods, and in fact everything that is manufactured, not 
only in England, but in the whole world, have been re- 
duced in value as compared with gold, and we have 
earnestly striven as a nation to effect this reduction in 
value. The reduction is now fully recognised by the 
consumer and we have bad trade. 

The theory was of course that the reduction in value 
would be followed by an enormous increase in consump- 
tion, and an augmentation in profits. But the theory has 
not been borne out by practice. Like many other 
notions of the political economist, it failed to take notice 
of all the circumstances of the case. The rate at which 
products are consumed does not depend solely on the 
power of the purchaser to buy. It is sigma quite as 
much by the power to use. For example, in most middle 
class families a fall of one half in the price of 
would have no appreciable effect on the consumption. 
The family use as much bread now as they require ; the 
sum expended on bread being small in proportion to 
buying power. Again, if rails were of a to 50s. 
a ton, the increase in demand would be _insignifi- 
cant as far as our great companies are concerned ; 
because they now buy all the rails they need. Again, a 

eat reduction inthe cost of cotton goods is not of necessity 
ollowed by a rush for these things. When sensible people 
do not want goods, they will not buy them, no matter 
how cheap they are. It would seem that we some time 
since reached the limit of consumption. In other words, 
the markets are glutted, consumers have more of every- 
thing that we can supply than they want; and what is 
really needed is, not a further reduction in the cost of 
manufacture, but a reduction in the rate of manufacture. 
Unfortu nately, England cannot single handed adopt this 
policy, and it is here that the theories of colliers and 
others who hold that output should be checked break 
down. If it could_be arranged that the coal-pits 
of Great Britain, France, Germany, and Belgium 
should all be worked on short time for the future, 
then would the price of coal go up, and the 
coal trade would deemed a in the same 
way, if all the ironmasters in the world would combine 
to reduce their make of iron, then would the iron trade 
becomeexcellent. But this men willnot do,and as a conse- 
quence we are compelled to try to manufacture at lower 
and lower rates to induce the pampered consumer to buy 
from us, and not from France, or Germany, or America. 
Furthermore, the fact that goods can be manufactured 
more cheaply now than ever, has induced men to invest 
capital in manufactures, who would otherwise have 
devoted it to something else, and the consequence is a 
still greater excess of production, and a corresponding 
necessary reduction in price to coax the consumer to 
patronise Great Britain, to the exclusion of other 
countries. 

An old saw runs, “The decay of work is the good of 
trade.” This is immoral asa principle, but for any given 
producer it involves a great truth. The more uickly 
things wear out, the better for the producer of those 
things. Steel rails last much longer than iron rails—the 
demand for them is reduced in precisely the same propor- 
tion. In certain branches of manufacture, improvements 
have been introduced with the sole object of making thin 
not only cheaper but better than they ever were before. if 
a branch of trade is represented by the sale of commodi- 
ties which cost less and last longer, as time progresses a 
time must at last arrive when demand will become 
small, the intrinsic excellence of the goods sold limiting 
the demand. It is trae that as a rule things made in the 
present day by machinery wear out much faster than 
things of the same description made years ago by hand. 
If this were not the case the market alt have been 
glutted long since. Leaving morality on one side, it is 
questionable if it is not good policy for cotton spinners 
and silk weavers to load their goods with lime and dye 
stuffs; vg | wear out in about half the time that 
a really honest article would last, but then very 
much more of the bad article is sold than would 
probably be got rid of were it good, and so trade 
is helped on. The bow is stretvhed too far, how- 
ever, when the consumer finds that English 
are much worse than American Honesty is some- 
times the best policy after all. The something wanted 
to make trade good is not only assured peace, or plent 
of capital, but the rapid decay and wearing-out of a 
that the world has made during the last five or ten years. 
Then would the heart of the manufacturer rejoice. It is 
open to er perhaps, whether the consumer would 
be equally jubilant; and it may also be asked whether a 
state of bad trade is such an unmixed evil as producers 
would have us believe. Consumers, we know, hold a 
different opinion. They are not quite justified in this, 
but the temptation to do it is very strong, and the man 
who buys cheap cotton ‘goods is not necessarily more 
moral than he who sells them. 


STEAM TRAM-CARS, 
We have frequently pointed out that the great obstacle 
to the introduction of steam tram-cars lies in the imper- 


fections of the roads — nid shat . ree 
upon. Sanguine inven’ owever, ve alwa 10 

that they could dispose of this obstacle by artful axrange- 
of their machinery. They urge that traction 





engines get on very well on common roads, the surface 
of which they assume to be much worse running ground 
than any street tramway ; and they say that, if this is the 
case, tramway engines ought to succeed. We fear that 
this argument is much better in theory than in practice. 
Traction engines are heavier, and run at slower speeds 


than can be adopted on tramways. They are s 
many shocks and strains, because of the cate po d 


the comparative city of a macadamised 
Builders of tramway engines have tried to make their 
ert ie ae gee coh cal ight 
carried by roads; but the plan 

ked — and the hea = such as 
those built by Mr. Hughes, + a ugh, have 
proved on the whole more su than their toy 
rivals. It is — however, that such engines cannot 
be long worked on lines which do pretty well for horse 
traffic; and wherever they are adopted, sooner or later the 
lines must be put into comparatively good order, and 
kept in proper condition. As for the rest, it is certain 
that steam can be used to haul tram-cars without pay of 
the dangers about which so much has been said. Whether 
steam can be made to take the place of horses with pecu- 
niary advantage is the real question to be solved, and the 
solution still seems a a way off. 

In Paris very considerable experience has been acquired 
concerning the use of steam on tramwa: But the 
operations of those who have worked with steam have 
been kept very quiet for sufficiently obvious reasons. Mr. 
Harding — a great deal of money on the attempt to 
work a line from the Place de tille by steam. 
He found the track so bad that nothing could be 
done with engine power until considerable repairs 
had been effected. The engines were constructed by 
Messrs. ag bogey of Long-acre, and appear to have 
been too ligt t for the work ; while the machinery was 
so close to the ground that it could not be kept clean, 
and rapidly wore out in consequence. After a long 
struggle to get on in Paris, Mr. Harding gave up the 
attempt, and has removed his engines to Rouen, where 
the conditions are, it seems, much more favourable. A 
species of interregnum then ensued, during which no 
tram-cars were worked by steamin Paris. Mr. Brown, of 
Winterthur, howe7er, made an arrangement with a Paris 
company last summer, and engines which he has con- 
structed are working daily from the Arc de Triomphe to 
Courbevoie, a distance of 3} kilos. or 2} miles. We 
have illustrated the engines used in our impression 
for May 24th, 1878. Seventeen are employed, eleven 
being in use at one time. They begin to work at 4 p.m. 
and run till late at night. They usually haul two large 
tram-cars, very much of the type illustrated im 
our last impression, except that they have only 
four wheels each; but on occasion they easily take 
three cars. We have recently investigated the work- 
ing of these engines, and we can say that they are 
completely successful in a mechanical sense. How far 
they will be successful in a commercial sense is quite 
another matter, concerning which sufficient data do not 
at present exist to enable any decisive opinion to be 
expressed. The line falls for a distance of something 
over a mile from the Arc de Triomphe ; a portion of 
the gradient is, possibly, as steep as1 in 50; the remainder 
of the road is nearly level. The tram-cars on this route 
are horsed by a distinct company, and it is this company, 
and note the owners of the road, who are trying Mr. 
Brown’s engines. The steam cars take their places and 
work precisely as the horse cars do, and their speed is 
consequently in some respects restricted. We find, how- 
ever, that the run to and from Courbevoie is made in 
fifteen minutes, including all ‘stops to take up and 
‘en down passengers, or at the rate of 8? miles an 

our. A speed of about sixteen miles an hour canbe readily 
maintained with two fully-loaded cars. The average 
speed of the horse car, including stops, is not more than 
five miles per hour. As regards trouble from horses, 
our experience corroborates that of the engine-drivers, 
who are all picked men, and very intelligent. It is that 
the horses take no more notice of the steam tram-cars 
than they do of the horse tram-cars; that is to say, no 
notice at all. The engines are perfectly under control. On 
one occasion, when riding on one of the engines on the 
run to Courbevoie, the road being clear and a speed of 
nearly twenty miles having been obtained, a man coolly 
drove a horse and cart across the track within a few 
yards of the engine. The tram pulled up, however, 
within two lengths of the engine. After such an 
experience we have no hesitation in saying that the 
traffic can be worked as safely with engines as with 
horses, even at a much higher speed. 
here are elements of success about the Brown tram- 
way engine which deserve icular attention. Itis very 
similar in construction to the locomotive illustrated fully 
in our impression for May 31st. To keep the mechanism 
out of the dirt, the cylinders and valve gear are placed 
above the level of the foot-plate, and motion is com- 
municated to the wheels by vertical rocking beams, one 
on each side. In this way the piston rods and slide bars 
can be kept free of mud and road grit. Various attempts 
to attain the same end have been made by other persons, 
but little or nothing was gained by the elevation of the 
linders while the excentrics were close tu the road. Mr. 
rown has succeeded ix dispensing with the use of excen- 
trics altogether, and the very peculiar and simple valve gear 
he employs instead works like a charm, and is exactly 
the thing for the required purpose. There is little or 
nothing about it to wear out, or to keep in order, as 
be seen by any one who will turn to the illustrations we 
have named. Another excellent feature is the boiler, 
which, considering its size, contains a very large 
quantity of water. The pressure carried is very 
great, 180 Ib. to 195 lb. on the square inch, and 
the consequence is, that in obedience to a well- 
known law, much power is stored up in the water. 
In fact, Mr. Brown's locomotive a imates in this 
respect to Lamm’s fireless engine, and we have no doubt 
that he could make a run from Courbevoie to Paris with- 





out any fire whatever if steam were once up. The 


large quantity of water and the high pressure combine 
to equalise the demands made ‘on the furnace, which 
requires no forcing. The fuel used is coke, which is 
carried in small on the engi When the furnace 

uires to be f Aleem fixed in the fire door, 

one of the bags em into it; the scoop is with- 
rawn, and the fire door closed. On the run to 
Courbevoie the steam pressure does not fall at all; on 
the return trip, which is up hill for half the way, the 
pressure falls from 180 1b. to about 1651b. The safety 
valves never blow-off, being, we believe, loaded to about 
200 Ib. on the square inch. 

As to the cost of repai a marae 08 see ae 
explained, to s tively. We understand that they 
are much py than with any other of engine 
used on the Continent. One engine at all events has 
worked for about eight hours every day for six weeks 
without any repairs whatever, a wonderful performance 
for a tram-car engine; and save that a few nuts wanted 
screwing up and locking in their places, it was in excellent 
working order when we saw it. The road traversed is in 
places vey bad indeed, and the engines jump in a way 
to seriously try their s The consumption of fuel 
and of oil is very ag and all things considered, we are 
disposed to think that Mr. Brown has gone at least as 
near as any other man to solving a bee” interesting pro- 
blem. Thatthe public ee his efforts is mcs! by 
the numbers who travel by the steam-worked cars. 


HOIST WITH THEIR OWN PETARD. 


A SINGULAR instance of a Roland for an Oliver in the 
colliery world is reported from the Barnsley district. The 
Denaby main pit is the deepest colli working to the 
Barnsley seam. Some time ago the employer ‘‘stacked” a 
quantity of coal in order to keep the pit going, and an extra 
push was required to reg ay an order. The men were asked 
to do some extra work; but they fancied that their masters 
wished to take some advantage of them by stacking 
more coal. Instead of doing as they were required, they 
adopted Mr. Macdonald’s advice, and agreed to restrict the 
output. The pa were naturally amazed at the conduct 
of their men, and gave orders that the pit should be laid idle. 
The men will thus find their own folly returning to punish 
them, while the employers, who have ies keeping the pit 
going at very unremunerative prices, will be able to show that 
restricting the output is a game two can play at, and of the 
two the employer is the best able to play it. 





CIVIL ENGINEERS AND DOUBLE COMMISSIONS. 

Tue Institution of Civil Engineers has given formal 
expression to the feeling which actuates the whole body 
of the profession. A letter has been addressed by Mr. James 
Forrest, secretary of the Institution of Civil Engineers, to 
the secretary to the Clyde Navigation Trustees, which 
speaks for itself. It runs as follows :—‘‘The Council of the 
Institution of Civil Engineers have been informed that a state- 
ment has been made to the Clyde Trustees that civil engineers 
are in the habit of receiving double commissions—that is to 
say, from their eH and from the contractors engaged 
to do the work. Iam requested by the council to give the 
most unqualified contradiction to this statement, and to 
add that, in the opinion of the Council, such a practice 
would be distinctly dishonest, and would constitute a dis- 
qualification for membership of this Institution.” Such an 
expression of opinion was wanted, and we venture to hope 
that it will settle for ever a question which has been dis- 
cussed by the very few and dismissed without hesitation 
by the very many members of a profession which has 
hitherto maintained the highest possible reputation for honesty, 


MACADAMISED ROADS. 

ATTENTION is being directed to the condition and mode of 
construction of macadamised roads in London. It is stated, 
and there seems reason for the statement, that the street 

ved in this way deteriorate much more rapidly since the 

ate of the adoption of the steam road roller than they did 
formerly. The reason for this is sought in the difference in 
the size of the pieces of stone now used and those used by 
M‘Adam. M‘Adam employed road material consisting of 
pieces not larger than would pass through a ring under 2in. 
in diameter, but a large proportion of those now used are not 
less than double the weight of the pieces so measured. The 
stone was formerly broken by hand, but machinery doesthe work, 
so that the cost of breaking should not be the explanation of 
the increase in size, more especially as sand and gravel is now 
employed during the rolling of the newly laid metal for bind- 
ing it together. This binding, it is argued, is only required 
in consequence of the increased size of metalling, and that 
is soon washed away, leaving the large stones loosened and 
easily removahle. Hence it is said that the roads are soon 
now in holes because the metalling is toolarge. On the other 
hand it is argued that, as the roads are now pressed by the 
heavy steam roller in place of the wheels of ordinary vehi- 
cles and comparatively light rollers, larger stones are 
admissible. It, however, remains to be learned by road- 
making engineers who have the opportunity of observation, 
whether the roadway is really as solid after the steam roller, 
as is usually imagined, or whether the circular rollers do not 
leave it in a condition somewhat loose at least near the 
surface. It has also to be learned whether the alteration in 
the size of the metalling is attended with inferior results and 
whether breaking the stone so small originally is not simply 
helping the ultimate as. It has also to be proved 
that the increase in the cis not the main cause of the 
increased wear of the roads. That the more rapid wear has 
noticeably taken place since the adoption of the steam rollers 
does not offer any argument against the use of the latter, 
inasmuch as the increase of traffic in the same time has in 
most districts been remarkable. There is reason, however, 


will | for believing that the use of more finely broken road metalling 


would, especially if mixed with a small quantity of, say, 
pat ingers oor = gi blast furnace — toas size, 
when well rolled and pre pty under the steam road roller, 
make a more durable than is now made with large metal- 
ling and gravelly sand. 








A Rattwary ms Cumva.—The report that the Chinese officials 
are promoting a for the construction of a railway from 
Cuieukin to ‘aku is contradicted, It is stated, however, that » 

of telegraph is to be established between these places, 
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LITERATURE. 

Proceedings of Inst. O.E. Vols. LIT. and LIII. Session 
1877-8. Edited by James Forrest, Secretary. 
[SECOND NOTICE. ] 

In continuation of our remarksonthe contents of vol. lii., 
we now p! the papers from foreign journals. Here 
we have a collection of seventy-one, on the whole, well 
chosen papers. These are ou subjects so diverse that the 
reflection is forced upon the reader that classification 
under distinctive h would be a decisive improvement, 
and would greatly facilitate the direction of the reader 

to that class of paper in which he is most in 
From one abstract we learn that the a ore of toothed 
oa railways, or that of Riggenbach, first employed for 
the ascent of the Righi, has been now extended to seven 
or eight other lines of rapid gradient, for the convenience 
of Swiss tourists, There can be little doubt that this 
method of ascending inclines too steep for the bite of the 
smooth-tired driving wheel, is capable of many exten- 
sions to far more useful purposes than merely ae to the 
top of a hill to look down. In all great valley for 
example, the most economic line of railway that can be laid 
out is very generally along or hae near to the bottom of 
the valley, but the town and villages from which local 
traffic is to be drawn, and the inhabitants of which are 
to be accommodated by the railway, lie at various eleva- 
tions upon the flanks of the valley, or its branches lie at 
elevations, more or less considerable, above that of the 
main trunk line. Examples of this may be found in the 
extensions of the Eastern Bengal Railway, in that of 
the Valley of the Inn, and several other mountain lines 
of Europe and elsewhere. In such cases, by applications 
of this system, the main line might be carried along on 
the best possible ient near the bottom of the valle 
with steeply-inclined short branches upon the toothe 
system, where necessary, ra og Hho to the feeding 
villages situated at high levels above it. We have a 
thoughtful and useful paper by Dr. Scheffler, of the 
Brunswick Railway, “On the Relations presented by 
Railway Statistics between the Speed of Trains. and the 
Number and Gravity of the Accidents which occur to 
them.” These the author considers to about as the 
cube of the speed, but the methods of statistic deduction 
seem to us scarcely to warrant any such generalised con- 
clusion. A paper “On Wire Rope Aérial Conveyance 
which Supplies Coal to the Hanover Gasworks,” 

ives very distinct information as to the extremely 

imited traffic powers of this suspended railway in 
Froportion to its cost and working expenses. This 
is followed by what is unquestionably the most 
important translated paper in this volume, that of 
Herr Bréuning, under the rather inadequate title of 
“The Lower Harz Smelting Processes.” These deal with 
ores containing seven or eight different metals in the 
most various combinations and proportions, amongst 
these being pene ian valuable proportions of silver and 
gold. The metallurgy of this paper is but of limited 
importance in Great Britain, where the’ores presented to 
us rarely if ever contain those strange medleys of metals 
and metalloids which tax the metallurgical skill of the 
German metallurgist often to the utmost. Still, our own 
lead and copper smelters, especially those of South 
Wales, may draw useful lessons from this able and 
exhaustive paper, if only by seeing from what un- 
promising materials profit may be derived by the 
scientific and careful smelter. e have also a useful 
paper by J. Mayer on coal-cutting machinery of various 
sorts, and more particularly on a rotary cutting machine 
by Messrs. Slanek and Reska, which shows clearly to the 
mechanical engineer familiar with this class of machine. 
that cutting, or rather scraping, machines for coal devoi 

of percussive action, set out upon an entirely wron 

road. The machine here referred to brings out the coa 

from a seam of about 25 t. in thickness, at a cost almost 
the same as that of hand-working, and the profitableness 
of its use, as compared with hand labour, admittedly 
consists only in its bringing out more large coal in 
proportion to that reduced to dust and destroyed in the 
process. The last paper which we would notice in the 
collection is a thoughtful and valuable one by Signor A. 
Cantalupi, who shows clearly that the estimation of the 
water horse-power, by the cost of its equivalent on the 
spot of equal steam power, is a fallacy, though one not 
commonly recognised even yet by British valuators and 


engineers, 

4 vol. liii. of the “Proceedings” we find four papers read 
and discussed at meetings of the Institution, and seven 
other selected oa" read but here published. Mr. 
William Pole, M.I.C.E., is the author of the first of these 
selected papers, viz., a “Note on the Ventilation of 
the Mont Cenis Tunnel,” in which it is pointed out that 
the methods of artificial ventilation — namely, by a 
supply of air compressed to six atmospheres, driven 
through an 8in. pipe for the entire length of the tunnel, 
with cocks capable of being opened and closed at dis- 
tances of 125 metres apart from each other, and ex- 
haustion through a tunnel of one metre square in cross 
section, running under the formation level, produced by 
the Be ar wns which was used during the construc- 
tion of the tunnel—are together quite insufficient to 
maintain the air in the tunnel in as good an ave 
state as experience finds it. The author then p 
to examine with much clearness the conditions which 
really do maintain the ventilation such as it is found to 
be. His discussion commences, however, by creating a 
giant for the purpose of knocking him down. He points 
out that the fact that one end of the tunnel is between 
400ft. and 500ft. above the level of the other end, cannot, 
per se, have any effect in ee Se a that 
no such current could be produced even in a vertical tube 
equal in height to the difference of level between the two 
ends of the tunnel, or only about 435ft. in height. But 
surely this was never what was meant by the many 
engineers who, in discussing the future conditions of the 
tunnel before the perforation was complete, 


this difference in level must, under actual circum- 
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stances, generate a current through the tunnel. They 
took into consideration the, on the average, higher 
am santa at the southern as com with the 
northern extremity; the existence of wind currents 
ra the tunnel at one or the other end; 
but above all the heating which takes place of the 
air which has entered the tunnel, and received an 
accession of tem: ure from the interior surfaces of the 
tunnel itself, to a far greater extent, from the steam 
blown off from locomotives passin ugh, and which 
delivers up almost all its heat to the enclosed column of 
air through which the engine has passed. In these 
views the author coincides, adding some evidence in 
eS the fact that it is to the steady, but yet almost 
ible though variable current of air always passi 
through the tunnel, that the actual state of the ventilation 
is to be ascribed, He asks how the ventilation of the St. 
Gothard tunnel is likely to be found, both ends of which 
are nearly on the same level, and its total length some- 
what greater than that of Mont Cenis. Were any special 
means vf ventilation to be proved necessary, we believe 
it would be found in driving a train through, provided 
with one or more screens approximately equal in area to 
the cross section of the tunnel, so as to drive out the 
contained atmosphere at one a3 and supply its place 
by an equal volume of fresh air drawn in at the other; 
but, although at some risk of being accused of rashness, 
we are disposed to predict that the same natural condi- 
tions which preserve the ventilation of Mont Cenis will 
be found perfectly effective at St. Gothard, irrespective 
of any difference in level between one end of the tunnel 
and the other. i 

Following the foregoing articles we have named 
is a —_ ‘by Mr. D. Kinnear Clark, M. Inst. OE. 
“On the Strength of Flat Plates, and 
Ends of Boilers, and other Cylinders.” This paper 
is partly mathematical and partly a discussion of 
the experiments upon flat plates as forming the sides 
of water spaces, studded by stays at intervals, as in the 
case of the fire-boxes of locomotives, and in certain 
classes of marine boilers, conducted by Fairbairn, Brunel, 
and Fletcher. But little worthy of the name of certain 
and definite deduction can be extracted from these 
experiments, which still leave a wide field open for the 
future experimenter upon a —— of i 3 extended im- 
portance to the mechanician; but Mr. Clark deserves 
credit for his examination and discussion of these 
experiments, incomplete though they be. As regards the 
mathematical part with which his paper commences, the 
physical difficulties, inseparable from the subject, proved 
insurmountable to that accomplished: mathematician 
and engineer, M. Navier, and are not likely to be 
gpg 9 by M. Felix T; As. I 

e next paper is by M. Fe a nst. 
“On the Main Drainage of Paris, ae the Utilisation o: 
its Sewage,” and is of great value. The copiousness of 
its matter, as well as the importance and precision of the 
statements to be found on every render it difficult 
to select extracts. The facts stated as to Parisian market 
gardening on the plainof Gennevilliers by the aid of sewage 
irrigation, appear conclusive as to the two main points of 
its application with profit, and freedom from injury to the 
health of the neighbouring inhabitants. Statistics assert 
this, but as M. Target admits, the opinionsof the inhabitants 
concerning salubrity and comfort, are far from unanimously 
favourable to this mode of cultivation. There are three 
other selected papers, the last being a mathematical one 
by Mr. W. C. Unwin, B.Sc. on “The Centrifugal Pump,” 
which well sustains the author’s reputation as a mathe- 
matician and a practical mechanician. Mr. Unwin’s 

per concludes with five ys eg mngenetion?, derived 
Roms the paper itself, and which render M 
results, in so far, available constructively to the non- 
mathematical reader. Ten obituaries of the usual sort 
terminate this volume. Amongst the more noteworthy of 
those whose deaths are thus recorded is that of the late 
Charles Lancaster, the eminent gun-maker and well 
known artillerist of Bond-street, London, the notice of 
whose career, as here given, scarcely reaches the just 
level of the man, There are seventy-nine papers trans- 
lated from foreign sources in this volume, which, owing 
to the variety of subjects, we can but refer to. 

The notice by G. Marjocchi of the brick and stone 
arched bridge of 157ft. span over the torrent of the 
Fegana, in the province of Lucca, is of much interest, as 
a daring work carried out with success and economy. 
The arch sunk at the key stone 10in., on striking the 
centering, of which 7in. only was due to the compression 
of the arch itself. The paper by MM. Stoecklin and 
Vetillart, not very lucidly headed as “ Pile Driving by 
the Injection of Water,” describes facts of great practical 
importance, as pare. to how large an extent the 
driving of piles into sand or sandy silt can be facilitated 
by keeping up a small ooze of water between the sur- 
face of the pile and the material into which it is driven. 

This is followed by M. E. T. Quinette de Rochemont’s 
account, historical and engineering, of the port and har- 
bour of nog Following this we find an instructive 
ge? from the American Society of Civil Engineers, b 

r. E. 8. Philbrick, “On the Improvement of the Sout 
Boston Flats,” which are shoals in that tidal harbour. 
An interesting account is given by Mr. C. Grad, of the 
“ Habra a ay Reservoir Dam in Algeria,” which the 
author justifiably considers as the finest work of the kind 
in Europe or Africa, The dam consists of a huge battered 
wall of rubble masonry laid in hydraulic mortar, with 
three outlet sluices and two others, for irrigation only, 


founded on solid rock, and closing the valley of the river 


CE. 


Sig, where it the wall being 1460ft. in length on 
the top, with a mid-height of 111}ft., and impounds 
water to a depth of 98}ft. The general structure of the 


work and section 3 the dam rae a Pomp of the 
¢ reservoirs in France comple i is centu 
pa 08e. oisin and of Furens, both descri nf 
in the columns of ENGIngER. The river Sig, like 
those in Algeria, is a torrent at one time of the year 
and nearly dry during the rest of it; the annual rainfa)) 


Segmental lated 


greater than Navier shall have appeared. | KE. A. Lee 


r. Unwin’s | Lo 





is only about 15in., and so great is the evaporation in 
that dry climate that the annual discharge of the river 
is only one-thirty-seventh in volume that due to the above 
rainfall and the ca’ ent area, the discharge of rivers 
in France being from one-fourth to one-half that due to 
the rainfall and area. 

The paper following, by M. Durand-Claye, and found 
here rather out of place, may be regarded as an appendix 
to M. F. Target’s paper on the sewage and water supply 
of Paris already noticed amougst the “Other Selected 
Papers.” It contains information highly encouraging to 
the advocates of sewage farming. In a paper by M. A. 
Jacqmin, on the “Dutch Railways,” much minute 
and, valuable information is given as to the com- 


ing | parative charges and the regulations acted upon for 


passengers, and parcels in Holland, France, and 

lgium. The regulations differ widely in many respects 
in these countries, and deserve the attention of our own 
railway managers both in Great Britain and in India. 
The account of the Girard turbines, constructed at 
Varzin on the estate of Prince Bismarck, is of some 
general inte which would be greater were the advan- 
— sites for turbines as frequent in the British 

as they are on the Continent. 

The peme by M. Armengaud, jun., on “Gas Motors,” 
brings the subject well before the er up to the present 
time. We learn from Mr. G. Rolland that chrome steel 
has become a manufacture in the United States, and in 
France, as well as at Sheffield, and thus the early 
researclies of Faraday and Stodhart appear yor to 
bear fruit at last. These notices comprise even titularly 
but a small proportion of the translated papers, but in 
leaving the volume we will sg the suggestion we have 
already urged, that a better classification of these trans- 

papers is needed. Civil creneeting, mechanics, 
metallurgy, manufactures, are all mixed, but might be 
advantageously separated by suitable arrangement. 
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FIRST-CLASS CARRIAGE, EASTERN RAILWAY 
OF FRANCE. 


WE illustrate at 278, a first-class iage for the 
Eastern Railway of France, and exhibited at Paris. The central 
te of this carriage is fitted up as a saloon, which 
can be converted into a sleeping compartment at night, in a 
way that will be readily understood from our illustrations. 
The principal dimensions of the carriage are set forth in the 
following table :— 





Total length over buffers -. 27ft. 10}in. 
Total witth over footboards . .. .. «. 1l0ft. 2in. 
Total ht to centre of roof... .. .. .. ft. 5jin, 
th from centre tocentre of buffers .. ft. Tin. 
Diameter of axlesin the middle .. .. .. Oft. 4}in. 
Diameter of journals .. .. .. «. «. +. Off. Sin. 
Length of journals ° bei Nente oft. Zin, 
Diameter of wheels Perce ee  * 
De apd cig eee Ba tal’ Oft. 5jin. 
whe - 
bh > are: se ee ee ee oe ee Ww. 2 qr. 95 Ib. 
Length of wheel base... . «- léft. opin. 
aptrons wet he 4a, foe — 7 a 
Mean over id sae ba xb a 68 
Loeath of first-class compartment inside .. 7ft. 6}in. 
between front edges of seats... .. ge rs 
Height of compartment .. .. . . le 
Length of sleeping com: t 8ft. sfin. 
Number of mo 2 
Number of fixed seats.. 8 
Number of beds .. .. 8 
of tei ok cen aft 11h 
Ww OE Alto). ne ce ee 
Total weight of carriage .. .. +. -. +» litons l4ewt, 
The carriage is built of iron aeonqnenss the sides being 
double; the thickness of the panel sheets is 0015 metre. 
The roof is covered with No, 14 zine, 
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PORTABLE STEAM PUMPING ENGINE. 


MESSRS. SHAND, MASON, AND CO., BLACKFRIARS, ENGINEERS. 





Tue want of a powerful yet portable pumping engine, one 
that could get up steam quickly upon an emergency and be 
useful for a variety of purposes, has long been felt by water 
companies. Mr. Rumble, engineer to the Southwark and 
Vauxhall Water Company, having found it necessary to make 
use of oneof Shand, Mason, and Co.’s steam fire engines for tem- 
ing d pumping purposes, applied to that firm to carry out 

is ideas for the construction of an engine that would answer 
the desired purpose. The result is shown in the above 
engraving, which shows the general construction of themachine. 
The boiler is on Shand, Mason, and Co.’s patent inclined 
water tube principle, so successfully u by them in 
steam fire engines. It is placed vertically on two cross stays 
rivetted on the boiler, me these are firmly bolted to the main 
frames, which are of rolled channel iron, It is stoked from 
the hind foot plate, on which are fixed the coal bunkers. 
The pumps are on their treble equilibrium principle, laid 
horizontally in the front, and firmly bolted to the framing. 
The suction and delivery passages are so arranged that no 
deposit can remain in these parts. There are two steam cylin- 
ders each 6in. diameter with a stroks of 9Yin., fixed in the fram- 
ing by the side of the boiler. The pistons are connected to the 
outside cranks of a polished Bessemer steel crank shaft. 
The cranks for driving the pumps are in the centre, and 
those to which the pistons are connected are at the 
outer ends. The web of each of these cranks is turned 
to form the excentrics for driving the two feed pumps. The 
two excentrics for distributing the steam with their cranks and 
other excentrics are all one solid forging and turned in the 
lathe to their ctive angles. It revolves in four plummer 
blocks fixed on the framing. The three > 
are made so as to be readily detached ; os this means either 
one or more of the pumps can be worked separately. When 
completely disconnected it becomes a motive power engine, 
and — of driving machinery by a band on the fly-wheel 
or on the rigger provided for the purpose. The whole is sup- 
oer on springs and can be wn on good roads by two 

orses at a rapid rate. Steam can be got up and the engine 
ut to work in the 5 oe of fifteen minutes, and has delivered 

8,000 gallons per hour This engine has been successfully 
used for emptying the reservoirs at Nunhead, for repairs and 
other pu such as emptying a dam in the Thaines at 
Richmond giving access to the water company’s mains laid in 
the bed of the river. 








RaPip progress has lately been made in laying the pipes in the 
streets of Truro 


for the new waterworks, as the streets themselves 
bear ample testimony. The construction of the works is now in 
the hands of Mr. E. Gavey, M.I.C.E., who has had a 
great deal of home and foreign experience, and was at one time 
an assistant of Brunel’s, 








AVELING AND PORTER'S NEW 

ROAD LOCOMOTIVE. 

WE illustrate at page 279 Messrs. Aveling and Porter’s 
newly-arranged road locomotive. This engine was exhibited 
at the recent show at Bristol and at the Paris Exhibition, 
and contains some very valuable improvements. 

One of the chief features of the engine is the arrangement 
by which all the gearing with the exception of the pinion 

earing with the main wheel, is moun on shafts between 
eee anc not on the overhanging ends of shafts outside 
bearings. Everyone acquainted with the working of gearing 
subject to very heavy strains will know how to appreciate 


MESSRS. 


this improvement. The difference between the rigidity thus | 


secured is similar to that between the rigidity or resistance 


end and loaded inthe middle. Thus the bearings are more 
fairly worn, and what is of more importance, the gearing is 
maintained rigidly in truth. Another im 
in the arrangement patented by Mr. Aveling is that 
at the same time small pinions and large spur wheels are alike 
dispensed with, the employment of an intermediate counter- 
shaft, securing the reduction of speed between the crankshaft 
and the driving wheels without resorting to large differences 
between the diameters of the wheels, the ratio between the 
revolutions for the slower travelling speed being as twenty-six to 
one. The arrangement, though very simple, has taken a long 
time to arrive at, and could not even now be advantageously 
employed without the system of forming the brackets for the 
crank and counter-shafts by os up the outside fire-box 
lates. This was also first adopted by Messrs. Aveling and 
Posten, and with the arrangement of gearing employed, permits 
a great reduction in the width of the engine, and both fly- 
wheel and main road wheels are brought very close up to the 
bearings, there being, as Mr. Aveling remarks, no ‘“‘atmo- 
spheric” bearings. Retening to the accompanying plan, it 
will be seen that the two crank shaft pinions, which are 
| fixed, are of the same diameter, and both gear into the same 
wheel fixed on the long sleeve on the lay shaft, upon which 
| are also fixed the two wheels for transmitting motion to the 
| driving shaft. The sleeve slides on the fixed countershaft, 
| which it may be here remarked forms an excellent stay 
| between the bracket plates, themselves further stayed by 
| cross plates. As shown in the plan and transverse section, the 
outer wheel is in gear with that on the driving shaft on the 
left; but by sliding the sleeve over so that the wheel near the 
is put into gear, the engine travels at slow = 
These tions are controlled by the one lever shown, which, 
when fixed in mid-position, holds the whole out of gear. It 
| will be noticed that the wheels and pinions for one speed 





to deflection of two similar beams, the one supported at one | 
end and loaded at the other, and the other supported at one | 


rtant gain | 


cannot be put into gear without first disconnecting the others, 
and that feathers, one of the most fruitful sources of trouble, 
are entirely dispensed with. The gearing is all of crucible 
steel, all the teeth, except on the wheel in the centre of the 
central shaft, are shrouded, and the rings of teeth of the 
wheels are all cast separately and strongly bolted on the 
boss part. The castings carrying the bearings of the 
countershafts and axle are turned on the outside and accu- 
rately fitted into holes bored in the side plates, so 
that it is impossible for them to move, and at the same 
time very little strain is thrown on the bolts, and the main- 
tenance of the gearing in pitch does not depend upon them. 
Messrs. Aveling and Porter’s long experience in the construc- 
tion of engines of this class has enabled them to discover 
the sources of weakness and trouble in their working, and in 
recently passing through their shops we were enabled to see 
their engines in different stages towards completion, and to 
judge of the thoroughness with which the work is done. 
ae experienced difficulty has evidently afforded a lesson 
| not lost sight of, many of which are embodied in details 





| unseen except in the workshop, but the want of which is 
| generally discovered when furthest therefrom. 

To the road locomotive described, the makers are now fitting 
| wrought iron wheels, the rims of which are composed of 
| two tee-irons specially designed and of very strong section, 
the rib being of such a depth that the rivets by which the 
spokes are fastened thereto, can be placed zigzag, and by 
which considerable gain of strength is secured. The tee irons 
are united on their exterior faces by the steel cross bars 
forming the shoes. Altogether the engine we have illustrated 
is well and strongly proportioned, and fitted with large bearing 
surfaces throughout. e driving-wheel, it should be noticed, 
is fitted with a small winding-drum on one side, and is pro- 
vided with about 100 yards of steel rope for hauling loads or 
the engine itself out of holes. 

It may be interesting to mention that Messrs. Aveling 
have not a single horse on their works, nor do they employ 
any, all haulage work being done by one of their engines, 








METROPOLITAN TECHNICAL EDUCATIONAL 
INSTITUTIONS. 

Work having commenced, or being about to commence, at 
all the metropolitan technical educational institutions, it will 
not be out of place to direct attention to those at which 

ial attention is paid to the engineering classes. A Dur 
eal has been done during the few years, not only to 
adapt educational courses to ical requirements, but to 
imitate the continental polytechnic universities by the esta- 





blishment of workshops in which students may infor- 
mation of the nature and use of tools and materials, These 
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per eee Bips, ver and advantageous modifications in the 
systems of education, and should enable engineering students 
to gain a knowledge of their profession in less time, and more 
thoroughly than was ible without these advantages. This 
is none the less true use the ing is very 
much of an amateur kind. Actual experience with tools and 
materials even in this way very materially assists in rendering 
intelligible theoretic teaching and its bearings, and enables a 
student, when placed in the office or works of an engineer, to 
take more interest in the work carried on before his eyes and 
take part in it more intelligently, and, therefore, to greater 
profit. The student, however, who leaves these school or 
college Pronger ns payed ote seh. of practical 
engineering wi e a mistake, but is practice in making 
model structures and machines will materially assist him in 
uiring the necessary practical information by actual work. 
“— King’s College the department of engineering and a a 
sciences occupies a prominent position, and the workshop 
arrangements are extensive and complete. The object in view 
in the engineering department—as set forth in the ‘Coll 
Calendar”—is to provide a system of general and practical 
education for those who are likely to e in com- 
mercial or agricultural pursuits, or in civil engineering, 
surveying, architecture, telegraphy, and the higher branches 
of manufacturing art, or who wish to prepare for the Whit- 
worth scholarship examination. Students who have passed 
the preliminary examination at Cooper’s Hill College may 
repare at King’s College, London, for their final examination 
for civil engineering appointments in India. The. whole 


course occupies three years, and forms an appropriate intro- | 
the higher instruction which can only be obtained 


duction to 
within the walls of the manufactory, or by actually taking 
= in the iabours of a surveyor, an engineer, or an architect. 

e ps include pure ag ea 2g pvemeonsogg physics, 
arts of construction, surveyi evelling, i emistry, 

logy, mineralogy, and SES areca Besile mil 
pa c of the college, almost all the ‘above subjects are 
taught in a series of evening classes. For. these the steam 

wer ,and other appliances of the workshops, including a 
ae number of lathes, shaping and drilling machines, car- 
penters’ benches, forge and foundry tools, and various 
explanatory models, are available on Tuesday and Friday 
evenin from 6.30 to 9 p.m., under the direction of 
Mr. D. Walker. Occasional students may enter any 
or all these classes, and all information ing fees 
and hours may be obtained by application to the secretary. 
Connected with the college is an phos 3g 0 society, founded 
in 1847, for the purpose of 1 rs on scientific 
subjects and discussing —— thus brought forward. 
Meetings are held every Friday afternoon. The expenses of 
the society are small, and b tudents of the applied 
sciences departments—have many advantages. The museums 
connected with the college are also of considerable value and 
assistance. There are several scholarships at the disposal of 
the college. 

At University College subjects are tonghit, and the classes 
are arranged very much the same as at King’s College, but 
there are no evening classes, and the workshops are not so 
fully equipped, but are sufficient to enable students to do 
much that may give a practical turn to their studies, and to 
suggest questions for theoretic solution. The faculty have 
recently added to the classes intended for engineering students 
a class of practical physics, which will be of much value. The 
apparatus in the engineering rege | has received additions, 
including a large testing machine, and it is =e that the 
laboratory will soon be open to students. e college has 
two Whitworth Exhibitions at its disposal, each entitling its 
holder to attend certain classes free during two years. ese 
are intended primarily to help working ‘to prepare for the 
Whitworth scholarships, and are obtainable by a very easy 
theoretical and a more difficult practical examination. The 
college has also just had given it, we! the Gilchrist Trustees, a 
scholarship of £50 san annum, tenable for three years, to be 
awarded annually after competition to an engineering student, 
and intended exclusively for students in the engineering 
department. Information respecting any or all the classes may 
be obtained from the secretary of the college. 

The hed ox Palace School of Practical Engineering was 
established with the purpose of affording to students of civil 
or of mechanical engineering the advantage of practical 
instruction in the rudiments of either profession, and in the 
manipulation of materials. The leading object is to prepare 
students, by systematic practical instruction, for professional 
articles ; so that on entering an engineer’s office or works, the 
pupil may at once be useful to his principal, and enabled to 
take advantage of the opportunities for learning open to him. 
The school is also available for students already articled, who 
desire instruction either in the offices or shops; for youths 
anxious to become engineering draughtsmen; or to compete 
for the Whitworth scholarships; or to enter the steam 
mercantile marine ; or to fit themselves by practical know- 
ledge of scientific and mechanical work and expedients for 
life in the colonies or abroad, as explorers or settlers, 
especially when they may be entirely dependent on their own 
resources, ‘Candidates for admission to this school are required 
to a preliminary examination in the rudiments of 
arithmetic, algebra, and geometry, the mechanical powers, 
the composition and resolution of forces, and the elements of 
mechanicaldrawing. Applicants who are not ready for this ex- 
amination, or who fail to pass it, can be received for preparatory 
instruction designed to fit them for passing the entrance examina- 
tion. The mechanical course is comprised in one year, and is 
designed to convey instruction essential either to the student 
who intends to be a civil engineer, or to one who intends to 
follow exclusively the mechanical branch of the profession. 
One term of the course is devoted to the study of mechanical 
drawing, another to patte:n-making and foundry work, and a 
third to = and smith’s work. While the students are 
employed in the drawing-office, they are en in making 
drawings of machinery and constructions; in tracing, in 
getting out quantities and estimates, and in calculatiog the 
strength of materials. In the Bengt they are employed 
in preparing patterns and models of engines and machinery ; 
in the fitting-shop, in fitting and erecting engines of from 3 to 
6-horse power, or other suitable work for the market ; in the 





8 ’ 
Coming now to the institutions designed more parti- 


cularly for evening study in general literature and sciences | Prise 


and arts, the oldest and most eg mira re of these is the 
Birkbeck Literary and Scientific itution, Southampton- 
buildings, Chancery-lane. The session now commenced is 
the fifty-sixth, and some indication of the work carried on by 
this institution will be gathered from the fact that 100 classes 
meet weekly in the various subjects. To meet the demand for 


more space a new laboratory has been erected during the | of 


recess, and practical instruction will be given both in organic 


—. shop and foundry, in forging, moulding, and preparing | De 





aud inorganic chemistry, The evening classes, which are open 
to both sexes, include languages, mathematics, arithmetic, 
book-keeping, natural and mechanical science, machine con- 
struction, experimental physics, chemistry, logic, political 
economy, law, literature, history, geography, » short- 
hand, Fn painting, music, and lectures on various sub- 
jects, all of which may be attended at very small cost. 

erence should be made to the lectures founded by Sir 
Thomas Gresham, which will be delivered to the public on the 
following days :—October and November, at 6 o’clock p.m., 
in the theatre of Gresham College, Basinghall-street ; 
Physic, 8th, 9th, 10th, and 11th October; Rhetoric, 15th, 
16th, 17th, and 18th October; Law, 22nd, 23rd, 24th, and 
25th October; Astronomy, 29th, 30th, 3lst October, and 
lst November; Geometry, 6th, 7th, and 8th November ; 
Music, 19th, 20th, 21st, and.22nd November. Special atten- 
tion should also be directed to the lectures on geology, &c., 
at the Jermyn-street Musenm. 

At the City of London College, formerly at Crosby Hall, now 
at 52 Leadenhall-street—a course of evening classes has been 

for instruction at very small cost, in mathematics, 
chemistry, languages, surveying, shorthand, machine con- 
struction, &c. 

With these different institutions, and with the libraries and 
museums in the metropolis, everyone desirous of gaining 
knowledge of any kind, should be suited in respect of hours, 
subject, or cost. 








THE COLLIERIES OF THE NORTH OF 
FRANCE. 


Mr. Joun Nevin recently read a paper before the members 
of the Midland Institute of Mining Engineers at their 
meeting at Wakefield, which created a good deal of interest. 
The title of the paper was ‘“‘ Notes on a Visit to some of the 
Collieries of the North of France Coal-field with the North of 


England Mining Institute in 1878.” The writer pointed out that | distri 


the Northern coal-field of France is a continuation of the coal-field 
worked in Prussia and Belgium; its general direction is from 
east to west, bending a little south near Valenciennes and Douai, 


and then seonaning e former direction. Its length is sixty-five 
miles from the Belgian frontier to the last pit in the Pas-de- 
Calais. From the last-named place to the Hardinghen or 


Boulonnais coal-field is a tract of twenty-two miles under which 


Lar mong exists at a depth. The width varies from eleven 
miles, Douchez, on the east, to half-a-mile at Fleehmelle on the 


west. ‘Thecoal-field is everywhere covered by astrata of more recent 
formation, chiefly of the Cretaceous age, which often contains 
quantities of water. The thickness of this strata increases from 
east to west from forty yards to about two hundred yards. At the 
bottom of these measures is usually found a bed of clay called 
the Tourtia, which prevents the water from ee into, the 
measures. ‘I'he measures, it was stated, been subjected 
to very great pressure, chiefly from a southerly direction, and are 
therefore much faulted and disturbed, and in some cases turned 
completely over. ‘The quality of the seam varies from anthracite 
to the most bituminous varieties. of coal, containing 40 per cent. 
of volatile matters. ‘The whole of the ironworks are the property 
of the Government, which grants concessions of various extent to 
the different colliery companies, who pay a good rent per acre 
and also a percentage of the profits —5 per cent, being the 
wane maximum. After giving a table taken from Mr. 
porte’s paper read before the North of England Institute, 
showing the quantity of coal raised and the market value of the 
capital employed, &c., the writer proceeded to notice . the 
collieries visited. Taking first the Aniche mines, he stated that 
the company was formed in the year 1773 by the Marquis De 
Traisnil, but only began to prosper about the year 1843. The 
concession extends ten miles in len from Somain to Douai, 
and five miles in breadth from north to south, and covers more 
than 29,000 acres. All the coal varieties are found un the conces- 
sion, In the northern part are many seams of anthracite coal 
still untouched. In the middle part is a group of sixteen seams 
of steam coal with 12 to 18 per cent. of volatile matter, having a 
total thickness of 28ft. of coal. Another group of thirty-two 
seams higher in the series with a total thickness of 65ft. of 
bituminous coals with 18 to 28 per cent. of volatile matter, is 
worked by five pits. Seven pits are working at present, four are 
idle or used for ventilation, and two are being sunk. The 
diameter of the pits varies from 10ft. to 13}ft. Furnaces and 
fans on both Guibal’s and Semielle’s systems are used for 
ventilation. Inflammable gas has never been seen here. 
No fewer than 2843 men were employed underground, and 502 on 
the surface. The hewers’ average per day of eight hours is 3s. 8d. 
The colliers receive home coal, medical attendance, and schooling 
for their children gratis, and pay a nominal rent for their houses. 
The total output in 1875 was 613,760 tons. The Aniche Company 
owns to a total expenditure of £832,000, of this the partners have 
only paid £92,000, the rest has been covered by the profits. ‘l'o 
the south, seams of long flaming coal will be worked by new 
winning now sinking at Koncourt. The writer then proceeds to 
ibe each pit visited, and states that there are four coal- 
washing machines in use, three being on the Berard, and one on 
the Coppée system. There is a set of fifty-six Coppée coke ovens, 
which give 112 tons of coke ye day. The time of burning is 
twenty-four hours. The yield of coke from the washed coal is 
70 per cent., and the waste heat is applied to two steam boilers. 
There are also 112 coke ovens on the Belgian system which 
take about forty-eight hours to burn each charge, and pro- 
duce 130 tons per day. The coke is pushed out of the 
ovens by a ram worked by a small steam engine, and cooled 
with water outside. At the St. Marie Deehy pit there is a trail 
rope engine plane worked by an engine at the bank, and at the 
Koncourt pit there are ne. engines and rock drills on 
the Daumont patent. ‘The Somain Patent Fuel Works, which 
were started in 1873, and are the property of MM. C. and A. 
Dehaynin and Co., were next visited. ‘The materials employed 
are small coal from the Aniche Collieries and English pitch; of 
these, 70,000 tons of coal and 5000 tons of pitch are used per year. 
The works make 220 tons of fuel in twenty-four hours ; about 
fifty workmen are employed, and live in the company’s houses. 
The company have three other manufactories in Belgium, and 
the annual production of the four is 300,000 tons, which is nearly 
all consumed in France. The lle Mines, which belong to 
a company formed in 1847, was next noticed. Considering the 
_ made, the company is one of the best in the North of 
‘rance, having a concession of an area of 9500 acres, which con- 
tain the same seams as those of Aniche, which concession the 
company adjoins. ‘The are four winding pits, and the total pro- 
duction in 1876 was 265,122 tons, being 221 tons to each hewer, 
and the average w: of all the men were £43 17s. 7d, per annum. 
main Iron and Steel Works, which belong to a limited com- 
y, was next visited. The company have three establishments. 
sigtaniy Se: A Foner were borg Pree Seep Je and com- 
0 blast furnaces, making ms a day, and thirty-six 
puddling furnaces, ao 25,000 tons per year of rolled plates, 
— and — blast ond thie Denain aed iby 
and comprise two an ag or ‘urnaces, whilst the 
Bessemer Steelworks at Denain were built in 1873 and 1874. 


These works comprise two closely topped be gicre Ber ow electric 
are cased n 


sud une oft high by 10K or te ak blast at 6 preware 
and are e@ es. e ata 

8in. of me is heated by eight of Whitwell’s stoves. The 
furnace lift is worked by two hydraulic cylinders with pulleys and 


Si 
ay 





chains. The ores used contain very little phosphorus, and 
come chiefly from Mokta and other places in prot and from 
Bilbao in Spain. ‘The flux is the white chalk of the country, and 
the coke is eons by the Aniche and Anzin companies and 
contains 10 or 1 cent. of ashes. In — the Anzin min 
the writer stated that the company was established in 1757, St 
consists of eight concessions obtained at various periods. No 
fewer than 12,230 men are employed underground, and 2861 on 
the surface. The hewers average 3s. 114d. per day. A very 
interesting description of each colliery was appended. The 
Courrieres Mines, which were visited, belong to a company esta- 
blished in 1852, and own a concession of’ 11, yp 
four miles from east to west, and six miles from no 

: n be at oa —-_ = and - a geen 
i) anicing. The writer appends a description of the Harnes 
Wharf where the coal is Bhip » and Tce several pits 
belonging to the bem aig 6 The Lens Company’s pits were 
next commented upon. The com » Which was formed in 
1849, is now a very important one. The concession is more than 
14,000 acres in extent, and contains all the valuable completed 
seams of coal. Forty-two seams, varying from 14ft. to 9ft. in 
thickness, have been ke and are worked by six winding pits. 
The Lievins mines belong to a company commenced in 1858, 
which own a concession extending five and a-half miles in length, 
and about one mile in width, and contains 2900 acres. The Bethune 
mines were the last visited by the Members of the Institute. 
‘The concession at this place was ted in 1853; measures about 
four miles:from east to west, and six from north to south, and 
contains 11,500 acres. The company own several pits, five of 
which are at work. ‘The buildings belonging to the company are 
said to have cost about £8000, and the engines, &c., a similar 
sum. The paper, which was listened to with great attention, 
was ordered to be printed. 








Tue Exprenpiture or AmMunition.—The Russian Invalide 
adds some facts to those published in the Moscow Gazette, con- 
cerning the expenditure of ammunition by the Russians. Accord- 
ing to this account the Russian po used 204,923 charges, 
and the infantry and cavalry 10,057,764 cartridges, which are 

istributed as follows :—Field Artillery—1288 guns, 114,879 shells. 
43,029 shrapnels, 1091 cases of grape shot; es 158,999 
charges, or 123°46 per gun. Siege Artillery—151 guns, 23,995 
shells, 24,095 bombs, 4174 cases of grape shot ; i ry 52,264 
charges, or 346°12 per gun. Small arms—65,000 rifles ; 
3,625,364 cartrid, or 45°75 each; 37,000 cav. carbines ; 
1,251,764 or 33°72 each ; 217,000 Kruka rifles, pes. 20 or 26°22 
each ; 16,000 revolvers, 88,516 cartridges or 5°42 each ; ther, 

escriptions, which d ed 


335,000 small-arms of 

10,057,764 cartridges, or 30 each. According to the Russian 
Invalide, the ber of troops engaged in actual fighti 
was 282,000 infantry, 37,000 cavalry, or 319,000 men, with 
1288 field guns, making 3°9 guns to 1000 men. The 
number. of cartridges, viz., 1,251,764 from 37,000 rifles, 
expended by the cavalry, demonstrates the important part 
played by the cavalry during marches, and in its employment 
as infantry on fields of battle. The Turks are reported to 
have lost, in Europe and sale, nearly 150,000 dead or 
wounded, which would indicate that about sixty-seven cart- 
ridges were ee to place one man hors de combat, taking no 
account of artillery. The proportion of rifle firing to artillery 
fire is as 49 to 1. 


DrivisiBiuity or THE Exvgectric Licut.—We understand that 
experiments on a large scale will shortly be made in London and 
some of the le provincial towns, of the electric light in its 
application to the illumination of the streets. Some experiments 
have already been made, we believe, in June of last Joan at the 
West India Docks, under the superintendence of Mr. Jablochkoff, 
the inventor of the electric candle, and Mr, Denayrouze, who 
introduced the new light in Paris. Professor a Mr. Penn, 
Professor Abel, from the Royal Laboratory at Woolwich, Mr. 
Adams, engineer of the Great Eastern, Dr. Ruboch, Major de 
Winton, and several scientific gentlemen were present at these 
experiments at Limehouse, and the results arrived at were con- 
sidered by them to be highly satisfactory. Since that time Mr. P. 
Jablochkoff has introduced some consideralle improvements in 
the system, which, as is well known, is eye of a company 
in Paris, formed for the working of the Jablochkoff apparatus. 
‘The Place and the Avenue de l’Opera are lighted by the Jabloch- 
koff electric candles, which we have admired in the Pavilion of 
Electricity at the Paris Exhibition. It remains now to introduce 
this system in London, Manchester, Birmingham, Liverpool, &c.; 
and we open to day a campaign in favour of the adoption of the 
Jablochkoff light in Bg seesnny to all other systems. Delegates 
from several provincial corporations have been sent to Paris in 
order to report on the advantages of the electric light, and the 
question has also been discussed in some meetings of gas com- 
panies. But these gentlemen did not go to the bottom of the 
question, and have had only some superficial notions of the 
results obtained by the inventor ; and it is not generally known 
what are the actual power, quotes, and advantages by 
the Jablochkoff electric candle, The ordin uestions addressed 
to M. Jablochkoff are the erate | :—(1) How many electric 
lights can be supplied by a Jablochkoff machine? (2) Given that 
with that machine a certain number of lights is produced, how 
many lights will be — by another machine? (3) It is 

ible to have all the lights equal in power and luminosity ? 
{4) Is there any limit to the divisibility of the electric light? 
‘To these questions M. Paul Jablochkoff answers as follows, in the 
most categorical manner, that with any electric machine whatever, 
by means of his new ap tus, “‘the amplifier,” he not only dis- 
tributes through a single conductor to several points, the current 
of an unic source of electricity but also increases it. ere- 
fore, a light can be obtained which may be divided and distri- 
buted as easily as water and gas in pipes. M. P. Jablochkoff 
has thus solved the problem or the divisibility of the electric 
light. Further, from a single source of or he pro- 
duces at will lights of various power and strength, from the 
vacillatin me of a night-light tothe most brilliant sunlight. 
Besides, Bra Jablochkoff can diminish or increase the light, 
so that he reduces the most powerful light to the slightest 
luminous point, i.¢., to “‘the blue,” as we say of the gas. All 
these new a; are at work in the Pavilion of the Société- 
Générale d’Electricité—Jablochkoff patent—opposite the Ecole 
Militaire at the Champde Mars. At present, in the works of the 
Société-Général d’Electricité, apparatus is being constructed for 
the complete introduction of electric light instead of gas in the 
theatre of the Chatelet, for the lighting of the express trains on 
the Kursk Kieff Railway, as well as on the Kharkoff Railway. 
Another application of the Jablochkoff electric light will, no 
doubt, attract the attention of the Lords of the Admiralty. The 
Russian naval authorities pep Bag we: ag the oo 
Com some apparatus for the lighting two men-of-war, 
esaviiai sufficient power to supply the officers’ cabins and all 
the other ts of the ship: but, when required, these lights can 
be concentrated in a most intense form, and thrown to an 
enormous distance when it becomes necessary to look out for 
torpedo-boats, sunken reefs, or any other of the thousand and 
one dangers that exist for sailors. e above article was written 
when we read in the London papers that the divisibility of the 
electric light had just been discovered Mom cine om Edison. 
We believ> that co tele g a te a long time, for it is 
to M. P. Jablochkoff that the invention of the divisibility of the 
is due. In our opinion there is a great deal of 
in all that is said with to the inventions and 
the inventive genius of Edison. could not invent the 
divisibility of the electric light, because its divisibility had already 
been shown by M. Jablochkoff.—-The Paris Exhibition of 1878. 
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THE PATENT JOURNAL, — 
Condensed from the Journal of the Commissioners of Patents. 


8702. IwprcaTine the Quaytity of Liguip Ratsep by a Beer Enorye, 
. a 
William Jackson, L; 


8704. STEERING APPARATUS, James Nelson, Gateshead. 
8706. ILLuminatTING Boox Covers, Phillips Lonsdale Deighton, Kentish 


Town 
3708. Uriiistnc Waste Heat from Forna Everden Wimsh Cc 
bell CES, wurst, Camp- 


8712. LopricaTon Arpor or SrixpLe, William Robert Lake, Chancery- 
lane, London.—A communication from Aaron White Cook Williams 
— Caleb McKinney T: Talcott, Hartford, U.S. 

8714. Savine Lire in the Warer and for Extincuisnine Fire on Boarp 

a — Rose, Lead = Meeteld ent yoy 1878. 

ewinc Macuines, Char Perkins 

gata Charles Wilson , Manchester. . 20th July, 1878. 

. GaLvanic BatreRies, and Frederick Herbert 
William ww, London.— August, 1878. 

3370. ong LLERS > he Winpows, Samuel Hands, Moseley.—27th 
Ay, 

3429. lava Ticket to be used as an ADVERTISING news, Bates. 
ay mye og ge and Pollegtinl Guillen 

an i 
Micheli, Turin.—30th August, 1878. fc 

= Sen &., Spun Yaxn, James Holt and Lemuel Clayton, 

ax. 

3456. Bout-HoLEs of Raitway os William Edward Tele, 
at trand, London.—A communication from a’ enete, 


3458, PRESERVING Wines, &c., Georges Des’ ce, France 
a Cuutivatine Lanp by ‘Sream Power, Ma Fisken, Stamford- 


8464. Uritismve the HeatGeneratepin Kiins, Charles Thomas Macadam, 
Fenchurc London.—3lst August, 1878. 
_ ImpLeMeNtTS for Ratstna or Dicaino Potators, Samuel Corbett, 


3468. Ruzometric Gas-BuRNERS, Henri Giroud, Paris. 
.. Licut ELectriciry, Charles Weightman Harrison, 


, London. 
3472. Stoves Heatep ty Gas, William ba ne ae ey sah Ooty eines 
Strand, London.—A communication Clément Liotard? 


Paris. 

3473. mp Frerovs eet, Ze Imbs, Paris. 

3474. Gas-BURNERS, Loren’ Stockholm Sweden.—A 
munication from Gustaf Fredrik Meurlin, Stockholm heii 

$476. Grass Statuary, &c., William Robert Lake, Southampton-build- 
ings, Loudon.—A communication from Thomas Alexander Hunter, New 


ae rm mcrae , Joseph Offord, Well-street, London.—26th September, 
$482. ren the Oursipe Seats of Surps, &c., William Jones Howell, 


3484. On Lames, Francis Douglas Dennistoun, Row, N.B. 
3486. BorLers r= Heatine Water, Robert Wagstaff, Hyde. 


$488. ApsusTine Sirpinc Gase.iers, William Edward ‘e, Wellington- 
a Strand, London.—A communication from ément Liotard, 
Pai 

3492. Sarery Apparatus for Mines, Robert Wilson, Patricroft, near Ma 
chester.—A communication from Martin Neu J ty 


3494. o——— a. Sa ys , Stamfor 
$496. InpicaTING PEED FTs, Great Queen-street, 
Westminster, London.—3rd September, lonry Faije, e 4 

$498. Hypraviic Poncutne, &c., Macuixes, William Calvert Jones, Syra, 
Grecian Archipelago. 

3500. Drrect-actine Stampers, Frederick Edward Blackett Beaumont, 
Westminster, London. 

3502. ConpENsING CARDING Encines, Robert Marshall and Eli Hoyle, 
Huddersfield, and Allen Woodhead, Mold-green, near Huddersfield. 

$504. Feepine "Forwaces with Fust, James Braddock, Ashton- under- 
Lyne. 

8506 Drivino Betts for Macutnery, &c., William Goodwin Chatteris. 

3508. Banps or Betts, Thomas B: , Manchester. 

$510. Sewina Straw Bra, &c., ohn Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Henry Friedberger, Philadel- 
phia, U.S.—4th September, 1878. 

3512. Bicrcies, &c., John tiarrington, » Ryde, Isle of Wight. 

3514. BrrnpcaGEs, &e., Henry Brittain, ham. 

8516. SELF-CLOSING Taps or VALVES, "Robert h and Charles Bell, 
Sunderland. 

3518. ELecrricaL Apparatus for IoniT1nc ILLUMrNaTING Gas, Alexander 
Reid Molison, Swansea. 

$524. Seweraae, Isaac Shone, Wrexham. 
$526. Sreertnc Gear worked by —, John Rankine, Newcastle-on- 
Tyne, and John Elliot, Cardiff.—5th September, 1878. 

3528. = AppLIANces for CURATIVE PuRposEs, William Wilson, 


Cork. 

$530. Ratstno SUNKEN Sues, Richard Richards, Manchester. 

$484. Fornaces used in the manufacture of ‘Tron and Srrez, William 
Evans, Moxley, near Wednesbury. 

3536. VeNTiLaTION for Rooms, &c., Lewis Cogan, Torquay. —6th September, 


1878. 

3578. Guiass Tarcets, Herbert John Haddan, Strand, London.—A com 
munication from Charles Albert Tatum, New York.—10th fytonber, 
1878. 

as bigest oe? Desians on to Woon, &c., Edwin Powley Alexander, 

pton-buil London.—A ‘communication from Lu wig 
Zweig ey Adolf ler, Vienna.—12th Se, ember, 1878. 

3679. FurNnrtuRE Castors, Charles Denton A ton-buildi 
London.—A communication from Pierre Edouard Verschave, Paris. — 

$681. Punxua Lamps, Isaac Blake, Birm: 

3683. Sprxninc and Twistine Woot, &c., William Whiteley, Joe Booth 
Whiteley, and Charles Henry Whiteley, Lockwood, near fuddersfield. 

3685. Rasvtarme the — of Sream Enores and Borers, Thomas 
Gilmour, Kilcattan, N. 

3687. Fare ReorsTers, wai Pitt, Y vga Surrey.—A communication 
from Charles Barrett Harris, New 

3689. Urinistne the Exnaust STEAM my , ees Enornes, Edward 
Antoine Sacré, Parliament-street, Westminster, London. 

$691. SronaLtinc on Raitways, Peter Earle, Penge.—18th September, 

1878. 





$693. CeNTKIFUGAL Pumps, John Gwynne, Hammersmith. 
3697. Wueets for Bicycies, &c., John Jardine, N " 
3699. Lire-Buoy Seat, Frederick William Applegath, -lane, Dalston, 
London. 

3701. Ostarninc SuLPHUROUs AcID, James Mactear, Glasgow. 

3703. Hats, &c., Frederic Pelham Warren, 

“. > Gatvanic Batrertes, Charies Edward Basevi, West Brompton, 

mdon. 
3709. Power Looms, William Longbottom, Barnsley. 
8711. Sarrt Fronts, Joseph Horton, Stoke Newington, London.—19th 


September, 1878. 
8721. Preventinc IncrustTaTion in ay veg Gerard Wenzeslaus 
Nawrocki, Berlin.—A communication from Alexander Stock, Guben, 


3723. TURBINES, William Vernon, Fole Mill, near Uttoxeter. 

7 Sh eared Edmund Woodhead, West-green 
jon. 

$727. MILKy-TINTED Gass, Joseph 


, Tottenham, 
Reuase, Gout, 


itz, Germany. 
$729. Smevtine and other Furnaces, James Noad, Plaistow.—20th Sep- 


, 1878. 
8783. METALLIC Pens, Francis Duffett, Plumstead. 
8735. Preparation of Lone and SHORT Woot, Patrick Kelly, Crosshills. 
8741. Proments for use in the Arts, Walter Alfred 
churchyard, London.—A communication 


Paris. 
8745. TRAVELLING and other Baas, William Frederick Williams, Little 
Windmill-street, London. 


Barlow, St. Paul’s- 











“Teery-ane, London."A com John Wi -court, Chan- 


a een Renee Rivet Gardner Colton, Lord-street, 

John A. Svedberg, Washington, 
8753. Parine the Curis of Hat Briws, William Edward Carrington, 
3755. Savina Lire in case of Fire, Victor Herridge, Great Winchester- 


ocak Cham ore oe Se, a 
Boyuion, West Townend, US 
sro Miusimeny Boxes, Hes 
i. Loon for Weave, hn Owen tnd John Hobert Aldred, Man- 


—23rd September, 1878. 
8765. ARRANGEMENT of Snips’ BERTHS, John ey Na 


London. 
3767. ersnina Fisrous Ma’ Jacob Macclesfield. —: 
= TERIALS, Taylor, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3876. MecnantcaL Musicat Instruments, Merritt Gally, Golden-square, 
London.—2nd October, 1878. " 
3883. Compounp for WaTERPROOFING LEATHER, Edward Primerose Toward 
Vaughan, Chancery. London.— A communication from Joao Anas- 
tacio Rosa, Paris. 3rd , 1878. 
3902. Serepurs and their Beantxos, William R peg tee | Southam; 
A communication from James 





3907. Steam Insectors and Evecrors, Martin Benson, Sou etal 
pg eg ag” from John Henry Irwin, Phila- 
delphia, U.S.—4th October, 1878, 

3961. MovaBLe INTRENCHMENTs or Sa1eips, William Momeg «5 Lake, South- 

on.-—A nication from 


ampton-| Lond comm: Marion Juliana 
Wellman, New York.—Sth October, 1878. 
Patents on which the Stamp Duty of £50 has been Paid. 


3340. Horse-cottars, John Carr, Askern.—25th , 1875. 
$481. CLeantna, &c., Grain, &c., Samuel Sealy dleton, Ireland. 
—Tth October, 1875. 


3514. Raisina SUNKEN Suips, Jeremiah sagen South Shields.—9th 


3518. Daessixo, he Fiour, &c., Thomas Leicester and Richard Blezard, 
ot teen th October, 1875. 
qo the Manuracture of We.pep Iron or other Tuses, 
Ry , jun., and Thomas Henry Smith, Walsall.—ith 
October, 


=. Warunrnoorsso Paper, Walter Ralston, Manchester.—11th October, 
3786. Grispina the CaRD-FLATS employed in Carpinc Enaines, Joseph 
Oldham.—lst November, 1875. ~~ 
— gone ee Wuee s, William Clark, Dunfermline, N.B.— 
seal, yon Sream CarriaGeE, Charles Touaillon, Paris.—11th 
October, 187: 


5. 
3535. MAKING Lime, Jacob Baynes Thompson and William Wykes Ladelle, 
tg me ibury.—12th October, 1875. 
3542. RecuLATING a ConsTaNT MEasURED Suppty of soem, Harry Robert 
Newton, Seymour-street, London.—12th October, 
$545. Harvestinc Macuines, James Howard, ward, Bedford, —12th October, 


1875. 
3644. a of Lozenogs, &c., William Crosby, Aston, near Bir- 





20th October, 1875. 
3703. Pu of & Christopher Rew Rawson, Victoria- 
chambers, Westminster, and Ba William Tamworth-terrace, 
London.—25th October, 1875. 


7 of Gas, William Cleland, Linacre.—26th October, 

3579. Deoxipatinc Metaiic Ores, &c., William Alexander Lyttle, 
Hammersmith.—15th October, 

3621. VENTILATING AFPARATUS, William Cunningham, Dundee.—19th 


October, 1875. 

3726, Oursipe Seats for TRAMWAY Cars, &., George Henry Smith, 
Finsbury, London.—27th October, 1875. 

3550. Raisinc SUBMERGED SuIPs, Thomas Arthur Dillon, Lower Sherrard- 
street, Dublin.—13th October, 1875. 

= ae or REELS, Francis Robert Baker, Birmingham.—14th October, 

7 

4139. Screw Nuts, Alexander Melville Clark, Chancery-lane, London.— 

29th November, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


2684. Workinec Raitway Brakes, ~~ age aac jun., South- 
ampton-buildings, London. —10th October, 1871. 

2853. Rovine Frames, John Henry Johnson, Lincoln’s-inn-fields, London. 
—25th October, 1871. 

2694. Smrrus’ Foroes, John Flower, Bristol.—11th October, 1871. 

2709. pac Oy wey Lc Pie Fasrics, John Stewart Templeton, Glasgow. 


871 
2805. Maximum Reoisterinc Tarrmometers, Louis Marino Casella, 
Hatton-garden, London.—20th October, 1871. 
3377. EmpLoyine Inpico in Printine, Paul Schtitzenberger and Felix de 
Lalande, Paris.—13th December, 1871. 


Notices of Intention to Procéed with Patents. 


1498, Raisinc Sunken Vessexs, Friedrich Hermann Felix Engel, Ham- 
y Germany,—A communication from Hans Conrad Carstens.—15th 


, 1878. 
Secure.y Fixinc Knopss, &c., John Kaberry, Brixton.—20th May, 
8. 


1 

2180. Cooxine and Hxratine by Gas, Andrew Sweet, Hampstead-road, 
London.—31st May, 1878. 

2193. ae hed ieee Currents of Evscrriciry, Arthur French St. 


2203. Gemane ALKALIEs, Edward William Parnell and James Simpson, 
Li —lst June, 1878. 
ears ag ade! WuEELs for Roap Locomotive Enatnes, David Greig, Leeds. 
‘une, 1 
et ae Switcnes, William Edward Wellington-street, 
ndon,—A communication from Edwin Gordon and John A. 
oa June, 1878. 
= ane and Terxe Piates, John David Grey, Aberavon. 
Errectine the Rerropuction of OIL AINTINGS on PAaNeLs, &c., 


enri Bogaerts, Bois-le-duc, Hol 
2267. WaTeRPRooF CLorus, Jonathan Northrop and Thomas {llingworth, 
Bradford.—6th June, 1878. 
2269. MOTIVE-POWER ENGINES, Clément Guy, Paris 
2270. Came Krtcuens, Hi Entz, Paris. 
2:72. Ingectors for Feepinc STEAM = Semen, John Henry Storey, 
Manchester, and James Westley, Salfi 
as Curtine SuHeet METAL, Matthew Warton Johnson, Commercial-road 
London.—7th June, 1878. 
2296. mag ey of Sipe VaLves, Joseph Stannah and George Pinker, 
Southwark Bridge-road, London. 
2297. Bopy Patrern for AuToMaTICALLY taking the Measures of Gar- 
MENTS, Edw. go wey “ae ga th real 
oo98. Pa Bo: Scoame, Soboean — y Chamcery-lane lane, London.— 
. Paper Boxes, Hughes, 
A communication from Charles Mortimer Arthur and Richard Rosevelt 


ae 
to ay the Sreep of my mg Herbert John Haddan 
- —A communication f rom Victor Paul Dufilhot and 


2303. ha Pen, Théophile Prioux, Paris.—8th June, 1878. 
2321. TreatTiInc Raw Maize, Alexander Sezille, Levallos Perret, France.— 


10th June, 1878. 

2328. Steerinc Enowves, Andrew Paul and John Haythorn, Dumbarton, 
N.B.—11th June, 1878. 
2341. Woxpers for Textmte Fapsrics, Herbert John homes Strand, 

London.—A ae ws John Charles 4 
2348. MINERS’ other Picks, Henry Fisher, Twigger, an 
eeiward Ross, Ni —12th June, 1878. 
2352. oe the Faturnc of Musinc Caces, John Russell Reid, 
“= —— MILLsTo: Augustus Bryant Childs, Fenchurch- 
London. — pore My from Edward 
2362. MouNTiNo CaRD Pusan on Crean, Wiles Wee Denton. 
2363. SecuRING Corps and Ropgs, Frederic George Riley, South Lambeth, 
peas” Gammtasem, | Willem «Menges Southampton 
2365. S1oNaL CARTRIDGES, Ps a 
ere London.—A communieation from Edward Pward Very.—1ath June, 
1878. 
2389. Tar, Frank Wie Reeeeven the teine, Germarny.—A commu- 
nication from Eugen Wernecke. 
= be ~ a Sream Borers, Henry Alexander Byng, Ipswich. —15th 
‘une 
y 2908, Tran ‘AYs, Thomas Williamson and Alexander Vounger, Hallside, 

















2402. Preventine the Rapration of Heat, Gerard Wenzeslaus von’ Naw- 
rocki, Berlin.—A communication from Philipp Strelitz.—17th June, 


1878. 
Sa rae NENTS Here ne aateneea deen 
—_ Hermericatty Ciosinc Borries, &c., William Edward 
-street, Strand, London.—. ‘A communication from 


od Cad dome, 1878. 

2508. Stove Grates, von Theta William Simmons, Seymour-street, London. 

2511. Looms for Weavine, Thomas Brindle and Isaac Bradshaw , Preston. 
—24th June, 1878. 

2540. nenaa ee ee Ean ee = Trench, 
Faversham.—25th June, 1878. ie 

ne London.—13th 

'y, 1878. 

3065. UriLisine Thomas Ritson, Pollokshields, N.B.—A commu- 

nication from Tom Ritson.—2nd August, 1878, 


Mactear, z ugust, 1878. 
Sprmnp.es, James tcliffe Smith and James 
Smith Sutcliffe, platy a August, 1878. 
$132. Watcues, Frank Walter Hayward, Norwich.—8th August, 1878 
$175. Money eg William Hi enry Twine, Kilburn.—12th August, 1878. 
_— oo Srays, &c., o., Charlotta Helena Carlson, Lee.—lith 
ugust, 1878. 
3349. CARRIAGE WHEELS, Robert Hadfield, Sheffield. —24th August, 1878, 
pg Fasrentnos for RatLway CARRIAGE Doors, Nathan Thompson, South- 
ampton-| London.—27th August, 1878. 
3468, Rueomertric Gas-BURNERS, Henri G@ 
3473. ComBinc Fisrous MATERIALS, Someen I 
3476. Guiass Statuary, &c., William Robert Lake, a Bouithampton-bufld- 
London.—A communication from Thomas Alexander Hnnter.— 


878. 
3484. Om Lamps, em ae Dennistoun, Row, N.B. 
Saran George Edward Jeffery, Stamford.—3rd September, 
3498. HYDRAULIC Poncuine, &c., Macuines, William Calvert Jones, Syra, 
Grecian Archi; Y me 
3500. Direct-actinc Stampers, Frederick Edward Blackett Beaumont, 


ott ame of Bi Th .—4th September, 187: 
NDs or Betts, Thomas 1878. 
— System of rs. Teaae Shove, Wrexham, rexham.—5th September, 1878. 
Mae ay tng Isle of Dogs, London.—7th 
wSepenter, 


8597. Charts Payant, Manchester.—11th September, 1878. 
3632, Hains Sups’ Boats, James Harrold Barry, Southampton- 


3687. hearsay 7 My Pontoon Docks, Robert Turnbull, South Shields.—14th 
tember, 1 

ser TransMirrers for TreLernones, Henry Hunnings, Bolton Percy.— 
16th September, 1878. 

zo — —— Carbs, William Frederick Bateman, Low Moor.—1l7th 

3692, RaiLway Crossinos, betagees Robert Lake, Southampton-buildings, 
nar ag i nication from Joseph Stokes Williams.—18¢th Sep- 
tei 1 

3701. Ostatxina Sutpuurgovus Acip, James Mactear, Glasgow.—l9th Sep- 
tember, 1 

sro. ous for Weavixe, John Owen and John Robert Aldred, Man- 


gy on 1878. 
8876, MECHANICAL MusicaL InsTRUMENTS, Merritt Gally, Golden-square, 
London.—2nd October, 1878. 

3883. WaTERPROOFING LEATHER, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from Joao Anastacio con 

3902. SprinpvEs and their Bearues, W: bert Lake, Southampton- 
buildings, London.—A comm from Francis James Rabbeth.— 
8rd October, 1872. 

3961. MOVABLE INTRENCHMENTS, William Robert Lake, Southampton- 
buildings, London.—A communication from Marion Juliana Wellman. 

—8th October, 1878. 


an interest in one of such applications 
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List of Specifications published during the week ending 
12th October, 1878. 
563, 10d.; 594, 6d.; 722, 8d.; 738, 6d.; 769, Gd.; 871, 6d.; 875, 
edt 8 877, sei: 878, 1s.; 879, 8d.; 885, | 5 888, 6d.; 892, 6d.; 893, 10d.; 894, 
6d.; 896, 6d.; 897, 4d.; 898, 4d.; 899, 6d.; 900, 6d.; 903, 6d.; 207, 6d; 900, 
6d.: 911; 6d.2 913, 6d.5, 917, 6d.; 918, 10d.; 920, 6d.; 924, 6d.; 

: 930, 10d.; Tod. 089, 6d; 944, 44.3 890, 6d:; 952, 8d} 954, 
Gd.: 956, 2d.; 957, 2d.; 958, '2d.; 959, 2d.; 960, 6d.; 961, 6d. 963, 6d.; 965, 
10d.; 966, 6d.; 967, 44.; 968, 64.; 969, 2d-; 970, 2d.; 971, 2d.; 973, 4d.; 974, 
6d.; 975, 4d.; 976, 6d.; 977, 2d.; 978, 8d.; 980, 2d.;' 981, 24.; 982, 6d.; 983, 
? 984, 6d.; 985, 2d.; 987, 6d.; 988, 2d.; 989, 4d.; 990, 6d.; 991, 6d.; 992, 

; 995, 1s.; 996, 6d.;' 907, 2d.; 998, 2d.; 909, Ad.; 1000, 6d.; 1091, 


aad 
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2s 
se 
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993, 2d. 
; 1002, 2d.; 1003, Bd.; 1004, 8d.; 1006, 6d.; 1006, 6d.; 1007, 6d.; 1009, 
1010, 8d.; 1011, 6d.; 1012, 2d.; 1013, 6d.; 1015, 2d.; 1017, = 1018, 
6d.: 1019, 2d.; 1020, 6d.; 1021; 4d.; 1023, 6d.; 1024, 6d.; 1027, 2d $1038, 
2d.; 1029, 6d.; 1030, 6d.; 1031, 6d.; 1033, 6d.; 1036, 2d.; 1037, 6d.; 1 038, 
6d.; 1041, 6d.; 1053, 4d.; 1056, 6d.; 1061, an; 1091, 6d.; 1126, 6d.; 1136, 


10d.; 1151, 6d.; 1156, 8d.; 1219, 4d.; 1306, 1414, 4d.; 1623, 6d.; 1705, 
6d.; 2069, 6d.; 2684, 6d.; 2813, 6d.; 2018, 8d.; $002, 6d. 


*,* Specifications will be forwarded by oo ve the Patent-office on 
receipt of the amount of price and postage. 1s. must be 
remitted by Post-office Order, oe po at rts Post-o’ = 5, High 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, South- 
ampton- buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 
414. Grain Evevators, W. H. Power.—Dated 31st January, 1878.—(A com- 
munication.) 6a. 

For removing grain from ships’ holds, the howe d trunk is suspended 
from the outer ebd of « swinging tram, Mnged te» cerriags capa 
slit between es 8 up from the of eleva' 
The verti rial ajotment te carriage determines the dip of the elevating 
trunk, and the hinge of the frame permits the trunk, when not in use, 
joe: lifted and swung inwards under the roof of the elevator. The 

is fitted with an endless chain of buckets which lift the grain and 
deposit it in a shoot beneath which is a hopper, from whence the grain 
passes to a weighing box. 
446. ILLUMINATING OBJECTS TO BE -~ Hpaeaame esis H. V. Weyde.—Dated 
2nd February, 1878.—{ Void.) 2d. 

This consists in the employment in combination with the electric or 
other artificial light of a parabolic or other concave reflector of com- 

paratively large size, in the focus of which the cri placed is yon = a shield 

or screen of opaque or semi-translucent mate: the opposite 
side of the light to the reflector. 

478. Preservinc ARTICLES OF Foon, J. L. Bundt. —Dated 5th February, 


1878.—(A communication.)—({ Void.) 2d. 

The to be preserved is exposed to the action of a strong artificial 
frost and becoming frozen-like ice, is packed in a box and caneanded by 
sawdust or other suitable non-conducting material. 

583. Macuixery ror Compina Woot, Cotroy, Fiax, &c., C. Whitehead. 
—Dated 12th February, 1878. 6d. 

This consists, first, in fixing each dabbing brush to the end of a hollow 
tube, which is connected by a stud and loop to an oscillating ollow con- 
necting rod, which mete eae ving shaft in any convenient 
manner ; secondly, in be application of a conductor formed in such a 
manner as to dispense wi ith the stud which has hitherto been used 
an 7 yall toa Wat leathers of dhacks of the drawing-of! rollers 

the comb. 
642. Sarery Lamps, J. Williamson.—Dated 15th February, 1878. 6d. 
The oil vase is formed much the same asa “lang * lamp, but the 


air chamber similar to yo 
iqieas ting in suewed, sad is ed to 


s 
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rg ad grant ort yam oF gad drift, each link being made of a 
bar of metal 


. Purirication or Gas, W. P. Wilson.—Dated 21st 1878. 8d. 
Lt consists in the ais, hepnepenmnens, wee Ser, b 
the distillation of coal or sanes while at high ald maintained 
tem: so that the volatile hydrecarbons meg er gg ba rn 
in and effecting the dissociation of those w. have been 

by the tar deposited in the hydraulic main, 


been: yoamesaber vy ie Frre-aros, E. Barnes.—Dated 22nd February, 1878. 


The breech block is mounted upon an axis parallel to the and is 
moved to and fro by a kek in ee m Bpral grove formod on the 


is the the axis and block are back- 
waret uy a shoulder upon the axis acts upon the boss of a 
cranked arm, W upon the breech-block axis. A 
jection on the cranked wards acts a 


732. Gas Governors, @. Weston.—Dated 22nd February, 1878. 2d. 

This consists in using for each governor two ordinary water tanks with 
loose covers, and one is placed in any selected situation, and another is 
— directly over the distant governor, and the cover 

connected with the cover of governor by means of rods 

or 


tank placed : ty th side of th vernor to 
wal over or by the side e go 
tank in the said cap) greed yee pipe pasting through the underside 
of the covers of & the said tanks; by the side of this peat laid 
another, which is connected with the gas service pipe after leaving the 
governor and conveyed to the given places. 

33. Wine Samper, H. Sandeman.—. 22nd , 1878. 6d. 
* This re’ates to improvements on patent No. 2083, 29th May, 1877, 
and consists of a hollow metallic s which may be driven into a hole 
in the head of the cask, and from w! a continuous flow of the liquor 
may be obtained. The external tube is tapered, made of brass, and 
forms the liquor tube. The inner end is smallest, and is smooth and 
taper for driving into the cask, and the outer end is bent, down so as to 
facilitate the flow of the liquor. Inside this tube is bronzed a smaller 
air tube, which is bent upwards inside the cask, and issues from the 
bent part of the exterior pipe. This orifice is closed by a self-acting 
valve, and when closed no flow can take place. 


734. Looms, W. and BE. Fielden.—Dated 22nd February, 1878.—(Not pro-* 


ceeded with.) 2d. 

This relates », the picking hy pce ms of power looms, and consists of a 
buffer to arrest the movement of each picking arm, which is acted upon 
by the picking tappet. 

735. MEASURING, CONTROLLING, AND REGISTERING THE QUANTITIES OF 
Liquips Drawn FRoM Casks, &c., H. Simon.—Dated 22nd February, 
1878.—(A communication.) 6d. 

A chamber of definite capacity is divided into two compartments by a 
flexible diaphragm, each compartment being alternately put in communi- 
cation with the cask containing the liquid, and also with a 
cock, This cock has passages so formed that in one position it establishes 
communication between the reservoir and one com ent of the mea- 
suring chamber, which is thus charged, —e the flexible diaphragm 
to be moved so as to expel the liquid contained in the other compartment 
through the outlet passages of the cock. In the reverse position the cock 
establishes the communication between the other compartment and the 
reservoir, and allows the first compartment to be discharged. The plu 
of the cock carries a cam, which at each movement actuates the pawl an 
ratchet of a registering apparatus for registering the volume of liquid 


736. Fiuip Pressore Enaines, Fturp Meters, ano Pumps, J. Fielding. 
—Dated 22nd February, 1878. &d. 

A cylinder open at both ends is fitted to oscillate on trunnions within 
a casing bored concentric with the axis of the trunnions. The ends of 
the cylinder are formed with curveil to fit the interior of the 
casing, which is made with suitable ports and , 80 that as the 
cylinder oscillates the flanges act as slides. The cylinder is fitted with a 
piston, the rod of which works Lge a guide at one end of the cylinder, 
and is attached to a crank shaft, which is cased in ends press’ 
through stuffing-boxes, By connecting a counter to the shaft the quantity 
of fluid passing through may be measured, and by driving the shaft by 
any power the cylinders may be employed as pumps. _ 

'739. Apparatus FoR CATCHING Drops or Liquip FROM THE Spouts or 
Taps, Vatves, &c., R. Powell.—Dated 22nd February, 1878.—(Not pro- 
ceeded with.) 2d. 

A small cup or basin is attached to the spout or body of the object to 
which it is to be applied by means of suitable arms or other connections, 
-— in such a manner that the cup can be turned round or swung out of 
the way. 


740. Fitterina Apparatus, P. Jensen.—Dated 22nd February, 1878.—(A 
communication.) 6d. 

The lower part consists of a tank to receive the filtered liquid, and 
carries at the top the filter, the bottom of which is perforated and separate 
from the body. It has a flange all round, and rests on a ring cover of the 
tank, and has two clamps which take over lugs on the filter cylinder, 
which is peers allround. The filter paper which lines the filter is 
held by three loose open rings sprung into the cylinder, and the paper 
projects 4in. below the bottom of cylinder, where it is notched all round 
and bent over to prevent the fluid ping bet 1 the cylinder and its 
bottom, which is also lined with filtering paper. - 
‘741. Twistina Macuryes, &c., 7. Unsworth.—Dated 23rd February, 1878. 

—(Complete.) 4d. : 

The wound bobbin is placed with any number of threads on a spindle 
in the inverted flyer, and the twist is put in as the yarn is drawn from 
the flyer by the twist rollers, and is delivered on to one of the vertical 
take-up bobbins on the creel. 


‘742. Spinnine, 7. Coulthard.—Dated 22nd February, 1878,—(Not proceeded 


with.) 2d. 

The bobbin is fitted upon the spindle in the usual way, but attached to 
the spindle between the lower bushing of the bobbin and the top of the 
bolster, is a disc of metal which revolves with the spindle. To peri- 
phery of this disc is fastened the upper end of a tube or sleeve of thin 
sheet metal, whose lower end extends somewhat below the lower 
extremity of the bobbin. 

‘743. Suiepine Tue Ruppers or VessELs WHILE AT SEA, L de Guénédal.— 
on aie page m5 og 8d. 

e rudder is ship y an arrangement of chains consisting of a 
main chain with olock at one end, the other end being made tast on 
deck, and passing round a pulley fitted in a groove in the keel of the 
vessel, and hooked on to one end of a smaller chain, the other end of which 
is secured on deck. The small chain is pulled up, and is available to haul 
the main chain on deck, when « spare rudder is hooked thereto and drawn 
= ee being assisted by other ropes or chains from various parts of 

e vessel. 


Bi gp or Tries, &c., W. Boulton.—Dated 22nd February, 


The ordinary press pump by which the liquid clay is forced into the 
fitter press has an escapt valve, which allows the surplus fluid which the 
filtration will not take to overflow at each stroke of t mp. In order 
to securea more uniform pressure of the pump and obviate excessive 
overflow, combined with the pump is an tional weighted ram, which 
is forced up by the surplus material as the pump is orming its down 
or forcing stroke, and which in turn forces the surplus material down 
into the press on the return stroke of the pumpram. The filtering cham- 
bers contain cloth linings and the sides are corrugated. The prepared 
clay is pressed into tiles by a hydraulic press, and a horizontal table 
= 7, . — on which > p legge See actuated intermittently Ww a 
wheel w on part o! and carried by a bottom lin 
shaft. The table carries four moulds Hs oquidietent polnte. . 


‘745. Propetiina Carriaces orn Venicies, N. L. Nathan.—Dated 
a ceeruary, 1878 — Cot edad with.) 2d. po yagi 
one end of the vehicle at the s' WW which the stands 
the main driving wheel supported in sutdebe é Te ane os 
recesses to receive the links of a chain, and upon driving axle is a 
— ——— — prorabrcc dy are connected by an endless 
n. e other axles are co’ 
ar 4 to the driving axles by similar 
‘746. Currina, Cuorrina, on Breakine Topacco, Parser, &., W. R. 
Lake.—Dated 22nd February, 1878.—(A communication.) ‘Is. 2d. 
of two ch lied cylind lightly together, 
which upon being rotated act like roller shears. 
'747. Torrepo Boats, W. R. Lake.—Dated 22nd Februa: 
munication.) 18, Od. a: mpage gee Ages 
The vessel has a cylindrical hull with conical ends, and is provided with 
a double screw, or two screws or propellers, revolving in ite direc- 
tions for its propulsion. The shaft of one of these is hollow, 
and the shaft of the other passes through the same. The screws are 











through a tube projecting aft under the boat or 
through the w shaft, 


'750. WHEELS OF acy Wacons, ray ke &e, J. Dewce.—Dated 
28rd February, proceeded with. 4 
The wheels are madejwi an flange for running upon rails , and 
with a groove on side to run upon a wire rope. 
‘751. Kyrre Cueaner, L. Guex.—Dated 23rd February, 1878.—Not pro- 


Two discs covered with a casing touch each other tangentially and are 
caused to revolve by suitable mechanism, so that a knife blade intro- 
a in the casing will be cleaned simultaneously on 
both sides. 

Looms, J. Pilling and S. Booth.—Dated 23rd February, 1878. 4d. 
7. t ‘of the heald rollers shaft are made of wood and they fit 
in the sockets of brackets fixed to the cross rail on the top of the loom 
co: the two end frames ; in each socket is a pac of vul- 
canised india-rubber, on which the wood bearings rest. To eve the 
shuttle before it is picked a double lever is ted on a b t and 
stud to one of the slay swords ; one end of this lever is connected 
by a wire to a screw on one of the crank arms, and the other is connected 
by a spring to a hook on the stop rod, to which the fingers acting on the 
swells are fixed. 


‘754. Map FOR ered > EB. de Pass.—Dated 28rd February, 
1878. communication, 
Shite ie tn the form of a horse, the front legs being attached to 
cranks on the front wheel, and which when caused to rise and fall by the 
rider, propel the vehicle. 


'755. Gas Governors, &c., D. B. Peebles.—Dated 28rd February, 1878. 6d. 
This relates to improvements on wegen No. 1626, dated 26th April, 
1877, and consists of substituting for disc a long, low, cone 
of tin f a valve, whilst a central pointed stud is pro for the 
interior of the conical point to rest on when the gas is shut off, in order 
to deliver a constant volume of gas to one or more burners, Another 
form consists of a drum mo vertically through an aperture in a 
horizontal division of the casing, the inlet gas having access to the under 
sides of the drum valve, and the space above it being in communication 
with the outlet. 
'756. Sprinas ror Pistons, W. Bi .—Dated 23rd February, 1878. 6d. 

A wire or rod of steel is coiled round a mandril and then removed, and 
the coils set apart to the desired dist: and flattened so as to cause 
— to lie close or nearly togother, and overlap each other to the desired 

egree. 
758. Heatp Kyirrina Macuines, H. and C. B. Williams.—Dated 23rd 
February, 1878. 4 

This consists in a means for withdrawing the yarn from the range of 
action of the ‘‘ corkscrew” or “looper” at the completion of each group, 
and for keeping the yarn so withdrawn for a time sufficient to cause the 
formation of the des’ interval of space, the action of other parts of the 
machine continuing so that yarn is wound or knitted around the 
foundation cords without healds being formed. When the last formed 
healds have been fed forwards to the extent required to form an interval 
or space of the desired proportions, the yarn is released and returns 
within the range of action of the corkscrew or looper, and the formation 
of the healds is resumed. The yarn is withdrawn by means of a finger, 
pusher, or part which is actuated or controlled ti means 
of a cam, tappet, or equivalent which is adjustable in form or in 
speed, or is to be ad: usted or controlled in its action, so that the 
number of eyes or healds and the widths of the intervals or spaces may 
be regulated. 

'759. TeLearapn Cases, F. Lambert.—Dated 23rd February, 1878. 6d. 

Telegraph cables are coated with mineral wool, slag wool, or silicate 
cotton with a suitable agglutinating material, such as pitch, tar, india- 
rubber, or other substance of a sufficiently cohesive nature, and capable 
of resisting the action of moisture. 

760. Carts on VeniciEes, G. Bray.—Dated 28rd February, 1878.—(Not 
proceeded with.) 2d. 

The back portion with tailboard is carried down to form a platform for 
the driver, and a straight axle is employed for the two wheels supporting 
the cart. A slidi: rame carries the axle and wheels, and may be 
placed so as to eq the balance, whether the cart is heavy or light. 
761. BREECH-LOADING SMALL-aRMS, W. M. Scott and T. Baker. - Dated 

28rd February, 1878. 8d. 

This relates to cocking mechanism, in which the cocking of the gun is 
effected by the act of lifting the breech ends of the barrels from the 
break-off for opening the breech, consis essentially of a sliding rod 
made to slide either towards the muzzle or breech end of the gun by 
the action of a pecteatien, on the under side of the barrel, or on the lump 
on the under side of the barrel upon a shoulder, or lug, or roller, on the 
front end of the sliding rod, the said s rod upon and cocking 
the hammer directly or through the intervention of a r. 


762. MANUFACTURE OF BRASS-HEADED Nalzs, @. Hookham and A. Ludlow. 
—Doted 23rd February, 1878. 6d. 
bya ere may te through a paper collar or ring, so as to rest on 
the under side of the head. Over the paper is placed a ae sheet iron 
disc, and a shallow brass cup is then over the | and its edges 
bent down under the disc of sheet iron by pressure in dies, and the nail 
is thus completed. 


763. Manoracture or HorsgesHoe Nats, W. Horsfall.—Dated 23rd 


ry, 1878. 4 

A strip of metal of suitable section is heated and through rolls 
formed with indentations to produce the heads of the nails, and the 
strip is then passed to a second of rolls set at right angles to the 
former, and having their phe formed so as to elongate and taper 
the blanks. The strip of blanks thus formed is cleaned in an acidulated 
bath, and is then flattened and stiffened in rolls or dies arranged to 
give the required bevel to the points. The blanks are then passed or 
anager thro a die, the qpening in which is of the exact required 

gure of the finished nail breadthwise ; the nails are thus produced 
pointed and polished ready for use. 


764. Rock Dri.uine Macuine, W. W. Dunn.—Dated 23rd February, 1878. 


The slide valve consists of a cylindrical slide working in a case bored 
longitudinally to receive it, and both ends being then closed with plugs. 
The valve is worked by the direct action of the steam from the hee 
passing through passages leading to the interior of the slide valve casing, 
one passage ron a point in the cylinder which is just cleared by 
the upper end of piston, when the latter has finished its stroke in 
one tion, and the ene! rae leading from a point which will be 

just cleared y hprtnee le of the piston when the latter has finished 
ts stroke in opposite direction. ‘These two passages lead to opposite 
ends of the casing. : 
= ENEMA pth mye Be = besa My eore 23rd February, 1878. er 
syringe an elastic with arigid coupling containing a valve 
connected to one end of and in a line with the longest axis of the bulb. By 
attaching the coupling directly to the bulb, the construction of the syringe 
is simplified and cheapened. The outer end of the coupling is a smooth 
sligh Fe ne es ea en cae the inlet 
tube, which is made of hard rubber. 
766. Dress Susrenpers, F. F. Empson and J. Wood.—Dated 25th Feb- 
ruary, 1878.—(Not proceeded with.) 2d. 
: or iol mg aneag Mes one led a Pane of Mey the other end being 
looped, and a part ween the two ends forms a Rages dn The 
made from a similar piece of wire with a disc 
to act as a lever when attached to the other by rivets. 
‘767. Coverina TeLeoraru Wires, &., H. Conradi.—Dated 26th February, 
1878.—(A pemneniation-) (it proceeded with.) 2d. 

India-rubber is dissolved ulphuret of carbon, and the wires are 
sponged over with the solution and allowed to dry, when it is covered 
with a second solution composed of gu’ wood tar and rosin. 


‘768. Lockine or Securine THE Nuts on Heaps or Screw Bouts, é&c., 














. Simon ry, 1878.—{A communication.) 6d. 
This consists in nuts or heads of screw bolts either with 
jecting fillets or with bev: surfaces on their under side, operating 


in combination 
face, and with a key or pin. 


‘770. Steam Borvers, B. Crompton and J. 7. Cochran.—Dated 25th Feb- 
ruary, 1878. 6d. 


is of ordinary construction, and the products of combus- 

tion pass into a combustion ber through a flue at the back, and 

thénce by means of tal tubes to the front, 

when ny pues to She .. The combustion chamber is wholly or 

thin the shell of the boiler, which is cut away at 

t and with doors, so that the tubes can be cleaned. 

The tubes are in two with a vertical space left between them, so 
that the stream from the crown can ascend between the 

groups. 





7°71. Manuracrure or SuLPHATE or ALumINa, E. P. Alexander.—Dated 
25th February, 1878.—(4 communication.) 4d. 

Four hundred and avoirdupois of sulphuric acid of 50 deg. 
Beaumé is in a leaden vat, and the temperature raised by a jet of 
steam until the acid boils, when from 242 lb. to 286 lb. of bauxite (hydrate 
of alumina) is added in the form of powder. After a few minutes a 
violent re-action commences, when from 18 to 14 gallons of water aro 
added. a So the iron old zine plates are introduced, and 
pee ated somes ge in the form of a black powder, when the solution 
can be syphoned off. 
7°73. Pompre sre a H, B. Vercoe.—Dated 25th February, 1878.— 

A 


a 
(Not proceeded with.) 2d, 

et and plunger ram move , the ram communicating 
ig the bucket, so as the bucket 


discharges 
during the b Acrohee and the plunger ram during the down stroke, a 
ensues, 


'7'74. Apparatus FoR CouPpLING anp Uncouriinc RaILway CARRIAGES, 
&c., G. Fenwick.——Dated 25th ery MSS. 6d. 

This consists of a shoe or lift made in the form of two curvilinear arms, 

i ween such curved 


chain 
dro through the hellow s between the arms when raised. Mid- 
way, ee gach should fs a socket which slopes down inwardly 
toa ter ieee Len fo ae the a of ™ ones 
chain ping Ug) hollow space een the arms. e upper 
ends or stead of the curved arms have holes formed therein to permit 
of a cross shaft passing therethrough, and to which shaft they are keyed. 
Such cross shaft is carried by a movable frame, which is capable of 
shifted backwards or forwards. In the lower ends of this frame holes 
are formed wherein pins are inserted, whereon such frame works. These 
pins are also connected to rigid arms or supports fixed to the bottom of 
the truck, one on either side. 
'7'75. Sewine Macuines, P. A, Kantz.—Dated 25th February, 1878. 6d. 

In the Wheeler and Wilson machine an intermediate shaft with a fly- 
wheel transmits motion to the bar the needle, and to the axle of 
the looper, The fiy-wheel is driven from u pulley connected to the frame 
and treadles, and the needle arm by an excentric and rod, the former 
fastened to the intermediate shaft, w the axle of the looper is driven 
from this shaft by conical wheel gearing. The f bar is e of a 
straight piece of flat iron, and the le of stitch is regulated by an 
adjusting lever, regulated by a screw. ‘Ihe spooling-up apparatus is re- 
moved from the.axle of the looper and attached to the fly-wheel of the 
intermediate shaft. : 

‘776. Grain tae 8. Pitt.—Dated 25th February, 1878.—(4 communi- 
cation. . 

In rear of the driving wheels of the reaping machine at the level of the 
platform, and on its delivery side, is a frame suitably carried at its rear 
end, and carrying rollers, over which runs an endless belt moving in the 
line of delivery and acted automatically, the distance moved being 
according to the length of straw of the to be bound. Across the 
belt, at right angles to its movement, runs back and forth a carrier, 
bunching the Lge deposited on the apron, bringing it up to the bin 
apparatus, and pressing it up against the binding wire or cord hel 
loosely between the rieedle arm and suitable holders below. The needle 
arm, which is actuated by a rock shaft and is pivotted so as not to 
describe a regular arc of a circle in its movement, takes the wire round 
the sheaf, and lay the end between the holders placed below the 
twister, and so that the wire comes in front of a slot in the 
twister, into which it is pushed, and the ragged, twisted end cut off. 
The pierced or cored pinion constituting the twister revolves and winds 

together, when the pinion is locked and the band cut 

off from the wire roll by a suitable knife or cutter. 
'7'7'7. APPLIANCE FOR FacititaTina WALKING, Marcuine, &c., C 0. Paget, 
—Dated 25th February, 1878.—( A communication.)—{ Not proceeded with.) 


2d. 

This consists of an clastic support for the back, combined with an 
arrangement for connecting it to acord drawn by a horse or other animal. 
'7'78. FLoats FOR THE PREVENTION OF THE FousDERING oF Suips, 4. 

Nicol.—Dated 25th bapa ( 1878.--(Not proceeded with.) 2d. 

Floats are attached to the sides of the vessel, and when the vessel has 
met with an accident the chains which secure the floats are loosened, 
prett mJ the floats to rise by their buoyancy and prevent the vessel 





'7'79. WRapPeRS OR ENVELOPES FOR SEED CRUSHING AND OILCAKE 
Makino, C. Bskrett and W. H. Searle.—Dated 25th February, 1878. 4d. 
The ordinary form of wrapper is employed, within which is introduced 
a leaf or wing or of form corresponding to the outward shape of 
the wrapper ; the additional wings are ‘corrugated on both faces so as to 
give the cakes the required surface shape. 
'780. APPARATUS FOR MEASURING OR ASCERTAINING THE FLow or Fiuips 
&ec., H. C. Ahrbecker.—Dated 25th February, 1878. 6d. 

This relates to improvements on patent No. 3914, dated 10th of Octo- 
ber, 1876, and consists in closing the outer end of the cylinder, where a 
series of vanes are formed which serve to retard its motion when the 
supply is large, and increase it when the supply is small. A removable 
dirt box is contained in a chamb ted at one side to the inlet pipe, 
and at the other to the inlet to the meter, and is used 
with the meter for intercepting any ext 
carried along by the water. 
‘781. Borris Stoppers, J. Mansley.—Dated 25th February, 1878.—( Not pro- 

ceeded with.) 2d. 

The stopper is conical and has a 





in combination 
matter which may be 





ring of india-rubber round it, the 


whole being hung by a loop ef wire at one side, and the opposite side 
having a lip or projection, over which a loop is passed to hold the stopper 
firmly down. 


‘782. Osrarnino Motive Power, J. W. Drake and T. H. Watson.—Dated 
25th February, 1878.—(Not proceeded with.) 2d, 

A rocking t with two crescent-shaped levers thereon is placed in a 
chest. One end of the shafts is attached to these levers, the other end 
being connected to cranks for giving rotary motion to shafts. A bridge 
is placed in the chest for the levers to work beneath, and when water, 
steam, or air is admitted to the box, this bridge prevents the steam from 
pressing on the surface of the lever, a certain portion only being exposed 
to its action, such portion being determined by a shield, also working 
beneath the bridge. ‘ 

Te. ao P. Jensen.—Dated 25th February, 1878.—(A communica- 
On. . 

The scaffolding is mounted on wheels, and consists of a number of 
compartments or p telescopically in each other, and capabie 
of being pulled out by means of a system of gearing. 


784. Fire eke 8. Wolfgang.—Dated 25th February, 1878.—( Not 


proceeded wii 

In order to make a more compact form of lighter a spiral or other form 
is cut out from a block, so that the part cut out can fit into the block 
again, and thus occupy less space and be more easy for transport. 

785. Avomentina tHe Votume or Sounp oF PIANOFORTES AND 
Harmonious, §. F. Wasley.—Dated 25th February, 1878. 4d. 

Stands or supports, termed resonators, are p! under each foot or 
castor of the instrument, and consist of a disc of metal or hard wood 
slightly hollowed on the upper side to receive the castors, and formed at 
the under side with three or more spikes, which penetrate through the 
carpet and come into direct contact with the wooden floor, whereby the 
vibrations of the instrument are conveyed to the floor, and the b cy 
of the tone increased. 

‘786. Proptcrion or Cotourina Marrers ror Dyginc anv PrintiNG, 
J. H. Johnson. —Dated 25th February, 1878.—(A communication.) 4d. 

Naphthylamine is converted into its by the action of nitrous acid, 
and the d d thus obtained is added to an equal quantity of 
naphthol or naphthylic alcohol, andjre-act upon one another by preference 
in an e solution, A brown coloaing matter is obtained from 
alpha-oxyago-naphthaline, and a red colouring matter from beta oxyazo- 
naphthaline. 

787. Inpicatina tHE Depru or Liquips in Reservorns, Mines, & 
A. M. Clark.—Dated 25th February, 1878.—(A communication.) 6d. 

The pressure of the liquids at the bottom of the reservoir is employed 
to compress air confined in a pow! gang! wo tga of the reser- 
voir and comm by a tube with an indicator, which will thus 
indicate the height of water according to the degree of compression 


of the air by the liquid contained in the reservoir. , 
788. Ff mpomnene Hanpues, 0. E. Flemming.—Dated 26th February, 1872. 





with.) 4d, 
This in redu the diameter of the handle to about one-third 
of the ordinary size b a round incision of about one-third of the 
dismneter of the hendie in d » & little behind the , and cutting 


yn, Ad wood above tae incision. The weight of the handle is thus 


780. MAcuingry FoR THE MANUFACTURE oF Boots AND Suoes, J.C 


Linley.—Dated 26th February, 1878.—(Not proceeded with.) 4d. 

gaye of a guide or channel, which the vivets fuyplied 
from a are. fod singly to & device called « sparater. 
Secondly, of the , which as each successive rivet is fed thereto 
first holds it, and passes it to the upper end of the tube, which con- 
ducts it to ; this holder is situated at a point below, and in a 
line with the axis of the plunger or hammer. 
‘701. Srriprinc QuiLis aNp APPLYING THE FeaTners orn Down To 


Woven F. 


W. &. eget 26th February, 1878.—(A com- 
Valueless from the kitchenor the poulterer’s are passed through 
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Se ne ee a 











es Ocr. 18, 1878. 








Promine Saears, 8. Wilks.—Dated 26th February, 
Wcanpieeedanaind ath om teens aetietes. 


VETTING, PUNcHING, 


ber, 1871 pelaten wm Sngoovements, cos wo ws, 
which at the one end butt each other, and at other end carry 
the rivetting tools, the raulic cylinder is formed as part of one of 
these levers, and its ram is arranged to work out at the back of the 
, connecting the ram to the other lever by a rod passing 
the bottom of the cylinder, or by two adj tie bolts. The 
length of these tie bolts is ey eee eo nuts working on their 
threaded ends, and in order adjust them equally, these nuts are con- 
nected together by gearing. 
'798. APPARATUS FOR LoBRIcaTINa Spixpies, W. and R. Paulson.—Dated 
27th February, 187: L 
The reservoir is formed with a to facilitate the application of 


A 
the reservoir is lorated with > vided with a 
Late le cap, by wl which the extent ond open 
extent Ss now toqcined. The interior of 
or other fibre. 


Dated 27th February, 1878.—{ Not proceeded -) 2d. 

The floors are cons' as 's :—Upon iron beams a sheet or series 
of sheets of or plain is Over this may be placed 
a layer or of or other non ucting substance, and 
above this a plank flooring 
800. FuRNaAcEs AND STEAM Borers ror Economisine Fust, 7. Litton and 

J. Davies.— February, 187 

The cold feed-water pipe, instead 


5 ee er a into 

thus heated before being fed into the boiler. 

801. Manoracture or Cuains, W. R. a ‘em 27th February, 1878.-— 
a ae Nee ep me proceeded with, 

The mechanism wale ciemtiiie al endl, which has the form 
tn ross section ofthe opening inthe ink prior to ita being welded. The 
ee et. oe eo sees or cams, whose peri- 

eries correspon the irregy orm mandril. ‘'n combination 
rich the mandril and cams or rollers are two feed wheels. On the outer 
end of the axis of one of the rollers or cams is a cutter, which 
at each revolution of the mandril, rollers, and cutter, separates a link 
bieak from the rod of iron, fed to and wound on the mandril by its 
revolving, and the rollers pressing the iron against it. 
802. yd FoR Recovertna Sunken Vessexs, &c., D. Halpin.— 
uc antee 


th ss 1878. 6d. 
its in lifting sunken vessels by cradles, which are 
either wert hoy 4 the tide ang 4 by their own own buoyancy, or 
ee eee tide cradle is a structure 
wherein pontoons are so combination with a water-tight 
dock that the com Sayre cee imay be used a asa cradle for raising a 
sunken vessel, and in conjunction with suitable steadying chambers as a 
floating dock wherein the hollow water- -tight deck form the floor or 
platform supporting the docked vessel. 
803. Fastentnc ror UMBRELLAS AND ParRasois, 7. Rickett.—Dated 27th 
February, 1878. 6d. . 
ae consists essentially of an elastic ring, which is made to 
grip firmly’ the stick of the umbrella or peruse, the said elastic ring 
‘ing enclosed within a double coned or bulbous tube which forms the 
runner, or is attached to or forms part of the runner of the umbrella or 
I, the said ring and coned or bulbous tubes being used in conjunc- 
tion wih e peter = paten; by the action of the ring, coned or bulbous 
— realy brought Pushers, the runner of the umbrella or parol can 
— any desired position, and is fixed ~ Bicep 
od aneal aaaehe the position to which it has been brought. 
804. Oxnrarninc SULPHATE OF AMMONIA FROM AMMONIACAL Liquors, &c., 
P. 8. Brown.—Dated 2ith February, 1878. 
To the ammoniacal liquor is added sulphuric acid, and it is placed in a 
vessel, which is heated and drives off the water as steam, and when con- 


aa 


contrated far enough allows the ammonia to out. During the 
time of the evaporation, alkali is added from to time to prevent the 
concentrating liquor becoming acid. 


805. ApraRatus ror Osrarntno CURVILINEAR, PARALLEL, OR ANGULAR 
MOVEMENTS, AND FOR CONVERTING RECIPROCATING INTO ROTARY 
Motion, &c., G. Fawcus.—Dated 27th February, 1878. 6d. 

This consists in ant petteatarine spatciodiven ae 
in combination with two in’ at an angle the one with the 
other, or two radiating tracks, ~ oy or in which the pivots or fulcra 
respectively move or work. 

806. Respiratory Apparatus, J. A. R. Hildebrandt. — Dated 27th 
February, 1878.—(A communication.) 6d. 

a cylindrical tube, the ends 


chest, carrying 

project through the chest,” and are covered with a grid. In the 
middle of 7 length, and at right angles to the tube, a cylindrical box is 
screwed to it, containing a wet atl Two orated partitions divide 
the cylindrical tube into three cham of wi the central one com- 
municates Each of the two external chambers is 
lled dry and the 
wi er is fastened 

k of the workman, and the central 


= breathing a) The aumes consists of a hemi- 
erical cover, oa, at the bottom a suction valve, and at the top a 
hal ox tar Galea | chrough th ee ee ee 

ex r, me —- e ve, passes 

through a aoinee 4 of we A between two grids above the 

valve. isphere is encircled by an apnea 


ring, which, Sitting altight to the latter, covers mouth and n: 
aor. Spinninc, J. Bullough.—Dated 27th February, 1878. a ets communica- 


on.) 

- order ¢ to hold the bobbin so as to prevent its turning with the spindle 

or upon the oul above the wharle is mounted a cup to receive the 
ot yo te ages | or spool, the vt Sy tapered so as to 
vo ew the cup, and thereby bind and 
* fi —_ doubled and wound. nWhon doffing a full bobbin, 
a turn of the fi ces bias nes sole e's 

ion 


wharle, so that when the bobbin 
wedges between euth of the cup and the bottom of the 
bobbin, whereby the fibre is nounty til jd, and receives a “lead” around 
the spool or a, A cranked pin is secured so that one end extends 
over the wharle, and prevents the a or the wharle being lifted when 

the spool or bobbin is being remo 
808. REFRIGERATING OR see Ous, &c., B. Johnson and C. A, Fisher. 

—Dated Yith February, the conlinng a -) 2d. 

‘er of the outer surface of the 


consists 
annular Fefrigerating chamber by by forming. round it another annular 
chamber, through a portion of the + de liquid — 


seit ics, th oe" arin lle, pra 














812. Macuines ror GLazine or Frxisuine Pasa, £. se 0 
27th February, pe ee aly ance yap a ge with. 
The ray te 5 boc bp amet eee ice aes 
whose are fitted journals supported in 
sure and bearing upon the journals to keep the at 
proper tension. The passes thence 
between a paper anda age gS migedommay hd 
pee Foe nn af sagen a glaze or on one side ; paper 
passes two and paper 
covered cylinder and a second glazing cylinder. 
813. Sream Bo: H. H. Henson.—Dated 28th February, 1878. 2d. 
This consists in lining st. re lag - pBhorm ng alone or 
with a facing or covering alloy of metals, material or 
materials pstaaliyy Leeusceytinte, te the deteriorating 
action of water or steam for the purpose of isolating the water and steam 
ye ere tne com the boiler. 


rg, 1BTa {Not proved 2d. 
poe fee ey to w 
oats batter ra act on each other, and on the of the 
pair or pairs of gh FB, A am buffers, also on 
eee ce may — rods the 
cause them 


815. Uriisinc Bye-propucts or Sopa AND bg eo MANurActurREs, J. 
Mactear.—Dated 28th February, 1878. 4d. 

This relutes to 84, datod Sth 8 on patents No. 3848, dated 5th October, 
1876, and No. 2874, 8th ber, Aye and consists in ol} 
solutions of bisulphite ef lime for use in the processes described in the 
above patents, Lee dy ty ides of calcium contained in fresh or 
ally oxidised waste Aone ro the fresh or partially 
waste, in a dry or more or less condition, is treated with sulphurous 


81'7. Brakes For THE Boppins or THRostLe Frames, J. C. Mewburn.— 
— 28th sti 1878.- (A communication.})—(Not proceeded with.) 


yn — the dl vey 
eine tate left he alow the iiete This a ~ saat i 


lower end to thi a so thes thea t turn ei with the spindle 
or with the bobbin. emt Lape pa its being on 
spindle, the central hole of ¢ bobbin being suffi 


818. » uae L. Field.—Dated 28th February, 1878. a ake proceeded with.) 


The. tent consists of four square rods hinged together at one end, and 
which when opened out form ‘a tent with a square base, which may be 
closed into a small space by turning the rods upon their until the 
rods meet in the centre. 

OThe parking vings ave of codinary osstion and tho edges or jtut beb 
e pac are 0! ion and the or joint between 
the two are form: th a number of inclined planes corresponding with 
, and when put together the ape ye | of the two sy ge: 
parallel. The circumference of the rin it tight against the of 
Sats Se a an a2 er to keep the flat faces of 
ae ou. — the = es and ok naeme ring, spri - fixed 
such a manner t moved round 
eg eo otber until il the inclin = gt - rough tly 
together and ‘an an — rigid and — it the mn 
= and junk Lay and knocking of the at Tne end of the 
e thus prevented. 
820. MacuINerRyY FoR THE MANUFACTURE OF TILEs, &c., H., J., and W. 
Ward, jun.—Dated 28th February, 1878. 6d. 

One or more fi drums of a width between the flanges » aang the 
tile to be moulded, have an intermittent motion imparted to thi a 
ratchet wheel and ‘pawl actuated by a crank or excentric, and a poem 
roller similarly driven is fitted between the flanges and above the roller. 


A bar of clay of determined length is thus fed forward through the rollers 


at regular intervals and is deposited on a table, when it is cut off by a 
knife actuated by the bar machine. The bar thus cut passes on 
to a mould beneath a cylinder, in which works a rammer bear- 


ing on its underside the form required to be given to one side of the 
bar, which, when moulded, is forced out by a plunger in the moulder. 


= = BELL . Ete, J. Woodman.—Dated 28th February, 1878.—(Not pro- 


Bi od oy Pn a steel or iron rod g through a 
round guide and fastened to the bell crank by a swivel joint, so that the 
- oy ot be twisted off by turning the rod round, as the latter will 

m 


823. SuHReppING or Qumnenve VEGETABLES, J. M. Murphy.—Dated 28th 
February, 1878.—( Not —_. 2d. 
The vegetable to be cut placed on | ene ep mee ee gen thus 
avoiding the liability to hurt the hand | cote the fork piercing right through 
the vegetable. A guard is placed over the ing to prevent the vege- 
table being forced too far on pine screw, and also to prevent the shreds 
falling into the gearing. Laden poh coer me pe in a holder on an arm 
working on pivots at bottom, and is graduated 7 fixed bya — stem 
secured by a wing nut, wo that it can be sotto am gauge. 
pressing the cutter on to the vegetable is coiled 1 round the axis of the 
cutter carrier arm, one end attached thereto and the other to one of 
a series ot notches in the main 
824. Sarery Wixpow Cieanino Cuatrs, A. M. Clark.—Dated 28th Febru- 
ary, ney —{A communication.) 6d. 

A a guard hinged to one end, and to the other and ite 
side miuetl a pee oth eee amiuetang above (he unter euliee of 
the platform at its edges to receive a rod, upon which age a Sesen, 

and to receive another rod to which the 5 -~ pivotted. The 
step is attached to the support by a bolt wi ae Two slotted 

pieces are attuched to the board, and their te and ends ca 

irs that project into the floor and window casing. 
heente the oO wrmeden. supporting the guard and run forward parallel to the 
side of tas platform and are bent backwards and attached to the edge of 
the platform pape the other piece. Sleeves are placed on these rods, and 
are ao any position by thumb screws, and to the sleeves are 
curved rods passing one on either side of the wall. 
825. Lamps, J. Craig.—Dated 1st March, 1878.—{Not proceeded with.) 2d. 

A plug. and anger eg are fitted to ye sifelot a duplex burner and can be 
lowered thereon when only one is used, thereby preventing the 
escape of be ¢ the tube. withe mouth of the wick tube is en- 
larged and contains a plate, which closes over the tube when the 
wick is coon ond ‘ons ectually extinguishes the lamp. 

826. Fitter Presses, A. Browne.—Dated 1st March, 1878.—(A communica- 
tion.) 4d. 

For acid liquids the filter press is coated with paraffine where in con- 
tact with the liquid. If the acid products are limped the cloths are 
steeped in a rving substance capable of making the aperture as fine 


liquid has -_ a feeble influence. For 
alkaline liquids the threads in the cloth are of metallic wire or enclosed 
india-rubber. 
827. Batcuine J eS . Stewart.— Dated 1st March, 1878. 4d. 
This consists in batching jute by ——, of a an oytitiated | sm 
‘soap), or a mixture two or more sa} ea substances — ui 
2 water, and with or without the additi 
| “Terman, &c., R. L. Johnson.—Dated bye ee 1878.—{Not pro- 
ceeded with.) 
The rr: made from horn and fastened by elastic bands 
rahe Bn —— and g round the neck below the ears, 
by any suitable 
SOO. ie worn a ese | Ageanae, W. H. Byram.—Dated lst March, 
1878.—{Not proceeded with 
The furnee bare are made fabular, and are ected by poe 
reservoir, so that a deouanion of woter fo kept uy through 














the products of combustion passing between the pipes heats the water 


pee ae angele ho a in it and upon the mould 
in which meal is placed. A return pipe conveys the oil from the 
cylinder back to the pump. 

833. Soar, A. George.—Dated 1st March, 1878.—(Not with.) Ad. 
In order ¢ prevent ana abet 7 
sipn, oe cake Som Wa Gemhenoee i ty tae aadiioker te 
cauldron, and to which it supplies steam. 

GOS. Cnars, P. Le Gree, and J. and H. Thompeon—Dated las March, UTE, 
A dross or preparation for crape is produced dissolving shellac in 
alcohol or other solvents, to which is uy, 





quantity of i black, lamp black, or carbons, with or without 

other aig mutual’ te Waele nature being wel sired 

835. Pressure Gavors, J. 8. , Parktt.—Dated lat March, 1878, 64. 

alloy not injurious; Deeked Ly: ~~ ‘ie den elon 
a m i 0! 

ably the last man , in order the t of 

be seen er naw at top and bottom peochapt po Aes 


836. RueExs, fed rey C. Koehl.—Dated 1st March, 1878.—{Not pro- 


ceeded with, 
Waste paper or paper cu are boiled in a boiler for two hours with 
or gum. The paper thus 


about 1 per cent. of common prepared is 
machine in a yoy 
moulds of the wo Prag od cabnd to be 


= 
then ina ore 
SR ES 
— when it is placed on a wire and balked, A whew anys 
ith colouring maéter combined with oil. 
aa wrnaest FoR Trturnc Lanp, W. 


g 


Smith.—Dated 1st March, 1878. 
of the soil the land is thrown - 





trenches = ridges, — pow Beg a B Rees song yew and aye pe | 

e t h the 
which is dealt with by an img cecant sido tt 2 basen with yokes 
su at the front by a of wheels moun upon a cross bar 
such a | faded orang o wheel to run inthe trenches alrndy ro- 
duced, beam carries a deep subsoil tine, and behind the tine 


of the mould board, and it forms a trench midway between the 
trenches and in the centre of the strip previously unturned, 
the double mould board throws the earth outwards on either side, 
ale the slopes of the original ridge. 
838. Biast Furnaces, &., A. Morton.—Dated 1st March, 1878.—(Not 
proceeded with.) 4d. 





Anew maha. MF is formed with the interior of blast furnaces for 
smelting iron ore, so @ more non-combustible gases either 
escape ly into the at or be wi some ce 


between the ordinary tuyeres and the upper portion or space above the 

charge, whilst at the same time the purer and more combustible gases 

generated in the upper portion of the charge above the communication 

~— collect at the top, and be conducted to receivers, heaters, and steam 
ers, as is usual in iron works at present. 


839. \ eer Waten Warmine Apparatus, R. Newton.—Dated 1st March, 


This relates to improvements on patent No. 1972, dated 6th sone, 1874, 
and consists of forming the fire-bars with water- ways therein, and also 
of intermediate solid bars, the former being attached at each end to boxes 
containing water. Above the furnace and connected therewith by pipes 
is ahollow framework Feo of boxes connected er by a ies of 
vertical pipes. Above framework is another box pont. B by pipes 
to the upper portion of such framework, and within the vertical phn, 
q essen aenten of vertical pipes or a coiled pi connected at cn end. to 
the hollow boxes of the furnace, and at the other to the top box. In con- 
nection with this box is another coil, which acts as the outlet for the 
steam, the inlet being from the box, and the outlet connected to the out- 
let pipe of the box. 
840. ConnecTING Parts or Doors AND OTHER Woopwork, J. Gresty and 
J. Mills.—Dated 1st eg 1878. 6d. 

In the framing toge' Poms _ of a door, the rails are ected to 
the stiles by means of owels driven into holes bored through the 
stiles and for some onse into the rails. The parts of pod rs door = 
clam, together on a table, which is then placed on a carriage 

ew y cams, ray to be Pa yor Boe by boring bits fittod in rowolvin 
- les arranged in sliding an ustable carriages m y Sh 2 one 0: 

two headstocks formed at each end of the bed, upon which th 
slides to and fro. 
841. Srorprinc Sxor ee AND Leaks IN Suips, EB. W. Duppa.—Dated 
lst March, 1878.—( Not 

A cylinder is charged with com id the front contains 
a piston, before which is placed a odie sleeaneniins the whole is 
surrounded by « cylinder filled with oil at P about 20 deg. above boiling- 
water point. The cylinder is placed over the shot-hole, a slide withdrawn 

pressed air admitted behind the piston, when the semi-liquid 
gutta-percha is forced into the hole. 
842. Raitway Covp.ines, W. R. Lake. —Dated 1st March, 1878.—(A com- 
munication) 6d. 

ee Sar re» ade tens gon Vag om, + ron hn 
formed therein, one in the upper face for the passage of flange of a ca’ 
and the other a shorter slot in the lower surface for the passage of 
lower part of the flange. Both slots are widened into a square-shouldered 
half- rome oe slot at yond pene! - inner co of the —, to poe 
passage of a locking provide a bearing lace eq’ 
width to the inner SiAth of t the coupling link. These slots are vertically 
top surface, behind the flan 


one above the other. The head has on i 

fe mes Rpt bee ed eS for the e of 
he gag A. goed which lies on the lace of the , and is 
hinged to th lug: On the underside of the cap is the sh 
down from the inge through the upper slot into the lower. A 
entering the mouth of the buffer forces up the fi and with it the 


loc held at in a recess in the at the b 
en ot the fond. rate as the inner rounded end of the fink 
passes the — pin the 


falls between 
and brings = rounded end of the link, thus as 
it'in positon. loc pin may also be mace in one piece with the 
ange. 
843. Propuctne Desicns on Woop, A. M. Clark.—Dated 1st March, 1878. 
A posse alae ts tock oan of th lect. to be reproduced in wood, 
ter mode! e e su a 
trent which a cast iron mould is made. “hte mould is then heated in a 
furnace and afterwards pressed on to the wood in a suitable press, so as 
to produce the required design by charring the w 
844. Apparatus ror ConvevING Sounp, E. C. Walker.—Dated 2nd March, 
1878.—{Not proceeded with.) 2, 
of mouth and ear pieces or tubes, in which the sounds are 
produced by the vibrations of and conveyed from two or more diaphragms 
united or otherwise. 


om, FURNACES FOR PuDDLING OR MELTING IRon, &e., D. R. Caddick ond 
pe seg ae ows _ 
Toi facliftate the heating of 
oke and products mote of Gninoaiian so“ 
‘Gotemaen, in which the 
py ng yr Berm ad geen mn Sine its communicating 
cach ether, en that wale’ ene ts Su ennementedtinn wilt the next, at one 
end, that next communicates with the third at the end, and so 
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clinkering of the fuel to the sides of 
reservoirs 
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848. Pires anp Cigarette Houpers, 4. Oppenheimer.—Dated 2nd March, 
1878.—(A communication.) 6d. 

one above the other, are securely fixed —— with 

their mouths in te direction. The stem of the pipe fits into the 

upper socket, and the mouthpiece is mounted in the lowerone. A 

Desens Se.Sre.cadnets ate the seuate Se gam from the stem to 

mouthpiece, 


849. Hotper on Tuse ror Cicars AnD CIGARETTES, A. Oppenheimer.— 


2nd March, 1878.—(A communication.) 4d. 
SO rar ats ion an large enough toreceive 

a , and is formed at the outer end with an external tapering 

projection to receive a barrel formed with a corresponding 

ternal recess at each end, one end being larger than the other, so that 

by reversing the barrel different sized cigars may be inserted. 

850. Vatve APPARATUS FOR AIR AND CIRCULATING OR OTHER Pumps, 
at @. Kinghorn ond . 6d, 


m the 
the piston or bucket rod. eens Prep bn Pend med, nef orenibeat ben ers 
ve containing rubber plugs or spiral springs. An inverted T section 


pointing upwards and the webs being at the 
one of them working against the face of the cylinder. Thespace 
above and between the vertical flange and the cylinder contains the 
packing. On the top of the flange is an annular ring, one edge abutting 
against the cylinder and compressing the packing, whilst the other 
encircles the edge of the bucket, which is thus free to move up and down 
between the flanges of the piston, as well as to carry the latter up and 
down. The valve is of phosphor bronze, and covers a circular 

seat, The valve springs from a central boss in a deeply dished form, the 
outer entering an annular groove in the seating when the valve is 
closed. ‘The boss and valve are free to rise on a central spindle. A dee 
annular groove is formed in the u and lower face of the boss, an 


EE 


serve to cushion the valve in the following manner: - In the upward | £2 


stroke the water entering the upper groove is com against a nut 

on the valve spindle. On the down stroke the cushioning occurs in the 

same way between the lower face of the valve and the seat. 

86Q, VeLocipepes, G@. D, Scott and G. H. Phillott.—Dated 2nd March, 
Leste R ap gr ty 6d, 

The action of the feet of the rider can be communicated or shut off 
from the driving wheels in such a manner that the revolutions of the 
latter may be —— diminished, or rendered independent of the 

his is accom ed by means of - 


action of the feet. con 
tained in the hub of the wheel, means of which the foot crank is 
brought either directly or termediate toot w! 


ee : 
with the driving wheel, at the will of the rider. 
1062. Door Knoss, &c., 7. S. Ranseom.—Dated 18th March, 1878.—(4 
communication.)—(Complete.) 6d. 
The head of the knob is partly filled with cement, and while the cement 
is soft the tenon of the knob shank is inserted until the shoulder of the 
shank rests against 


in the head and over the cement a cavity in 
bap pun little or no cement. This cavity will admit of expansion of 
cemen' 


1079. Te.erHonic Apparatus, W. Morgan-Brown.—Dated 19th March, 
1878.—(A qemeuniention.)—tComelaiet 6d. 

This consists of a tube witha mgmt lower extremity charged or 
rend charged with mercury, its capillary lower extremity being 
— vr ha gas oy dha — in a vase Sak Chante ‘ot mercury 
jum tively ti of mercury 
ina Einilar instrument forming a receptor or receiving instrument for 
telephonic purposes. . 
1092. F.um Meters, W. Morgan-Brown.—Dated 19th March, 1878.—(A 

communication.) —(Complete.) 6d. 

This relates, first, to a positive een meter, of a measuring 
en which a piston osc’ wg Bee with a self-acting 

for reversing the motion of oscillating cylinder may be 
effected suddenly by the rotation of a distributing pr 9 (which 





dis- 

tribui cylinder is divided in two chambers, and provided with inlet 
and outlet openings set at about 15 deg.) effected by a weight or 
a spring each time that the osc! piston of the apenas ye 
of the 


assumes one or other of its extreme positions, therefore 
m are alternately ex to of the liquid, 


posed 
whilst the liquid already Png escapes freely mb A oven side of the 
ton ; secondly, the mechanism for tting the motion 


of the ting piston to the registe: dials, consisting in a fork 
oscillating on a pin through thee of the meter, and provided 
ex with an anchor for actuating the wheel work of the dials, on 


an india-rubber 


which is passed one end of which is attached to 
the sail pin, whilst the other end is mad 


e fast and tight to the cover. 








OF Bie MINGeE WOLVERHAMPTON AND 
OTHER DISTRICTS. , 


(From our own Correspondent.) 

Business is without briskness this week, either u th 
exchanges or through orders received direct at Fas woul 
Activity is rare; few works can keep on more than 50 per cent. 
or 60 cent. of their productive capability. More widely even 
than before marked iron was dropped the demand runs upon 
—— age it is — 80 easy to bu 

iron at very low prices as it was at li , 
- vo frre ose at an earlier date. The 


r ers, 
are d a capital ness, and they obtain the bulk of their 
supplies mills and f 3 hei uts, th the teva of 


ered. South 
Wales bars, however, find it hard to com with the Stafford. 


shire product at current rates. To-day—Thursday—in Birming- 
ham, and y in Wolverhampton, there was 2 disposition 
by Sead ire firms to meet that competition, when it was 
wn by uotations that give — the benefit of the reduction 

in ironworkers’ wages, which . Jas, Chamber! M.P., 
when, as arbitrator of the Wages he 


w. 
negotiating with “gen 
consent to accept -a-crown a ton less than 


position will not have been made oe 
wh 


m " uyers 
Pagans the full benefit in 
ich are embraced in the recent 





were quoted at as high as £8 10s., but the bulk of the business 
with the galvanisers and the iron braziers is at £7 5s., and 
pecs Sole that figure. Such a quotation as £7 was 


are htly firmer upon the week. 
Yet there are sales at as low as £6 1 All minimum quotations 
hened as the result of the statement of the receiver in 
ptcy of Joseph Jewkes, iron merchant, Wolver- 
pean, gvegy ey the meeting of the creditors, which was held in that 
town on Monday. The report showed that the debtor had been 
“* systematically selling iron at an absolute loss on the cost pri 
from 2s. 6d. to 25s. per ton. This style of pra Men 
to early in 1877, and had during the last nine months alone, 
resulted in a sacrifice of £611.” Against liabilities amounting 
to £6102, there were available assets of £683 net. The creditors 
declined a proffered composition of 2s. 6d. in the pound secured ; 
and on their behalf a B apy « in bankruptcy was filed at the 
close of the meeting. In the failure of this trader a conspicuous 
removed. 
The pig iron branch is depressed ; no maker can get permission 





to deliver the iron which he has sold. Consequently stocks are 
i upon ers’ hands, and consumers have more on their 
banks than they require to meet the regular requi t of the 
forges. Messrs, and Sons, tslesigrmeren, ay are this week 
blowing out the only furnace they have lately had on. They are 
offering forge pigs at £3 10s., but cannot get the price. Rather 
than sell at a sacrifice they hold heavy stocks better times 


come round. ; 
An interesting chart of the average prices of common mine 

pis iron during the past thirty-six years ag Pe been compil 
y Mr. Walter E. Wood, of Stourbridge. e table shows the 


to | average not only of each year, but of each cycle of years—twelve 


—so as to illustrate the law governing the prices of pig iron. 
The ave’ price per ton per year is shown to have been 
£3 8s, 5°14d., and the total for a given twelve years £41 1s. 1°08d. 
During each of the twelve years which appear in the calculations 
the total prices are shown to have been remarkably close. For 
the years 1853 to 1864 inclusive, the average en gives a total of 
£42 0s. 74d.; for the years 1862 to 1873 inclusive, the total was 
£40 12s. 9d.; and for the years 1866 to 1877, the total is 
£4019s. lid. The ave for the past twelve years are ; 1866, 
3 £2158, 3d.; 1868, £2 13s. 9d.; 1869, £2 17s. 6d.; 
; 1871, £3 38. dds 1872, £5 6s. 3d.; 1873, £5 15s; 
£4 6s. 3d.; 1875, 1s, 3d.; 1876, £2 12s. 2d.; and 1877, 


8s. 9d. 

Coal is somewhat stronger. Good hard forge and furnace coal 
is, like ironstone, becoming increasingly scarce. The steady 
diffusion of the water underground is leading to this result, and 
increases the cost of 
week of members of the Coal Masters’ Association it was 
resolved that help was needed from the colliers, either in 
hours or wages; and the secretary was desired to secure a 
meeting between masters and men with a view to some arrange- 
ment being come to which shall bring about the relief. ‘The 
representative — has yet to come off. Meantime there has 
been a meeting of colliers in one district—Brierley Hill—and any 
terms embracing longer working hours confemned. é 

New constructive work is greatly needed at the yards of most 
of the engineers. Gas on are meen to express appre- 
hension as to the future of the demand for gasdémeters and their 


d | accessories ; whilst in gas mains there are not the inquiries that 


had been looked for, <A fair business is being done in gas tubes, 
though the competition of America and Germany is still con- 
spicuous. It is, however, found that the gas companies are less 
reluctant than heretofore to keep heavy stocks. There is un- 
doubted apprehension as to the effect upon several industries of 
the progress of the electric light; but manufacturers console 
themselves that the transition will lead to a new class of business 
by which they hope to benefit. 

Heav es engine work is affording full employment at 
the leading establishments ; but there is less work on the books 
than for a long time past. New Zealand is an excellent market 
just now as well for light engines as for lifting and hoisting 
ap) tus ; but Australia is a less valuable customer than lately, 

Russia is buying but sparingly. The excellent order in the 
market for railwa m and steel rolling stock requirements for 
the Indian State Railways is giving rise to much expectation at 
several establishments here. ‘The order is the best of its class 
that has been out for some years past. It is divided into four 
con and embraces : (1 1502 pairs of wheels and axles; (2) 
3124 axle boxes ; and (3) 3104 bearing springs, all of 5ft. Gin. gauge 
and for wagons. No. 4 contract relates to iron underframes an 
body ironwork for carriages. In ordinary road making require- 
ments and tools generally, of the sort mostly bought by 
Government, there is now no demand, and a recent order was in 
much part countermanded before it could be executed. The box- 
wood rule trade in Birmingham is improved. The American 
competition is less felt both at home and abroad; and new lists 
are now being sent out which announce reductions, and much 


ES | successful attention to patterns which the American firms offered 


as their best 

There are now being constructed at the Birmingham works of 
the Midland Wagon Company, to the order of the East Coast 
Joint Stock Railway Company, twenty-five carriages—ten firsts 
and fifteen thirds—of a c ter much superior to ee 
which has yet been attem for general use. The total engi 
of the onda is 34ft. 6in., which is 6ft. longer than the ordi- 
nary length, and they are built of teak throughout, with oak 
frames upon the exterior panels and doors. In the fitting up of 


the third-class carriages more especially great rovements are 
noticeable. Each carriage has six wheels, the central axle having 
transverse 


, and the carriage suspended from the springs wi 
links, which ow the carriage to toned round ane carve with 
greater ease, and reduces the danger of leaving the metals. 
Messrs. ice, the glass makers, explain not more than 
750 men, women, and boys are affected by the strike at their 
pen 5 The wet glass Gare aa a The resist- 
ance — e adoptions of the system of payment which 
has been vogue amongst the glass makers of St. Helens for 


many years. 

Following the usual course, ironmasters in North Staffordshire 
are taking steps to bring about the same reduction in wages 
which has declared by Mr. Chamberlain in relation to South: 
Staffordshire. The men foolishly talk of striking, and of 
obtaining support in their idleness from the colliers, who them- 
selves have only recently been defeated in a vain 
the inevitable. 
boiler, which has been many years in has exploded, in. 
four men, and destroying m iniehineey, swdilettion 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
An almost entire absence of business has been the complaint 
pam hhh rapivo Spelman pod me diatrict daring 
week, recent commercial disasters 
nated more or less with the of the City of G mn 





origi lasgow 
ha want ture, 
SS nskiaisear een saci 





source of weakness in a certain class of quotations has been | 24 


tting. At a preliminary meeting this | fi 


fort to resist | und: 
At the brick works at Stoke-upon-Trent of Mr. Warner a | ex 


Nominally prices 
inquiries nor offers 


offered at lower ~ ae than those quoted by producers. 
Lancashire there is little or nothing doing; 
tae furnaces almost wholly on 
on* which have not yet run out. 
Manchester district are still 
Je ton for No. 3 foundry, and 49s. to 
ess per cent., but at these figures 
out of the market. The full 
id out for, and in some cases con- 
extent of about gt ton upon the above prices 
would be made, but still further reductions would be necessary 
to enable local iron to compete with the outside brands coming 
into this market. The few transactions there have been in outside 
irons have been mostly confined to a few small job lots in 
merchant’s hands, w have been dealt in at figures that afford 
no real index as to actual market values. Middlesbrough iron 
delivered equal to Manchester is quoted at about 46s. 6d. per ton 
for No. 3 foundry, but bondfide offers much less would be taken and 
.m.b.’s could be bought at very low figures. With regard to 
Einenbathine iron the nominal quotations for delivery here 
are given at 47s. for No. 3 emcee and 46s. for No. 4 forge, less 
but. there is iron offering in the market at 2s. per 

ton below these figures. 

inished iron trade continues very dull, and beyond a few 
small retail purchases for hand-to-mouth requirements very few 
orders have been given out since the quarterly meetings. The 
quoted prices, however, generally remain upon the old basis of 
about £6 per ton for ordinary bars delivered into the Manchester 


ict. 

Works in the majority of cases continue very short of orders, 
and with every probability of a continuance of the unremunera- 
tive prices now ruling in the market, the principal makers have 
in contemplation a further reduction in the rate of wages. 

The trade is in a very depressed condition, and the im- 
provement which was noticeable at the commencement of the 
month has not been maintained. The demand for the better 
classes of round coal for house-fire pu has fallen off, and the 
inferior descriptions of fuel for ironmaking and general manufac- 
turing are as difficult to sell as ever. ost of the pits 
are still only running about four days a week, and there is every 

robability that short time will have to be resorted to, more or 
all throngh the winter. A want of firmness is generally 
observable in nen and, even for best coal, colliery proprietors 
find it difficult to maintain their rates. The average quoted 
Es at the pit-mouth are about as under :—Best Wigan Arley, 

. 6d. to 10s. per ton; second qualities, 8s. 6d. to 9s.; common 
Arley, 7s. to 7s. 6d.; Pemberton four-feet, 6s. 6d. to 7s. 6d.; 
common coal, 5s. to 6s.; burgy, 4s. to 4s. 6d.; and slack, 3s. to 
3s. 6d. per ton. 

The shipping trade continues very dull, and there are very few 
ca in the market either for coastwise or foreign shipment, 
whilst any orders offering are competed for at extremely low 
gures. 

The hematite iron trade of the Barrow-in-Furness district is 
still in a position of ae. and I cannot report any new 
feature this week which will in any way indicate an improve- 
ment in the various branches of industry carried on here. I am 
told that so far as Furness is concerned makers are not likely to 
be so well, or comparatively well supplied with orders during the 
winter months as they have been during the present season up to 
now, but the prospects in Cumberland are gloomy. Within the 
peas few months three furnaces have been blown out, and I 

lieve at present there are as many furnaces out of blast as 
there are in full work. It is reported that steel makers are busy, 
that they draw large of pig iron from the furnaces, 
and that not only are there indications of fair home orders 
for steel, but it is believed that a brisk demand will set in 
from Austria, Italy, and France, The steel trade is in fact the 
only industry at present which displays any life, either in North 
Lancashire or Cumberland. Prices have undergone no change 
since last week, either as regards iron or iron ore. Ship- 
builders have a poor look out, and few orders offering are g0 
keenly competed for, that it is scarcely possible for local buildera 
to secure orders which — work at a profit. The finished 
iron trade shows a rather better tone this week, and improved 
prices are realised for some of the articles manufactured, Engi- 
neers and ironfounders are in a quiet position. The coal trade is 
pare ee prec ates ee onislimited. IntheCumberland 
district raisers of coal have found it necessary to give notice of a10 per 
cent. reduction tocolliers, as they are unable tocompete with success 
in the Irish market, and have to look to the immediate locality 
of their pits for any demand worth speaking of. The coke pro- 
duced at the new coke ovens in the Cumberland district finds a 
ready market, inasmuch as it can be sold at far lower prices than 
Durham coke, on which large — for freight have necessarily 
to be made. The Moresby Coal Company have ed a good 
seam, from which they are now supplying themselves with 
sufficient coal for their own use; and they expect in a short time 
to be able to send supplies into the market. The report reaches 
me that makers of steel in the Cumberland and Lancashire 
district are likely to hold their own in the competition with the 
east — as the makers in the latter district do not find the pro- 
duction of Bessemer iron so profitable as they expected, and are 
not, therefore, likely to continue it. 

A new railway station is being built at Carlisle. The Mary- 
port Iron goo yp Howete blown out one of their furnaces. This 
makes the third blown out in Cumberland during the 
past three months, 


pig 
the 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Pmegee bank stoppage, followed by the failure at Man- 
chester, will cause October to be remembered as a black month in 
the h of commerce. Nota few local firms will lose by seve- 
ral of their customers being concerned in these disasters ; but so 
pote can hear, none of them so seriously as to affect their 

y: 

The outlook in the East is still dark. Troubles are evidently 
oe afresh in Roumelia and Bulgaria; and these affect 
Sheffield trades most unfavourably. On the other hand, ‘‘ the 
little war” in Afghanistan will cause 
houses, as many articles of Sheffield make will be required for 
the troops and camp followers who are engaged in the expedition, 
as well as for the soldiers sent out to take their place in the gar- 
er ee The cutlery manufacturers expect to be benefitted 

way. 


I hear of many heavy orders for files and similar being 
of the war—if it may 


ecution for Russia. Since the close 
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_ ago for one month—September—being fiji All, while for 
month it was eg Russia, India, and 


the works at Milton, Elsecar, and iffe 
employed. At the Penistone Works—Y orkshire iron 


there is a brisk business in Bessemer steel rails, tires, axles, 
and railway material generally, the output of af ayepan t= ~4 
about tons. 


Coal remains very inactive, inferior sorts being i 
to sell. Steam coal is not in request. Coke is fairly active, 
especially good washed coke, which isindemand. Atthe Denaby 
main the colliers, being called upon to complete an order 
hurriedly, took it into their heads that the employers wished to 
take advantage of them, and agreed torestrict the output. Their 
action recoils on their own heads, for the masters, irritated at 
their conduct, have arranged to shut down the pit for some time. 
The Manvers Main dispute is still unsettled. The men at the 
Woolley Colliery have resumed work at a reduction of 3d. 


ton. 
The Rawmarsh Local Board, near Sheffield, have accepted 
tenders for the works connected with the main drainage wor 
There were ten tenders for the construction of filter beds and 
outfall sewers, and the amount varied from £961 to £2602. 
tender for £961 was sent by Messrs. C. and R. Morto 


3 


The 
m, P: 
and accepted on the understanding that £44 seat te dadected T. Ri 


if the board to use bricks instead of concrete for the 
essrs. J. and J. Dyson, of Stanningto my amon 
essrs. 


fully tendered to supply pi at 4s. per yard; an 

+ Moca Royds Mill Shetield, aii _ work for £169. 
Steam power has been applied to laundry work in a wing of 

the old mill at Derby by the Derby Laundry ae e 

building abuts on the Derwent, from which water is obtained by 


steam ps. 

_ At i the Midland Railway Conpeny have now com- 
pleted the new works ut the Weir bridge. The old wooden 
erection has been superseded by a bridge of wrought iron. The 
bridge is about a quarter of a mile long, and its successful erec- 
tion was at first regarded with some doubt; but the work has 
now been successfully finished, and for the future all trains will 
run over it at their usual . 

The Stephenson Memorial Hall at Chesterfield has now been 
completed, and the workmen have had their Has ng supper 
to celebrate the event. The chair was occupied by Mr. meg t 
of the firm of Messrs. Chadwick and Co., of Masborough, the 
ga and the vice-chair by Mr. Hawley, the clerk of the 
works. 

I have seen a letter which has been received by Messrs. Joseph 

rs and Sons, Limited, thefwell-known cutlery manufacturers, 

in which they are informed that the distribution of Pyne to take 

place on the 2ist inst., Monday next, at Paris, will include the 

‘Grand Prize” and gold medals only. Messrs. Rodgers are 
winners of a gold medal in their class. 

The sensation of the week has been the electric light. At 
Bramwell-lane, Sheffield, 20,000 people assembled to witness a 
Sons, and Co. od Thsdlapiey’ The light was a 

ns, ¥ for " e light was equal to 
8000 standard candles, was equally iffused over the field, and was 
an undoubted success. An 8-' engine was placed behind each 
goal. engine drove two Siemens dynamo-electric machines, 
rom which the electricity was transmitted to four points, and 
from thence distributed over the . A meeting has been 
held at Leeds, under the presidency of Mr. R. Carter, president 
of the Midland Institute of Engineers, to consider the lighting 
and ventilation of coal mines. The chairman expressed a hope 
that the electric light would solve the most interesting problem of 
lighting mines without creating danger. 

I have received an invitation to examine unique samples of art 
work produced by Messrs. James Dixon and Sons, Cornish 
Works, Sheffield. They consist of four gilt candelabra for an 
eminent London house. are designed as pure specimens of 
the sesthetics advocated by Mr. Ruskin. The main feature ie a 
Corinthian column of the Roman period, the branches and base 
being designed to harmonise with it, and adorned with foli 
chiefly used in ornamentation at the —_ The Ecko of the 
columns and mouldings are from the model of Palladio. The 
‘candelabra are 42in. high, and are made to hold ten candles each. 
Messrs. Dixon and Sons have also forwarded this week to London 
a pair of loving cups deserving of notice. Mr. Edward Baker, 
a member of the Tallow Chandlers’ Company, has caused these 
cups to be o_o to the Guild in commemoration of his silver 
wedding. e cups, which are silver, gilt inside, —% the 
style of the French Renaissance, and weigh 160 oz. . The 
height of each cup is 22in. In the handles and at the base are 
love birds, indicative alike of the of the cup and the 
i ignali ie of each cup appears the 

ow arms, and on the other an inscription record- 
ing Mr. Baker’s gift. A handsome walnut case encloses the 
whole, which form very tasteful works of art. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

‘Tue state of the iron trade in-Cleveland during the past week 
has been very iar. The results of the Glasgow Bank failure 
are more keenly felt just now, than they were immediately upon 
the announcement of the stoppage. Mischievous rumours, which 


been in the newspapers, with maapen be 
trict, have tended to di the feeling of confidence which was 

ously in existence. A brood of small brokers, most of whom 
ing to lose, have been ing advantage of these 
and doing all in their power to depreciate the district, 
i down prices. Although this is pretty certain 
to end in their own ruin, yet in some cases it affords a present 


cannot be su ver, that the chief makers are likely to 
tate fright at these alarms. Instead of doing that, they 
are very properly ing to hold back until a more settled tone 
pervades the market. On on y, information was 


offered No. 3 for delivery the present , at as low a 
gar Si. Tue as purl wit pmsl, no ator 
eas Us cettek Oth woes cevums to condition. Iron is of 


dis- | No. 


ey are 





¢ 
‘ourse into but, considering the inroads which 
panies tes in the makers stocks, two or three weeks 
inactivity in selling will not make very much Messrs. 
Connal Co., the that their 
stock of iron now stands at tons. Their f.c.b. 
er ed were on Tuesday at 38s. net, prompt cash for 
0. 
On the 
of the North-Eastern Rail , at Ne 
for the of Bo pase. some relief in the 
rates of carriage of _ iron 


the 
aouay oe per anes. The directors pro to give careful 
to the points put before them and communicate 
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Messrs. , Gilkes, and Co. have received the gold 
medal at the Paris Exhibition for their homogeneous iron pro- 
duced in Danks’s This iron, the product of jane! sole 


furnaces. 
we. Jo aunty semen for its hardness, and rails made from it 
it a beautiful fracture. I am told it is gradually grow- 
ing in favour. Messrs, Bolckow, Vaughan, and Co. are putting 
down a furnace at their Eston works in order to test the patent 


bad | of Mr. Thomas for extracting phosphorus from Cleveland iron in 


the Bessemer converter by means of a compound of magnesian 
limestone and oxide of iron, Should this process or the process 
of Mr. I. L. Bell, M.P., ve to be commercially a 
prosperous future for this district may be at once predicted, as 
materials and facilities which are at hand are unrivalled in any part 
of the weld, and consequently steel could be produced and disposed 
of profitably at a rate which would defy competition. 

e finished iron le remains d The demand for plates, 
however, has not materially fallen off, and I am glad to hear 
that iron shipbuilders are obtaining new orders. Last week 
Messrs. Edward signe, | and Co., of Hartlepool, launched a fine 
iron screw steamer, called the Moidart, having a carrying 
~ of 1800 tons total dead weight. The fo was built to the 

of Messrs. John Gardner and Co., of Glasgow. She will 

be fitted with compound on ot 130-horse power by Messrs. 
. Richardson and Sons, of epool. 
It may be interesting to P ngs out that the adoption of the 
electric light in this part of the world is by no means a novelty. 
BE eter etodl consis Maas Mok, Weeioe cok Ge 

n ur’ namely, Messrs. \ ightson, an ‘ 
and Messrs. Blair and Co. ‘ 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Muc# umeasiness has vailed in commercial circles here 
during the past week, business has been greatly interfered 
with in consequence. The failures which have taken place are 
for the most those which have been expected ever since the 
stoppage of the City of G w Bank at the beginning of the 
mon They have not therefore taken the public altogether by 

But they have still been the means of greatly inter- 
rupting the current of business, and it is now beginning to be 
feared that the crisis will not pass over without some unfortunate 
complications in trade. One thing is certain, and that is that if 
the iron trade to get over the present trying period of 
commercial disaster without sharing in it to any considerable 
extent, it will be greatly to the credit of the gentl gaged init. 
There is, I suppose, no use disguising the fact that other markets 
have been of late engaged in the game of underselling ours, in a 
manner that would simply have been impossible if money had not 
been lavishly, perhaps recklessly, advanced, forthe purpose of carry- 
ing on a competition which cannot pay, and must therefore entail 





t great loss upon all concerned. There are not wanting evidences 
that a halt will have to be called in sho sienaee Setvemn Cleve- | As 


land and this country. Unless prices should before long get the 
upward turn warrants in both places must assuredly find their 
way into a few monied hands, while the others will go to the wall. 

‘aR meeting of the creditors of Messrs. W. Simons and Co., 
owing to the stoppage of the City Bank, was held on Thursday, 
in G w, when a statement of their affairs was produced, 
showing a considerable surplus of assets over liabilities ; and it was 
unanimously resolved that the firm continue to carry on the works 
and their present contracts. A firm of coal andironmasters in Lanca- 
shire, who were known to have been in difficulties for some time, 


have failed, and there are reports affecting the stability of another 
ouse in the same department of trade in the East. of 
Scotland. e failure was intimated on Change, on Tuesday, of 


Mr. Robert Wotherspoon, metal broker, 54, West Nile-street, 
G w, the stoppage being attributed to an inability to meet 
*‘ differences ” on the prices of warrants, amounting, it is said, to 
about £2000. In itself this failure is not considered of much 
consequence, yet it had the effect of causing a drop in warrants to 
the extent of 1s. per ton. During the whole of the week the iron 











000, 
12,000,000, 5 . As showing 
the consumption of coal at eevee Cee eee. 
year 191,498 tons of coal alone from their colliery levels. It will be 


seen from this what a revolution would take place in the coal trade 
if the ironworks were to be restarted. The coal trade is very di 
and thus the ary soon of a revival are remote. The total quanti 
of coal ex all Wales during the ing week was 
but slightly over 90,000 tons, and of this Newport only sent 


11,986, 

The great com! however, at Cardiff, and the spectacle 
now presented there isa gloomy one. A steamer last week was 
chartered for Rio de Janeiro at 18s. 6d., and this has been in- 
stanced as the first time such a rate was ever known, the sailing 
rate being 22s. The competition at Cardiff is excessive, and it 


would be ex: ly difficult to give the exact quotations, buyers 
finding it easy in the overplus of sellers to get coal of some sort 
for almost any The best sample retains their old rate in 
the market, as the Llantwit seams, which include the well- 
known En gas coal, the Rhondda No. 3, steam coal four- 
ioe, one the Mynyddyslwyn. 

Rhondda es are much more occupied of late, the 


chief complaints of a falling away in output coming from the 
Aberdare, Merthyr, and Dowlais district. At pone rtant 
colliery last week the men only worked two days. Mu 
activity is shown relatively in patent fuel, Cory Heath, and the 
Cambrian meg a vd clearing large quantities for Russia, France, 
and the West ies, 

Pit wood has gone down in price from aglut in the market, and 
to add to the mischief the imports last week have been unprece- 
dentedly large. Selling price is now from 23s. to 24s. In iron 
ore the quantities received have been considerable, Bilbao 
being in demand at 16s. per ton. The Santander and Carthagena 
ore are in no demand, but some business is done in the mangani- 


more 


substantial, yet it is difficult to secure them. Landore is said to 
have been tolerably lucky of late in this a Dowlais is 
fairly off for work—bars and d last exported a good 
cargo of the former to Lisbon. New York is also a customer for 
bars and New Zealand for rails, and I shall expect in the course 
of a week or so to have to record a large shipment of rails from 
Newport for that mow. The hae ge a vessel of 2000 tons, has 
already arrived; 1800 tons to India and 1000 to Porto Torres com- 
prised the principal cargoes of the week from Newport. The 
total from the port of Cardiff for the past week was a little over 
1200 tons, principally to Gothenburg. 
I note that amongst the imports of the week have been some 
good samples of Whitehaven hematite, which sold readily at 19s. 
Several minor explosions have been repo of late in connec- 
tion with the W collieries. In one of the Dowlais pits, 
where men work with a naked light, two men were rather 
severely burnt, a fall having dislodged some 3 while at the 
Rhondda pit a fall resulted in the death of one of the men at work. 
a contribution to the materials upon which sound, practical 
reasoning is based I ye cite a case that occurred lately in a well 
arran colliery in eee of extreme importance. The 
colliery is unquestionably well ventilated, the management was 
most ‘careful ; yet a short time ago a blower forced itself into the 
workings so violently that after endeavouring to control it for a 
time the men were driven to escape, and it was only after prompt 
measures had been taken and the works stopped for three days 
that they were able to return to work. I am promised a practical 
a of the great power of this blower at my next visit to the 
ocality. Another fact while upon this subject. In one of 
the large towns of South Wales I was informed lately that colliery 
owners rarely obtained the best barometers. Cost was a con- 
sideration, and really valuable instruments were ignored for cheap 
and often unreliable ones. I give this as the testimony of a 
ble dealer. 
ith regard to the ventilation of ships, which still continues a 
leading question, one authority suggests the fan as being the best, 
another recommends iron tubes in various parts of the vessel, with 
stoppers on, so that the sailors could remove the glas at pleasure. 





market has been itated by rumours of a og failures, and t is premature to refer yet to the tin-plate e arrangements. 
prices have thereby been depressed much below what other | Practical men commend the limitation of make as the best effort 
circumstances would have warranted. The shipments of Scotch | that can be made; failing this, some will retire from the manu- 

igs last week to foreign countries showed a considerable advance, | facture. 
while the arrivals of from Cleveland have greatly declined. 
These are conditions but for the crisis Gaon which we 
are pessing, tt to have contributed to a stronger feeling in the 

y and Monday the warrant market was in a CONTENTS. 

backward and on Tuesday it was very fiat, with prices PAGE PAGE 
ranging from 43s. 44d. to 43s. 104d. cash. The market was rather | EiectricaL APPARATUS AT THE Frrst-cnass CARRIAGE, EASTERN 
firmer on Wedn and on Thursday. To-day business was| Paris Exnprrion. (Illus- Raitway oF France. (Ilus- 
done at from 43s. 104d. to 44s. 2d. cash. There was altogether a|_ trated)... .. «2 2 os « trated).. .. .. . 
better feeling in the market. Tue Laws or Motion.. .. .. 274| PorTaBLe Steam Pumpine En- 


Since last report the values of makers’ iron have been twice 
red the reduction varying from 6d. to 2s. per ton. The 
been very ar, with little business doing, Quota- 

tions are nowas follow :—G.m.b., f.0.b., at Glasgow, per ton, No. 1, 
45s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 52s. 6d.; No. 3, 488.3 
Coltness, No. 1, 54s. agiee. 3, 49s. 6d.; Summerlee, No. 1, 52s.; 


Practica Norges on Rattway cing. (Illustrated)... .. .. 
Tunnetiine. No. Ill. (il- AVELING AND Porter's New 


fated) Locomotive. (Illus- 


Wrought Iron Girder Merropouitan TecunicaL Epv- 
at Blackburn. iasteaten) 276| caTIonaL InstrTuTIONS .. .. 
TeNpDERsS— Tue CoLLiERtes oF THE NoRTH 


No. 3, 47s.; Langl 0. 1, 55s. 6d.; No. 3, 50s.; Carnbroe, on we) te) 00 1b. 196 
No. 1, #003 Nov % Mia; Monkland, No. 1, 46a; No. & 45a; | RARWsY Martens =. =. + $27 | Tus Devaney ov fae Hiso- 
Clyde, No. 1, 53s.; No. 3, 45s. 6d.; Govan, at Broomielaw, oO. 1, MISCELLANEA... . Tue Parent JouRNAL 
45s. 6d.; No. 8, 44s. 6d.; Calder, at Port Dundas, No. 1, 53s.; To THE Eprro! ABSTRACTS OF SPECIFICATIONS 
j Glengarnodt ot Ardroman, No.1, doe 6d; No S| Bes Hecrencam or taos ai | Bnapes’ or’ Smnanwanay 
46s.; Eglinton, No. 3; No. ; ellington, No. 
46s.; No. 3, 458.; Carron, at Grangemouth, No. 1, 65s.; atte eeeee Geena Mies thi ee apa es 
y 70s.; No. 3, 70s.; Shotts, at Leith, No. 1, 56s.; AGE .. .. «. . «. «. 281|Nores FROM THE SHEFFIELD 
o. 8, 51s. 6d.; Kinneil, at Bo'ness, No. 3, 46s. Three furnaces} Exxcrric Licntv. Gas .. .. 281 is ab ae 291 
have been re-lit at Calder Ironworks, so that there are now | Leapine ARTICLES— Notes FRoM LANCASHIRE . 292 
ay a | as compared with so ae ler at the same Tue THAMES AND THE AUTHO- Nores FRoM ScoTLaND .. .. 292 
time year. In the course of the past week about 1000 tons of Tepe P se se 9e se i Nores From THE NoRTH oF 208 
pigs were placed in Messrs. Connal and Co.’s stores, which now gure Fees A, wht, ind 


850 tons. 
at of sonatoctnsed iron are nominall 


contain 197, 
ough , . ninally 
reality a shade lower, and little business is 


week’s foreign shipments of iron menufactures 
from the Clyde embraced £10 i 


castings, 
£2400 mi ides sewing machines to the value of 
£7350 for the River Plate, Antwerp, and Rouen. 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. IX. ie 
On the great Paris, Lyons, and Mediterranean Rail- 
way system are to be found not a few sections presenting 
abnormal difficulties in the working. These sections 
abound in curves of as little as 300 yards radius, and in 
— ma ewp Robe 3 ve roads has to 
conducted a very heavy goods an r traffi 
and it will be understood that exceptionally powerful loco- 
motives are required to deal with this We illus- 
trate this week one of ninety-four engines designed for 
this work by M. Marie, the able locomotive superintendent 
of the Paris, Lyons, and Mediterranean Railway, and built 
under his superintendence at the company’s workshops at 
Paris. The engine in question is exhibited, and was 
built in 1874. It will be seen that it has a coupled 
wheels, and a glance at the following table will show that 
it is of enormous dimensions :— 


ak of cake bft. 1i 
of gra in. 

Width of grate doe 0abR ek VERS osm int 
Slurface of grate... oe. cee nee coe oes Sa OD. £E. 
Height of crown of fire-box at front ... 5ft. 6fin. 
Height of crown of fire-box at back... ... 4ft. Tin. 
Be ME SUI seih0 Laas Sate jae: eekt. ane = 0b 
pe a err re rr ree | hy 
Diameter inside, smoke-box end ... ... ...  1°73in. 
Diameter inside, fire-box end... ... ... ... 1'8Llin. 
Heating surface of tubes... ... «.. «.. 2050 sq. ft. 
Heating surface of fire-box ... ... ... ... 1068q. ft. 
Total heating surface 2156 


Mean diameter of barrel of boiler... ... 
SINE C0 TORI io) nas gud dae < ose. ave 

jiler pressure per squareinch ... ... ... Ib 
Length of smoke-box teh eal eee 


Width of smoke-box ... .. .. .. «. 5ft. 1}in. 
Diameter of chimney inside... ... ... ... 1ft. 9fin. 
Engine :— 
Diameter of cylinders aay ag 
pS ee eerie, 
Length of wheel base ... ... .. ... «.. 18ft. Spin. 
Diameter of wheels... ... ... ... «.. « 4ft. 1din. 
tons cwt. qr. 
Weight on leading axle ... .. .. .. «. 12 2 3 
Weight on second ditto 2... 1... keane 12 2 3 
Weight on third ditto .. ow. 1313 3 
Weight on fourth ditto 0.0... ke oes 1313 3 
Total weight 51 ll 0 


Adhesion 4 = 7 tonslewt. ~~ 
Gross Load in Tons not Including Engine and Tender. 


Speed. 

















Level. 5 10 15 20 25 80 
1000 | 1000 | 1000 | 1000 | 1000 | 1000 








Tons. 
Goods trains, 9 to 12} 2330 | 865 | 508 | 348 | 256 | 198 | 157 
miles per hour. 1845 | 726 | 432 | 296 | 217 | 167 | 130 
Passenger trains, 16to| 1425 | 592 | 353 | 241 | 175 | 132 | 101 
18 miles per hour. | 1875 | 510 | 307 | 209 | 151 | 112 | 85 
The first engines of the kind were built in 1869, and 
have given excellent results in practice. 

The most striking features about the engine are perhaps 
the unusual size of the boiler and the extraordinary length 
of the tubes—17ft. We learn from M. Marie that with 
good coal, a large grate, and a sharp draught, these lon 
tubes are much more economical of fuel than tubes o 
the more moderate dimensions to which English engi- 
neers are accustomed ; and the adoption of such tubes has 
resulted in the arrangement of all the wheels between the 
fire-box and the smoke-box, the cylinders overhanging 
at the leading end, and so balancing the fire-box over- 
hanging at the traili aes It was, moreover, essential 
that the wheel-base should be kept as short as possibl 
because, as we have said, the engines have to get roun 
curves of as little as 200 yards radius. The wheel-base 
does not much exceed 13ft. The leading and trailing axle- 
boxes have a side play of nearly 2in., the coupling rod pins 
being turned to a partially spherical form, to enable the 
axles to traverse without straining anything. The total 
weight of the engine is — 52 tons loaded, very equally 
distributed over the four axles. The balance beams intro- 


























duced at each side give a good distribution, because, as 
will be seen by a glance at our engraving, the engine is 
supported on two points only at each side. The arrange- 


ment would no doubt entail want of steadiness in an 
engine running at high speed; but at low velocities it 
answers its purpose admirably. The hard work which 
this —— as to perform renders a large grate essen- 
tial, and to avoid —— the fire-box a long way back, 
and so augmenting the phere or weight, M. Marie 
has adopted the wide grate first used, we believe, 
in France on the Eastern Railway. The great 
dimensions of the cylinders enable the steam to be cut 
off at 30 to 40 per cent. of the stroke, even when the 
engine is rcsren very heavy loads, with, of course, good 
results as regards economy. 

We may now proceed to describe the engine more 
minutely. Beginning with the fire-box, it seen 
that this is of the flush top ty The yc mg stays are 
each drilled longitudinally with a small hole, to the end 
that should one break the escape of water and steam will 
at once make the fact known. This is an admirable 
—ee which originated, if we are not mistaken, in 
the United States ; if we are in error on this — perhaps 
a) 


some of our readers may be able to state who hit upon so 
excellent a device ; it would be a pity that his name 
should be forgotten. The roof of the fire-box is carried 


by longitudinal bridge stays supported at each end in 
the usual way. Each bridge stay is tied 7 sling 
stays to the crown of the box overhead. ese stays 
probably overcome an objection bigger Be , and 
with reason, against stays which rest on the tube plate, 
ry Foam they —— the yen of - holes in 

, Squeezing it down, so to s , and depressing 
it. The grate is divided into two portions, one fixed the 
other movable. The fixed portion is constructed on 
Raymondier’s with wrought iron bars, sloping 
from back to front. A hand wheel and screw enables the 


fireman to drop the movable portion of the grate at an 
meget ys Popcorn saplig sauy! wah mag eg bea 


oors are provided, because of the unusual width of 
the grate. ash-pan is much better fitted than is the 
rule on French railways. It is beginning to be under- 


stood that a close ash-pan and good dampers properly 
used conduce powers economy in the consumption 
of fuel. The the boiler is made up of four 

r 


rings, within the first of which is fitted the regulato 
0 


¢, | Two mud pockets are fitted to the bottom of the boiler, 


and also six brackets, which are secured to the side 
frames. The tubes are of b and arranged in vertical 
rows. The smoke-box is provided with a spark arrester, 
in the shape of a grating, The box is bolted on a 

frameof wrenges iron, which isplaced between 
the side mnnen, (aoe m to each other, and forms a 
rigid base, to which the cylinders are fixed. Two No. 11 
injectors are used to feed the boiler. Each will easily 
supply 175 litres, or 38 lions, per minute. The - 
lator consists of a double slide valve, and the blast pipe 
is variable. 

Two side frames of plate iron, 1}in. thick, extend from 
the front buffer beam to the fire-box. This last is 
embraced by a forging, to which the plate frames are 
securely attached. This forging also takes the draw bar. 
The side frames are united to each other (1) by a cast- 
iron buffer beam in front—to which is fit e draw 
hook, which is provided with a Bellville helical epring 5 

2) by the strong box to which we have y referred ; 
3) by three cross frames in plate and angle iron, to which 
the boiler brackets are rivetted ; and (4) at the trailing 
end by the frame which we have already named as em- 
bracing the fire-box. A running board extends all round 
the engine, and the foot plate is protected by a cab the 
roof of which is put to a curious parposs. 

On the section of the line from is to La Bastide, 
the engine drivers, and firemen are found to suffer 
severely from the absence of ventilation in certain tun- 
nels, which are rather too small in cross section. This is 
especially true of the Albespeyre Tunnel. All the engines 
working this section have therefore been fitted with a 
respiratory apparatus, invented by M. Galibert, intended 
to prevent inconvenience. The apparatus is shown in 
the accompanying engraving. The roof of the cab is 






































GALIBERT’S RESPIRATOR. 


made up of two distinct reservoirs, or air chambers, one 
for the driver, the other for the fireman. Each compart- 
menthassuchacapacity that it would hold about 55 gallons 
of water. From each compartment proceeds an india- 
rubber pipe, A A, fitted at the end with a mouthpiece 
of vulcanised india-rubber. In passing through tunnels, 
the men breathe through these tubes, the nose bein 
closed by a clip, or pince-nez. As the air is exhauste 
from the reservoirs, its pressure would fall, and fatigue 
and difficulty of breathing would be experienced by those 
using the apparatus. To prevent this, an india-rubber 
, open to the air, is placed in each reservoir, and 
filling as the Pow air is used up, the pressure is always 
maintained. i i 
a Giffard’s aspirator, 8, is emplo 
through an orifice, which is cl 
by the cocks V V. 

The wheels are made on Arbel’s, or the stamping 
— the spokes being oval in section. They are a 
thoroughly good job. The axle-boxes of the leading and 
trailing axles can, as we have explained, travel sideways 
on curves. Inclined planes tend always to bring them 
back to their places. 

The cylinders are provided with projecting pieces, 
which enter apertures in the side frames, and thus they 
are securely fixed ;an end which can never be attained 
with bolts only, however well they may be fitted. The 
arrangement of the machinery is so clearly shown, that 
no special description is required ; all the stuffing-boxes 
are packed with Duternes’ metallic pecking. The pistons 
are of wrought iron grooved, and the rods are pro- 
longed through the front covers ; each piston and rod is 
forged in a single piece ; the pistons are packed each with 
two cast iron rings ; the coupling rods are fitted with 
gib and cotters. 

The valve gear is of the fixed link type enormously 
overhung. A screw and hand wheel takes the place of a 
reversing lever, and an indicator secured to the side of 
the screw shows the driver in twelfths of the stroke, at 
what point he is cutting off steam in the cylinders. A 
Le Chatelier brake is fitted to the engine. A saddle- 
shaped sand box is mounted on the top of the boiler. 
Two pipes at each side lead the sand down to a point 
before or behind the driving wheel proper, according as 


The air flows in 
on entering a tunnel 





the engine is running chimney or tender first. 
We may say, in conclusion, that the workmanship of 


-| mathematician, and ma, 


'o renew the air contained in the reservoirs, | th 


this engine is in every respect thoroughly excellent, and 

ing in mind the nature of the conditions under 
which it has to work, it is indisputably a well-designed 
machine, although many things about it may not gratify 
English eyes. 








ENGINEERS IN THE MERCANTILE MARINE. 
No. III. 

In two previous papers—see Tue Encrnerr for 
September 13th and 20th—we described the system 
adopted by the Board of Trade in examining candidates 
for certificates of competency as séa-going engineers ; and 
we brought the information we supplied down to the 
end, so to speak, of the second io examination. We 
shall now supply some particulars | papnip. Box third 
day’s examination, and conclude with a few observations 
which may be found useful concerning the life of an 
—- in the mercantile marine. 

he wva voce examination which takes place on the 
third and last day is more ed by candidates than 
any other. It is intended to enable the examiner to 
ascertain personally whether the candidate does or does 
not deserve a certificate. A man may bean excellent 
be able to answer on paper 
every question that can be put to him apc gt 
and the steam engine, and all the same he may be ve 
unfit to discharge the duties of an enginesr,simply from lack ; 
of practicalskilland experience. The examiner issupposed 
to ask such questions as will enable him, by the answers 
he receives, to ascertain what manner of man the candi- 
date is—whether he is stupid or ny a a man of 
resource and coolness, or one who will left helpless 
by a casualty. Such an examination as can be held to 
this end must of course be more less imperfect. But it 
is good in theory at least, as far as it goes, and with a 
good examiner it is in practice also. It is, however, 
in some ways unfair to the candidate, because the 
examiner may hold certain opinions, and if the replies of 
the candidate do not agree with these opinions, he may 
be rejected, in which case he must make another voyage 
before he can present himself again for examination. 
What we mean will be best understood if we give an 
example or two. It must be understood, however, that 
the examples which we shall give, of what may be 
called unfair questions, do not indicate the actual 
hobbies of any individual examiner. They are ideal 
ene of facts, but they are not the facts them- 
selves. 

One examiner has an idea that splits in feed pee 
should always be repaired at sea by drilling a small hole 
at each end of the crack, ang the tube with red lead 
paint, wrapping a piece of thin lead round the pipe, and 
woulding it with spun yarn. It will be seen that the use 
of the sheet lead is exceptional, so are the holes at each 
end of the crack. In the course of an examination the 
candidate is certain sooner or later to be asked what he 
would do if he split his feed. pi If he states that he 
would do his best to make the leak good with canvas and red 
lead putty and spun yarn, it is ten to one that he does not 
pao If, however, he chances to know what the examiner’s 

obby is, and replies that he would effect his repairs in 
the way we have described, all will go well, and his lucky 
answer will cover a multitude of sins. The.examiners 
are contantly changed, and it is almost puponsibingse the 
candidate to form any idea beforehand of what may be 
— answer to give when alternate courses are open 
to him. 

The viva voce examination, is, as our readers will 
have gathered from what we have just said, largely 
devoted to ascertaining what the candidate would do in 
case a breakdown occurred. We append one or two 
examples, 

(1) Some repairs were required to the forward steam 
winch, and the engineers took the portable forge into the 
bows to make them. The forge was carried overboard by a 
sea the same night. The following day, in heavy weather, 
the go-ahead excentric rod of the high-pressure cylinder 
broke in two. As there was no forge on board the rod 
could not be welded up. How would you set the engines 
going again in this case ? 

(2) A crack appears just over the pudgeon in the beam 

working the air pump of a pair of inverted compound 
screw engines. What is the readiest way of stren, 
e beam ? 
(3) The valve spindle of the high-pressure cylinder 
breaks. ere is no means ‘of replacing or repairing it. 
Can the ship still — under steam, and if so, what 
is the nature of the repairs required to enable her to 
use her screw ? 

(4) On a foreign station the crown of a furnace comes 
down two inches in a length of a couple of feet. What 
steps, if'any, can be taken to render the boiler safe under 
steam 

A few questions of much this description find their 
way into steam papers, and questions on steam are asked 
during the viva voce examination ; but we believe we have 

iven a fair idea of the kind of inquiry which the candi- 

ate has to pass through on the third day. In some 
cases, however, the examination is all got through in a 
very few minutes, only one or two simple questions being 
asked. This is often the case when the “paper work 
has been very well done, and the certificates which the 
candidate has received from the firm to which he served 
his apprenticeship, and from his last employers, are 
excellent. If the first two or three questions put are 
properly answered, the examination is usually shortened ; 
whereas if the replies manifest og arg & on the part of 
the candidate, he may be certain that he will not get 
off easily. Some men are exceedingly nervous, and 
lose all  auregs of mind when they come face to 
face with an examiner. They blunder and stumble 
and are reje although they are quite competent. ' 
Other men get through by force of s impudence, 
For example: There was a few years since an examiner 


ening 





whose stock question was, “How many valves are there 
in @ marine engine?” number of candidates were 
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being examined one morning, and they all broke down at 
this point. At last one candidate, on being asked the 
stereotyped query, replied, without a moment’s mgen 
“Nine, sir.” The examiner was posed in his turn, an 
asked how that could be; did not the number vary with 
the engine? The other still stuck steadily to his nine 
valves, and at last volunteered the following explanation : 
“T have served three years in the Vulcan. Her engines 
had nine valves. I have seen them all over and over 
again, and I am sure I am right as to number. I never 
served in any other ship, so I can’t tell how many valves 
other engines may have.” This ingenious young gentle- 
man his second-class certificate, principally on the 
und that he possessed more practica! yey 
rived from —— than any of hisfellows. In the 
present day such a ony | could hardly take place. But 
there is still more room for improvement in the viva voce 
examination of the Board of Trade than in anything else 
connected with thisexamination. Many of the examiners 
are highly competent men, well able to gauge the merits 
of a candidate in a very short time ; but others have had 
no experience whatever at sea; they know nothing of the 
ment of marine engines save from books; and we 
fear that these gentlemen neither inspire respect, nor 
express opinions concerning the merits of those whom 
they examine which are of much worth. Happy is the 
yous engineer who has for his examiners men whom we 
could name—able, courteous, anes, willing to help 
the nervous candidate, intelligent, searching without 
being exacting, and who, when the examination is satis- 
factorily over, dismiss the anxious one with a friendly 
word of advice on his future career, which is stored up 
and acted on for good, possibly, in years tocome. Before 
leaving this branch of our subject, it may be well to 
point out that a young man who possesses the power of 
explaining himself clearly, without stammering and 
stumbling, and involving his sentences, always has a 
great advantage on his side. If the engineer will learn 
to think clearly within himself, he will probably express 
himself lucidly. 

On the wick the Board of Trade examination is fair, 
both in theory and practice, and is calculated to raise 
the status of the members of the profession. That it is 
open to improvement in certain respects is indisputable, 
but with all its defects it is very difficult for an incom- 
petent man to get a certificate, and equally hard for a 
competent man to escape getting one. 

en a candidate has passed, he is asked from what port 
he would like his certificate to be issued, and having replied 
he receives a form properly filled up, and on presentin 
this at the shipping registry office of the port nam 
about a week after the close of his examination he wi 
receive his certificate and all his ee and discharges 
deposited with the Board of Trade during his examina- 
tion. 

Possessed of his certificate, the engineer has next 
to find a ship, and at present this is a very difficult task. 
Unless an engineer can produce first-class testimonials as 
to sobriety and steadiness, he has no chance whatever. 
With these, backed up by connection or interest, he 
will get a ship; but asarule he will have to take just 
what he can get. The younger members of the profession 
at all events cannot pick and choose. The difference 
between steamers as comfort and the reverse is not 
less marked than the difference between the pleasures 
and pains of different voyages. A man may find himself 
sent across the Atlantic in mid winter, or into the lovely 
and peaceful Mediterranean ; but the engineer who wants 
to get on, and loves his profession, will take the rough 
and the smooth with equanimity. A good ship is more 
essential than a smooth sea; and happy is the man who 
gets hold of a pair of engines which will give him little 
trouble, and with parts so duplicated that he need little 
fear the consequences of a breakdown. In the matter 
of berthing accommodation there is a wide diversity of 
opinion on the part of shipowners, some seeming to think 
that anything is good enough for an engineer, while 
others provide soul comfortable berths. 

In conclusion, we may repeat the statement with which 
we began. The life of a sea-going engineer in the 
mercantile marine is in many respects rough and hard, 
and not suitable forthose who fear much work ; but it has 
many pleasures for those who like to see the world, and 
if a young man has right principles, is steady, obedient 
watchful, intelligent, courageous, diligent, ines and 
above and beyond all else, strictly sober, he is sure to 
get on, and attain a position, when going to sea becomes 
a matter of choice not of necessity. One word more ; 
it is often thought that drunkenness is readily condoned 
at sea by seafaring men. There never was a greater 
mistake. As arule captains of large steamers are not 
only perfectly temperate and sober themselves, but 
determined that their engineers shall be sober and tempe- 
rate also. The youngman who is not both will waste his 
time if he goes up for a Board of Trade examination, 
whether he passes or not. 








THE PARIS EXHIBITION. 
No. XXXII. 

Wir the publication of the list of awards and the 
imposing ceremony of the nominal distribution of prizes 
in the Palais d’Industrie, on Monday last, the official 
festivities of the Exhibition may be said to have been 
brought to a close. The 2g ames of the announce- 
ment until so late a date has long robbed the undertaking 
of half of its interest, and although no doubt enormous 
crowds will still be attracted to the Champ de Mars so 
long as the gates are opened to the public, the exhibito 
as a rule, recognise in this last official act the virt 
termination of their labours, and look forward to the 
10th of next month as an unnecessarily protracted delay. 
The marvellous organisation of the féte on the 2ist was 
a striking contrast to the spouse ceremony. The old 
dull interior of the Palais d’Industrie had been trans- 
formed into a brilliant hall, decorated and embellished 


with artistic designs worthy of the reputation of the 
French ; the arrangements for entrance and exit were as 
perfect of their kind as the most fastidious could desi 

and the sagan sen and assiduity of the officials ym 

to lead the visitors to their seats were widely different 
from the obstructive interference of the ordinary 
Parisian sergent-de-ville. It would be difficult to 


imagine by what standard the distribution of tickets 
was guided, and the appearance of some of the 
holders gave rise to speculation _as to the propriety 
of admitting soldiers and children in preference to bond 
Jide exhibitors to witness the ceremony. The latter had 
certainly a preferential —_ to admission, but the small 
number of tickets at the di of the several commis- 
sions—we believe 150 only were granted to the British 


gave rather a national than an international character to 
the féte. As a spectacular scene, the assemblage of 22,000 
visitors under one roof, with all the accessories of deco- 
rative art and gorgeous apparel, was far greater than that 
of the opening ceremony ; but the vast size of the hall 
and the consequent impossibility of any but a very small 
ergs of the audience hearing the words which fell 
rom the different speakers, with the exception of the 
President, whose powerful voice in his opening address 
could be heard by nearly deprived the ceremony of 
every particle of interest. e band and chorus were 
far too chary of their melodies to call for the faintest 
applause, and the uncontrollable excitement of many of 
e jury, whose seats were placed across the hall, exhi- 
bited by their persistence in standing on the benches in 
ite of entreaty, formed an effectual barrier to the vision 
of half the spectators. The only rE» at a national 
air consisted of a couple of bars of “Yankee Doodle,” 
introduced as the American soldiers defiled before the 
estrade, and this scanty ition of the existence of 
anthems, exemplified in those harmonious strains at whose 
sound the heart of every American is supposed to beat 
with redoubled force, called forth vociferous cheers from 
the representatives of Republican rule in France. With 
the exception of this one solitary outburst of sympathy 
and the pleasure expressed at the closing sentences of 
the President’s address, in which he lauded the resources 
and position of France, the whole of the performance 
was ak stale, and unprofitable. The lists of awards 
may just as well have been taken “as read” for all the 
public could hear of their contents, and the early with- 
drawal of at least one-fourth of the visitors long ere the 
féte was brought to a close testified to the absence of 
enthusiasm and interest in the proceedin, Some little 
excitement was caused at the close of the ceremony by 
the spontaneous effort of some of the band, whose 
eth feelings got the better of their judgment, to 
favour the retiring audience with the soul-stirring strains 
of the “ Marseillaise,” but, fortunately for the harmony 
of the meeting, the bandmaster, with the aid of the 
members of the municipal guard, was enabled to check 
their enthusiasm and prevent their loyal intentions. The 
determination of the committee of management to make 
as much money as possible from the exhibitors has 
received further confirmation in the reticence of the 
official press and the publishing of a pamphlet 
containing the official list of awards at the modest 
cost of 2% francs. As there are about 28,000 
exhibitors receiving awards of one kind or another, it is 
but reasonable to expect that each will obtain a copy as 
a record of his success ; therefore, the returns from this 
source alone will add 70,000f. to the exchequer of the 
direction. The proceeds of the lottery have already 
attained the gigantic figure of 6,000,000f., and as demands 
are still pouring in from all parts, the question of a 
further issue of 2,000,000 is being disc course 
a large amount of the p must be invested in 
rizes, but a considerable surplus must remain, and the 
bulk of the purchases are Parisian wares. As a financial 
success to Paris the Exhibition of this year will far 
exceed its predecessors ; the fiscal gains are already esti- 
mated at over £2,000,000 ; the individual profits to hotel- 
keepers and tradesmen cannot be less than £2,500,000 to 
a poy from visitors alone ; the proceeds of the lottery 
will yield a sum not less than £300,000, and still the 
direction are not yet satisfied, and have adopted this 
latter expedient to get the last farthing they can extort 
from the very men who have not only aided, but been 
the main cause, of the success of the Exhibition. 








LEGAL INTELLIGENCE. 


HIGH COURT OF J ee DIVISION. 
cT. 23RD. 
(Before Mr. Justice Lusu, sitting as Vacation Judge.) 
WILDE v. WELLS AND CO.—THE ELECTRIC LIGHT. 


In this case an interim order was made last week, on an 
ex parte application on behalf of the plaintiff, to restrain the 
defendants from selling certain machines used for producing 
electric currents, available for the purposes of the electric light, 
so as to infringe the plaintiff's patent; and leave was given to 
serve notice of motion for the present week for an injunction. 

Mr. Aston, Q.C., and Mr. Romer for the plaintiff, now asked 
that the motion should stand over to enable the plaintiff to 
answer certain affidavits. 

Mr. Wesster, Q.C., Mr. Cuapwyck Heatey, and Mr. 
TERRELL, for the defendant, submitted that the plaintiff was 
not entitled to any 1 gmoonga The defendants had a complete 
answer to the plaintiff's case. 


Mr. Aston, Q.C., asked for time to answer the defendants’ 
affidavits, but the defendants’ counsel objected, and the judge 
allowed the objection. 


Ultimately it was arranged that no order should be made upon 
the present motion, except that the costs should be costs in the 
action, upon the defendants undertaking to keep an account, 
without prejudice to the plaintiff's right to give fresh notice of 
motion for « similar injunction at any time during the ensuing 
Michaelmas sittings. 








TELEGRAPHY IN JAPAN.—There are now 125 telegraph stations 
in Japan, and 5000 miles of wire in operation ; 1000 miles more 
are in course of construction, and still further extensions are 
contemplated. Considering that the first telegraph lines for 





were not erected in Japan before the end of 


practical purposes 
1869, the result achieved is by no means unsatisfactory. 
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section—precluded their chance of participation, and | all 
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Bereran Nores.—A_ Brussels mdent writes :—‘‘A 
re-armament of the ertiliecy fo bone discussed, as the 

material is considered to be much inferior to the cannon 
ao use now in France and in Germany. Two field cannons from 
Essen, of the calibre of 8 centimetres, have been tried at the 
polygons of B They are of cast steel, with three steel 

and longer than the cannon in use now, with a more con- 
siderable initial velocity, requiring also a heavier charge. They 
have been Speke dees far 20 09 metres. The oe 
are of iron, but. have n found not strong enough. ‘The 
breech closing is according to the Krupp system, as the 
oe wo 3 ae satisfactory. It is 
stated that the Government en sa Chambers the 

ty field batteries with these cannon.” 

y’s Post-orrice Eneingers’ Dirrectory.—This is the third 
edition of Kelly’s Post-office Engineers’ the complete 
ness of w has thus insured merited success, ; 
to which this volume forms an index are the most important of 

those connected with our commercial activity, so that a 
volume, really a an directory, should’ be of great value to 
every one engaged n the trades referred to, more especially 
when, as is the case with the book before us, full reference is 
made to every trade and oe in any way connected with 
the principal industries. ‘The directory is accompanied by some 
very useful statistical information, from which we find that the 
total number of persons employed in and about the metalliferous 
mines, and in raising coal, fire-clay, limestone, and oper 1~ ar 
less by 20,141 than was shown y bape year’s returns; and that 
the falling off, as com with the year 1875, is not less than 
41,454. It is plain that the decrease in the past three years’ 
productive industry is remy | due to the great depression of the 
iron and coal trades, which has more or less affected the entire 
working population. Among the industries to which the volume 
forms a directory, may be mentioned engineering works and 
manufactures of ail kinds, such as relate to coal, iron and iron- 
stone, lead, copper, tin, zinc, iron pyrites, and various other 
mineral workings, whether or not they come strictly under the 
ee of mines. ‘T'here is thus no commercial office in which 
the directory will not be found necessary. 

GUNPOWDER MAGAZINES AND LiGHtTNING ConpucTors.— Major 
Majendie, Chief Inspector of Explosives, has recently reported 
on the circumstances attending the destruction by lightning of a 
ge store at Victoria Colliery, Bruntcliffe, on August 6th, 
1878. Respecting the lessons apparently to be derived frcm the 
accident, he says :—‘‘This accident appears to suggest several 
conclusions : (a) In the first place, it sppe&rs to me to afford a 
striking confirmation of the principle which has been repeatedly 
and emphatically enunciated by Sir Wm. Snow Harris and other 
authorities on the subject of lightning conductors, that in order to 
secure an efficient protection for a given building, all the metal 
of the wersja and as far as possible the whole of the structure 
itself, should be brought into actual connection with the system 
of conduction ; in other words, that the general conducting power 
of the mass of the edifice should be completed and all attractive 
and prominent allied in one protective combination so as to 
‘bring the whole as nearly as may be into that ive or non- 
resisting state which it would assume, supposing the whole were a 
massof metal.’ In the present case, assuming the conductor itself to 
have been efficient, a point which there seems no sufficient reason 
for doubting, the system of conduction were obviously defective. 
Not only was the whole length of the building left unprotected, 
the conductor having been on a pole at one end and carefully in- 
sulated from the building, but the iron door which was at the 
opposite end was absolutely unconnected therewith, and was not 
itself supplied with any earth connection. It appears clear, 
therefore, that even what may be deemed per se an efficient 
lightning conductor, i.e., a conductor, which considered alone, 
otiers a path of little or no resistance even to a powerful electric 
current, does not afford a reliable protection to a building unless 
it be scientifically applied, and with due regard to those principles 
upon which the more eminent authorities on electrical science are 

To a di of these principles, especially in respect 
of the iron door being left out of the system of conduction, and 
unconnected therewith, I believe the present accident may be 
attributed. (6) In the second place, this accident suggests some 
observations with regard to the construction of places of storage 
of explosives, not new observations, perhaps, but observations 
which may be profitably repeated in the light of this further 
experience. It will have been observed that the main effects 
were what may be called projectile effects, having been produced 
by the impingement of projected bricks po | débris. The 
advantages to derived in the case of a colliery magazine 
or store from bomb-proof construction, are not commen- 
surate with the serious disadvantages which the present accident 
shows may attend its adoption. (c) Lastly, it is worth while to 
notice that the results of this accident do not appear to warrant 
any disturbance of the distances laid down in the Order in Council 
as those to be observed between stores and the various protected 
works,” 


New AMERICAN PATENT BiLt.—We have received a copy of the 
bill now pending before Congress to amend the statutes in relation 
to Se ane We give below two of the most important sections. It 
is likely that a strong pees will be made against the @ 
of these sections if not of the whole bill, and those sarveadbonat 9 should 
at once take pains to inform themselves of its details, so that mem- 
bers of Congress need have no lack of opinions on it from their 
constituents, — of the bill may be had on —— to W. 
C. Hill, Clerk of Senate. Committee on Patents, Washington, D.C. 
Be it enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled. That from 
and after the passage of this Act no profits or damages in any suit 
at law or in equity hereatter commenccd for the infringement ofa 

atent shall be recovered, which shall have accrued more than 

‘our ae next preceding the commencement of such suit:.Pro- 
vided, That where a party, in order to preserve his right of 
recovery, finds it necessary to institute a number of suits involving 
the same issues, and he is proceeding with good faith and with 
reasonable diligence to bring one of them to final judgment, any 
court in which any of them are pending may, in its discretion, 
grant a stay of proceedings from time to time in any such other 
cases pending before it : Provided also, That the limitation herein 
provided for shall not apply to rights of action existing at the 
of this Act [may be enforced by] on which suits shall be 

rought within [four] two years thereafter, if not previously 
barred 4 laws already existing; but nothing in this section 
contained shall revive any right of action already barred, nor 
prolong the right to sue on any cause of action already existing. 
Section 11. On each and rig & patent for an invention issued 
after the passage of this Act, there shall be paid to the commis- 
sioner a (duty) fee as follows, namely : 50dols. to be paid on or 
before the first day of January occurring next after the expiration 
of four years from the date of the original patent, and 100 dols. 
on or before the first day of January occurring next after the 
expiration of nine years from the date of the original patent ; and 
in default of any such payment, the patent shall expire on the 
first day of April next thereafter. But the commissioner, for 
cause shown, may allow the payment to be made at any time 

fore such first day of April, in which case the patent shall not 
become void. The commissioner shall annually, in the month of 
April, publish a list of the — which have expired for non- 
payment of (duties) fees. Patents issued under this law shall 
contain a notification of the (annual duties) fees to be paid, and 
the_time of such payments. It shall be the duty of the com- 
missioner to keep a record of said payments, and a receipt there- 
for, or a certificate that the payment has been made, sealed and 
executed in the manner provided by law for certified copies, shall 
be conclusive evidence of the payment ; and, — request, it shall 
be the duty of the commissioner to cause such a certificate to be 





ndorsed upon or annexed to the letters patent.— American Manu- 
facturer, 
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_Ocr, 25, 1878. 
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THE WALLACE-FARMER ELECTRIC LIGHT. 


ria2 


_|-a 


Tue statement that Mr. Edison had been using the 
Wallace-Farmer dynamo-electric machine in his experiments 
with electric light has drawn the attention of the scientific 


world to this machine. Readers of THe Encinger will 

rhaps remember that in our issue of June 21st we gave the 
iret portion of an elaborate report on ‘‘ Apparatus for Pro- 
ducing the Electric Light,” obtained by the exertions of the 
Franklin Institute. mong others brought under the notice 
of the committee of investigation, was the W -Farmer 
machine; but the horse-power at the disposal of the com- 
mittee is said not to have been sufficient to bring out its 
full merits. Added to this, since these trials took place, 
several improvements have been made, which render the 
machine much more effective. The improved machine 
has been introduced into England, together with a new 
electric lamp, by Messrs. Ladd and Co., of Beak-street. 
It is almost an axiom with scientific men that simplicity and 
effectiveness are closely allied. Messrs. Ladd have brought 
into notice a machine and lamp of exceeding simplicity, and 
we trust that their experience will show that effectiveness is 
not lacking. According to Mr. Prescott the machine was 
invented by ‘‘Mr. M. G. Farmer, formerly of Boston, now 
electrician at the U.S. Government Torpedo Station at New- 


port, R.I.” The original design has been from time to time 
improved upon by Mr. W. W of the firm of Wallace and 
Sons, Ansonia, Conn. ‘The firm commenced the construction 


of these machines in the spring of 1875. The simplicity of the 
machine will readily be seen Som the sinempaliyiag Wathen. 
tion. It consists of two horseshoe AA Fig. 1, with 
the polesof opposite character facing other. Thesegive the 
magnetic field. The shaft SS passes between the arms of the 
magnets, and isrotated by pulleysfrom both ends. Therevolving 
electro-magnets MM are carried on the shaft, so as to face 
the field magnets. Each horseshoe magnet has its own set of 
revolving coils, the latter being separated by an air space 
between the armatures. In each set of coils there are 
twenty-five magnets, and as the average rotation of the shaft 
is about 800 turns per minute, each et cuts a field of 
force—or, as Professor Everett puts it, tube of force—1600 
times per minute. The division of the armature of the 
rotating coils, and also a cylindrical hole cut nearly through 
the soft iron core of each coil, seems to be intended for the 
purpose of ventilation, and in all probability this feature does 
aid in keeping the coils from excessive heating. Instead 
of being wound in the ordinary way, the coils have four 
wires. The currents generated in the rotating coils are made 
to pass through the field et coils, and are then joined in 
one external circuit. Thus it will be seen that no Dayo mac 
magnet is used, but that cumulative action and residual 

etism are brought into play. The machine is really 
in Tuplicate, and there would be little difficulty in construct- 
ing it so that one set of coils only might be used. As the 
machine is at present used: with a continuous current, a 
commutator is required. We are informed, however, that 
arrangements are made by which alternate currents are 
available. The disposition of the commutator will be seen 
from Fig. 2, and the brushes from Fig. 3. 

The Wallace lamp, represented in Fig, 4, consists of two plates 
of carbon A and B, of which A is fixed and B is connected 
with the armature of a small electro-magnet. The two plates 
are joined up to the opposite poles of the machine. hen 
no current passes the electro-magnet has no effect, and the 
upper plate falls till it rests upon the lower plate. On a 
current being sent through the system the electro- et 
attracts the armature, and thus raises the upper carbon. e 
distance through which this motion takes place can be adjusted 
as required, and as the time occupied by the combustion al 
the length of carbon is considerable, constant adjustment is 
unnecessary, The will give a better idea of the 
lamp than any explanation, The manner in which it acts 
may, ze a The electric arc being started 
at any point the e passes along length 
of the — 2 the ati is diy away. If it 
were possible to make two plates with rigi 
the current, if it passed a a imesh a Ur the ota 
edge atonce. Practically this state of things is impossible, 
and there is always a point of least 


commences, This lamp is really a i 
koff candle. Sty Aap eile ra pow walghachion 


separated by a non-conducting stratum of air. It is hardly 
possible to devise a simpler arrangement. at ae ire 
ever, to this lamp may be noticed—that the light is not 














restricted to one point, but travels the whole length of the 
carbons, and it be difficult to design a glass shade, so 
that the light must be used in the a state. This, of 
course, is not so an arrangement as is obtained by the 
use of glass glo’ the shadows being necessarily more 
intense as the light is less diffused. 

It is stated that the total cost of each lamp, with the neces- 
sary power of about 1-H.P. lamp, is not more than two- 
ae aE hour. The carbons will burn for about one 

un hours without replacing, and some ten lights can be 
obtained from the Wallace-Farmer machine of the type intro- 
duced by Messrs, Ladd. 








THOMSON AND HOUSTON’S ELECTRIC 
LIGHT. 


In our impression for October 11th we indicated a method 
of dividing the electric current for lighting purposes by the 
use of what may be termed intermittent current lamps. We 
were not aware at the time we wrote that such lamps had 
actually been made. We copy from the Journal of the 
Franklin Institute a paper, written in September. by Professors 
Elihu Thomson and Edwin J. Houston, of the Philadelphia 
Central High School, which shows that we were mistaken. 
The paper runs as follows :— 

‘*Having been engaged in an extended series of experi- 
mental researches on dynamo-electric machines, and their 
application to electric lighting, our attention has been directed 
to the production of a system, that will permit the use of a 
feebler current for producing an électric light than that 
ordinarily required, or, in other words, the use, when required, 
of a current of insufficient intensity to produce a continuous 
arc. At the same time, our system permits the use of a 
powerful current, in such a manner as to operate a consider- 
able number of electric lamps placed in the same circuit. 

‘* As is well known, when an electrical current, which flows 
through a conductor of considerable length, is suddenly 
broken, a bright flash, called the extra spark, appears at the 
point of separation. The extra spark will appear, although 
the current is not sufficient to sustain an are of an appreciable 
length, at the point of separation. 

‘In our system, one or both of the electrodes, which ma: 
be the ordinary carbon electrodes, are caused to vibrate o 
and from each other. The electrodes are placed at such a 
distance apart that in their motion towards each other 
they touch, and afterwards recede a distance apart, which 
can be regulated. These motions or vibrations are made 
to follow one another at such a rate that the effect of the 
light produced is continuous, for, as is well known, when 
flashes of light follow one another at a rate ter than 
twenty-five to thirty per second, the effect produced is that 
of a continuous light. The vibratory motions may be com- 
municated to the electrodes by any suitable device, such, for 
example, as mechanism operated by a coiled spring, a weight, 
compressed air, &c., but it is evident that the current itself 
furnishes the most direct method of obtaining such motion, 
as by the use of an automatic vibrator, or an electric engine. 

“In ce, instead of vibrating both electrodes, we have 
found it necessary to give motion to but one, and since the 
negative electrode may be made of such size as to waste very 
slowly, motion is imparted to it, in preference to the positive, 
The carbon electrodes may be rep: by those of various 


ystem, 
The follow. 
. s . e 01 Ow- 
ing is a description of one of the forms of electric lamp which 
we have devised to be used in connection with our system of 
electric lighting :— 
‘* A flexible bar 6 of metal is firmly attached at one of its 
ends to ‘ak ane Go idee oe 
a, e adjustable iece 
electro-magnet m. A metal collar as 
ive electrode, the pee electrode being 
an arm j, attached to the pillar, p. 
insulation at i, into two sections, 
rrent from the 


sup- 
Fh cae 
ie u 

hindi per 








hollow, and has an insulated conducting wire enclosed, which 
c cts th anton sr a at —. Theeurrent 
is conveyed to the negative through db and the coils of 





the et m. When the electrodes are in contact the current 
circula magnetic and the 


o m — it eh attracts 

armaturea, nary, pr e electrodes, w! on the weaken- 
ing of the current, the elasticity of the rod } again restores the 
contact. During the movement of the negative electrode, 
since it is caused to occur many times per second, the positive 





























electrode, though partially free to fall, cannot follow the rapid 
motions of the negative electrode, and, therefore, does not rest 
in permanent contact with it. The slow fall of the positive 
electrode may be insured either by properly proportioning its 
weight or by partly counterpoising it. The positive electrode 
thus becomes self-feeding. 

“The oy map of movement of the pa sa carbon may be 

i 


controlled by means of the rigid bar /, which acts, practically, 
to shorten or lengthen the part vibrating. 
**In order to obtain an excellent but contact of the arm 


j with the positive electrode, the rod r, made of iron or other 
suitable metal, passes a 
cavity s, Fig. 2, filled with mer- 
cury, y in electrical contact 
with the arm j. Since the mer- 
cury does not wet the metal rod r, 
or the sides of the opening thro’ 
which it passes, free movement of 
the mae is allowed bg mq ech any 
escape of the mercury. We believe 
that’ this feature could be intro- 
duced advantageously into other 
forms of electric lam 
‘In order to prevent a break 
from occurring in the circuit when 
the electrodes are consumed, a 
button v is attached to the upper 
extremity of the rod R at such a 
distance that when the carbons 
are consumed as much as is 
deemed desirable, it comes into 
contact with a tripping lever ¢, 
which then allows two conducting plugs attached to the bar 
v to fall into their respective mercury cups, attached respec- 
tively to the positive and negative binding posts wy a direct 
wire. This action practically cuts the lamp out of the circuit. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the of our 
i awe 





CLEMINSON’S RADIATING AXLES. 

Srr,—“ Im ’3” last di is retrograde from his 
previous one, it is indeed a repetition of ‘* Vienna’s” later illus- 
tration of what he—and ‘ Im ptu ” too—conceives my system 
to be, and notwithstanding that “Impromptu” treats us to a 
reverse curve on this occasion, his argument is not varied in 
effect, for the result of his hypothesis must be the same, whether 
entering such a curve or any other. The ignorance which 
“Impromptu” betrays in his remark that he ‘does not think 
any of my carriages have passed over such open road at forty 

es an hour,” is amusing in the extreme, for he is apparently 
daily for ~ the sendin aaa aan to clate fi vo miles 
ily for nearly two years, at s to five 
an hour on some of the most crooked roads in this coun ~ 


‘* Vienna” is once more unfortunate in his reasoning; he sa; 
with Themarech z 


he asserted that my system was identical ’s. Now 
if I recollect t he declared that it was identical with 
method ten years y ! viz., which the Austrian 
wagons were built, and never all to Themarsch’s method 
at all till after it was mentioned by another cor 

myself, K peat eae By Penwends ’s 
method ; why did he erect his joke upon a later and 
deprive it of point it would have if it any 
tel He says I decline to tell the difference between 

em: ’s 
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I 
this only so far as it aids and for the rest I take the 
as them ; hence the failure on the 
of all attempts to solve the problem as admitted 
“ Vienna” and ‘success of mine on the other 





The engines originally supplied by us may or may not have 
Been, 09 as OY too light for the work, but this can be easily 
accounted for. In the initiation of a new enterprise, particularly 
in a foreign country, obstacles have to be overcome and pre- 
judices removed, and, in this instance, many iar circum- 
stances had to be borne in mind, not the least being that it was 
important that the engines should be kept both light and small 
in order to insure their being allowed to run in the streets at all. 
These engines, light though i 


being found impossible to work them. 

It would be manifestly unfair to judge of manufacturers of 
their early efforts, particularly in a field hitherto unexplored 
and we have not failed to prefit by the experience we have gained 
as is sufficiently proved by the success we have attained with our 
engines on the tramways of Cassel, Barcelona, Wellington—New 
Zealand—and elsewhere. MERRYWEATHER AND Sons, 

London, October 23rd. 


8 I aa 7, , 4 
1,—In your issue of the 25th of June engravings an 
descriptions were published of the Wipes Eraaende Pier, 
with the statement that Mr. Thomas Cargill, of Westminster, 
was the engineer. Since then, namely, in your issue of Sept. 27th, 
Mr. Bryant, late of Westminster-chambers, claims to have been 
co-engineer with Mr. Cargill, and states that he made the 
principal part of the original drawings with his own hands. As 
these statements seriously affect myself Oe Ne I am 
pure Pay reluctantly —to state the following facts :—I con- 
ducted the whole of the contract levels, sections, soundings and 
boring operations, and worked out the whole of the design for 
the Withernsea Pier in all its details some two years before Messrs. 
Cargill and Bryant were even known to the company. I sub- 
mitted my designs, &c:, to a civil engineer of high standi , in 
London, who reported and certified to their efficiency. Subse- 
quently, before carrying out the work, Mr. Cargill was invited— 
principally because he was a stranger and free from party 
interest—and agreed to act ss consulting engineer to the company, 
with myself as resident engineer for carrying out the work. On 
Messrs. Cargill and Bryant being installed, I of course placed the 
whole of my designs and calculations at their disposal, and 
checked and verified the same with them both, but principally 
with Mr. Cargill. I now took fresh levels, sections, borings, and 
pared fresh contract drawings, and it was from this time that 

essrs. Cargill and Bryant began operaticns, and insisted—as a 
matter of course, I presume—on introducing certain alterations 
into my designs, which I strongly pointed out as objectionable, 
knowing the nature of the locality and its requirements. Up to 
this date—the time at which Messrs. Cargill and Bryant made 
their alterations—they had not even seen the site of the proposed 
pier, and could not form any adequate idea of its engineering 
requirements, &c. I believe they deposited fresh plans with 
the Board of Trade; probably the first order had expired. 

The commencement of the work was celebrated by the vice- 
chairman and some of the directors screwing in the first pile 
amid some demonstration. A sealed bottle, containing several 
papers, were deposited in this first pile, with a hment docu- 
ment, upon which was an inscription, giving full particulars as 
to the project, ceremony, and offices of the company, and, 
“designer and engineer, Mr. Robert Pickwell, Hull; consulting 
engineer, Mr. Cargill, London,” &c. 

After considerable difficulty and delay the work was completed, 
and as soon as the pier was practically out of Mr. Cargill’s hands, 
thecompany instructed my firm, Messrs. Clarke and Pickwell, civil 
engireers, Hull, to take out most of Messrs. Cargill and Bryant’s 
alterations, and bring the pier back to my original design as 
nearly as possible. This we are now doing. I may state that the 
toll-houses and landing stages were done by my firm, and the 
saloon by a local architect. OBERT PICKWELL. 

Yorkshire-buildiags, Hull, October 9th. 











AMERICAN LINE SHAFTING. 

Srtr,—Allow me to add my testimony of the efficacy of the 
American shaft bearing, as asserted in your issue of the 12th inst. 
In the year 1854 I erected in Peru a line of 3}in. shafting, sup- 

rted by this description of bearing, made, I think, by a Phila- 
Nelphia company. The fabric was wrecked by the at 
earthquake in 1868, but afew of the bearings were found and 
re-erected soon afterwards ; and they continued in operation until 
last year, wtien they became totally lost in the great earthquake 
of that period. Up to the last moment of their useful career 
their condition was perfect, whilst other bearings of brass, made 
according to the English method, and placed in the same line of 
shafting, were renewed more than once during the last eight 


years. T. PATrerson. 
Birkby, Maryport, October 19th. 





REFLECTORS IN PLACE OF GROUND GLASS SHADES FOR 
ELECTRIC LAMPS. 


Srr,—In suggesting metallic reflectors for electric lamps, more 
especially for street lamps, my object is—(1) to avoid, to some 
extent, the loss of light from absorption, which is a recognised 
defect in the semi-transparent shade ; (2) to throw on to the road 
and the lower stories of the houses those rays which are emitted 
at angles greater than, say, 45 deg. to the horizontal plane, thereby 
turning to useful account a large portion of the light which at 
present is wasted. 

The principle embodied in these reflectors may be carried out 
in a variety of designs, differing from one another in the sha 
and arrangement of the two reflecting surfaces. I shall fully 
describe one only, which, although it ap to me better in 
most respects than others [ have ht I Id 
believe free from certain defects. Men of more experience in 
these matters than ae will, doubtless, be able to work out an 
arrangement possessing advantages over my own. 

The figure represents any vertical eo through X Y, the 
centre line or axis of the lamp. The reflectors being surfaces of 
revolution on this line, all such sections are identical in form. 
The arrangement for supporting the electric poles, as well as some 
details not pertaining to the action of the reflectors, is omitted 
in the figure. The top of the lamp is a concave parabolic reflec- 
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The arrangement for producing the light may be carried on a 
vertical stem connecting the two reflectors. For street lamps, a 


lamp glass—t: nt, and of a cylindrical sh: would pro- 
bab as meen te protect the bright surfaces from atmosphe- 
ric action. 


Another construction, possibly worth mentioning, consists of 
an upper and a lower hyperbolic reflector, with their vertices 
downwards. The upper reflector is convex, the lower one con- 
cave, and the light—invisible from every point below—is placed 
within the latter at its focus, which is also one of the foci of the 
upper reflector. With this arrangment a large portion of reflected 
rays rise at a high angle, and it — serve therefore for the 
illumination of halls and theatres, where it is necessary to light 


up the ceilings. Joun R, CAMPBELL, 
Charing, Kent, Oct. 22nd. —— 


Stz,—Your correspondent ‘‘James Craig,” whose letter 
appears in weg issue of last week, will find the proposed arrange- 
ment for the electric light with disc carbons exhibited in the 
French annexe devoted to telegraphic apparatus of the Paris 
Exhibition. R. 

Parson’s Town, October 20th. 





TRURO WATERWORKS. 

Sir,—I observe in your current issue a paragraph to the effect 
that the construction of these works is now in the hands of Mr. 
George E. Gavey, M.I.C.E., and I write to explain that that 

ntleman is the local representative of the contractor, who is 
Mr. Bower, of St. Neots. 

The design and superintendence of the works are in my hands 
and Mr. G. Sealaeans. of , who is the resident 
engineer. W. SHELFORD. 

_ 35a, Great George-street, Westminster, October 23rd. 





Str,—I do not object to a clerk of the works taking all the 
credit that may be due to him in the ing out of any works 
on which he may be employed, but I do object to his appearing in 
a character to which he is not entitled. In a paragraph of last 
Friday’s Enarveer, Mr. Gavey is made to appear as if he were 
the contractor, instead of what he is—the clerk of the works. 
Will you kindly allow me to state that I am the contractor for 
the Truro Waterworks, and Mr. Gavey is fulfilling the honourable 
position of a clerk of the works. Gero. Bower. 

St. Neots, October 22nd. 





DAVERIO’S ROLLER MILLS. 


S1r,—In justice to Mr. Daverio, and as his representative in 
this country, I must ask you to kindly allow me — for the 
following correction of your report on “ Milling omer 0 
the Paris Exhibition” on page 255 of your last issue :—The 
Daverio patent roller mills at Paris are not exhibited by Messrs, 
Escher, Wyss, and Co., nor made by them, but are Mr. Daverio’s 
own exhibit. There is one passage in your report which, by 
ordinary readers, might be understood to imply that some of the 
characteristic parts of Mr. Daverio’s mill were s' to him 
by Messrs. Ganz and Co.’s machines. The reverse is the case. 
The arrangement of Mr. Daverio is entirely original and his own ; 
and Messrs. Ganz and Co., by special arrangement and licence 
from Mr. Daverio, use the three roll principle with separate feed 
for each of the two crushing surfaces. 

Mr. Daverio’s roller miils are already successfully introduced 
in this country. Henry Srvon. 

Manchester, 17th October. 





CANALS AND RAILWAYS. 

Str,—In mooting the relative functions of rail and waterways, I 
had not the Shannon specially in view; but ‘twill serve. There 
seems an idea that because its traffic is scanty, its depth should be 
scanty too. Would it not be sounder to say that the poverty of 
the neighbourhood—the cause of the scanty traffic-—renders cheap 
transport a necessity? On mod int, see Molinos ating = 
une ition & peu pres m: matiquement exacte que le 
du thet. ay en raison inverse du tonnage du bateau.” at author 
advocates a depth even greater than the minimum national 
mouillage in France—2 metres—and one looks vainly for any 
recent instance of shallowing an existing pi ape On the con- 
trary, deepening seems everywhere the order of the day. The 
enlargement of the Erie Canal is said to have lowered the cost 

transport 50 per cent. land will soon have to decide 
whether, catching at a cheap solution of her drainage difficulties, 
she will impair her chief check = railway monopoly, or 
whether it may not be worth while to maintain and even 
improve her waterways, to escape the fate of the sisterisle. 

Ts ic not conshunive aguinet al water-lines when they fail 
i ing expenses. In France the nominal deficit is 
but increaseth national 
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October 21st. 


PLUMBAGO AS A LUBRICATOR. 
S1r,—I am glad to see your columns are open to the discussion 
of plum 9 for lubricating : I rus 
opinions * ‘oot-note is most encouraging, 
and, as one in a similar branch of cadeterinae ame 
spondent “R.5.,” I should like to say that I have for many 
weeks run on the pues marked J, Shinined from the Patent 
Plumbago Crucible Company at Battersea. I prefer this form to 
finer, as it is more di I use the helene in the engine- 
room, the cardings —— and the looms—weaving. The 
saving of oil in the two is very considerable, but in the 
latter I have not been so successful. The looms need oiling so 
frequently, the weavers do it themselves, and being women, 
could not use the plumbago properly unless we invent some means 
of applying it. I find it answers for hot ings very well; also 
for wooden cog-wheels; it saves them by polishing the surfaces, 
thus lessening the friction, and so kee them wearing. 


I think it would be y valuable for marine engines, where 
the speed of the shaf is very great, causing + trouble with 
hot bearings, unless oiled very frequently ind 

Ihave thought whether supplying cans can be produced of some 
squeezeable material, so that the lubrication may be applied after 
the manner of the scent fountains, The purport of my letter is 
to ask for information from some one that may be able and willing 


to give us practical information. F. K. P. 
ber 18th. 





LEGISLATION ON PATENTS. 

Srr,—In dealing with the issue pruned in my former letter as 
between a change in the mode of granting ‘patents, and in that 
of trying them when granted, I intend to consider first, what 
may be called the negative side of the subject—that is to say, 
the objections to the amendments proposed by the Government 


bills. 

The first objection is—that to subject every application for a 
patent to preliminary examination would involve a great waste 
of power in the Patent-office, because under the existing system 
as much effect is produced by the self-acting process of eee | 
abandonment as by the American system of examination. As 
proved in your columns last year by reference to the numbers of 
applications for, and grants of ts in the two countries, the 
proportion of grants to applications for them was in each coun 
as twoto three. Taking then the number of applications at ‘ 
there are as arule under our existing system about 2000 only that 
are carried to completion, the remaining 1000 being voluntarily 
abandoned. 

In order, however, to form a better idea of the great waste of 
examining power involved in such a system, it may be as well to 
take the number of applications for patents in 1 These I find 
to have been 4949. According to the above proportion the 
number of those abandoned would be 1649, and would represent 
the amount of power in the Patent-office wasted in the course of 
a single year, in the examination as to novelty of applications, 
that if left alone would be suffered by their authors to lapse. 
Why should the Government show a greater interest in the 
“inventions” thus deserted, than was apparently felt by their 
authors themselves ? 

But a second objection is here naturally og seeny The exer- 
tion of examining — thus wasted would have the effect of 
greatly retarding the ome? through the Patent-office of those 
more important and valuable patents, in the interest of which a 

tent law is supposed to exist. In my communications to you 

ast year I dwelt on this point at considerable length, and there- 
fore I do not at present feel justified in taking up your space with 
any elaboration of argument, but will content myself with urging 
the great importance of the point in its bearing on the whole 
question of preliminary examination. The professed object of 
such examination is to separate the pure metal from the dross, by 
eliminating what is old and useless in the ‘‘ inventions ” presented 
for examination, and preserving what is new and useful. But if 
the time and attention of the examiners are unn ily 
up to so enormous an extent as they would be on what may be 
called ‘‘consumptive inventions,” it would be at the expense of 
delay, which would be highly prejudicial to the life of the more 
healthy subjects; and it is not at all to be supposed that all 
those “‘inventions” which are now abandoned would be more 
readily disposed of than those which are adhered to; the —s 
of the question of novelty might be just as difficult in the case 
an i ificant ‘‘invention” as in that of a more important 
one, and might consume as much of an examiner’s time. 

The above difficulty of delay of valuable patents would be 
experienced even supposing the existence of an adequate staff of 
examiners in the Patent-office, but judging from w was pro- 
posed by the Government bills, I do not at all believe that such 
a staff as the Treasury would sanction would be anything like 
adequate to the disc’ of the duties required. And this 
constitutes a third objection that arises in my mind to the adop- 
tion of the system of ran, examination in substitution for 
our existing system. I could mention other points, but those I 
have referred to are, I think, sufficient to suggest to those of your 
readers, as are conversant with patents, that whatever may be 
said in favour of preliminary examination as an abstract theory, 
it would break down in practice, and entail greater evils than at 
present exist. Wuu1am Spence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, Oct. 17th. 











Soutn Kenstneton MusguM.—Visitors during the week ending 
Oct. 19th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,120; mercantile building 
materia, aah ther collections, 1784.”"On Wetnesday, Thurs 
day, and Friday, ission 6d., a.m. m., Museum, 
1668 ; sheveaaiiie marine, materials, pt other collec- 
tions, 84. Total, 14,606. Average of = in 





corresponding 
7-7 crn Total from the opening of the Museum, 
17,597,400. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA, 
Dunrine the fifteen years of their existence only two passengers| Iv is thought that Liberia may become one of the great cotten-| I is re that a bed of fine lith hic stone has been 
have, itis said, been Villed hed the lines of the ‘Atlantic and Great | producing countries. Replan : onl found at , in ia. ae 
y: 


THE opening of the New York Metropolitan Elevated Railway 
has reduced the earnings of the Sixth Avenue Tramway Com| y 
during the past three months by about 12°9 per cent. This, it 
is stated, represents an annual falling off of about 486,060 pas- 
sengers. 


Tue breakage of a coal wagon caused a breakdown on Wednes- 


is necessary every twelve 

or fifteen years, The vlons bates in the first ng pie 
becomes strong enough to defy grass. 
SomEoNE has taken the trouble to estimate the com ve 
number of letters of the al; used in o lish 
a 2 Taking 110,000 letters, which gives round numbers for 
every letter, the al is used in printing in the — 
400 


year, 


: in the wai a rege pay 8600; b, 1600; o, 

day night near Crewe, and caused the trains coming from | d, 3, 12,100; f, 3 8, 1700; h, 6400; i, 8600; j, 400; 

London and Birmingham to Liverpool to be delayed a iderable | k, 800 ; ; ™, 3 n, 8000; 0, 8000; p, 1700; q, 500; 

time. Tr, 6200; s, 8000; t, 9000; u, 3400; v, 1200; w, 2000; x, 400; 
Tue Philadelphia and Reading Railway Company owns a fleet | y, 2000; z, 200. 


comprislng fourseen iron steamers, which this year have made 


546 voyages, running 483,236 miles, and 602,496 tons of 
coal. ‘Gincs 1869 the fleet has run 2,000, les and delivered 
2,099,036 tons of coal. ; 

THE breakage of a ballast wagon axle caused a serious accident 


at St. Fort ion, on the Tay — branch of the North 
British Railway, on night. rails and sleepers were 
torn up for a ce of half a mile, and the wagons ran partly 
on and partly off the metals. 

Tue Central Illinois Railway Company issue ‘‘ ten ride tickets ” 
for the convenience of the passengers on their suburban lines. 
These are issued at very low prices, as the following rates recently 
published in Chicago will show :—To Thirty-first-street, 3} miles 
—and intermediate stations, 60 cents, or about 2s. 7d.; to O: d, 
4} miles, 70 cents ; Forty-third-street, 5 miles, 80 cents; Kenwood, 
5°8 miles, 90 cents ; Hyde Park, 64 miles, 1°00 dols.; Woodlawn, 
7°8 miles, 1°20 dols.; Grand Crossing, 94 miles, 1°30 dols. 

Tue shadow of a probable coming event recent; 
itself in New York. On the New York Elevated way, the 
conductor mistook the signal of the switchman, and, s' his 
train, it ran npon a closed switch, and careened so as barely to 
escape falling into the street below. An American ontemorree 
says this is “an illustration of the danger of using signals w 
may be misunderstood, as in use on many of our roads to- 
day are liable to be.” It may be taken as illustrating the neces- 
sity for certain other precautions. 

Amone the various schemes which have been proposed to 
diminish the noise of the trains on the New York elevated roads, 
the Manufacturer and Builder calls attention to one suggested by 
a manufacturer of electric clocks. The inventor proposes to lay 
a twisted steel wire rope in a groove on the top of the rail, so 
that the wheels of the cars may run on this rope, and not rest on 
the rail itself, and he has actually gone to the trouble of making 
models to show that “such a rope has indefatigable elasticity, 
when struck with a hammer or ered by the rapid motion 
of a rolling wheel.” 


Tue total nominal capital of .the railwa: 
dom at the end of 1877 was £674,059, Com: with the 
total on the pureeperens coe in 1876, viz., 214,776, there 
is an increase of £15,844,272, or about 2°4 per cent., a somewhat 
smaller rate of increase than in the previous year. is rate of 
increase is still, however, considerably higher than that of the 
mileage open for traffic, and so far confirms the — that 
a considerable part of the increased capital of railways is 
expended on lines already Be ves for traffic. A comparison of the 
total capital per mile of railway open for a series of years shows 
this very clearly. In 1871 the capital per mile of railway open 
was 943; in 1872 it was £35,984; in ve lyre! in 1874, 
£37,078 ; in 1875, £37,833 ; in 1876, £39,012; in 1877, £39,472. 

THe Lake Shore Railway Psy are now employing a 
system of signals ag woe aang e use of the steam whistle, 
and which is briefly d as follows :—A telegraph line has 
been laid from the Perenas River Railroad bridge to the rail- 
road shops west of Cass avenue. At intervals between these 
points are stationed switchmen to attend to the different sidings, 
and a small house is at each point to protect the men 
from the weather, their business demanding constant attention 
all the year round. At each of these houses is a Morse relay 
with a gong piteded, similar to those used in the fire alarms in 
the city. e wires are constructed in two separate crenite, one 
reaching from the shops to the target rey east of the Union 
— where the double track diverges into the building. The 
other circuit extends from the oo to the drawbridge at the 
river. When a locomotive app es the railroad shops goi 
west, the switchman at that place gives the signal to the 
switchmen west of him, notifying them of the exact track the 
locomotive is to take. By the number of strokes on the bell the 
switchmen know immediately what switches to open. 

A curious instance of the failure of the block system is 
supplied by an accident which occurred on the 5th of August, at 
Stepney Junction, on the Great Eastern Railway. the 
9°2 a.m. Great Eastern Company’s up passenger train from Wool- 
wich to Fenchurch-street, due at Stepney at 9°26 a.m. was cross- 
ing the down line at gd junction, it came into collision with 
the 9°22 a.m. London, Tilbury, and Southend Company’s down 
special r train from’ Fenchurch-street to Southend, due 
at Stepney at 9°28 a.m. Twenty-four complained of 
injury. The guard of the Woolwich train and the driver of the 
Tilbury train were also injured. In the Woolwich train the 
three rear vehicles were thrown off the rails and damaged. In 
the Southend train the engine, tender, and four front vehicles 
were thrown off the rails and damaged, van having moun’ 
the tender, and the two —_ extit having been thrown 
overontheirright sides. General Hutchinson, R. E.,reporting on this 
accident, says it was caused partly by the failure of the down 
home main line signal arm to return to 
taken off to allow the main line down train to two minutes 

reviously ; the junction signalman then having put back the 
) Pin into the position of “‘ danger,” prior to lowering the up home 
signal for a train to pi to the up third line: and partly by 
the action of the same signalman, who, upon seeing that the down 
home main line signal-arm was showing “clear” when it ought 
to have been at ‘‘ danger,” and that the down main line train was 
rapidly cg AGE it, =e shifted the facing-points on 
the down line, by doing which he turned the down train across 
the path of the up train, the engine of the former striking the 
third vehicle from the rear of the latter. Had the left 
the facing-points alone, no collision would have happened, and 
the down train would have been merely turned on to the Blackwall 
line. He states that his reason for moving the points was that 
he thought there would have been just time for the up train to 
have cleared the ing before the down train reached it, and 
that he was afraid of allowing the down train to run on to the 

lackwall line in consequence of the danger to be <a 
from the funnel of the main line engine striking the low roof of 
the arcade over the Regent’s Canal dock, the engines of the 
Blackwall trains aoing eae. low funnels on account of this 
roof. He, no doubt, with the best intentions, but he would 
have been wiser to have let the points alone. He is, moreover, to 
be blamed for not having seen that the down home main line 
signal-arm obeyed the motion of the lever when he put it into the 
position of Pheer i ™ though at the same time, considering the 
exceedingly rapid traffic at the junction—a train every two minutes 
on an a and sometimes three together—it is not to be 
wondered a occasionally omits the important duty 
of seeing that the signal-arms move with the levers. The signal 
which failed on this occasion had not been known to do so on any 
vious occasion, and I could not the cause of its 
Paving stuck in the post in the present instance. Since the colli- 
sion it has been provided with some additional weight. It is 
— Rpg Mase ; but rt = = worthy of re whether, 

insure as far as possible the accurate working of—especiall: 

= it would not be wise to substitute ae 


showed 


of the United King- 





danger, after it had been | 2dmi 





In the course of his researches on rotary magnetic polarisation, 
M. Henri Becquerel has been led to the direct estimate of the% 
action of terrestrial magnetism upon different bodies. In the 
course of these experiments he has found that if a tube, contain- 
ing bisulphide of carbon, is placed between a iser and 
an a, in the plane of the magnetic meridian, there is 
an angular difference of 6°5‘ between the two positions of the 
plane of polarisation when looking towards the south or towards 
the north. The difference he attributes to terrestrial action. 

A TROPOPHONE, or instrument for showing the number of revo- 
lutions being ie by an engine or machine, is descri in the 
Revue Maritime et Coloniale for October. It is shown in two 
forms. In one the number of revolutions is a) pepe, | ascer- 
tained by means of the note from a siren which is driven by con- 
nection with the machine, air being supplied through a pipe from 
another source. In another form, an apparatus for providing 
air at a pressure Mpa with the number of revolutions made, is 
attached to an sir cylinder in which works a piston the position 
of which indicates by pressure of air the number of revolutions 
necessary to maintain it. 

For woods a brown colour, sulphuric acid, more or less 
diluted, acco: to the intensity of the colour to be produced, 
is “Pp ied with a brush to the wood, ery cleaned and 
dri A lighter or darker brown stain is obtained, according to 
the strength of the acid. When the acid has acted sufficiently, 
its further action is arrested by the application of ammonia. 
Tincture of iodine yields a fine brown coloration, which, how- 


ever, is not ent unless the air is excluded by a thick 
coating of pol Nitric acid gives a fine permanent yellow, 
which is converted into a dark brown by the subsequent applica- 


tion of tincture of iodine. 

A very curious effect is, it is said, produced on oils of petro- 
leum, even the lightest, by addition of pulverised soap-wort (a 
herbaceous plant of the family of Caryophilee). The powder 

di in water and mixed with the oil, the latter forms 
a very thick mu so that the vessel in which the experiment 
is made may be inverted without its contents escaping. What is 
still more singular, if a few drops of phenic acid be added, and 
the. mucilage agitated, it becomes in a few minutes perfectly 
limpid. e have not tried the experiment, but if La Nature, 
which is responsible for the statement, is correct ; the experiments 
suggest a means of rendering light oils more safe in transport. 

Dr. J. W. MAttet, F.R.S., a short time since made the inter- 
esting observation that a wire placed east and west, and traversed 
by an electric current, suffers an apparent alteration in weight, 
due to the effect of the earth’s magnetism upon it. The experi- 
ment, which was unsuccessfully attemp by Faraday, was 
made by attaching to the arm of a delicate balance a series of ten 
horizontal wires fastened to a strip of dry poplar 3 metres long, 
25 millimetres wide, and 5 millimetres thick, the ends of the 
wires being branched and bent downward so as to di 
mercury-cups at each end. When the current of ten Grove cells 
was passed hep the wires placed east and west, from east to 
west, the side of the balance to which they were attached sensibly 
preponderated ; while, when the current passed from west to east, 
the other side went down. These results may be observed with 
a single wire only a metre long, and may be found to have 
important bearings in future discoveries. 

A sHort time ago we referred in this column to the danger 
attending the use of hardened beakers, In the A’ number 
of the Moniteur Scienti, M. J. Laurent, of Marseilles, cautions 
the scientific world generally, and chemists in — against 
the use of de la ie’s toughened glass. He considers the 
objects and utensils made of this substance to be no better than 
so many Prince Rupert’s drops or Bologna flasks, from which 
they differ only by their shape. M. Laurent adduces an instance 
where a dish made of toughened glass was used at a stearine 
factory at Marseilles ; it suddenly broke into thousands of frag- 
ments upon being p on the metal scale of a balance. It was 
then in a state of cooling down from 110 deg. C., at which 
temperature it had been maintained for some time; but it had 
previously been in use for about a month, and its sudden destruc- 
tion was entirely inexplicable, save by the theory above mentioned. 

M. Ave. Cuarrentizr and Dr. Landolt have found that the 
sensations of light and of colour are the results of two entirely 
distinct functions, which, although they are intimately blended 
in the habitual use of the vision, may be clearly distinguished 
from each other by physiological analysis. By experiments with 
lenses, they found that the sensibility of the eye to light was 
much greater when the eye is at rest in darkness than when it is 
in activity. There was, however, no such difference noticeable 


ted | in the sensibility to colour. Charpentier thinks that the explana- 


tion of this fact is to be found in the discovery by Boll and 


Riihne of a reddish chemical substance in the retina, which is | begi 


discoloured by light and which is renewed in darkness. If we 
as seems probable, that the optic nerve is excited not 
di y, by light, but indirectly by the chemical modification 
which the Tight produces in the retinal red, the superior sensi- 
bility of the eye in repose may be explained by the excess of the 

hemical substance which the eye has acquired under the 
influence of darkness. 

Tue following notes from the Polytechnic Review on the action 
of chemical reagents upon vegetable fibres of the followin 
materials used in textile mannfactures may be found usef 
to some of our readers. Linen: Sulphuric acid, cold and con- 
eentrated, almost dissolves the fibre ; ammoniuret of copper gives 
rise to an i swelling, and finally also dissolves the internal 
membrane, Sulphate of aniline indicates the variable quantities 
of ligneous matter ; caustic potash gives it an orange-yellow colour. 
Hemp: Sulphuric acid gives it a green colour; ammoniuret of 
copper produces a pom Beta ag a solution, the 
internal membrane re’ ing in a folded state; sulphate of 
aniline gives a very intense coloration ; colours it an 
orange-yellow. Jute: After a preliminary treatment with dilute 
chromic acid, to which a little sulphuric acid has been added, jute 
takes a blue colour. Ammoniuret of copper swells it slightly ; 
sulphate of aniline “ag gp a very intense yellow coloration, 

roving that the fibre is stron: y lignified. rmium tenax 
[New flax): Fuming nitric acid colours the unaltered 
iber-cells red, but not the fibre after bleached, or even 

es colle ae tha ae oe ek ning Soaiee’ she 

) moees e colours re & yellow, as) 
of lignification, Additional shecechertotion are linen 
yed orange by the tincture of madder ; magenta, followed by a 
ef immersion in ammonia, gives it a fine red colour. It is 
tinged black by the anhydrous perchloride of tin; a slight yellow 
soda lye ; iodide of jum communicates to it a blue stain, 
ul almost dissolves the cellules; if steeped in oil or 
becom: The raw 


gaia 
the same action as potash ; the raw fibre is coloured 


into the | P° 





Tue Gas Committee of Leeds has decided to recommend the 
Town Council to reduce the price of 
per 1000ft. from January Ist next, 


Tue Corporation of Belfast proposes erecting new covered 
markets at the cost of £3000, which sum they in‘end to take from 
the accumulated profits of the gasworks, also under their control. 


_. ToECouncilof the Royal Society has again announced toall whom 
it may concern that applications for rants fromm the Government 
Fund of £4000 for the promotion of scientific research, or from 
the Government grant of £1000, must be forwarded to the 
secretaries of the society before the last day of the present year. 
The meeti the committee to consider the applications will 
be held in February next. 

THE Dutch Government proposes the construction of a canal 
between Amsterdam and Gorinchem, and the improvement of 
the Waal and Rhine, in order to make them navigable for sea-going 
vessels as far as Arnheim. Flushing, Rotterdam, and Dortrecht 
would be benefitted by the pro} improvemen 
result of the financial success of the 
Amsterdam and the German Ocean. 


Tue French Minister of Public Works, in his half-yearly report 
upon the coal and iron trade, states that during the first six 
months of 1878, 8,004,855 tons of coals were raised, as against 
7,852,930 for the corresponding six months of 1877. There has 
been a slight decline in the basin of the Loire, but an increase in 
the northern coalfields. The total produce of iron was 352,348 
tons, as against 387,337 tons for the first six months of 1877 
including 26,230 of rails ; but the production of steel amounted 
to 139,622 tons, three-fourths of which consisted of steel rails. 


TuE Council of the Meteorological Society have arranged for a 
course of six lectutes on meteorolgy to be given at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, on 
successive Thursday evenings, commencing on the 31st inst., at 
eight o’clock, The first lecture will be by Dr. R. J. Mann, on 
the ‘‘Physical Properties of the Atmosphere.” The other lec- 
turers will be J.. K. Laughton, F.R.A.S.; R. Strachan, F.M.S.; 
Rev. W. Clement Ley, M.A., F.M.S.; G. J, Symons, F.R.S.; 
and R. H. Scott, ¥.R.S. Admission. to the lectures will be by 
ticket only, which may be obtained free on application to the 
assistant secretary, at the office of the society, 30, Great George- 
street. 

Buast furnaces have been in use in America, it appears, for 
about 158 years. In the Bulletin of the American Iron and 
Steel Association, Mr. James-M. Swank publishes an article in 
which he says: “ A year ago we carefully and aggre investi- 

ted the whole subject of a in the erection of ironworks 
n Pennsylvania, and unhesitatingly awarded the honour of 
having erected the first furnace in the State to Thomas Rutter 
and his associates, who built Colebrookdale furnace, Ironstone 
Creek, in Colebrookdale township, in Berks County, as early as 
1720, and probably in that year. The furnace, which was suc- 
cessfully worked for many years, stood about eight miles north 
of Pottstown, three-fourths of a mile west of Boyertown, and 
about two hundred yards from the Colebrookdale Railway. 
Plenty of cinder marks the exact site.” 


Art one of the largest carpet manufactories in Philadelphia, the 
electric light has reeny, been adopted to illuminate its floors, and 
with complete success. ‘The apparatus consists of a Brush dynamo- 
electric machine of 12,000 candle power, arranged to give four 
separate currents, each supplying an electric lamp of 3000 candle 

wer. ‘Two of the lamps are placed on the third floor and two 
on the fourth floor of the building. Estimates were made as to 
the amount that the light furnished by this apparatus would cost 
if used by the carpet company, as it was used on this occasion, 
and it was ascertained that the total cost for the whole light 
from the four lamps, including the items of consumption of 
carbon in the lamps, interest on the investment and wear and 
tear, would not exceed 2s, 6d. an hour. The light pevtaeed was 

otometrically equal to 800 gas burners, burning 5ft. of gas per 
our each. This amount of gas would cost 32s. per hour. 

Mr. Bateman’s report on the Glasgow sewage question has 
been published, and it is to be di at a meeting of the town 
council next Monday. ‘The three schemcts submitted for con- 
sideration by the engineer do not differ from each other in prin- 
ciple. The first is to pump the sewage of the south side across 
the river at a point opposite Glasgow Green, and to convey it in 
an immense sewer along with the whole of the sewage of the north 
side to Dalmuir. Here it is proposed to establish works for 
treating the sewage chemically. The second scheme is to bring 
the sewage of the north side across the river, and convey it along 
with that of the south side to land to be acquired in the parish of 
Govan, there to be treated as proposed at Dalmuir. The third 
scheme is a combination of the other two; the north side sewage 
to be taken to Dalmuir, and that of the south side to be conveyed 
to the Govan lands, 


In writing of the progress made in the construction of the 
Great East River Bridge, a writer in the Brooklyn Eagle, of 
September 12th, says: ‘‘ Work on the great cables is approaching 
completion, and only about fifty tons of wire remain to be 
delivered upon the contract of J. ne Haigh, for wire. The 
strands of the two down-stream cables have been lashed together 
by means of clamps shaped somewhat like a horseshoe, and next 
week the work of wrapping the strands from end to end will 


gas from 2s, 6d. to 2s, 2d. 


which are the 
-Muiden Canal between 


in. The wire used for wrapping is No. 104 galvanised wire— 
about two sizes smaller than the wire in the strands. The 
work of stretching the wire in the final strand of the two up- 
stream cables is progressing, and will be completed very soon. 
The sheds and machinery on the top of the anchorages are being 
cleared away as fast as possible, and when the strand-raaking is 
completed, several courses of stone wi laid upon the top of 
the anchorages and towers. The work on the pea is going 
on toward the Faces where it can be suspended for the winter, 
when it will probably be stopped.” 

M. Layprin has recently communicated to the Academy of 
Sciences the results of pe | on ome studies relative to the 
different qualities of plaster of Paris, and, according to Galignani, 
he finds that its more or less Se settling is due to the mode in 
which it is burnel. Its properties are very different when it is 
prepared in lumps or in powder. The former, when mixed with 
its own weight of water, sets in five minutes, while the latter, 
under similar conditions, takes twenty minutes. The reason 
probably is that plaster in powder is more easily burned than 
when it is in lumps, and what tends to prove that fact is, that 
when the latter is exposed longer than usual to the action of fire 
it sets more slowly. G from which the plaster is made, 
when prepared at a high temperature, loses more and more its 
affinity for water, however, its prey, of absorbing its 
water of crystallisation. Plaster heated to the red, and mixed in 
pone a manner, will = - ia = apne 
a i e ordinary quantity of liquid, the smallest possible 
portion id used, say cnethied of ‘its weight, it will set in ten or 
twelve hours, and then it is less porous, and becomes extremely 


hard. To r for moulding it must be burned slow] 

for a long fy. saictently to drive off all its water, and for ite 
molecules to lose a part of their offinity for the liquid, M. 
Landrin stated that a similar result could be obtained by other 
means, If the plaster is exposed to the fire of the kiln for a 
time short enough to allow it to retain 7 or 8 per cent. of its 
water, it is useless, as it sets almost immediately. If, however, 
th ing is resumed, the substance soon loses its mois- 
then exposed to the air, it very rapidly retakes its 
water of crystallisation, and then absorption continues more 
slowly. It can then be used; it sets slowly, but acquires great 
hardness, 
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THE PARIS EXHIBITION.—THE AWARDS. 

Tue climax of interest in the Exhibition, as experienced by 
the greater number of the exhibitors, is reached when the day 
arrives on which the awards of prizes of the various values 
are made, Officially, the awards were y last, 
though the exhibitors have known what of estimate the 
jurors had made of their exhibits for a long time; but the 
principal value to most of those whose manufactures have 
been adjudged worthy of special remark lies in their making 
the fact publicly known. Some exhibitors have . already 
published the decision of the jurors on their productions, but 
this has been against the wishes of the Commission. 

The preparations and arrangements for the formal award by 


. Marshal MacMahon, on Monday last, were marked by a com- 


pleteness which befitted the occasion, and contrasted favour- 
ably with those of the opening ceremony. The medals were 
not, of course, actually presented by Marshal MacMahon, as 
that would have occupied a good many more hours than 
either the recipients of the awards or the spectators would 
have willingly gone without dinner. The rewards were 
handed to the presidents of groups, and the ceremony, witnessed 
by some 10,000 persons whose general respect of the orders as 
to dress produced a grand spectacle, was at an end, and the 
Jette concluded to the satisfaction of everyone concerned, and 
without a single mishap. As the Marshal said to M. Grévy, 
it was “‘ Une belle journée. Tout & bien.” 

Our readers are most interested in the awards to English 
engineers and manufacturers, and those connected with allied 
industries. 

In round numbers there were 53,000 exhibitors, amongst 
whom the following prizes have been awarded :—130 grand 
prizes, poke medals, 6400 silver medals, 10,000 bronze 
medals, 10,000 honourable mentions. The gold medals include 
266 << ” of gold medals and 363 Di equivalent to 
gold mode, Many of these were distributed to exhibitors in 
groups to which we cannot refer. The international jury 
consisted of 750 members, 400 foreign, and 350 French. 
There were also 325 supplementary jurors, 175 of whom were 
foreigners, and all of von were appointed by their respective 


Governments. 
The prizes were awarded in recom of (a) The 
merit of inventions or improvements which have considerably 


improved the quality of products, or the of manu- 
facture. (b) lective  xhibitions which, considered as a 
whole, show ne merit or improvement. Each class 
jury commenced the examination of the products, apparatus or 
processes in their de ent on the Ist of June, without 
reference to nationality. They also classified without regard 
to nationality the assistants, foremen, or workmen whom they 
thought ought to be pointed out either on account of services 
rendered to agriculture, or to roe aye A or for their participa- 
tion in the production of remarkable objects in the Exhibition. 
In the following list of awards, the letters in the third 
column have the following signification : —G.P., d prix ; 
D.H., diploma @honneur ; G., gold; S., silver; B., bronze ; 
H.M., honourable mention, 


THIRD GROUP. 


Cass 25.—Bronze anp Various Iron Castincs AND RepoussE Work. 





F 
Name. | Address. 2 Awarded for. 
4 








Barnard, Bishop, & 
Barnards 
Cubitt, Wm. & Co... 


Norfolk Ironworks, Nor-| §. |Ornamental metal 
wich work 
258, Gray’s-inn-rd., Lond.) B. /Wrought iron gates 








Crass 27.—Heatinc APPARATUS AND PROCESSES. 
Bacon, J. L., & Co,..;34, Upper Gloucester-) B. 





Heating by hot air 











place, London apparatus 
Falkirk Iron Co. ..\67, peer Thames-street,|H. M. 
London 
Feetham, M., & Co./9, Clifford-street, London} §. |Warming apparatus 
for houses 
Gardner, J., & Sons|453, Strand, London pare, oil, and pe- 
troleum 
Harlow, B. .. ..|Macclesfield, Cheshire ../H. M. 
Hartley & Sugden ..|Halifax, Yorkshire.. ..| 8. |Hot water apparatus 
for heating 
Kerr, Edward, jun.|66, Manor-street, Dublin}H. M. 
Kullberg, Victor ..|105, Liverpool-rd., Lond.|H. M. 
Leoni, 8., & Co. ../66, St. Paul's-st., London} §. (Kitchen apparatus 
Longden & Co... — Foundry, Shef-| B. 
e 
Lumley, E. -.|West Grove Works, Hali-| S. |Hot water apparatus 
‘ax 
Musgrave &Co. ..|Belfast, Ireland .. ..| S. {Heating Apparatus 
Paris, James .. Margery Park-rd., Strat-| B. ve 
0 
Pillischer, ..|88, New Bond-st., Lond./H. M. 
Ridsdale & Co. ..|54, Minories, London ..| §. (Ship lam; 
Rownson, Drew, &/225, Upper Thames-st.,,) B. |Portable Tass 
Co, London 
Rosser & Russell ..|/7, Charing Cross, London| 8. /|Kitchen apparatus 
Sugg, William.. .. ~~ street, West-| G. |Gas apparatus 
r 
Steel & Garland .. — 'e Works, Shef-| B. |Warming apparatus 
e 
Wright, John, & Co.|Broad-st., Birmingham..} B. an a appa- 
rai 
ss eld, R. W., &|Birmingham .. .. ../G.rap-.Gas apparatus 
Wright, W. ..{London-road, Highfields,| B. 
. ma | 





FIFTH GROUP. 


Ciass 43.— Minixc AND METALLUR@Y. 














| with 
Avery, Wm. & Son...|Headlessbrass, Redditch|H. M.|Needles 
Baldwin, E. P. & M.| Wilden Works, near Stou-| G. 5 iron. Tin- 
Barff, Frederick 8...|Catholic University Col-| 8 trom coated to pre- 
vent rust 
Barnard, Bishop, &/N: orfoli Ironworks, Nor-| 8. Galvanised fron 
W. & Sons | Abbey Mills, Redditch ..| Needles & fish-hooks 
Bedford, J., & Sons |Mowbray-street, Sheffield} §. |Crucible cast steel 
Bennett, Thomas, &70, Turnmill-rd.,Farring-| B. |Gold leaf 
Sons | don-street, W.C. 
Boulton & Paul .. ce ww Works, Nor-| B. {Galvanised iron rail- 
wic! 
Braby, Fredk. & Co.|360, Euston-road, London} 8. ne iron coated 
with zin 
Brown, Sir J. & Co. |Atlas Steel and Iron-] G.P ~ ~ 
works, Sheffield 
Brown, J. B. & Co...190, Cannon-st., London..| 8. |Gal netting 
y , & Sheffield Ironworks,| G. |Steel rails and tires 
Dixon, Limited Sheffield 











Works, Kidderminster 


Higgin, Thomas .. * Tower - buildings, | 
Hill& Smith .. .. Vv Hill, near Dud- 
e 
Houghton, W. Dick- Sankey Wire Mills, War- 
son rington 
Jessop, W , & a Works, Shef- 
= mn, Matthey, &|Hatton-garden, London 
Jonas, Meyer, & 


Bessemer-road, Atter- 
ver cliffe, Sheffi 
Jowitt, Thomas, &|Scotia Steel Works, Shef- 
Kenrich, Archibald,/West Bromwich, near 
& Son Birmingham 
Kirby, Beard, & Co./18, Cannon-st., London. . 
ore - Siemens|3, estminster - - 
Steel Co, bers, Victoria-street 
Leeds Forge Co. ..|Anerley-road, Leeds 


Lilleshall & Sneds-|Priors Sce Hall, Shifnal 
& South|London 





Newall, R. 5. i Gateshead-on-Tyne 
* Tron 
turers’ Association, 

and the Cleveland) ° 
Ironmasters’ Asso- 


ciation 
Packard, E., & Co...\6, Princes-st., Ipswich .. 


Patent Nut and Bolt|London Works, Birming- 
Plumbago) Battersea Works, London) 
Phosphor Bronze Co.|139, Cannon-st., London 
Ramsay,G.H. ..|Neweastle-upon-Tyne .. 

.-|Louisa - street - parade, 
Russell, J., & Co. ../145, m Victoria-st., 


on 
The Ryhope CoalCo.|Sunderland .. .. .. 
Seebohm & Dieck-|Willey - street, Wicker, 
Sheffield 











Warrington 
Snelus, George Jas. |Workin, ,Cumberland 
South Derwent Cck-Lomabest stiset, New-; 












Wrian, HH, & Co 








Cass 48—continued. 


Broughton CopperW. G. | 
no Ceal Co...|Near heen 
co a Works, Sheffield |G. 





pel. 
Cm Patent|Working-street, Cardiff Patent fuel 
faeartal ney — : 
Clarek, T, &C., & Co.|Shakespeare Works, Wol-| 8. |Hollow-ware 
v 
Cliff, J.,&S8ons .. pnenaiae Works, Wortley, iH. M. 
Cooke Brothers ..)Constitution Hill, Bir-|H. M wl pins 
Corbett, John, M.P. Prior Salt Works, 
Sean CoaliNear Newcastle-on-Tyne|/H. M.}Coal 
Devon Great Consols/134, Gresham House, Old! 8. |Pyrites . 
Co. Broad-street, E.C. 
Diamond Fuel Co...|23, Old Broad-street,) B. |Patent fuel 
London 
owed a ae cae. -. > Plumbago crucibles 
Dunnachie, J... iboig c! . |Fire-clay 
Works, Coatbridge 
& Co Nowhall-et Bi ing! G 
Elkington . ..|New .,Birmingham| G. 
Evans, W. and H. C.! — - chambers,|/H. M. te coal 
jwansea 
Evans, Edward .. Blue Stone , Den-|H. M./Engraved blue stone 
bigh, North Wales 
Everitt, Allen, & Son ton Metal Works,|S. rap-|Copper tubes 
Thos, & Co./Sparbrook, B, nails 
Eel Gamoviile ‘siSbelton Colliery, Stoke-| G. [Staffordshire iron 
Shelton Iron Co. upon-Trent 
Great Western Col-|35, West Bute - street,|H. M. 
liery Cardiff 
mo goed Fa pp rei m, Lancashire | B. os =e 
— Foun-|A' ‘e, Sheffield Ga. 
Harviacn, Ainslie, &|Newland Furnace, Ulver-| G. pig iron 
Hattersley, ersley, Edward |Pea Croft, Sheffield H. M.|Copper 
tton, Sons, & Co,|Broadwater Tin Plate! B, |Tin-plates 


er te Crossley, &/|153, Cheapside, London |H. M.|Needles 


B. 
B, vanised netting 
8. wire 
G. {Cast steel 
G. P. 
8. 
B. and tools 
B. |Enamelled hollow- 
B. 
G. 
G. |Yorkshire plates 
8. tes 
G. ordshire iron 
B. 
B. 


8. 
Palmer, Morgan, &/48, Coal Exchange, Lond |H. M. 











Macdonald, Field, a Works, Aber-/H, M./Granite 
n 
..|Paul-street Works, Wol-}H, M. 
ham 


ver! 4 
Milward, Hy., & Son|Washford Mills, Redditch) B, 
Montgomerie, John,|Dalmore, Stair, Ayrshire|H. M.|Hones 


Needles 


e 
Morew E. & Co. |Lianelly, South Wales §. (Sheet iron and tin 
Nettlefolds .. ..|16, Broad-street, Bir-| G, |Wood screws 
mingham 
Nicholson, jun. H. M. Steel 


Cab 


wees od | les 
North ‘of England|Royal Exchange, Mid-|p, H.|Iron, pig, and steel 
g' Lesbrough ge, » Pig, 


Phosphates 
col 


Bolts 
Plumbago crucibles 























; a 
Cuass 50.—APPARATUS AND PRocEsSES OF THE ART OF MiuinG 
Name, Address. F Awarded for. 
. <4 
B. 
M. 














East Shef-| B, /Ventilators, &c. 














tonapeledieon .-|Cornwall Works, Bir-| 8. |Pumps 

Taylor, H. E. on i Ches-|H. M.| Washing machine 

Western & Co... ..'Belved d,Lambeth,| B. |Stone moulding ma- 
| London. chine 

Whitwell,T. .. .. [ Stookte Sapwerke, G. |Hot blast ovens 








Cxass 51.—AGRICULTURAL IMPLEMENTS AND PROCESSES USED IN THE CUL- 
TIVATION OF FIELDS AND Forests, 











A & Porter ..|Rochester.. .. .. ..| 8. |Steam ploughs 
Ball, W.,&Son ../Rothwell .. .. . «| B. hs, &c. 
ys ee Per aes ee machines 
Barford & Perkins. .|Queen-street Ironworks,| B. —, ploughing 
Boby, R. .. .. (St. Andrew's B. |Corn separators 
Ys a orks,Bury para| 
Burgess & Key Holborn-viaduct, London} B. |Mo machines 
Burnard, road, Plymouth..| 8. |Artificial:manures 
Carson & Toone Wiltshire Foundry, War-| B. |Horse hoe, &. 
Clayton & Shuttle- = End Works, Lin-} G. |Thrasbing machines 
wi 

Coleman & Morton |London-road Works,| B. |Agricultural imple- 

Chelmstord ments 
Cook, E., & Co. East London B. |Manures 

Works, Bow, London 
Corbett & Peele ..|Perseverance works,| §. |Agricultural imple- 

Shrewsbury ments 
Coultas,J. .. ee sy B. |Corn 

m. 
Colchester... .. .. .-|H. M 


Davey, Paxman & Corn drying appa- 
Co. ratus 





Denton, H. ., \St. Peter’s Ironworks, St.|/H. M. 

at Wolverhamp- 
D. 
Farmer, T., & Co. ..|Dunster House, Mark-|H. M.|Manures 
ler, J., & Co. mi, Coral, Jil, London G. |Steam hs 
Fow! 6 or | lp 5 
Garrett, R., & Sons |Leiston Works, Suffolk..| G. Agicufturad imple- 
men’ 

Gibbs, J., &Co. ..|16, Mark-lane, London ..| §. |Manures 

Goulding,W.&H.M,./Dublin .. .. -. ..| B. |Manures 

Hall, A. W. & Co. .. bridge Chemical] B, |Manures 
Works, 17, Above Bar, 
Southampton 

Harrison, McGregor,|Albion Foundry, Leigh,| B. {Reapers 

and Co. near Man 

Holmes & Sons -place Works,} B, |Agricultural imple- 
Norwich ments 

Hornsby, R., & Sons|S; Ironworks,| G. {Agricultural imple- 
Gran‘ ments 

Howard, J.&F. ..|Britannia Ironworks,} G. |Agricultural imple- 
Bedford ments 

Humphries, E. .. er 4 Ironworks, Per-| B. |Thrashing machines 


re 
Hunt & Tawell _..|Atlas Works, Earls Colne,|H. M.|Thrashing machines 
near Halstead 


ear 

Jeffery & Blackstone|Stamford .. .. .. ..| B. |Haymakers 

Ki y,G@. .. ..|British Ironwks., North-|/H. M.|Reapers 
street, Ripon 

Lowcock & Barr ..| .. .. .. «+ «+ _+-|H, M.|Reapers 

Marshall, Sons, &|Britannia Ironworks, Thrashers 

Co., Limited Gains 

Morris & Griffin ey Works, Wolver-| B, |Manures 

Neale, M. T. .. 


.-/22, Bue’ ham - street,)H. M.|Sheaf-binder 
trend, Pendion 


Nicholson, W. N., &|Trent Ironwks., Newark-| 8. |Rakes and hay 
Nitre-Phosphateand|Kirke White-street, Not| s, [Man 
ures 
Odams’ Chemical} ingham 


Co. :./15, Leadenhall -street,| G. |Manures 





H. M.| Thrashers 


Manure drills 


i 
i 


: 











(Zo be continued.) 








pong Fd oo ge peg ogg ee i ons - 
mee’ 0! society, on Friday, Octo! » Mr. e 
Anderson, A.K.C., read a on Patterns 


RMtoulding” He des 


and r fi 
. He also the of cores patterns for 





toothed wheels, and 
rats ond esvealh aaa, 
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FOREIGN AGENTS FOR THE SALE OF THE 
; EN 









TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it 


that letters of % 


A Ssiaonipenaet te seree chalice lal Wirened ty te 
cases, a 
writer to himself, rod ttl ee ae 
answers received by us may be to their inati No 
notice will be of communications which do not comply with 
** We , 
* : 
must therefore request correspondents copies. 
*,* All letters intended for insertion in THe Encrneer, or 
peng aria, nat seiner int for peliainsties bee cee 
2, ? 
proof of good faith. No 
anonymous communications. 


SraTioner.—Apply to Mresrs. 
8. W.—Latham’s ‘‘ Sanitary Engineering,” 
and Pract 


Apropos (Sprague).—“ Theory 


vol, i, 














801 











OCTOBER 25, 1878, 
THE THAMES AND THE METROPOLITAN SEWAGE. 


FEw subjects of an ing character have ever 
SS Oy aia 
wh sewage, an 
istorian of the municipal engineering of London should 
to be reckless in his choice of assistance, he 
Seek tec poebenainns vena ee sob ont shoe 
much and 0: 

et NO peamar et ge Bani: btn 6 Agee 
pone to be equal to any emergency. It has now long 
een known that to turn town sewage into the nearest 
river or sea reach is not the most effective method of 
er it beyond the reach of either sight or smell. 
Tt has, however, been sought to show that this 
is not true of London and the Thames. The officers 


Fl 


and} of the Thames Conservancy Board have since 1867 


Greenwood and Batley, Leds. 
ice of Electricity.” EB. and F. N. |], 


Spon. 
= 6 lebsk, Russia).—Many ‘thanks for atlas, which has come 
Gorrisoglebsk, ).—Many f 


safely to 


Ling SHarrinc.—A letter lies in our publisher's office for Messrs. Richards 
441 of Manchester, reft ithe y 





and a 
PunJsauB.—So far as we are aware no 
patented in this country, and we have little or no doubt 


valid t in nd or India for your invention. 
m ak One 4 re: “A es 
i. ng. 5 a 
Sorke,* . 275. Paragraph. Civil and Mechanical 


Sitver Sree. Mii. Bitis.—In —_s 


ted to state that Messrs Bros., 


to in our impression of the 11th. 
such arrangement of 


Sire-box has been 
you could obtain a 


p- 128, vol. zlv, Para- 
nag me of Gas- 


M. V.'s question of last week, 
Limited, Shoplet, and fr rtiehy 
above-named 


hitmore and Binyon, 28, Mark-lane, London, supply the 


tools, 
P. P.—Make the crank handle l5in. radius. The pump bucket may be 3}in, 
i pig and one-half. 


diameter and 8in. stroke. One-half Scotch 
make'good castings, which will be much improved oy the 
< Ly -pnd of hematite. 


scrap 
ition of a small 


C.—Apply to some firm building marine engines, who may give you 


employment in a shore gang for a time until can give you a 
ae ste Lessa Gand ak hae 


third engineer. We may add that unless 
little chance of success. 


berth as 


J. W. B.—We are unable to supply the information required, as, for some 


ion was conducted in, to say the least 


of it, 


ined reason, the competit 
a very secret fashion. The editor of the Nautical Magazine, published by 


ery 
J. D. Potter, 31, Poultry, may be able to answer you. 
H. H.—You are quite right in thinking your discovery with the centre punch 
not new. It was when you made it; very. i 


however, made with hot water to long lengths 
when the centre punch was found to be soft. 
Poump.—The arrangement No, 2 in your si 


of wii 
is the best. 


pera prone moder not, 


special purposes 
If you will 


to Tne ENGINEER for Dec. 5th, 1873, and Feb, 27t, 1874, you will 
condensers, There i 


air pumps and ye ts 
be as large as the cylinder. In sore 
into the exhaust pipe, and there is no condenser properly 
UNCERTAINTY.— 
you know how much water was evaporated 
burned, you have only to divide both sets of. 


sections 
——— 


no 


¢ are very uncertain what it is you want 
week, and how much coal 
res by the number of working 


er 
necessity that the 


cases the jet is turned 


80 a 
us toe.plain. If 


hours to get the coal and water per hour. Again, divide the water by the 


coal, and you have 


pounds of water evaporated per pound of coal, and 


divide the water per hour by the indicated power, and you have the steam 


per horse per hour. 
Jind a report by Mr. Lavington Fletcher which 
J. A. T.—Such a boiler as your sketch indicates 
more than from 11d. to 3 lb. 


ill show 


See Toe ENGINEER for A 24th, 1877. You will 


you how to proceed. 


'y would not evaporate 
water per 11b. of good coal burned. As far 


ts cam 00 Gecheved in Oller lc smendh ts nena on. lochs apr ollery nd 


- could hardly be expected, arranged, as it is, to 
pressure, The time taken to get up steam might 


be gleaned from your particulars. You donot give any 


steam wider any 


a month for all that can 
sizes either of boil 


er, 


or grate, or heating surface. Chimney draught and other conditions woul 
make it difficult to give any answer without full information. Consult an 


engineer or 


Erratum (Laws of Motion).—Jn our impression of the 


18th inst. the word 


* twenty” in the fifth line of large type from the bottom of the centre column 


of page 274, should have been “‘ thirty. 





WIRE NET MAKING MACHINES. 


(To the Editor of The Engineer.) 


Srr,—Will any of your readers oblige me by saying where Tcan 


particulars of machinery for making poultry netting ? 
London, Oct. 24th, 





obtain 
B. V. 


CEMENT BRICK AND TILE MACHINES. 


(To the Editor of The Engineer.) 
Si1r,—Could a | 
a manufacturer o 


mo' 
Birmingham, Oct. 19th. 





SUBSCRIPTIONS. 
Tue Enaineer can be had, by order, from any 
at the various railway stations ; or it ca: 
from the office, on the following terms (paid in 
Half-yearly (including double number)... .. «+ 
Yearly (including two double numbers)... .. 
If credit occur, an extra 
be made. THe ENGINEER 


of your numerous readers give us the address of 

an apparatus or machine for making cement bricks, 

tiles and guttering, by means of a process of pressing the cement in 
? Export MERCHANTS. 


newsagent in town or country 
if preferred, be onppeies dave 
advance) :— 


£0 14s. 6d. 


- £1 98. Od, 
of two shillings and sixpence per annum will 
registered for transmission abroad. 


Cloth Cases for binding Tur Enainger Volume, price 2s. 6d. each. 


The following Volumes of Tue Enaineer can be 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 


Foreign b agagh ser Sor 
— at following 


to 

Remittance Post-office Order. 
Colum! Brith Quine a, C 
France ), Germany, 
Natal, Netherlands, NewBrunswick, 
New Zealand, 


’ Portugal, 
United States, West Coast of 
, £1 168. 
Bill in London.—A 
onian 


I 
y — £1 16s. 


tar, 
Netouritind 


Switzerland 
West Indies, 
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shilling and 








Thin Paper Copies will, vf ag 7 aller 

rates. Bubeendere gaping advance at 
rates will receive THe EnaIngEr weekly and post-free. 
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wilt | and extent between Battersea and Sea Reach. 





repeatedly reported that though the main channel 
of the river under their had improved in depth as 
a result of the various embanking and ing wor 
which had for years been carried on, there was neverthe- 
ess an immense accumulation of mud in various parts of 
the river bed for long distances above and below as well 
cornet anomie ianen iok tox doctors 
TOV y ve survey, e 
pate out during many years by the Trinity House was 


no longer n as the shoals, on which certain 
beacons had rene: they were entirely removed. Since | lan 


1867, however, it has 


been increasingly evident to all 
except 


those whose blindness is of the sort proverbi- 
the most thorough, that shoals of mud in 
all directions, but chiefly between either shore and the 
confines of main have increased in number 

ble of formi Eratauntoinae ot 
persons capable of forming an opinion, the evidence o 
the existence of these shoals has been long sufficient. 
Not so, however, with the officers of the Metropolitan 
Board of Works until recently, and with respect to a 


few of the shoals. The engineer of the Conservancy 
Board has for several years called attention to them, and 
the question has been, admitting the existence of the 


wa, Barking apn a oe er Fagen the rowan 
an ou of the London sewage, acco 
to the Conservators and most other observers ; from the 
banks of the river, according to the Board of Works 
and its friends. Upon the answer to this question 
depends the decision as to whose duty it is to remove 
the shoals. The answer could not obtained, and 
is not yet forthcoming. The Conservators, therefore, 
in the hope of gaining assistance by competent and inde- 
—— evidence, laid the facts of the case before 
ptain Calver, F.R.S., early in 1877, with the request 
that he would investigate the whole matter, The result 
of this investigation was the report to which reference 
was made in our impression of the 18th January last. 
The general conclusions to which the investigation seemed 
to Captain Calver to were that unquestioned docu- 
mentary evidence showed that the mud shoals had 
formed since the Barking and Crossness sewage outfalls 
had come into operation, and that they were principally 
in the neighbourhood of these outfalls; that the mud 
was the same in constitution as the solid portions of 
the sew of which the quantity was sufficient to 
account for the mass of the new formations ; that the 
character of the tidal streams in the neighbourhood of 
the shoals was, in direction and power, effective of their 
formation, and that certain statements as to the natural 
purification of sewage by oxidation after discharge into 
the river were not tenable. In support of some of these 
conclusions the author of the report appealed to a long 
ascertained fact, namely, that in a tidal river the carrying 
power of the flood tide may be in excess of that of the 
ebb, and hence the transportation of the flocculent and 
gelatinous sewage solids to the upper part of the tidal 
section and their | gers in the quieter parts of the 
bed during the lull between flood and ebb, the latter 
being incompetent to remove them. To this subject we 
referred ip’ our last impression, and on the others 
we dwelt in the article of the 18th of January. To 
Captain Calver’s conclusions, however, Sir Joseph Bazal- 
tte, as the engineer to the Board of Works, objected in 
etters to several of our daily contemporaries, which, 
after eliciting a large number of replies, chiefly unfavour- 
able to his views, resulted in a discussion of the disposal 
of sewage by erent methods. The Conservators’ 
report was not, however, to be settled by newspaper 
letters, which in reality did not, as we have already 
pointed out, contain any satisfactory refutation of the 
accusation of the resulting demands of the Conservancy 
Sir Joseph Bazalgette, therefore, with the assist- 
ance of Mr. Henry Law, Mr. George Chatterton, and 
Messrs. Keates and Dupré, be anew the examination 
of the question from his point of view, and embodied 
er results thereof in a report, which appeared in April 


The conclusions to which the investigation of the matter 
had led the Board of Works’ engineer were general con- 
on Fob, yp Captain iy with the principal 
exception Dasaiguite ‘ound 
an yemry muddy condition 

1 state of its ” Thus he denies the existence 
of evidence that foul accretions have formed in the bed 
of the river, because in some respects the channel of the 
river has im but he admits the muddy condition 
of the river. He denies the sufficiency of the solid con- 
tents of the London sewage to account for the mud 
deposits, on the ground that Messrs. Keates and Dupré’s 
general solid contents of the 





of which the analyses were made seem to have been taken - 
from inside the sluices when closed instead of at the 

sluices’ mouth when i The analyses of the 
chemist acting for the Board of Works are direct contra- 
dictions of those of Dr. Williamson, who assisted Captain 
Calver. Now either the one or other has his 
data; but as the twenty-three grains of the Metropolitan 
chemist’s is abs' ow com: with any previous 


estimates—such as those made by the Rivers’ Pollution 
issioners, Dr. Letheby, and Messrs, Hoffman and 


Witt-—there need not be much difficulty in arriving at an 
ry) 5 x0 Icy Reaslasen is likely to ni mi Penge correct, 
ose tte gives the solid matter di 

into the river at the outfalls as 176 tons per day, 
but if we are allowed to compare this 176 tons as the solid 
contents of the 120 millions of gallons of sewage with 
that of other to either two sets of facts clash or they 
are not facts, and the public must be allowed to make its 
own decision as to which is the fact. The quantity of 
solid matter produced from the sewage of roy a smn, 

the area drained having a population of 400,000, is ound 
by measurement on the land on which it ts placed to be 
Baa 450 cubic yards per day, the conditions of drainage 
being the same as those in London. Supposing the propor- 


ks | tions of solids in the London sewage to be about the same, 


then about 4000 yards, or{at least as many tons of solids, 
are poured into the es daily. Sir Joseph denies 
the identity of the shoal mud and the sewage mud, or 
sewage constituents; but he demands a much greater 
exhibition of faith than is commonly shown in secular 
matters when he asks people to believe that the stinkin 
mud shoals are made of the materials of the banks an 
ds known as “saltings,” a long way below bridge. He 
also denies the existence of evidence that sewage works its 
way up the river, The evidence that it does is, however, 
satisfactory to others, and one of the principal explana- 
tions of the fact was referred to in our last impression 
though this explanation is not generally considered 
n to prove the existence of what can be seen and 
smelt at any time. Though Sir Joseph thus dexies the 
bed-disturbing and carrying power of the fluod stream, 
his theory that the source of the mud deposits on the 
banks of the river is the saltings, demands a carrying 
power for this mang wegen” more powerful sig bn 
necessary to transport the sewage. materi ow- 
ever, of which he makes the po, would only remain 
up river from the same causes as those which permit the 
deposition of the sewage solids. ; 
aken altogether, it will have to be admitted that 
Captain Calver’s sender just published fairly maintains 
the conclusions of his report, but we have not here space 
to consider the evidence in detail. Published separately 
but simultaneously with the rejoinder, are some remarks, 
on the report of Sir Joseph Bazalgette and his co-re- 
porters, by Mr. S. W. Leach, the engineer to the Conser- 
vators, and also some observations on the same by Capt. 
Burstall, both of whom have had long experience in river 
hydraulics as relating to the Thames in particular. In 
the former of these reference is made to Sir Joseph 
Bazalgette’s statement respecting the washing away of 
the saltings, a million tons of which he estimates are 
washed away annually. i yt Leach remarks, would 
represent about 36ft. in width washed away from these 
annually, an estimate which is sufficient comment 
on Sir Joseph’s million tons. Mr. Leach also quietly, 
but pertinently, remarks that it is matter of surprise to 
him “that this mud from the saltings should have begun 
to deposit itself near the outfalls somewhere about the 
time they came into operation, for in 1861 the mud was 
not there, yet the action of the tide and the wash of the 
steamers been going on for many years previously.” 
Without commenting further on these reports, we may 
conclude by remarking that these statements and counter- 
statements may evidently “go on for ever.” The con- 
troversy really turns on the origin of the mud. The 
Metropolitan d will not admit that it comes from the 
London sewage, which a little more evidence on their part 
would prove to be drinkable. From the sewage, however, 
the foul accretions are derived, but until the matter 
is taken from the hands of the two boards and placed in 
the hands of a body of entirely disinterested but able 
investigators, the matter will receive no settlement. The 
difficulty will be to make up such a body, as almost all 
hydraulic engineers have already some settled opinions on 
e questions at issue. Meanwhile, the e8 grows 
dirtier, as dirty as it was indeed, but in a part a little 
nearer the sea, - 


GAS ¥, ELECTRICITY. 


Gas shares continue to fall in value, and more is heard 
daily of the electric light. It is to be tried on a large 
scale in the metropolis ; and it is difficult to say in what 
main thoroughfare it may not be found shedding its 
rays before a month is over. Inventors are not idle. 

e Patent-office has been doing a large business in the 
sale of specifications concerning the electric light, and the 
last copy of King’s _— specification, lodged in 1845, 
and describing probably thefirstinvention ever patented for 
lighting by electricity, was sold on Tuesday. the 

month a large number of applications have been made 
or inventions intended to solve the problem of ae 
electric currents many lamps. If Mr. Edison 
not made haste he might have found himself forestalled. 
In the midst of all this turmoil it may be worth while to 
consider carefully whether the cause of gas is so h 
lessly lost as the gentlemen who are selling gas shares for 
almost anything they will fetch seem to think. In our 
opinion nothing is further from the truth. That the gas 
companies, who have so long pei enjoyed a mono- 
poly, will in future have to contend with a powerful 
rival is likely enough; and it is not improbable that 
ighti be superseded at 
think that. the end is at 
hand. Indeed it is tolerably certain that for many years to 
will be used nearly if not quite as 
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not prove irremovable, is a point which experiment can 
alone decide. Let it not be urged that the schemes with 
which we shall deal are wild. The same thing may be 
cabo otigh Edison’s i It ag said de first 
to light cities with gas. No suggestion that is 

not opposed to natural laws deserves to be called “ wild,” 
however improbable it may be that it will be carried out. 
In the lime light we have a possible rival for the elec- 
tric light. It was invented by Lieut. Drummond, R.E., 
who about the year 1826 directed a stream of oxygen 
through the flame of a spirit lamp on to a ball of lime 
about the size of a pea. He employed this light as a 
signal while e in the trigonometrical survey of Ire- 
land, and the light was so intense that it was often seen 
at a distance of sixty miles, and in hazy weather. The 
light has undergone many modifications and improve- 
ments,-and is now very largely used in theatres. The 
hydrogen is no longer supplied by the flame of burning 
cohol, but is specially prepared and sold in bags, as is 
the oxygen. e method of using the gases is too well 
known to need description here. Recently a very 
important improvement has been effected. Ordinary 
gas is used instead of hydrogen, and the oxygen is 
sold —e in copper cylinders about two feet 
long and four inches in diameter. In this way 
the yar er is simplified, the danger of explosion gone, 


and the whole < mme rendered portable. If, now, it 
were possible to dispense with the use of any oxygen, save 


that which can be had from the air we breathe, then 
could the lime light be made to do duty regularly in our 
streets. Oxygen in a separate form is used only to 
enable an exceedingly hig ——— to be obtained. 
The lime ball is heated to a ling brightness, and 
plays much the same part as the carbon electrodes of the 
electric lamp. If the required temperature could be pro- 
duced without isolated oxygen, a_new field would be 
opened up to the gas companies. Now, so far as we are 
aware, no one has accurately determined the temperature 
of the oxyhydrogen blow pipe. That it is very high is 
known ; but there is reason to think that it is higher than 
is necessary for the production of the lime light, for the 
temperature produced when a mixture of coal 4 
oxygen are burned together is less than that obtained 
when only pure hydrogen is used; at least, this ap to 
be the case in practice; but coal gas and oxygen as we 
havesaid,answerforthelimelight. In the workshops where 
plate is made, the 5 pee rts of each article, suchas, say, 
a teapot, are secured together with silver solder, and this 
solder is melted by blow pipes, supplied with air under 
pressure, and gas. The air and gas mix just before they 
—_ rough the jet. An intensely hot, blue flame is 
produced. What its temperature is precisely does not 
appear to have been ascertained, but the fiame will 
easily melt silver, which fuses at about 1832 deg. Fah. 
Possibly the temperature is over 2000 deg. The apparatus 
employed is to a large extent rough and ready, and it is 
quite clear that it does not give nearly the best results 
possible. Certain table furnaces used in thelaboratory will 
melt a pound of cast iron in a few minutes, the fuel used 
bei <a mixed with air. Cast iron fuses at about 2000 
deg. It will be seen then that even in practice a very high 
temperature can be reached with gas as fuel on a small 
scale. In ee | the temperature which can be attained 
by burning olefiant gas—a principal constituent of coal 
gas—with the —— quantity of air, is probably quite 
equal to that obtained in practice with the oxyhydrogen 
blow-pipe. If 1 1b. of olefiant gas be mixed with 15°43]b. 
of air, and burned without a further supply of air, the 
a temperature should be 5050 deg.; if more air is 
admitted the temperature will be reduced because much 
heat is expended in warming up the nitrogen. If then it 
is possible to contrive an apparatus in which a mixture 
of air and coal gas in the proportions we have named can 
be burned in contact with a lime ball, it is more than 

robable that a very intense light would be produced. 
Tt is, however, not easy to see how such an appa- 
ratus could be made, because it would apparently be 
impossible to prevent the further access of air to the 
flame. If, however, the air and gas were highly heated 
before combustion, thena very great exaltation of tempera- 
ture would ensue. A Bunsen burner supplied with highly 
heated air might perhaps produce a temperature sufficient 
for the lime-light. e waste heat of the apparatus 
could be employed to heat the air. _The theory of the 
action of such an apparatus would be precisely the same 
as that of the Siemens furnace. Some steps in this 
direction have been taken by more than one lamp maker, 
with the result that heavy hydrocarbons may be burned 
satisfactorily without a chimney, or with one very 
short ; and lamps are also made which cannot be extin- 
guished by a high wind, because the only air which can 
reach the flame is heated. We wish carefully to guard 
ourselves against the charge of asserting that a Bunsen 
made to produce the lime-light, but we do 
say that there seems to be no theoretical reason why it 
should not, and this being the case, it may be found pos- 
sible to combine theory with practice. Once attention is 
turned to the subject, we have no doubt that much more 
exalted temperatures can be had from coal gas and air 


direction in which gas companies may proceed 








supply. They will also turn their attention to the 
a hoger of gas for heating and cookin 


; f, purposes. 
Hitherto the manufacture of apparatus for heating and 
cooking has lain almost wholly with the ironmongers, 
and many of the cooking stoves sold as excellent are 
beneath contempt. There are, of course, a few makers 
of these things who are governed by scientific principles 
in their dealings with air and gas; but they are the 
exception, and there are great things possible in heating 
buildings alone, by gas, for those who are competent to 
take up the subject and deal with itproperly. One pound 
of coal gas will liberate about 21,000 units of heat when 
properly burned—that is to say, it will raise 116]b. of 
water, or 11°6 gallons, to the boiling point from 32 deg., or 
nearly 14 gallons from the ordinary temperature of the 
water supplied to our houses. One pound of coal gas re- 

resents about 29 cubic feet, costing at 3s. per 1000, a 
raction over one penny. Does anyone imagine that with 
any existing gas heater it is possible to obtain 14 gallons 
of boiling water for a penny? There is no reason why 
gas should not be burned so well that with a proper 
boiler the waste of heat could only reach 25 per cent., and 
in that case it ought to be easy to boil about 9 or 10 
gallons of water for a penny. But as gas is generally 
employed for heating and cooking, it is more than likely 
that at least 75 per cent. of the heat is wasted and 25 per 
cent. utilised. The excessive convenience of gas causes 
it to be used now in enormous quantities for heating and 
cooking. If the gas companies would but teach the 
public how to use it more economically the consumption 
might be doubled in this direction alone. It may be 
said that we urge gas companies to step beyond their 
proper sphere of operations, and that so long as they 
supply gas which complies with the law in quality, and 
which is not too dear, they have done everything. The 
present panic among holders of gas shares is the best 
commentary on such a statement. We do not urge any- 
ae he gas companies; but we repeat that the policy 
which they have pursued for years will suffice no longer, 
and that if they do not spend money in carrying out 
experiments intended to supply a better street light than 
any we have yet had from gas, they will assuredly lose the 
outdoor lighting of our,great cities and towns; and we 
also assert that a large revenue is to be earned from the 
sale of gas for heating purposes as soon as the companies 
have developed in this direction the resources of the gas 
which they make. 





SOCOTRA. 

In our issue of September 14th, 1877, we wrote on the 
subject of Eastern navigation, and, in relation to it, we 
referred to the importance of some action with regard to the 
island of Socotra, which is situated about 140 miles to the 
north-east of Cape Guardafui, on the eastern coast of Africa, 
The Madras Mail states that not long back Mag es ga acces 
intimation had reached Bombay that Socotra has Ny 
annexed to the British Empire.” From inquiry made at the 
India-office, we learn that this statement is entirely devoid of 
foundation, and it is difficult to understand on what ible 

ands such an assertion could have been made. We are 
informed that about two years back an arrangement was 
entered into by which the lish Government consented to 
pay an annual subsidy to the ruling Arab chief, in considera- 
tion of which he bound himself not to cede any portion of the 
island to any power save the British, to use his best endeavour 
to prevent the resort to the island of slaving dhows, and to 
afford every assistance to her Majesty’s ships, and to shi 
wrecked or otherwise distressed crews. We can positively 
state that no further action has been taken since the arrange- 
ment was made, The possession of the island by any 
other power could not of course be permitted by our authori- 
ties, as it would form a serious obstacle in hostile hands to 
our Indian commerce, but its entire annexation by us would 
possibly give rise to international jealousies, which it is 
as well to avoid. Under the existing agreement 
with the ruler of the island we are potentially its 
masters; but it may be, that in the event of Euro- 
complications, it may become necessary for our 
oveseanent to disregard such a feeling and hoist the British 
flag there in sign of sovereignty. We feel sure that any 
step towards its acqnisition by any foreign power would lead 
to such action as was taken with the island of Perim in the 
Red Sea, where the Aden authorities only forestalled the 
French Admiral by a few hours. We trust, however, 
that the ‘Admirait will do ecg 2 towards the 
establishment of a light on this little known locality. 
The island has hitherto been generally thought to be a barren 
rock, but recent reports show that this is an erroneous idea. 
Socotra, which is seventy miles long and fifteen miles in 
average breadth, has an area of upwards of 1000 square miles, 
some statements placing it as high as 1200 square miles. It 
contains about 5000 inhabitants, mostly of the Bedouin race, 
and its surface consists for the most part of a tableland from 
700ft. to 800ft. high, low plains skirting the northern and 
southern shores. e sou’ opty Move and barren like 
Arabia, th some few available 
a cate on he hills on the north side have a thick 





ion, and oxen, sheep, and goats abound. 
groves furnish the principal means of 
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they 
as somewhat of a failure; but from responsibility for the failure 
the employers are not altogether free. There was an error 
in the selection of these reporters. The men were in a 
large measure left to select their own representatives ; and 
this was only another way of inviting the trades unions to 
nominate reporters. Their nominations would not be made so 
much on the principle of oe fairly on foreign exhibits, 
as on that of doing the best they could for the home producers. 
The ‘‘trade” do not like this talk of foreign rivalry, and, 
ostrich like, affect not to see the growing excellence of con- 
tinental work ; hence they would take good care that ‘‘ reli- 
able men” from their point of view were sent, that the reports 
might be as ‘‘ safe” as possible. The employers would have 
got better value for their £200 if they had selected the men 
themselves on the score of fitness only, 


THE MONKWEARMOUTH JUNCTION RAILWAY, 


VERY great cme has been made with the scheme of 
supplying to Sunderland a central station, and connecting 
lines between the branches of railway which enter it. At 
present, although the three companies have been long united, 
there are three terminal stations in Sunderland, and not till 
the inccnvenience had been greatly felt did the North-Eastern 
Railway set about the provision of a junction of the whole 
and a more convenient and central station. The cost was one of 
the elements to be taken into consideration. Up to the end of 
June last there had been expended on the works needed no less 
a sum than £445,540. The estimated ex iture during the 
half-year now ing its course is £40,000, and it is sup- 
that after the close of the present year there will 

needed the sum of £23,173, so that the total cost of the 
works, ge and expectant, may be set down as about 
£508,700. e works were commenced pag in 1875, and a 
completion of parts may be early expected; but the delay in 
the iron ale work needed will postpone the completion of 
the whole till towards the middle of next year. 
commencing at the present station at Monkwearmouth, 
crosses by a high-level bridge the river Wear, tunnels under 
Pan-lane and the High-street, where the chief entrance to the . 
station will be; crosses under the Borough-road, then runs 
under the park, where a branch forms a junction with the 
Pensher line to Durham ; and on by a cutting to the line from 
Hendonto Hartlepool. Theworksontheshort lineare, it will be 
seen, very heavy; but with the cuttings, the tunnels, and 
culverts, most satisfactory progress has been made, as well as 
with the extensive station buildin The heaviest portion of 
the work is the bridge across the Wear. On each side of the 
river there are three arches of masonry, of rather over 34ft. 
span, supported by piers of solid ashlar. The span over the 
river is about 100 yards, a bow of malleable iron with massive 
girders carrying the line over. The height from the high- 
water mark of spring tides will be 85ft. The station itself, 
though not comparable to that built by the same company at 
York, is a substantial and commodious structure, some 155 
yards long and 31 yards wide; and altogether the expenditure 
of half-a-million will, with the early completion of the works, 
i to the North-Eastern Railway the credit of giving full 
acilities for travel, and convenience to one of the chief 
towns of the great district it serves. 


MR. EDISON’S LIGHT. 

Mr. Eptson’s specification has at last been lodged, and ere 
long the world will know all about it. Although very strict 
secrecy has n observed in the whole matter. we have 
reason to believe that the essence of his invention lies in using” 
a material for his electrodes which will not oxidise, although 
incandescent. He embeds the ends of the conducting wires in a 
single broad, flat cake of the substance, which is heated white 
hot as soon as the current is passed through it. What material 
Mr. Edison uses he has not yet told us, but there are several 
know: to electricians that would answer the purpose. _Pilati- 
num has been tried with success. Iridium would probably 
answer admirably ; but metalised asbestos or alumina might 
be employed. The light is enclosed in a small ground glass 
globe. It is said to be soft and pleasant to the eye. As there 
is no consumption of electrodes, there is no variation in 
the resistance of the circuit; and there may, consequently, 
be as many céparate lamps at work at one time as the 
current is powerful enough to ignite or supply. That the 
arrangement could not well be simpler is apparent. These 
lights can be supplied from wires brought along a moderate- 
sized posion ainbaie, in fact, taking the place of gas. 
Such an arrangement admits, also, of another advantage, 
that dynamo-electric machines giving currents of singie 
direction can be employed ; and this description of machine 
is more economical in work than machines giving currents in 
alternate directions, since no work is absorbed in magnetising 
and demagnetising the iron cores. 


SUBSIDISING MANUFACTURES IN AUSTRALIA. 
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favour even by ministeri auppentene for it was pointed out | 1 
then 14 woe tie dpeutug of 6 which might lead to endless 


corrupti The project, however, is now being revived. The 
bran ot mpealghees tees @ ieaiaed that of the 
heavy ironfounder. Like every other civilised country, the 
colony requires water and gas mains, and those goods are just 
now in large consumption, During competition a sh¢ 
time ago English pipe makers were able, wera 
the duty of £2 per 

Australia to the extent of £3 and £4 perton. Tenders are 
now sought for the supply of a further 5000 tons of water 
mains. Government this time require that the pipes 
should be manufactured in the colony, and foreign competi- 
tors are therefore excluded. As a further encouragement to 


the contractors, the deposit is to be reduced from 5 to 24 per | € 


cent. Under this encouragement, it seems likely that a com- 
aries will be formed to cast pipes at Melbourne. On their 

half tenders will be sent in, and if the tenders should be 
accepted, the company, it is explained, will start work. We 
may in this country regret that the pipes required have not 
been ordered in England, but Melbourne people argue that it 
is much better that their own money should be spent among 
their own workmen than among = workmen, and the 
argument has considerable force. English ironmasters would 
not like to see pipes imported from Melbourne while our own 
foundry hands were starving. 
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A Treatise on Coal Mine Gases, and Ventilation. By J. W. 

Tuomas, F.C.S. London: Longmans, 1878. 
Tue researches made by the author of this volume into 
the nature and amount of gases present in th 
when freshly raised and after exposure to the deterio- 
rating influence of the air, are of the highest value as a 
contribution to the chemical history of a very obscure 
subject ; and although most ogee interested in this 
particular line of inquiry will be familiar with them as 
published in the “Journal” of the Chemical Society, their 
republication in a special volume will no doubt bring 
them under the notice of a much larger number of readers 
and proportionately extend their utility. 

The point of greatest interest brought out in these inves- 
tigations, is that the nature and amount of inflammable 
se in coals, more particularly in those of theSouth Wales 

asin, is in the inverse order of their composition, that 





is to say, the densest anthracite, when moderately hea 
in vacuo, gives off a much larger volume of hydrocarbon 
gases than the so-called bituminous house coal, or even 
than steam coal. There is, however, great difference in 
the specific tenacity with which gases are held by the 
different classes of coal. Thus anthracite cannot be 
deprived of its secluded gases except by very long and 
continued heating in vacuo, while steam ough 
containing absolutely less, give them off very freely under 
slight changes of pressure, a fact that is unfortunately 
too often brought home to us by the lamentable ex- 
plosions occurring in mines producing this kind of coal 
upon sudden changes of weather. e gases of these 
denser coals are for the most peat nearly pure marsh gas, 
though in some cases traces of illuminating hydrocarbons 
have been found in them, we believe, by the author for 
the first time. The gases of bituminous coal, on the other 
hand, contain nitrogen and carbonic acid in notable 
quantities diluting the marsh gas. The natural gas of 
lignite is mainly carbonic acid,'with at times some sul- 
phuretted hydrogen from the decomposition of organic 
sulphur compounds, The application of the same method 
of investigation to the examination of cannel coals and jet, 
shows the existence of condensable and even crystallisable 
Fak of the paraffine series, as well as the _ 
illuminating gases in considerable quantity. These results 
refer more particularly to Wigan cannel, the Scotch 
coals of the same class containing principally carbonic 
acid and nitrogen. 

In addition to his own researches, the author gives a 
ee .of the results a Py Meyer in — 
investigations upon coals from Zwickau, Westphalia, an 
the north of England, and mentions those of Marseilles, 
without however giving the exact reference to the latter. 
This part of the subject would have been more complete 
if the important memoir by Schondorff on the com- 
ans of the return air in the Saarbriicken mines had 

nm noti 

In addition to the special researches on coal mine 
gases pe hey basis of the work, the volume contains a 
general sketch of the chemistry and physics of carbon and 
carbon compounds in a convenient form for reference ; 
the oo on the oxides and hydrogen compounds of 
carbon being especially valuable. The final chapters on 
ventilation are too slight and sketchy to be of much 
value, and the language shows a want of familiarity with 
mechanical subjects. This,~ however, is but a small 


blemish to set against the sterli excellence of the more sh 


purely chemical parts of the w 


Bridges: an Elementary Treatise on their Construction and 
History. By Firemine Jenkin, F.R.S., M.1.C.E. Edin- 
burgh : Adam and Charles Black. 1878. 

Tuts book is a reprint of the article “ Bri ” in the 

current edition of the pos gg ritannica,” 
GIES moss ‘soanples Gott aa Mtohalee 

pu @ most com reti 
pipe ee the shies Th author iso — 

a practical engineer, for in lormance uties 

as Professor of Engineering in the University of Edin- 

burgh he must not only teach theoretic mechanics, but 





i i applicable, and practical men — in 
it things put in a clearer light than is common. 
The book ces with an elementary discussion of 


strength and other properties of materials employed in 
bridges. Here pil © pode more than is want 

bs yee are no ones _ “ the Map and weight 
° 0 rent samples of steels, irons, 
pring a other materials ; but such values are given 


as an engineer would wish to find memoranda upon when 
thinking st bridges rather than of the properties of 
materi 


Beams and girders form the second part of the sub- 
at her a treatment of which is very lucid. The 
exp ion of the expressions for onetaas the shear- 
ing, bending, and elastic moments for both fixed and 
moving | is clear and concise, and is followed by the 
consideration of expressions which are useful to the 
engineer in designing and computation. To the - 
tical man, some of these expressions would have been 
more useful if given with the usual notation. Deflection 
of beams and girders is well treated. Suspension ang 7 
occupy. Part iil, and the arch is considered in Part IV. 
Commencing this part with a brief description of 
an arch, the author passes on to the equilibrium of a 
single and of several voussoirs of stone arches. On this 


solyont, ahd on the arg a of arches generally, the 
or 


as taken evident trouble, and may be said to 
have succeeded in applying the equilibrated polygon 
to the demonstration of the curve of equilibrium 
of an arch with special clearness. There is one poin 
however, to which a little more attention shoul 
have been paid, namely, to an examination into the 
direction in a real arch, under given conditions, of 
the reaction at the abutment or at any one voussoir at 
hich it is sought to commence a tentative curve of equi- 
librium. It is easy.enough to find the curve of equili- 
brium of three or of any number of voussoirs by assuming 
a direction for the first reaction, but to a student who 
wants to apply what he is learning to the design for a 
bridge he has made, a little explanation of the best way 
to make a start would be useful. Professor Fuller, of 
Belfast, among others, has paid much attention to this 
pr and one of his methods of finding the linear 
ss 4 of maximum rise or minimum thrust Professor 
Jenkin has given. Metal and masonry arches are 


ted ee and the great advantages to be secured by 
so 


esigning arched ribs that aap hove freedom to 
turn at the springings are noticed. e thrust on such 
hinged arches being determinable with so much more 
precision, for both magnitude and direction, under all 
circumstances, they may be made considerably lighter in 
the first instance, and with strength equal to that of the 
arches resting on flat springings, the ambiguity of the 
strains in which require a high actor of safety in respect 
of sectional area of the ribs, The curve of equilibrium of 
rigid or metal arches has received muchattention from many 
authors, but probably the simplest method of finding the 
curve is that given in vol. xl., p. 143, of the “ Proceedings” 
of the Institution of Civil Engineers, in a paper by Professor 
Fuller, which shows that the ordinates of the curve of 
equilibrium of an arch under vertical forces are directly 

roportional to the bending moments produced by those 

orces at their assumed saree 

In Parts V. and VI. frames and compound structures 

are respectively considered—these parts including all 
forms of lattice and braced structures. The use of 
reciprocal be, ap as defined by Professor Clerk Maxwell, 
for graphically finding the strains, is explained at — 
A useful sketch of the methods commonly adopted in 
building bridge substructu — piles, and piers, is 
followed by an interesting and useful history of the more 
remarkable bridges, the more modern examples being of 
respresentative Respecting the construction of 
long-span arch bri such as the St. Louis Bridge, the 
author’s opinions are such as would support the construc- 
tion of a single arch over the Thames. Professor Jenkin 
might have usefully extended the treatise ; but as it i 
it is si tive of the idea that the author must have h 
to build a bridge. - 








WINDING ENGINES AT THE PARIS EXHIBITION 

WE illustrate at 298 and 299 a pair of winding engines, 
constructed by the Société Anonyme D’Anzin, in their work- 
—_ at Qu: . These engines are so fully illustrated that 
little description is mequised. They are of the variable 
expansion type, the pe of cutting off being determined by 
the governor, which acts on the trip gear of the steam 
valves. These valves are operated by the vertical lever and 
ta shown; reversing is pecan a link motion. 

‘he vertical lever has an up-and-down motion imparted 
to it by the movement of the hanging link of the link 
motion, through the medium of the rods and rocking shafts, 

own in our illustration, and this vertical motion, combined 
with the position of the ta; pieces fixed by the governor, 
determines the point at which steam is cut off. If our readers 
will examine our drawings carefully, they will be able 
to make out the action of this gear, which, although 
easily understood from an actual i ion of the engi 
when at work, is not easily made intelligi hy‘eng-weitten 


The cylinders are 29}in. diameter, with a stroke | death 


of 5ft. 3in. The whole length of the engines is 32ft. 6in., 
, and the steam valves, 4fin. diameter. The work- 


manship of these engines leaves ing to be desired, 

The distribution of the steam into beth cylinders is effected 
by means of four double-seated valves, two for admission and 
two for exhaust. The valves are placed as near the extremi- 


ties of the cylinders as possible, and are’ grouped two and 


many years. The former is worked by a steam 
inder, by a lever from the platform of the engine, 
where all the other levers are i 


place. The 
inding drum is made of U- iron felloes, lined with 
wood te protect the ropes ee rods and all the 


All bearings and shafts are sup- 


re 
si 
ik 


This is the ninety-ninth large winding engine built by 


ted, | the company since 1857, and embodies their latest improve- 


ment, and there is no doubt that it is quite equal to any of 
its predecessors. 








EVERETT’S STOCKS AND DIES. 

We illustrate herewith a very simple form of stock, 
manufactured by Messrs. John Cowley and Son, Walsall. 
The novelty consists chietly in the application of a cam lever 
for setting up the dies, By this means the iatter may be 
set up as the screwing pro- 
ceeds; no hand pin or 
spanner is necessary, and 
actually no time is required 
for setting thedies up. The 
operator continues screwing 
until the cam handle is 
coincident with the stock 
handle, both of which are 
held in one hand; the 
minimum size for the screw 
is thus obtained, and is 
maintained without any 
thought for every screw. 

This is attended with the 
advantage that unskilled 
labour may be employed for 
screwing with the stock, 
without any fear of the 
screw being cut too small, 
or the stock strained in any 
way by setting the dies up 
together tightly when their 
edges have met. Every 
screw cut must be of the 
same diameter when 
finished. 

The pin upon which the 
cam is mounted is a little 
to one side of the centre 
» line of the dies, so that the 
pressure thereon tends to 
tighten or to keep the cam 
in ition. The rapidity 
— i the dies can 
c is a great ad- 
vantage, this being momen- 
tarily effected by placi 
the cam handle at right 

es to those of the stock ; the dies can then be slip 
out and chan; The stocks are thus simple, and will be 
seen to embody improvements which make them preferable 
to many better known forms. 











FATAL RAILWAY ACCIDENT NEAR 
PONTYPRIDD. 


On Saturday last a most lamentable accident took place on 
the Taff Vale Railway. ‘The Rhondda 3.35 train, which runs 
from Treherbert to Pontypridd, had Hafod, the last 
station, and was within a minute’s run of Pontypridd, when 
the Llantrissant empty train, shunting from the main line 
from Merthyr to Cardiff, came into violent collision with the 
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Rhondda, smashing up thiee carriages, and fatally injuring 
twelve persons who were in the leading coaches. Upwards 
of thirty others are also reported as injured more or less 


y. 

The accom ing diagram shows the point of contact. 
The cause is ale y Sttributable to si Le Roberts in box 
A, who oom line clear signal to box B before the 
Rhondda train had reached the points. 
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2374. Hanoinc Winpow Sasues, &c., J 


sla nomen“ Jae 
‘une, 

£549. Acruatinc and Lockise Ramway Swircnes, Edward Waller 

Madras, and George ,» Madras.—26th 


Stoney, 
June, 1878. 
= oe ine te Apparatus, Joseph Tiator, Colmar, Alsace.—12th 
ugust, 1 
= ais Sax, John Fletcher Pagen, St. Austell, Cornwall.—2lst 
ugust, 1 
8357. MecuanicaL Leos and Feet, Frank Wirth, Frankfort-on-the- Maine, 
.—A communication from Friedrich Beaumann, Frankfort-on- 
Maine, Germany.—26th August, 1878. 
sa, Rartway Tickets, James Bracebridge Hilditch, Cheapside, London. 


August, 1878. 
3480. Woop Paveme Kesseler, Mohrenst; Berlin.—A com- 
mu from Carl Rabitz, Berlin.—3rd mber, 1878. 
3501. and SHoes, Henry Hibling, Lav -grove, e 
3507. Expansion Gear, Constantine de Negri, Stamford-street, Biack- 


Surrey. 
3509. Spamnes for Doors, James Alfred Daniel, Hopwood-lane, Halifax.— 
4th September, 1878. 
3541. Braxe for Sutvs, John William Dennison, King-street, Cheapside, 
London. 
3545. ey Lawrerns and Cicars, Carl Theine, Germany.—7th Sep- 


tember, 187: 

3587. Bacs, i, Edward Wyburd Fu » King’s Cross, London, and 
Robert Applegarth, Abchurch-lane, pre Me oo th London.—10th Sep- 
tember, 1878. 


2614. Borr.e paren, John Coope Haddan, Akerman-road, Brixton.— 
12th September, 1 
8617. CasTING Masia John Tyler Barnsley Bennett, Birmingham.—13th 


September, 1 
3635. Stencn Traps, Robert Cardwell, Bradford.—14th “iy et 1878. 


8715. TREATMENT of ASBESTOS, Charles Alfred Wells, ork-buildings, 
Dale-street, Liverpool. 

3720. Treapies, Gerard Wenzeslaus von Nawrocki, Leipzigerstrasse, 
Berlin.—A communication from Johann Wilhelm Albert Huss, Bern- 


burg, Germany. 
8722. ApsusTABLe Spanners, William Joseph Crownshaw, Sheffield. 
SF, Lupricators, Isidor Ftirstenhagen and Hermann Wildt, Brad- 


8726. SHEAF-BINDING MecHaNisM, James Howard and Edward Tenney 
Bousfield, ord. 

8728. Om Lamps, Thomas Wright Shaw, Edinburgh. 

3730. Wasurxe and Drytno Fasrics, John Frederick Cooke Farquhar and 
James Burns Macfarlane, Long Acre, London.—20th September, 1878. 

ee hy Grate Bars, Charles Gill and Henry Northcott, Adwalton, York- 


8738, Sutps’ Compasses, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Josef Peichl, Pola. 

-_ + om cgtoed Carriaces, Alexander Cresar Frederick Franklin, 

vighton. 

3740. Expanpine Tues, Tharles Max Sombart, Magdeburg.—A commu- 
nication from Hermann Gruson, Buckau. 

3742, Newnan, Edmonds, Fleet-street, London.—A communication 
from Cyrus McCormick, Rue de Rivoli, Paris. 

3746. eo William White, Chancery-lane, London.—2lst September, 
1878 


3752, Sewixe Macsrnes, James Moody, Luton. 

a ae Coat, Johan Rich: *Schram, Norfolk-street, Strand, 
mdon. 

er? Suow and Stock Cast, James Henry Smith, Brooklyn, New York, 
8. 


8758. Bixnper for Brusues, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Mark Worsnop Marsden, Connells- 


ville, U.S. 

3760. OvENs, Walter Brierley, Halifax.—A communication from Auton 
Turtenwald, Vienna.—28rd September, 1878. 

3762. Pavine Roaps, &c., John Moysey, Leytons' 

3764. a InpExes, Frederick ney mstiff, Warwick-court, 


— inn, Lon 

3766. BuTTons, sae TOY Sieeve-Links, &c., Martin Lowenstein, Bir- 
ming) 

3768. Gas, “William Robert Lake, South ton-buildi —A 





London. 
communication from James Wilson Hodges, Flushing, New York, 
s770. ‘Fruuxo Trees, James Glover and Richard Hamer Gosnell, Chelsea, 


mdon. 

8771. Sroprinc Runaway Horses, Alexander Melville Clark, Chancery- 
lane, London.— A comm from Frangois Folacci, Sons, and 
Etienne Orsini, Paris. 

8773. Cueckine Receipts of Fares, Henry Thomas Davis, Nigel-road, 
Peckham Rye, Surrey.—24th September, 1878. 

8774. Workinc Ciocks and Bevis, Thomas Casson, Denbigh. 

$775. Sewine Macutnes, Henry Bland, Luton. 

$776. Sreermne Apparatus, David Kennedy, Liverpool. 

3777. Sreerinc Steam Surps, Robert Bell, Egremont. 

778. Nats, Charles fliffe, Harbourne. 

3779. Eoo-resrer, Francis Dodds, Rainey-street, Belfast. 

8781. Suor Soies, Herbert John Haddan, Strand, London.—A communi- 
cation from Heinrich Friedrich Daniel Schwahn, Frankfort-on-the- 
Maine, Germany. 

$782. Formation of Jorxts of Stream Botters, Robert Hudson, Gilder- 


some, 

8783. ALKALI, Holbrook Gaskeli, jun., Widnes. 

3784. CanpLes, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Pierre Alfred Tronchon, Paris. 

8786. Packinc GLANps of Evaings, Edward Mitchell Blewett Faull, Dock- 
street, Newport. 

8787. SPRING Brace.ets, Alired Burgess, See 

$788 Carriace Lamps and SicNat Lamps, cis Edward Merry, 
Pimlico, London. 

3789. Hyprocarpon Ixsectors, Alexander Melville Clark, Chancery-lane, 
—, communication from Frederik Constantyn Mensinga, New 
York, U.S. 

3790. Stampine, &c., MeTats, Alexander Melville Clark, Chancery-lane, 
London.-—A communication from David Brickner, New York, U.S. 


- 3791. Vesseis for Heatinc Liqurps, William Robert Lake, Southampton- 


buildings, London.—A communication from William Henry Bennett, 
New York, U.S.—25th September, 1878. 

8792. TRAVELLING Baas, Louis Autra, Frith-street, Soho, London. 

8794. Automatic Ventitators, William Symonds, jun., and George 
Barnabus Symonds, Potton. 

3795. Hetmets, &c., Thomas 1 Townend, Lime-street, London. 

3796. Porovs Brocks, George Henry Lilley, Broughton- -road, Stoke New- 


mn. 

3797. Tramway Rais, James Hight, Old Kent-road, Surrey. 

3798. ADHESIVE CEMENT, James , Stratford-le-Bow. 

3799. InpIA-RUBBER Compocnps, William Henry Bates, George Bidlake, 
and Hugh Faulkner, Leicester. 

3800. Macurses for Srinnrsc, Thomas Clegg, Moston, and Ernest 
Grether, Manchester. 

3802. APPLIANCE to WALKING Sricxs, Walter Alfred Barlow, St. Paul's 
Churchyard, London.—A communication from Alexandre Vanderborght, 


3809. Comns, James Higgison, Southgate-road, Hackney. 
9 Pencit Cases, Joseph Peacock, Golspie, N.B. 
REVERSIBLE TRAMWAY Rais, ‘Thomas Flo: Fleet-street, London. 
$512 AvrtomaTic EXPaNnsion GEanixe, John , Tynemouth, and 
Henry Lawrence, Durham. 
3813. Lockine Nor, &c., William Robert Lak ith t 
London.— A communication from A meet, Mel 
7 Lypicatine Spreep of oe Smith od Hie Richard Wall, 
$815. Jorsts for Looxrne-ciasses, Samuel Adams, Chester-road, Bir- 


8816. ‘I'riccER, &c., Betts, Charles Smith, Denmark-street, Soho, Lon- 


It hae 





—_ Dress Ho.tpers, Alexander Leslie Fyfe, Alderagate-street, Lon- 


on. 
~~ ee John Wailes, 
anteg. 





H 


&e., eo) 
3829. Dressine Grain, Ac tigketet y Southwark. 
sy) a a MATERIAL Watt Decorations, Harrington, 
$831. Burt Hixces, 








Charles Louis Boyce, Birmingham. 
OR ae ene nak Sees of Decne Koen, tns Betas Gig, 
Siemon Papi John Dryhurst and William 


$834. W: ty Leng hove, London. 
3835. Pocket WatcH Kees, al Prick Or oo Fentonville, London.—A 
sei. Conaiso Fianots Bomsraxce waieheantinens Lon- 
Gans 5 ona nee an and Steinlen, 
5 


3837. ELECTRIO-LIGHT APPARA yr ay” » Queen Victoria-street, 
London.—A cneratientiies tran Alfred 


3838. TaBLe CUTLERY, ee | Moline Warner and Herbert Warner, Cargo 
Middlesbrough. — filinn Honey 1878. 





, Manchester. 

” Barlow, Manchester.—A 
uret, Shepherd’s Bush, pater sene 
3844. Propuctye Ioprve, &c., Charles Max Seavert Magdeburg. f 

a from Hermann Boeckel and Robert M ier, % Magde. 


3845. PRESERVING Bett, Bristow Hunt, Serle-street, Lincoln’s-inn- 
fields, London.—A communication from Benvenuto Benedetto d’Ales- 


3846. ExTINGUISHING Fires, Thomas Frank Patrick McM 
Manchester.—A communication from William Johnstone. 


3847. Sprrmnino Corton, &c., Enoch Hird, Bolton. 
$848. EquaLisina Tension, Thomas George Fonnerau Dolby, Dulwich, 


3849. HorsrsHor Bar or Bianx, Alexander Melville Ba Chancery- 
ale re, London.—A communication from Christian Moller, Hoboken, 
8850. TeEMPERING, &c., the Power of Resistance of ArticLEs of METAL, 
John Henry a remy Lincoln’s-inn-fields, London.—A communication 


Auguste 
8854. HARVESTING ACHINES, Bernhard Samuelson and William George 
nag , Banbury.—80th September, 1878. 


Kavanagh, 


3862. 2. Coote the TEMPERATULE of AIR in Howe“ Lam James 
and Joseph James Coleman, Glasgow. 
yee Orr Wing, &c., William Shanks, Bow, Middlesex.—lst 
3868, CorKscREWs, Edwin ty nd Alexander, Southampton-buil 
London.—A communication from William Rockwell Clough, Newar! 


3870. GLOVE FAsTENINos, Lee, Cleveland. 

3872. Prepartne Seep, Richard Davison, Driffield. 

~~ mere & for Securtxe Corps, &c., Lea Coplovna, South-street, Fins- 

Ty, 

3878. Guenca asain Fire-arms, Alexander Melville Clark, cery- 
lane, London.— A communication from Josef Werndl, Steyr, nee, 
—2nd October, 1878. 

3880. SEwine LEATHER Har Lrxtnos, William Lawrence Bigelow, South- 
am: -buildings, London.—A communication from John Bigelow, 


3882. BreakinG Ice, Ignatz Neuburg, Turnmill-street, Clerkenwell.—A 
communication from Josef Neuburg and Moritz Boehm, Vienna. 

3884. Syrup for DicestipLe Purroses, Edward Beanes, Dulwich. 

8888 Door Cuatnx, Charles Borzecki Welin, Dean-street, Oxford-street, 


London. 
3890. Lamps, George ve, —_—_ -lane, London. 
3892. rar oor John on Roney cone, ohnson, Lincoln’s-inn-fields, London.— 
éric Allen Gower and Cornelius Roosevelt, 


A communication 
3894. F. for Br. H yton, Birmingham. 
'ASTENINGS for BRACELETS, Henry Pa‘ Bi —A com- 
munication from John Mendelow, Paris. 
3896. Treatment of Hops, Frederick Gretton, Burton-on-Trent. 
eo a Pires, George Heron, Margaret-street, Cavendish-square, 


3900. fomae, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Victor Leon, uzan. 
3904. PRopucine Worps in PERFORATIONS in Paper, William Robert 
2, buildi London. — A communication from 
Jacques Laurent Poirier, Paris.—3rd October, 1878. 








Rpneeeions -Drotgeees Se ie Menthe on the Bapedts <f 
Complete Specifica‘ 


3980. SAW-sETTING MACHINERY, Tne arin, Chancery: tne aan 
A communication from William Howard Doane, Cin cinatti, U 
October, 1878. 

$981. PLANING Macuriyes, Lionel L reeent Chancery-lane, London.—A 
Se from William Howard Doane, cinatti, U.S.—9th 


October, 
3982. whe Dovetait Joists in Woopwork, Lionel Varicas, Chancery- 
e, London.—A communication from William Howard Doane, Cinci- 
nati, U.8.-9th October, 1878. 

$983. MovuLpine MACHINES, Lionel Varicas, Leet: Aen e, London.—A 
communication from William Howard Doane, Cincinatti, U.S.—9th 
October, 1878. 

3984. FoRNaces, Lionel Varicas, Chancery-lane, London.—A communica- 
tion from William Mack Fisher, Cincinatti, U.S.—9th October, 1878. 

3994. Wrencues, Gerald Clarence Hopper, Southampton- -buildin Lon- 
don.—A communication from John Wesley Hyatt, Newark, S. — Oth 
October, 1878, 

4040. Macuixery for Wasitnc Woot, &c., Edward Gardner Colton, Lord- 
street, Live: 1. — A communication from Frederick G. Sargent. 
Graniteville, Massachusetts.—12th October, 1878. 

4056. Rotary Enorxes, Sydney Pitt, Sutton.—A communication from 
— Alexis Sergueevitch Dolgorouky, St. Petersburg.—12th October, 





Patents on which the Stamp Duty of £50 has been Paid. 
a HYDRAULIC Cranes, Joseph Beverley Fenby, Yardley.—15th October, 
875. 


565. BENZOLINE Lamps, John Dyer, Sidmouth, Devonshire.-—15th October, 
1875. 

3575. PORTABLE Warproses, Rosa Parlby, Hyde Park Hotel, Marylebone, 
Middlesex. October, 1875. 


—Lth 
3603. PuppLING FuRNACEs, Ephraim Allcock Jones and John Allcock 
Jones, Middlesbrough,—16th October, 1875. 


= © rns Borers, Charles Cottew, South Shields.—2nd November, 


sax. ae yer &e., ~ egg Vacherot, Clyde House, Bridge- 
ttersea.—3rd November, 187, 
3 Broreutsxa aay Rowland < Browne, Kidwelly.—22nd October, 


5676. Se Door Koss to their Sprxpies, William Macvitie, Erd- 
ington. —- 22nd October, 
3725. . PoLisHINnG NEEDLES, . : Victor Milward, Redditch.—27th October, 


1875. 
o fn = gage Thomas Adams, West Gorton, Manchester.—29th 
’ Maxuractuns of Inow, &c., Samuel Richard Smyth, Manchester.— 


3353. 
24th Smee 

3620. BRIDG oe, Frederick Barnett, Queen Victoria-street, London.—19th 
October, 1870. 


3632. IXLAYING SURFACES of Woop, James Thornton, Crowndale-road, 
Town, and James Thallon, Longford-street, Regent's Park, 
London.— October, 


3649. a SIGNALLING App. tus, David Alfred Aird, Fig Tree- 
court, Tem) London.—21st October," 1875. 
3626 Sares, ~ .» Samuel Chatwood, Bolton, Lancashire.—i9th October, 


1875. 
mS 5 we John Berger Spence, Mark-lane, London.—19th October, 


3675. =~" Inpia-RUBBER to Fasrics, John Barrow, Clayton.— 
$744. SepaRatina Bopres of Dirrerent Suares and Sizes, John Last 
Catchpole, Framsden.—28th October, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


2737. Common Roap Steam Carriages, Charles Randolph, Pollockshields, 
N.B.—16th October, 1871. 





2985. Ixsecrors, Francis William Webb, Crewe, Cheshire. —6ch November, 
2745. Propuction of Cor.ours, Robert Pinkney, Bread-street-hill, London. 


—16th October, 1871. 
2756. PROPELLING VESSELS, Edward James Harland, Belfast.—17th October, 


2762. Sream Exorves, Thomas M Bsr wag) and Richard Edmund 


8. Locomotive and TRACTION s, Loftus Perkins, Seaford-street, — 
"s-inn. lente tie October, 1871. 
2819. &c., Exo: Loftus Perkins, Seaford-street, Gray’s-inn- 


Harris, Castle Mills, Fountain Bridge, 
Edinburgh. — 24th October, 1871. 
2852. Traction Enoines, Alexander Melville Clark, Chancery-lane, Lon- 
don.—24th October, neil. 
2884. eueenes Enorves-and Rattway Brakes, Francis William Webb, 


Alexander Marshall, Berwick-on- 


Notices of Intention to Proceed with Patents. 











2276. Wixp Encines, James Adams, Maldon, Essex, and Frederick William 
Flower, Hammersmith. —7th June, 1878.” 

2294. Pavina Roapways, ee Neuburg, § thampton-buildings, Lon- 
don.—A communication from Philip 

2312, eang pa ong and RecEIviING SIGNALS, &e., James Rettie, Hatton- 

2315. ‘Avromatse Apparatus, Alexander Bro ith ton-buildi: 
London.—A communication from Jules pte ne Eutrope Mégisser. 
—8th June, 1878. 

2316. Srnass ENGINEs, 


Friedrich Hermann Felix Engel, Hamburg.—A 
comuppunieiiden teak from Carl Hecht and Heinrich K 
2320. Rarpway Wacons, Henri Entz, Warean-llly, Sedan.—100h June, 


1878. 
2323. Se.r-cockive Guys, Christopher George ¢ Bonebill, Birmingham. 
2324. TrovcH WaTERCLOsETs, Benjamin Crocker Cross, Dewsbury. 
2332. Bakers’ Ovens, Charles Denton Abel, Southam: , Lon- 
don.—A communication from Johann Peyer.—1l1th June, 1878. 
2335. Packtne Srups, John Bradshaw Shepherd, Barton-upon-Irwell.— 


12th June, 1878. 

2350, CompustisLe Gas, Charles Denton Abel, Southampt 
London.—A communication from Pavel Pavlovitch Timofeef. 

2351. Sirrinc, John Henry Johnson, Lincoln’s-inn-ficlds, London.—A 
communication from Henri Cabanes. 

2354. Boots and Saors, Edward John Scott, Swe, sos 

2359. MANUFACTURING, &c., Boots, John Blakley, 

aos Hou.iine, &c., RICE, Henry Beaufort fom Eieepecl—t0k June, 

2368. Appitions to Rartway Carriaces, Henry Shaw, Aston, Birming- 

2871. Grain-Bixpixa Renae®, Oe Skinner , Upper Thames-street, 
London.—A communication Frae 

2374. Hancine Winpow Sasues, &c., Josiah Latimer Clark and Edward 


Jacob Hill, Victoria-street, Westminster. —14th June, sare 
ie" oor for Soues of Boots and Sxors, Alfons Tellering, Berg- 


lad’ Germany. 
2392. 92. CaRBorS John “Henry en Lincolu’s-inn-fields, London.—A 


munication from Hi 
2393. WHEELED VEHICLES, Julian PY rakeii: Norfolk-street, Strand, Lon- 
2396, TELE PHONES, Thomas Alva Edison, Menlo Park, New Jersey, U.8.— 
oo Onn: See Takai ‘gh bp William Phillips Th 
‘AINING LIGHT LECTRICITY, ips « S 
Li x tion frox — y 


2408. Prnou a tie een SP eeak tae Hi oe te Ls Coq, Lili 
LEs and HEELS 0} and SHOEs, ppol , Lille. 
a= ed Macuines, David Thomson, Gestion, N.B.—l7th 
Une, 
2415, WovEs Fasrics, George Henry Tattersfield, Ravensthorpe, York- 


a Ixxstanps, William Salter Stewart, Ilfracombe. 
2422. KNEaprno and MIxING Four, John Hunt, Bolton. 

2423. Guns, Andrew Noble, Jesmond Dene House, Newcastle-on-Tyne. 

2425. PREPARING ARTISTS’ Corours, Richard Liebreich, Albermanle-street, 
Piccadilly, London. 

2431. Harness, Walter Alfred Barlow, St. Paul’s Churchyard, London. — 
‘A communication from Bernhard Rice.—18th June, 1878. 

2434. FACILITATING amg ool of Corxs from Borries, Martin Kos- 
minski, Alderman! 

= Fixing RUDDERS i: Seomeaes. &c., Luke Thomas, Bayswater, Lon- 


2433. GrarniTe THERMOMETERS, Otto Steinle, Quedlinburg, Prussia. 
.- Cuick and Sprina Work, Louis Auguste nine ang Gdneve 


¢ 

2442. Gas Sarety Lamps, Franz Sebastian Schtize, Featherstone-buildi 
London.—A communication from Wilhelm 

2444. Decoratine Giass, William ett, Chelsea, —19th June, 1878. 

2455. Separatinc CrEaM from MiLk, Edwin Powley Alexander, South- 
—_— buildings, London.—A communication from W. Lefeldt and 


tsch. 
2458. Se ae &c., Friedrich von Dechend, Bonn, Ger- 
y.—20th June, 1873. 
2ara. Wnonria and Frisuine §iLks, Thomas Hawley, Coventry.—2lst 
‘ne, 
2484. TREATMENT of Paper, Charles Moise Jacob, Vernon-place, London. 
= — Soves for Boors and Suoes, Mary Pipe, Porchester-road, Bays- 


2400, “Gurrmx0, &c., MARBLE, Robert Gair How, Carshalton.—22nd June, 


sor. 5 A, Yeast, Henry Love, Rue Neuve Chauss 

2514. Cement Kins afid Ovens, Robert Andrew Gibbens, No: fleet, 
Kent.—24th June, 1878. 

2531. CurtLep Iron Turkets, Charles Max Sombart, Magdeburg.—A 
communication from Hermann Gruson. 

2537, bese Doors of Raitway CARRIAGES, Edward Charles Davies, 

‘ater-lane, 
PHOTOGRAPHERS’ Heap and Bopy Rests, Eli Ellis Emmerson, 


2548. Tires, James, Kitson, jun., Leeds. 
2549. Locktnc RAILWAY SWITcHEs,’ Edward Waller Stoney, Pothanore, 
Madras, and George Kift Winter, Arconum.—25th June, 1878. 
2565. CYLINDER PAPER-MAKING Macuines, Alfred Vincent Newton, Chan- 
cery-lane, London.—_A communication from Jonathan Hatch and 


hnilat 








Gens Hatch. 
2570. Toy Watcues, &c., Astley Paston Price, Lincoln’s-inn-fields, Lon- 
don.—A communication from John es © Powell wwell.—26th June, 1878. 


Lton Somzée, Brussels.—27th June, 


1878. 
2594. Reapinc MAcHINEs, ~ Adolf Sonnenschein, Beverley-road, South 
Park, Surrey.—28th June, 1878. 
2612. GRAIN-BINDERS, Otis Skinner 2 , Upper Thames-street, London. 
—A communication from Cyrus H. McCormick.—29th June, 1878. 
we hg .ERS for Heatinc WATER, Patrick O'Connor, Wavertree, Lanca- 


2624. GuN-CARRIAGES, Charles Max Sombart, Magdeburg.—A communica- 
tion from Hermann Gruson.—1st July, 1878. 

2646, Stream Enoines, William Edward Newton, Chancery-lane, London 
—A communication from Matthew M Jackson,—2nd July, 1878. 
2679. Grain-BINDERS, Otis Skinner G: pper Thames-street, London. 

—A communication ew a da be, Bubibans MeCormick. —4th July, 1878. 
2694. CLEANING CARPETS, oa Fisken, Wharf- road, City-road, London. 
2703. EVAPORATING and HEaTinc WarER, Adolf Kux, Berlin.—5th July, 


1878. 

2719. Boots and Sxo William Robert Lake, Southampton-bu 

ya communication from 8. Wallerstein and Sohn. pe | 
878. 

2738. Treatine Impure Water, William Poms Wise, td ri 
Adelphi, London.—A communication Ferdinand Théodor Moritz 
Droncke.—8th July, 1878. 

, ae Alfred Powers, Wrentham-street, Birmingham.--15th 
w 
a0e8. boors: and Sxoks, Charles Horatio Keats and Alphonso Keats, New- 
ante e.—20th July, 1878. 
2922. Pompine INES, J! Gwynne, Cannon-street, London.—23rd 


re ermer’ PROPELLING VESSELS, 


July, 1878. 
3029. "basen Bags, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Newton Jenkins Alexander.—3 nog July, 1878, 
3190. CoUPLINGs, 


Thomas 
=e. beg ETALLIFEROUS ORES, Joseph Stenson, ak eanabethdoentee 
3272. wwe Betgs Macutiyery, John Keats, Wood Green, ‘London.—19th 


1878. Y 
$277. Miners’ Pr Meery Teer, Fhemen Twigger, 50% Seen Ross, 
sean, Wie {StaNps, Fy maaery Harris Lake, Southampton-buildings, 
, 7. 
London.—A communication from ig P. Woods, Daniel Sherwood 
and Cyrus H. Latham.—2ith August, 1 
3496. SPEED INDICATING APPARA ey Faija, Great Queen-street, 
Westminster, — ara September, 1878. 
and Jules Cor, jun., Leicester- 


, London. 
3628. Pickers for LO Beptonber, 187 
equare, London.—13th » 1878. 

















Oct. 25, 1878 


fue ENGINEER 











$648. Currine, &c., Paper, William Robert (ee pase reas a 
London.—. nication from Ignatz —l6th September. 18' 
Geen Thorsten Nordenfelt, St. oe eeen tae ace 
A communication Palmerantz.—1 mber, 
3683. Sprxwino Woot, &c., Whiteley, Whiteley, and 
Charles Henry Whiteley , Lockwood, Huddersfield.—18th September, 1878. 
3722. Ansoerants Spanners, William Joseph Crownshaw, Sheffield.—20th 
1878, 
stat Meenas Pens, Francis Duffet, Plumstead, 
8740. Expanpino, &c., TuBes, Charles Max Som! 
munication from Hermann Gruson.—2lst Septeinber, 
$754, Macuines for Corrine Coat, Johan Richard Schram, 


8783. ALKALI, Holbrook Gaskell, jun., Widnes. 
Vesseis for HEatina eaten William Robert Lake, Southampton- 
arya ig communication from William Henry Bennett.— 
S818, Danse Hotpers, Alexander Leslie Fyfe, Aldersgate-street, London. 

8827, TarcycLks, Benjamin Arthur Joule, Sale. 
All ha interest in any one of such applications 

leave bs in writing hos eg to such 

Commissioners of Patents twenty-one after 


at the office 

date. 
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851. Wire Roprzg, J. Temple.—Dated 2nd March, 1878. 2d. 

order to manufacture a rope of uniform sectional area, yet varying 
strength, for such ‘poses as windiag ro| in collieries, where the 
upper part has much more strain than the lower, a greater number of 
wires are placed in each first-formed strand, and in the intermediate 
parts of the rope hemp is gradually substituted as the centre of each 
strand instead of wire for one part of the rope, so that in proportion as 
the strain is reduced hemp is substituted for wirs. 


606, Miss AND Fuses Boxes, W. Woolcott.—Dated 2nd March, 1878. 


Ordinary boxes are coated with shellac varnish to render them water- 
proof, and are open at one end to receivea smaller box sliding therein, 
and fitted with an india-rubber end to act aza valve for the opening. 
These and other forms of match boxes are employed as an advertising 
medium. 

Drrssinc AND PurRiryino 
March, 1878.--(Not proceeded with.) 2d. 

The middlings are first caused to pass into a separating reel covered 
with silk cloth or its equivalent with various grades of mesh, They are 
then led into vertical shafts peers ney ith the grades of the sepa- 
rating reel; these shafts are provided at intervals with inclined Barc 5 
shelves, or deflectors, projecting from either side, so that the middlings 
or / can be caused to descend by their own gravity from shelf to 
shelf. The vertical shafts are provided with a hopper, into which the 
middlings are fed, and each hopper is proved with a distributing roller 
capable of adjustment, so that the feed can be regulated. The middlings 
are broadcast from shelf to shelf down the inclined shelves of the 
shafts. On one side of each shaft the shelves are vided with valves 
which open into an upset, and thence to the trunk pipe or exhaust pipe of 
a dust-room or box. The bottom of cach shaft is provided with a worm, 
=— takes the purified middlings from the shaft to the crushing roll or 
stones. 


SS, enews AND OTHER VENTILATORS, J. Corbett.—Dated 2nd March, 1878. 


The flap or valve is constructed of thin metal plate with turned up 

all round, cver which is stretched textile or other fabric; and in- 

stead of mounting the flap or valve upon horizontal pins or knife edges, 

the same is arranged to open sideways, and to turn upon a vertical pivot 
at the bottom, and a knife edge at the top. 


856. Covers anv Stoppers ror Cans, Bortes, &c., B. W. Inglis.—Dated 
2nd March, 1878.—{A communication.)--(Not proceeded with.) 2d. 

A portion only of the top cover of the can is made as a hinged lid, the 
other part being a fixture soldered to the body of the can. The ordinary 
wire is ery See with, and to strengthen the lid that portion is doubled 
at a short distance from the edge over a strip of block'tin already folded 
upon itself two or three times. 

857. inp ae W. £. Dzbenham.—Dated 2nd March, 1878.—(Not proceeded 
with. . 

The upper part of the teapot is made of such a form that when the pot 
is tilted there shall be no overflow from the opening for the lid, and this is 
accomplished by making the lid opening in the back part of the top of the 
pot, and have a corresponding medallion or pattern on the front op of 
the top to balance the unequal appearance that the placing of the lid out 
of csutre would otherwise cause. 

858. Prore.iine Vessets, W. Cloete and W. P. Churchward.—Dated 2nd 
March, 1878. 6d. ' 

Two screw propellers are employed, attached to shafts placed one on 
each side and lengthwise of a vessel. The screws and shafts are received 
in channels formed in the ship’s sides. These channels are open 
at the bottom and on their outer side, and are carried up to within a 
short distance of the water-line, whilst above these channels the sides of 
the vessel may be formed in the ordinary manner. The width and depth 
of the channels is test at their centre, and bg 4 are ually 
tapered off in wave line curves until they die away at the bottom. The 
screw shafts at their ends pass into the interior of the vessel, and are 
driven by engines at one or both ends. 

859. BrusHinc anp CLEANING MeTAL Piates, EF. Yates.—Dated 2nd 
March, 1878. 6d. 
A pair of revolving brushes are fitted in front of the rolls of an ordi- 
nary plate rolling and pressing machine, and the plates after ha been 
vanised, tinned, or otherwise coated, are passed between such 
rushes, and thus cleaned by machinery instead of by hand as hitherto. 
861. Apparatus ror Propuctne Evecrric Lieut, T. F. Scott.—Dated Ind 
March, 1878.—(Not proceeded with.) 2d. 

Finely powde gas retort carbon or well burned coke, or other 
carbon, is incorporated with thin flour paste or thin starch paste, so as to 
p sesay a plastic mass, having a consistency suitable for moulding by 

ies. 


862. Ruyners anp Tor Norcnes or Umpre.uas, J. C. Smith and G. G. 
Lusher.—Dated 2nd March, 1878.—{Not proceeded with.) 2d. 

A short tube is formed from a sheet of metal by drawing out, and is 
made thicker at one end, which is afterwards expanded and flattened 
out, so as to form a fi The thick part ends abruptly so as to form a 
shoulder, and a ring is passed over the tube and abuts t the 
shoulder, when it is secured by forming a bead in the tube d the 
ring. The notches are cut in the flanges and the runner notch finished 
in the ordinary way. 

863. Oprarninc ImrraTiIon MARBLE ON Paper, &c., R. Lowen.—Dated 2nd 
March, 1878.—(A communication.) 4d. 


Rape power’ Rae g Nor hon vente yes nically or chemically into a 
slab of mar' e hollo parts are t in with t of 
suitable colour, and the slab is then used to makei i th pe 





864. Prosectites, M. L. Fayolle.—Datel 4th March, 1878.—(Not 
ceeded with.) 2d. ' 1 pen gee 
The shell is in the form of a hollow cylinder surmounted by a hollow 

cone, and the cylindrical part is closed by a separable bottom 
screwed into the cylinder. The cone is also separable from the » 
and has a longitudinal aperture through the apex, and two or 
to axis of the projectile. 


more lateral openings 
R, Millar.—Dated 4th March, 1878. 6d. 
hollow hemispheres, 


865 Merers, 
A box is formed of two , across the centre of which 


of 


hic f sttachod s red carrying at tts cuter end 
with a wheel on a to which a driver 
rotates, carries a weighted tumbling lever 


3 
Hl 


iu 


i 
F 


! 
: 


over 


— to the right or left according to 


the horizontal shaft is carried 
~ hace 


z 
i 


i 
F 





: 


3 
F 


its in the 


867. Ventitatina Hats, H. B. Fox.—Dated 4th March, 1878. 6d. 
consists of a cham’ jbove crown, 


hemisphere of india-rubber, to 


lever is driven into a position oa ee vertical, 


al 
with side holes and a diaph or its mechanical equivalent, and with 
Ra valvetol renuleting 


or withou the admission of air to the 
the hat. 


868. Suurrers, Binns, &c., D. 7. Musgrave and T, Humphreys. 
4th March, 1878. 6d 


terior of 


- Dated 


This consists in a shutter and sun blind constructed in one, The 


extending outwards, 


ters are coiled up ia the usual manner above and = 
u 


869. OverHEAD «4 OTHER TRAVELLING Cranes, A. Quayle.—Dated 4th 


March, 1878. 


This consists in fixing the sheave wheel acted upon by the endless rope 


upon an axle runn: 


0 a which are fixed upon a sliding 
ce | upon. a slide) in an: 
sono, ie V-yreo ) fri 
another sit 


desirable manner. Upon the axle is fixed a 


wheel which works by frictional contact 
upon milar friction ‘wheel; this second friction wheel also 
revolves in fixed upon the said sliding . The 
is moved backwards and forwards wu the ie by means 


levers on a screw or their mechanical equivalent. 


Above or below the 


two friction wheels, called driver wheels, is fixed another friction wheel 
eral 


V- ved) in such a position that by moving the 


sliding 


carriage in either direction by means of levers or screws or their mechani- 


cal equivalent, one of the driver wheels is brought into working 
with the driven wheel, turning in 


whichever direction it ma; 


contact 
be 


required to run. From the driven wheel the power is taken to work the 


traveller. 
8'70. Srreetr Lamps, R. J. Worrall.—Dated 4th March, 1878. 6d. 
This consists 


in Gemtcehims | 
secured at each opposite angle o 
the pane. In this groove sheet india-rub! 


= beter bay a ee * -_ we 
e lamp and extending the length o' 
ber fa lining the 


entirely 
groove, and inserting bad Yas of glass in the two opposite rubber-lined 


grooves, it is securely he 


872. Steam Suips or Vesse.s, A. F. Yarrow.—Dated 4th March, 1878. 


In the event of the failure of a portion of the boiler the 


se geen are 
tected by interposing between the fan for the forced draught and the 
Re a valve arranged 


so as to allow the passage of 
too close to prevent the egress of the flame, gases, or 
ti) poeega ge Instead of the heavy framework to carry the 
r 
which, for this purpose, is 
vision’ made at ite extremit 


me’ rtion of the vessel 
sate ‘on, 


the air to the = but 


the 
rudder 


the screw, the side strain is received by the screw shaft, 
continued aft the screw, and a suitable pro- 
to receive the rudder spindle. The sub- 
made of brass and the upper portion of 


873. Fryers, 7. Unsworth.—Dated 4th March, 1878.—(Complete.) 4d. 
re i ts on‘patent dated 





lates to improvem 
embraces the flyer as therein 
— This consists of making 
ill serve the purpose of keeping the yarn on these legs. 
874. gee FoR AFRATED Liquips, W. Wharldale.— Dated 4th 
1878. 


22nd October, 1874, and 
ified, except the top ends of the 


n 


em with asmall hook outward ; this hook 


March, 


This consists in the formation of bottles with an internal groove and 


external rim, and the stopperin, 
metallic cap retained in position 
so as to retain and press an elastic washer on and against the head 


ig or closure of such bottles by means of a 
by the said rim, and fitted to the bottle 


ereof, 


and against which a glass or other ball is pressed by the gaseous pressure 


within the bottle. 


876. Apparatus ror Hotpina Co1ts or Rotts or Riszons, &c., W. R. 
Lak fot proceedea 


a a 4th March, 1878, (A communication.) —-(N 
with.) 2d. 

This consists of a fastener or clasp having two parallel Loses 
capable of being either brought away one from the other, 
nearer one to the other, or which can 


samt 
or jbroug! 
opened and closed in a manner 


that the said clasp when open will act as a slide or slip ring, permitting 


of several thicknesses of the narrow textile fabric ae 
pressing surfaces to slide or slip throughout without injury to the 
and the clasp when closed will operate as a perfect 


between the 


ribbon ; 


P, pressing 
all the thicknesses of ribbon together so as to retain the ribbon 


tightly coiled upon the block or reel. 
guide applied to or forming part of the ribbon clamp. 


The second part relates to a ribbon 


880. Rorary Pomes anv Exuausrenrs, 2. Bredo.—Dated 4th March, 1878. 


—(Not proceeded with.) 2d. 
The casing in which the rotary piston revolves is formed with 


an inlet 


on one side and an outlet on the opposite Faye there is a partition 


between both, and against this the circular body 
a good fit, The piston is fitted 
these feathers are pushed out of an india-rubber tube in the 
interior of the piston instead of —— The piston 
centrically in the casing, which is so muc 
the fluid all round, except at the aforesaid 
Me are one or more ribs for 
ie 
releasing the ge and letting it take its bearing against the 
e casing. 


the piston works with 
with a sliding feather on each side, and 


hollow 


fo revolves cun- 
larger as to leave a space for 
gradual! ion oe sliding ‘eather inte 
ually pressing the er 
piston body, and the inlet side one or more ribs for more suddenly 


circular 


882. GrinpiING or Repuctne MIpDLINGs INTO FLouR, &., T.F. Hind and 


R. Lund.—Dated 4th March, 1878.—(Not with.) 2d. 
Two millstones or discs are arranged pete the one being 
to a horizontal shaft so as to rotate therewith, 
stationary. The grinding is effected between the juxtaposed 
arranged surfaces of the two stones or discs. 
enclosed in a case or box of metal formed in halves jointed 


secured 


and the other being 
vertically 
ie stones or discs are 
together. 


888. RapiaL Drittina Macurngs, C. Scriven.—Dated 4th March, 1878.— 


(Not proceeded with.) 2d. 


The machine is formed of a convenient form of Banter’, upon which 


is a circular slide with the usual V-shaped 


or otherwis 


e, and 


which has a vertical motion so that it can be or lowered to bring it 
into position for enabling any part of the work to be ney Sir el 
an 


carries and has revolving om it, concentrically with the 
internal spur wheel and 

internal spur wheel receives motion from a 
‘ing feather on a vertical shaft, which s) 
gearing and 


vel wheel, which are cast together. 


‘This 


ion wor! upon a slid- 
Seeee te tata from 


pulleys through a horizontal shaft from any prime mover. 


884. ApPaRATUS FoR Measurino FLuips or Ostaininc Motive 


ins Salke of clam esibngeoteaters ene plated wh chgihh omel 
wo of sing! g eylinders are p! al angles 
other, and for the water or other fluid are made 


tion with the outer ends of; such cylinders. The two pistons 


Power, 
to each 


in communica- 


of each 


are conn by a frame, inside one end of which thore is jointed a 
link or short connecting rod, and the two pairs of pistons, by means of 


the links of their connecting frames, im 
which at one end acts on the counting m 
or turns a crank shaft or first-motion shaft in the case of a motor 
connecting frames ‘of the pistons may act on the crank 
of transverse slots. Tho 
which is in the form of a sligh' 
fitting in a similarly shaped cavity. e cavity has 
with the cylinder passages, and two additional ones commun: 
the inlet and outlet pipes res: 
with two annular grooves facing, one the 
outlet and from these annular ves 
body of the plug to two diamet iy ite 
communicate 
plug rotates. 
886. Puriryina Gus, Restnous 0115, &e., F. Wirth.—Dated 5th 
1878.—(4 communication.) 4d. 

The resin contained in the oil is turned into a soapy matter 
soda, and, being soluble in water, can be easily removed. 
of an excessive quantity of caustic soda serves to take up the 
duced by - The washed oil is slowly i 


ing the g an offensive odour and to 
and free the oil from 


effected by the oxidising influence of the air. 
O07. Serene Yarns, MM. Tod and R. W. Stewart.—Dated 5th 


187 





shaft carries outside the 
rollers, and 


A horizontal which 
either end fluted 


rotation to a crank pin, 
‘ism in the case of a meter, 


; or the 


pin by means 

er end of the crank pin turns a valve picee, 
ta) or nearly cylindrical piug, 

ports communica’ 


wi 


in positions to 
in succession with the ports or the cguaser passages as the 


March, 


caustic 
The pdaition 


thus pal 
which give it a blue tinge, this being 


March; 
it at 


them is a second 





y this process the spent oxide of iron is revivified. 

895. mf J. @. Tongue.—Dated 5th March, 1878.—(4 communica 
tion, . 

passenger vessel is carried by circular roller frames within the body 
of the boat. An air pump is con! within the boat, and sui com- 
air to reservoirs arranged in the bulkheads, which air, by being 
berated, operates pneumatic s . The boat has a close top, and is 
fitted with air traps to supply fresh air to the interior and for passing 
off any water which may enter by the traps. A mast constructed in 
sectious is capable of being raised from beneath the close top, and carries 
a hois' sail. Ports in the sides are fitted with outer and inner 
shutters, the latter forming part of spherical rowlocks to receive oars 
with correspon enlargements, so as to work easily and prevent the 
entrance of water. A water-closet is fitted with upper and lower valves 


| opening and closing in reverse relation to each other, so as to prevent the 


entrance of water when the closet is in use. 


The steering wheel has 
ropes with rods in line with them through stuffing-boxes, the 
a 


passing 
ro round ley on the rudder staff. The boat can thus be 
Seach ante, cover of close top. 
904. Err 8. H. Parkes.—Dated 6th March, 1878.—{Not proceeded 


with. 
At the end of the arm to which the lower part of the body of a com- 
eee microscope is usually attached is fixed a short tube called the 
older. Within this tube a fine adjustment tube works. The fine 
adjustment tube has a limited rai of motion in the holder, and is 
worked by the ordinary screw and lever arrangement in the arm of the 
trument. 
905. APPARATUS FOR TREATING WOOL AND OTHER Fisres, W. Brookes.— 
Dated 6th March, 1878.—(A communication. 


) 6d, 
The object of the first part of the invention is, by putting in an op 








site twist to the sliver in the formation of the balls, to avoid the n ty 
for the subsequent operation of untwisting. For this purpose the sliver 
in its passage to the ball passes th: h a hollow tube, and thence by a 

Pp d arm therefrom, a feeder as a conductor to lay 
the sliver around the ball or shell for the formation. of the desired 
ball. This relates also, when combining two or more separate rovings or 
yarns, to means for b or 8e g the second or other of such 


rovings or yarns when one of them breaks or is used up. 
906. TRANSFORMING Paper PxHoToGRAPHS INTO OIL PaINTINGS UPON 
Canvas, Woon, &c., A. Prager.—Dated 6th Murch, 1878. 4d, 

The albuminous coat upon which the photogra; hic image is received is 
detached from the paper and oa on a glass table, when the oil colours 
mixed with about one-tenth of tears of mastic finely powdered are 
applied to the side which adhered to the paper. When dry it is trans- 
ferred to the canvas or wood, which is previously coated with mastic 

‘he canvas or wood is then placed between two metallic plates 
moderately heated and pressed in a powerful press until the plates are 
cold, when they are removed, leaving the painting firmly attached. 
ay a ac or Irnon AND Steet, 8. G. Thomas.—Dated 6th March, 

1878. . 

This consists in lining the Bessemer converter with blast furnace 
or ore furnace copper , or clay or Portland cement, or other similar 
hydraulic cements ; or the natural silicates of magnesia of borax, when 
ground up with limestone, give it sufficient tenacity to form a satisfactory 
basic lining or fire-brick, without materially diminishing its refractory 
cheracter. 

O10. Rar Jowrs, F. C. Payne.—Dated 6th Mirch, 1878.—(4 communica- 
tion.)—(Not proceeded with.) 2d. 

A joint piece is constructed so as to interpose between the abutting 
ends of a block, which, while forming continuity of the tep flange, 
affords lateral support to both rails by a fixed and a movable lapping 
pee or fish-plate, which are formed with internal toothed surfaces to 
receive locking wedges or spring keys. 

912. Looms, J. Collier.— Dated 6th March, 1878. 6d. 

This consists in the raising and pr hy shuttle-boxes in looms by . 
means of a connecting-rod currying a sliding stepped plate governed by 
jacquard or other pattern surface, and operated by clamps. 

Ot, PASE T. North.—Dated 6th March, 1878.—(.A communication.) 


This relates ‘to improvements on tents No. 8541, dated 26th 
November, 1872, and No. 180, dated 13th January, 1875, and consists of 
an improved oil feeder formed with an ig dam or weir cast in the 
feeder, and acting as a weir between the hole into which the oil is poured 
and the interior of the axle-box, the level of the top of the dam being 
below the level of the overflow, so that as soon as the oil overfiows the 
dam the oilman will know thaf the box contains the proper quantity of 
oil. Movable fillets are placed in the groove in which the washer or dust 

lates are fitted, so that a defective washer can be easily removed. 
ovable shoulders are employed to form stuffing-boxes, thus permitting 
the shell of the box to be cast in one instead of two parts. 
916. Srraininc Paper Pop, R. and D. M. Watson.—Dated 6th March, 
1878.—(Not eded with.) 2d. 

This consists in producing a suction or vacuum in the revolving pulp 
strainer, fixed strainer, or a vibrating strainer, by the action of a jet of 
steam. 

919. VsssEts on Ventcies, W. R. M‘Ateer.—Dated 7th March, 1878.—( Not 
proceeded with.) 2d, 

This consists of u boat-shaped vessel or vehicle furnished with three or 
more wheels, one or more of which is employed to guide its course, and 
the other or others as the means of guiding it. 


921. Treatment or WHEAT IN THE MANUFACTURE OF WHEATEN SEMO- 
LINnA, MEAL, AND Fiour, 7. Muir.—Dated 7th March, 1878. 4d. 

In order to obtain an increase of fine or first quality semolina, the fine 
brown powder which adheres near the germ, and is found in and along- 
side the cleft of the grain, is removed by cracking the grains between 
millstones or rolls, and subjecting the cracked pieces to the scrubbing 
action of a rotating brush, which thus detaches the brown powder, the 
cracked grains delivered by themselves. 

922. Rereatine Frre-aros, J, H. Johnson.—Dated 7th March, 1878.—(A 
communication.) 6d. 

The chambers are rotated by the act of drawing back the hammer. In 
the cylinder are cut inclined and parallel ves, in which works a pin 
connectéd to the hammer mechanism. e ext cam- 
surfaces and notches at the rear end, which receive a of a safety 
slide, so as to _— the hinder part of the extractor from rotating 
and cause the fore part to ride over the cam when the cylinder is caused 
to rotate in one direction, and project the shells out of the chambers. 


The safety slide holds together the two of which the case 
of the revolver is constructed, the two parts hin; . It 
also prevents the cocking of the hammer by interce a bolt, which 
actuates the hammer, when the two parts are not e bolt for 
actua! the hammer is moved in one direction by the kammer when 
the gun is cocked, and returns under the action of acti 

hammer when r ‘he bolt has a socket having a 
hook, and has also n , and a s) engag- 
ing with the grooves of The er is forked, the two 
bra rd plate hooks, 


I gual 

to the case, the parts of the lock boing 
a NE ea with a catch formed on the 
socket in which the sliding bolt is fitted. 

923. Borries, M. Stackpoole.—Dated 7th March, 1878.—(Not proceeded 


with.) %d. 
This consists in forming with a bottle or vessel heing an independent 
neck or outlet of its own, and separate vessel of conical or other 
shape, ha also an independent outlet, from which its contents can be 
drawn without disturbing those of the main vessel, within which the 
subsidiary vessel of conical shape is contained. 
925. Fiurertna Presses, &. C. Roettger.—Dated 7th March, 1878. 6d. 
This relates to im ements on patents No. A @nd March 
No. 2878 8th September, 1871, in which the semi-liquid 
a series of narrow chambers comp2 
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and J. Sedlers.—Datel 7th March, 1878. 2d. 
and vegetable is combined 


935. Furnaces ror Burnino Lime, M. B. Parrington.— Dated 7th March, 
1878.—{ Not proceeded with.) 2d. 

The furnace is fitted with a ed door recessed into the eye or throat, 
so as to enable the latter to be made shorter, the door being constructed 
of an iron frame with 2 thick tile panel Ict into the centre to protect the 
door from the heat of the furnace. 


936. Dovete Quittine SuutrLe Szewine Macuine, C. Necker.—Dated 7th 
The bod ‘plate foume & case, through which passes the horizontal drivin 
lorms & case, w passes 

shaft driven by a pulley, or hand wheel, and wor! in 4 
This shaft by means of a gear wheel 

to a vertical shaft, which carries excentrics 

work the feeder and also to drive the shuttle by means of a lever and a 
drivingrace. The feeding mechanism consists of a revolving disc at the 
top of a funnel-shaped , which at the same time carries the shuttle 
race, the latter being by a top plate with a stich hole and a slider. 
O38. TarasHinc Macuive, C. McFadzeau.—Daced 8th March, 1878.— 


Not ith.) 2d. 
tthe Gato the machine 
thrashing 


| 


F 


3 
z 
3 
E 
E 
: 
a 


the is performed, are fixed projecting arranged preierably 
in ceded Gade length an to appecath $0 Olin 0 chart Gttance of 
deo pat of the of are fixed in 
Sopa SOs in such a position as to pass when the drum 

ives between the pegs of the breast. The drum pegs project to 
within a short distance of the surface of the breast. Bars are fixed across 
the on the drum and on the breast at the root or 


Mittustones, IW. Halliwell.—Dated 8th March, 1878.— 
apd — ¥y very fi the entire distance from thi 
every furrow go the en ce from the 
three or more drafts; the draft 
as one goes towards the periphery. 
OM, Pevmacm, J. Nicol.— Dated 8th March, 1878.—(Not proceeded with.) 


One of the narrow ends of the envelope is formed with an ear or jocting 
late ay ee nen rn prdewe the envel is closed is fold 
over the back thereof, and caused to adhere by 
sive substance placed on its inner or under side. 
043. Apparatus ror AgriaL Navicatiox, R. Aitkin.—Dated 8th March, 
1878.—{ Not proceeded with.) 2d. 

This consists in constru: a vessel, either of thin metal, or, if pre- 
ferred, with a framework of metal, cane, wood, or other suitable 
st cab capes af Ucinn prapelied tn tie aie tw meomen Gl puopelior tanden 

Pp cay y means of propeller es 
driven by a gas engine or suitable driving power. 
045. Soar, C. = ~~ and C. W. Smith.—Dated 8th March, 1878.—(Not 

This consists in liquefying ordinary soaps and adding thereto camphor 
and carbonate of ammonia, either or in conjunction. 

946. Continvous Brakes ror Raitway Trains, 7. G. Clayton.— Dated 8th 
March, 1878. 6d. 

This consists in the making of such continuous brakes as the “‘ West- 
inghouse automatic air brake,” the ‘Saunders’ automatic vacuum brake,” 
or other continuous brakes worked by P' d air, , steam, or 
water, to act aut tically without a valve or cock, by means of a small 
hole or holes, either between the main pipe and the brake, cylinder, drum, 
sack, or bag, or other mechanical appl , or bet the cylinder, 
drum, sack, or bag bg xy Te pea to keep the brake off, and that one 
which operates to put the © on. 

9047. Fireptaces, P. Jensen.—Dated 8th March, 1878.—(A communication.) 
proceeded wi 


‘ot -) 

This consists mainly of two parts, viz., the feeding hopper, and the 
proper ; iormer receives the fuel for the , and has by 
a flat top with sides rivetted on, which form the sides of the 
. The back wall of the fuel chamber is curved downwards and 
eee oe oo ; it may be fastened on by screws ; 
the t of the fuel chamber is slanting below, and has a door turning on 
. Vatve Cocks oR Taps, G. Henderson and D. McNKeil.—Dated 8th 

March, 1878.—{ Not ed with.) 2d. 

The external of an approved form, the opening at the 
side, valve rests on its seat, and is covered by a screw 
cap. the in the side gee ens ich may 
be made to screw in, or be ground in. is spindle when in position 
comes internally under the valve, and the other end is formed with a 
lever or handle. The end of the spindle (internally) is formed of a cam 

ion of the spindle may be cut away for the pur- 
pose of ns josing the valve, and when the valve is self-closing 
a , which bears against the under part of the valve and the 
part of the cap. 
061. Corx Sorters, F. Wirth.—Dated 8th March, 1878.—(A communica- 
tion.) - (Not proceeded with.) 2d. 

pees eel provided, which are constructed of tin or 

pressed out of one piece, and which have holes perforated 
in their bottoms of such size as to suit the of the various coins. 
At the centre of each of these plates ———o a as pe agg 
guide piece, which a or avi . A 
ee ee, tele ened eae ded, both being removable 
together. The rod passes through the cover and into the stem of 
the handle. ee earn ae adn aA avetes 


1e- 














is a spiral ; the downwardly extending piece is also 
Ciera telewe ant keahulatesadekin a 





965. Manvracrure or SuLPHUR FROM Sopa Resipves, &c., G. IW. von 
Nawrocki.—Dated 9th March, 1878.—{A communication.) 4d. 
soda residues yn hn es i etna 
or or wi 
of the contained therein is ebtained, w! or 
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, W. A. Barlow.—Dated 12th March, 1878.—{A com- 


outside the lantern, whereby much space is 

thereof, and less heat and more light 

used, as the oil box does not obstruct the reflection of light by the 

polished surface of the back. 

Coe, Scene Mues anp Twixers, D. Dixon.—Dated 12th March, 
In self- mules in which the machinery for operating the 


eae ee fiaced cm 5 fixed headstock, the basking of is 
th at ot 
e 8! - 


and to 

any desired point and at any speed. For this purpose 

to the h k is fitted a small bracket, in which is a stud with a wheel 
on it driven by the cum wheel of the headstock. On the side of the 
wheel is a which actuates a wheel formed with a certain part 
blank, w stops the wheel revol until the strap or belt lever of 
pulley is thrown off. ¢ wheel is actuated by a pawl 
when put in gear with the ns. This pawl is fitted at one end of a 
lever working on a stud fixed in a lug formed on a bracket bolted to the 
k, and in a slot hole of the bracket is fitted a stud, on which 

and heel. Onthe 


y 

side of the pawl lever is a bent lever acting as a stop when the 
esting ovat © etn Mistion putay Bigot ta ©: kent msngent Sand on the 
over a y a t support fixed on the 

end of the bracket of the wheel and pinion. When the strap or belt falls 
back the chain fastened to it is forward and lifts up the bent end 
or the pawl lever, and forces down the pawl end of the lever, putting the 
pawl in gear with the wheel worked by the The paw! brings the 
wheel in gear with the and gives 
motion to u shaft, on which is keyed the wheel. This shaft actuates a 
finger fitted on the end of a shaft, and capable of being fixed at any 
angle, according to the | of time the spindles take in . The 
finger acts on an arm of a page Acme ge Negeeee made with 
a slot hole, in which is secured a stud fitted with a small friction roller, 
which acts under the backing off friction lever. When the strap falls off, 
the friction lever that before falls into the gear at once is held ouit by the 
friction roller of the rocking lever, and remains so until the finger strikes 
uP the arm of the rocking lever, and releases the backing off friction 
lever. 
984. Macuine For TURNING oR Formino Peas, Hanpies, &c., G. Thornley 

a T. Buxton.—Dated ns 1878. 6d. 

e machine contains a num upright spindles, the upper ends of 
which —— with wings or points ; Gove of these spindles is 
a centre; centres are movable vertically, and are fixed to suit the 
length of the article to be made. On each of these 
small toothed pinion, which 


works the w! 
other 


pinten to cperated by on internal sonthen 
an 
wheel or rack carried a revolving head, which is turned by a wheel 
and te motion. head rotates excentrically about a vertical 
spindle, carrying at its upper end one or more revolving cutters. 
985. Jacquarp Macuine, A. C. Henderson.—Dated 12th March, 1878.—(A 
communication.)—(Not proceeded with.) 2d. 

The feature of the invention consists of a cylinder perforated 
with a great number of holes of small diameter arranged in parallel rows, 
one row of holes having its succeeding one placed so that the holes in 
this row come between the spaces of the first row, and soon in succession. 
987. Drepornc Apparatus, C. J Boll.—Dated 12th March, 1878. 6d. 

This consists in fitting a shield of rubber or other suitable material 
upon the fan blades of rotary pumps or upon the internal face of the 
pump case or upon both. 

988. Tonacco Pipes, &c., W. Rest.—Dated 12th, March, 1878.—( Not pro- 
ceeded with.) 2d. 

The bowl, stem, and 


thpi are ited by means of two 
tubular slides, being so constructed as to allow of one entering the other- 
the larger one ha’ a slot on the inside, and the smaller one having a 
pin or shield affixed, and so placed as to enter the slot in the larger 
tubular slide, thus the one slide receiving the other, and in the larger 
tube at the end nearest the bowl stem of the pipe four cuts or slits are 
= act as a spring and closes upon the smaller tube when 


= Fitters, G. Jennings and G. J. Hinde.—Dated 12th March, 1878. 


Fine iron or steel shavings obtained from the swarf or skin of cast iron 

or steel, or wrought iron or steel, are used as the filtering material in a 

filter for purifying water. 

990. Conveyinc Coke FROM THE CoKE OvENS AND LOADING IT INTO 
Trucks, 7. H. Bell, W. Harle, and R. Clough.—Dated 12th March, 1878. 





ait, front of the range of coke ovens, snd about on a level with the 
m of the door openings, is arranged an en it consisting of 
attached to chains over rollers at either end. As the 


iron plates 
coke is drawn out of the ovens by rakes it falls on to this endless belt, 
and is au’ carried away. 


9091. SrREET AND oTHER Locomotive Enarnes, D. J. Lewin.— Dated 12th 
March, 1878. 6d. 

used to exhaust the heated gases from the smoke box, and 

thus make a forced a which a quantity of air is drawn 


the fuel on the fire-bars of to thoroughly consume 
fuel and combustible and smoke. The mixed duct of bu 
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Hail 
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bracelet in two parts jointed or 
one or both of the being combined with a spring tageously 
enclosed in a box) which constantly acts to cause ate) ecie fy dra dg 
close together, and thus clasp or embrace the arm when p! thereon. 
1000. Cocks, Taps, &c., G. W. Garrood.—Dated 13th March, 1878. 6d. 
The main passage of the cock is formed with one or more holes, form- 


The collar forming the 
opened and closed by of Siding ph 

The outlet holes are means of a jug, 
inner end of which carries a cup leather, which the pressure of the 
liquid presses firmly to the sides of the pipe over the outlet passages. 
1001. Sutps’ Compasses, W. F. ds.— Dated 13th March, 1878. 2d. 
In order to find the deviations iho expen sapere pares & Set 
in the binnacle case, so as to divide it into parts, one to th 
card or needle com; and the other, the er, for the reception 
of a reflector, by w the t of a lanthorn placed in the side may 
throw the light upwards, and so light up the le 
1002. Pires ror Smoxine, B. Wolf.—Dated 13th March, 1878.—{ Not pro- 


ceeded with. 
i etnet thew te tone ee in the stem leads 
into this chamber. A hole between the bowl and Soa a = 


Se er er eae bowl into the chamber and 
mou' 
1008. Fasrentnos ror Neck CHatns, Lee &c., F. Mantle.—Dated 


13th March, 1878.—( Not with. 
One r > consists of a tube or barrel closed at 
with an eye or loop to which one 
The fron 


a 
i 
5 


the barrel is cranked, the cran 
and crossing the barrel at a short distance from in the front 
end. Under the opposite or rear arm of the lever is a , by means 
of which the lever is made to take its normal or fastenjng position. 
1004. B: 


REECH-LOADING SMALL ARMS, J. Deeley and J. 8. Edge, jun.—Dated 
13th March, 1878. 8d. 
tes to the slid 


i 
F 
: 
: 


e cartridge in the usual way. 
1005. Apparatus For APPLYING Raitway Brakes, G@. Baker.—Dated 13th 
March, 1878. 6d. 
On the underside of the locomotive engine is placed a 
spindle, on which is carried a wheel or crank arms. From 
ts of the wheel, or from two of the crank arms, rods 


af tas vacpoctaad sola enon ths engine te sume Sguinch, or cane teoved 
of the 8 upon e to come or can 

out of Eton These bars or springs may be worked simultaneously 
with the ordinary semaphore signal arms, and by the to-and-fro move- 
ment of the same hand lever. 

1006. Fitters, A. J. Bernays. —Dated 18th March, 1878. 4d. 

Reduced oxide of manganese is bined with ch 1 by heating to 
a temperature in covered vessels a mixture of commercial powdered 
black oxide of ese with charcoal and oil, or lard or treacle. The 
combination is employed to purify water. 

1007. Szwine Macutines, W. R. Lake.—Dated 13th March, 1878.—(A com- 
munication.) 6d. 

In the Wheeler and Wilson machine the take-up is arranged so as to 
draw tight each stitch in succession by drawing u thread 
between the eye of the n and the fabric. is 
attaching the presser arm and foot to the fixed arm of the 
which at its outer end forms a support for the take-up hook, consistin; 
an arm pivotted to the fixed arm ~, having at dg wgh hook, 








shaj so as to readily with and retain hold of w 
it up or drawing it outwards, and will slip or shoulder past the 
taut on its return, the end of the hook for that coe ae 
d direction in which it takes up 


rye end of the hook is a slot shaped to impart the 
and mot to the hook which in actasted bg a pin and 


to the outer end of a needle arm, the roller working in a slot. A 
tension device is em th h which the spool thread passes to 
an eye and thence to needle, carried to the eye of the latter. 


1009. Prestrvine Burrer 1x Casks AND Boxes, R. Mahony.—Dated 13th 
March, 1878. 4d. 





gases P 
tion and air are delivered underneath the sides of the tram-car. 


9092. Propucine PaTrerns on Bricks, Tres, &c., H. Noble.—Dated 12th 
Sera 


which the are as follows—india-rubber, treacle, glue, and 
gutta-percha. 
993. VenTiLaTiInc Drains, 7. Holroyd.—Dated 12th March, 1878.—Not 
-, led with.) 2d. 
ic 


pillars of lamp-posts are put in communication with the sewers, 
so that oo ees ee may be delivered into the open air a certain 
distance the way. 


904. Apparatus FoR Wetpinc, HAMMERING, AND Forotne, 8. Fox.— 
Dated 12th March, 1878. 

A dou ing mer is empl » arranged with a cylinder and 

piston, having suitable valves and self-acting gear, the — er being so 

at its back end to bolt to a suitably formed 

viest. blow that the 


905. Raitway Crossincs anp Swircues, J. 8. Williams.—Dated 12th 
March, —. la, 


This sists in enveloping the butter in a wra 
with gutta-percha, india- 


at the joints, so as to 
tect it from external influences. 


es ro Covucnes AND Bepsteaps, J. Carter.—Dated 13th March, 
1878. 
This relates, to the means for regulating the inclination of the 


» first, 
back and knee sections of the teads, and consists in a system of 
swe pecttans te he one a 
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1012. Usapomerme, H. J. Gazale.—Dated 14th March, 1878.—(Not 
This consists in buttons by studs through button-holes 
ormed in both peatioee of the parts to be poe emery together. 
1018. Prorectinc THE Iron AND Sree, or STEAM BOILERS FROM THE 
Corrosive AcTION oF WaTER, J. Harrop and J. Howden.—Dated 14th 


March, 1878. 6d. 
Zinc is immersed in the water in the boiler and put in continuous 
connection boiler liable to 


1874. 


the s 
t of its stroke, the spring 

it rapidly to complete its stroke, but for a re’ a 
of linder charged with liquid and ha 


1016. Stayina or Fire-Boxes AND OTHER Parts or Borters, &c., J. 

This ponsiste in bj a ok psi ih plates through which 

cons subjec of the wi 8 
bolts , to a squeezing action, so that the metul of the is at po 
stay hollowed in on one side, and made to project as a boss on the 
other side. 
101'7. Dresstne or Turin Leatuers, J. Imray.—Dated 14th March, 1878.— 

(A communication.)—(Not proceeded with.) 2d. 

Roots of marsh mallow are cut into small pieces and treated with water 
till a mucilage is produced, which is mixed with water, flour, alum, and 
salt, so as to form a dressing with which the thin hides are treated, 
instead of the dressing formed from the yolks of eggs. 


1018. Surps’ Propretiers, R. H. Armit.—Dated 14th March, 1878. 6d. 
This relates to the cycloidal propellers described in patents No. 3618 
dated 15th September, 1876, and No. 111, dated 7th January, 1878, am 


consists of making use of both the “ prolate” and “ curtate” cycloids, as 
also of the “epicycloid” and ‘‘hypocycloid,” according to the shape 
desired to be given to the blades. 


1019. Kitns ror nope rs, &c., J. Ewart.—Dated 14th March, 1878. 


—(Not ape con with. i 

In the sides of the midfeather or partition are formed openings near to 
the floor of the kiln. ese are arran; in communication with flues, 
which run crosswise and under the floor to ascending flues within the 
outer wall of the kiln. These ascending flues at a point above the level 
of the crown of the arch of the kiln communicate with a main flue, which 
runs around the , and at a convenient point is in communication 
with a chimney. 


1024 Srop Vatves, ¥. W. von Nawrocki.— Dated 14th March, 1878.—(A 
n. 


communi % 6 

Tue valve casing consists of an upper and a lower part united by 
flanges, between which is held an india-rubber diaphragm covering the 
inlet and outlet below the same. The space above the diaphragm com- 
municates with the inlet by means of a small passage, which can be 
closed more or less by means of an auxiliary screw-down valve. There is 
thus an equilibrium of pressure above and below the diaphragm; but the 
top area being larger than the bottom area of the diaphragm, the latter is 
closed. In the upper part of the casing is a cock with passages arranged 
so that it can establish communication between the inlet (by the auxiliary 
valve) and the outlet. 

1256. MacuInery ror THE MANUFACTURE OF RispsED LooreD Fasrics, 
EB. Hewitt.—Dated 30th March, 1878 —(Complete.) 4d. 
This relates to improvements in the hanging needle jacks. 
286. Vessets ror Vaporisina Liquips, &c., D. J. Kennelly.—Dated 1st 
April, 1878.—{Complete.) 6d. 
This consists in causing hydrocarbon, water, or other liquid intended 
. yed in a pipe through a vapour-tight metallic 
vessel, termed a separator, by which the liquid is heated on its passage 
to the vaporising vessel or vessels, and is circulated in it or them on the 
principle of the syphon through the tor, whereby the vaporising 
power of the v. ssel or vessel is increased, and their explosion and incrus- 
tation prevented. 
1299. Gas Licuter, A. M. Clark.—Dated 2nd April, 1878.—(A communi- 
cation.)—(Com; ls 4d. 

This consists of a tube provided with a nozzle and air upening at or 
near opposite ends to constitute a gas lighter, of which the flame is 
supplied by gas. 

304. Manuracture or NECK AND OTHER Cuains, J. EB. Orry.—Dated 2nd 
April, 1878.—(Complete.) 6d. 

The jinks of this chain are composed of plates of thin metal stamped 
out in the form of a ring with spurs projecting therefrom, such spurs 
being at equal distances _ and so eh phe egae that the spurs of one 
ring will fit the space of the next adjoining ring. 

1328. pane Macuine, H. J. Haddan.—Dated 4th April, 1878.—(Com- 


plete.) 6d. 
This consists, first, in pivotting or journaling a propeller wheel u the 
front end of the ns hereby the hine can be made temove 
either backward or forward, or turn to the right or left, thus enabling 
the operator to move the machine in any direction desired mdly, 
in the combination of a balloon and an ting hanism, a propell 
wheel to raise the e, and a ropeller wheel that is pivoted, upon 
the front end of the machine, so that it can be turned in any decelion, 
and which moves the machine in any desired direction. 


1862. Rotters ror Wrinoinc Macuines, &., W.R. Lake.—Dated 5th 

April, 1878.—(Complete.) 6d. 

‘his consists in age each section separately compressed and held 
between metallic discs, whereby the density of the roller is more uniform 
throughout. 

1391. Apparatus ror Measurine Water, &&., W. R. Lake.—Dated 8th 

April, 1878.—(4 communication.)—(Complete.) 8d. 

This consists in combining two excentric gear wheels with a set of two 

o-acting pistons, each piston of which set consists of two or more radial 
blades or wings, provided at their outer ends with short segmental plates 
or faces, by means of whi: pistons are compelled to move alternately 
with relative different rates of speed, in order that there should always 
be contact between one of the a wing plates of one piston and 
the hub of the other at all stages of their revolution, that no water may 

allowed to escape unmeasured. 

1452. Sream Generator, G. Reinlein y Sequera, and J. de Cauterac y 

Dominguer.—Dated 11th April, 1878. 6d. 

The generator is of vertical form and cylindrical. Its lower part con- 
sists ofa cone of cast iron or steel terminated at the lower part by a 
flange, to which is rivetted a sheet iron cylinder, which forms the prin- 

ip<! casing or body of the generator. Verticul ribs are arranged exter- 
nally on the cone for the whole height of the same. The upper part of 
the boiler is formed of a cast iron cover rivetted to the top of the sheet 
iron cylinder. _ In the cover there is in addition to a man-hole situated in 
the centre a lateral tube, in which are the holes for the outlet of the 
steam. The boiler peo ape Abe called is placed upon a furnace which is 
in the form of a cast iron cylinder, having six (more or less) vertical ribs, 
upon which the boiler rests, The interior of the furnace is provided 
with fire-bricks, in order that all its sides or walls may be preserved from 
the heat of the fire-place which occupies the centre. 
1475. Sewtne Macuines, W. R. Lake.—Dated 12th April, 1878.—(A - 
munication.)—(Complete.) 6d. “i eer 

A circular shuttle having a reciprocating motion in a circular race is 
used in combination with an eye-pointed needle, deriving its motion 
from a crank, so us to form the stitch. The arm for imparting motion to 
the shuttle driver is also operated from a crank, and the machine can be 
driven rapidly and with less power than if cams were employed. 

1516. Burrons, B. Wright.—Dated 16th A 1878.—{Complete.) 6d. 

The shank te made with a heed to eugugs with a ccctot hobener com: 
sisting of two plates, the upper one being formed with a radial slot 
enlarged at its outer end to it the head of the shank, which is then 
passed along the eee Cee ne ‘rom 
passing through the plate. e under plate is formed with two indenta- 
tions, one under the enlarged portion of the radial slot, and the other 














under the centre of the upper the metal between m forming a 
kind of spring bridge over which the lead of the shank is forced when 
fastening or unfastening the button. 


1561. Macazines anp Cuarcers For Fire-arMs, B. J. B. Mills.—Dated 
1th April, 1878. —(4 communication, Complete. 


with as man: its there are chambers e fire-arm, 
each com t is fitted with cartridges, which are continually pushed 
per tend the a r ng fitted fre Tet the magaain 
ma; on ie 
ber, receive u fresh aapiy of when require, . 


1610. Rixe Spinnina anp Dovusiina Macuinery, 7. Coulthard.—Dated 


is consiats in constructing 2 sheet 

cons’ a metal ring holder, having a lip or 
projection in combination therewith, such li jection being f 
purpose of removing fibres from or “ cl ring” the | t HT ae. 











1614. ManuracTurE or Horse-sHoE Bern W. R. Lake.—Dated 22nd 


pressure exerted on 

of the blank is somewhat thickened. uni of revolving 
dies the shank is drawn down and bevelled at its b GD cago 
upon the face and back, transversely to that exerted in shaping head. 


H, J. Haddan, —Dated 24th April, 1878.—(4 


the top plate, and the top of the ball bears thereon. 
the arms are bent inwards, so as to prevent the ball falling 


out. 
1641. Compensation BALANCES FOR WATCHES AND CHRONOMETERS, C .V. 
‘oerd.—Dated 24th April, 1878.—(Complete.) 6d. 

The segments of the rim of the com balance instead of 
bi-m ic hout their entire i.e., composed of parall 
strips of steel and brass as heretofore, are bi-metallic only a portion of 
their length, and these bi-metallic portions are located as close as possible 
to the inner or fixed ends of the segments. 

1662. Macurvery ror Sewinc Books, W. R. Lake.—Dated 25th April, 
1878.—(A communication.)—(Complete.) 8d. 

The machine is adapted to sew or unite the s: tures to form a book, 
by means of band threads inserted through the saw cuts to form the 
loops, into which, within the signatures, are projected securing to 

tures during such operation are held 


hold such loops. The open 
between pressers and throat tes ; the pressers are then lifted sutfi- 
ciently high to permit the clear movement of one half of the signatures 
upon the other by the action of the folding blade. 
1'704. Paper Foupine anp Printinc Macuinery, W. R. Lake.—Dated 
2ith April, 1878. -(A communication.)—(Complete.) 1s. 
e machine is attached to and works in harmony with a web press. 
It receives the printed paper from the press in proper register under a 
binder roll, which ensures its passage between the severing cylinders. 
These cylinders are provided with serrated cutters. A switching 
mechanism is - boA operate a te ee with yd sets Siling the 
mechanism and two troughs, for the purpose of contro! e 
number of folds the’ sheet shall receive before being delivered, and of 
delivering the sheet to either packing trough. 
1'7'71. ConcreTE MATERIALS AND Biocks, W. R. Lake.—Dated 2nd May, 
1878.—(A communication )—(Complete.) 4d. 

This relates, first, to i ts in the of te, 
containing among its ing , or other cal matter 
and asphalte, which improvement consists in heating the calcareous sub- 
stances to a high degree before mixing the same with the asphalte, and 
mixing these two ingredients while they are both highly heated. 
8 ly, the imp t in the facture of te blocks, which 


fact 
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un figure of £16 per ton. From that quotation the retro- 
SSeeiad bak loon watovinting bo the Af 1a, which is the’ present 


uotation. 

Much say rar is be ee at the small value of this 
week’s mail Australia. The advices speak of the dulness of 
trade, and correspondents are unable to promise an early revival. 
Bar and rod iron is specified as moving quietly in the Melbourne 
market at £8 10s. to £11. Sheet iron is without much sale. 
Assortments of what is known in the market as Nos. 8 to 18 
command £11, while Nos. 20 to 26 bring £14 10s. Plates are 

uoted at £10 to £11, without business. Hoops are offered at 
29 to £10. Fencing wire likewise, which has lately been very 
active, is only a moderate sale at £12 10s., £13, and £14 
for Nos. 6, 7, and 8 respectively. Ordinary brands of Stafford- 
galvanised iron are quoted at £21 10s. for 26 gauge, with 
sales of best brands occurring at £22 10s. to £23, Pig ironin the 
same Anti) market is quoted at £4 5s, as a minimum, but 
£4 10s. is the quotation for ordinary trade lots. 

The pig iron trade of this district has not in the week made- 
the progress that marked the finished iron branch. Deliveries 
are being put off, for the stocks in consumers’ hands remain 
abundant, and in makers’ hands they are very heavy. Quota- 
tions in the open market remain unchanged, but it would not 
have been difficult either to-day or yesterday to get most 
qualities of pig iron at a shade under the prices which makers 
sought to secure. One firm who have now blown out all their 
furnaces have a stock, it is understood, of 8000 tons. Every 
temptation is being held out to consumers, even to the offering 
by makers to deliver first in order pigs bought at a lower figure 
than those earlier purchased at a higher figure, but it is insuffi- 
cient to induce the buyers to consent to the deliveries being made. 
Every one seeks to bring his commitments within the narrowest 
workable limits. , 

Coalmasters are a trifle more hopeful this week. There has been 
a meeting between representative masters and delegate colliers, 
and union officials have consented to lay before the men a pro 
sal by the colliery owners that they should work nine hours a day 
at a rise in the thick coal seams of 6d. a day, and in the thin coal 
seams of 3d. a day, no reduction to be made in the ensuing three 
months even if Earl Dudley’s coal—which regulates wages— 
should be reduced. For some time past eight hours have been a 
day’s work at the collieries. The extra hour would effect a saving 
to the employers which they are quite willing to purchase at the 
advance in wages. At present’the men stoutly resist any altera- 
tion whatever. 

This—Thursday—afternoon the Cannockchase coalmasters held 





are 

consists in chilling the surface of the compressed block while 

as it comes from, the mould by the application of water to the block. 

182'7. PappLE WHEELS ror BaLLoons AnD VesseELs, H. J. Haddan. - Dated 
7th May, 1878.—(A communication.)—(Complete.) 6d. 

On each side of the car of a balloon is a sleeve carried in suitable bear- 
ings, and through which passes a shaft with flanges outside the sleeves 
furnished with brackets, in which rods, each carrying a sail and forming 
the paddles, are free to turn about. On each of the rods is a projection 
situated so that when the paddles are laid parallel with the longitudinal 
line of the car, the projection comes in contact with a segmental bar 
carried by an arm secured to each sleeve, and causes the paddle to turn 
at right angles to the line of the car. Motion is imparted to the shaft by 
any suitable motor or by manual power. 

1834. Looms, A. M. Clark.—Dated 7th May, 1878.—(A communication.)— 
(Complete.) 6d. 

This consists in a combination of cranks and connectin; 
pelling the shuttle and giving it the required dwell, and the accele- 
rated motion at the proper instant. Also in the arrangement of arc- 
shapes om , link boxes, and cranks for moving the lathe and securing 
the dwell. 

1996. Manuracrore or TRowELS, &c., J. Lee.—Dated 17th May, 1878.— 
(Complete.) . 

The blade is of a longitudixally curvilinear form, and is fitted with a 
continuous metal tongue at the back thereof to attach the blade to the 
handle. In the front, at the junction of the blade and handle, is intro- 
duced a metal collar, to embrace the front of the handle to which it is 
rivetted, and by means of a projeciing tongue it is rivetted to the blade. 
2018. ArtiriciraL LeatnerR, W. R. Lake.— Dated 20th May, 1878.—(A 

communication.)—{(Complete.) 4d. 

Upon a base of closely woven fabric is spread in successive layers a com- 
position of india-rubber, shellac, gasoline or naphtha, zinc, white clay 
or plaster of Paris, ae Seporensed, and of sufficient body not to 
spread or run too easily. h layer is thoroughly dried before the next 
coating is applied, and when the last is dry, a surfacing is applied con- 
sisting of aniline colour stiffened by the addition of F.ench chalk or 

esia. A light coat of varnish may then be given tc the material, 
which is finally passed 


0 
d by while hot, which im; 
it is in, or 


rods for pro- 


through a pebbling machine to produce a surface 








AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE condition of the iron trade of this district is less unsatis- 
factory this week. A little more time is being run at several of 
the mills and forges, and there is somewhat less indisposition to 
give out specifications needed by ironmasters in connection with 
orders some time ago booked. Sheets are being rolled in ag 
quantities, and they are going as well to the galvanisers as to the 
iron braziers; but there is no improvement in the demand for 
high-class sheets, which has lately fallen off perceptibly. Plates 
likewise are in a little better request at leading boiler plate mills. 
In this last branch the demand is experienced almost wholly from 
the leading home markets, the export business in boiler plates 
being just now at alow ebb. Quite a brisk business is being this 
week done in slit rods, principally for China and Japan; and 
when firms who stand well for quality will accept for bars any- 
thing under £6, they are securing orders which keep their bar mills 
running merrily. One firm, who have a good connection with the 
East in slit rods and in small bars, is this week working to the 

tmost of its capacity. a rule, however, scarcely more than 
half the forge power of the majority of the finished ironworks is 
in operation at two-thirds of the establishments. 

The competition of Wales continues to be experienced in bars, 
though the extras charged by the firms in the yf mgs are 
somewhat cag the business here ; for example, 4in. rounds are 
10s, extra. t, then, Welsh bars on which extras are not ch: 
can this week be readily bought, delivered in this district at less 
than £2 15s, per ton. ‘To-day in Birmingham, and yesterday in 
Wolverhampton, Staffordshire common bars of a serviceable 
quality were easy to get at £5 17s, 6d., and minimum qualities 
were occasionally to be had at £5 15s, Few quotations are, how- 
ever, under £6 2s. 6d. and £6; while marked bars are firm at 
£7 10s., and Earl Dudley’s make, £8 2s. 6d. 

The North of England continues an active competitor in ship 
lates delivered into Londun, and in girder and bridge plates 
elivered into this district. Plates to the order of firms here- 

abouts are being rolled in the Cleveland district at a little under 
£6 2s. 6d. at the works. Common Staffordshire plates cannot be 
made at a profit under £7 5s. and £7 10s. Nor are they easy to, 
oe, ¢ — figures. High-class boiler plates are strong at £9 


10s. 
There is much reviewing 
periods of depression. 


THE IRON, re 





of prices prevailing during earlier 
It is pointed out that in 1851 marked bars 
were sold at as low as £6 per ton, and trade had been bad 
for some time. But in December of the next year bars began to 
ascend rapidly. In 1853 they were sold at £11 perton. Next 
year they dropped to £10; but in 1855 returned to £11. From 
that date the price of bars kept falling till 1863, when they were 
again sold at £7. But in the year following £9 was touched. The 

of the Bank Charter Act took place in 1 and 


to In the last quarter of 1871 £8 10s. became the price. 
Thence the upward movement continued till in July, 1872, Staf- 
fordshire marked bars were quoted at, it will be remembered, the 





a ting in Birmingham, and resolved to give their colliers 
notice of a drop in wages of sixpence per day. If their men 
decline to accept the drop, it will be enforced. Tne Cannock- 
chase and the Dudley coalmasters act independently in wages 
matters. 

The Ironmasters’ Association, and also the Coalmasters’ Asso- 
ciation will have to deliberate the course which must be taken in 
view of the requirements of the Weights and Measures Act, 
which comes into operation’ on January Ist next. Under that 
Act it will not be competent to buy coal by the present ‘‘ boat 
gauge,” or to continue transactions within or without the iron- 
works on ‘‘long-weight” terms. 

The directors of the Aldrige Colliery Company report that the 
gross income for the year has been £1408, against which has to be 
placed £1488, expenses of management, interest, on borrowed 
money, and loss on the brickyard. 

The prosecution by the Home-office of Mr. J. H. Price, cer- 
tified manager of the Birley Pit, Apedale, where a disastrous 
explosion occurred in March _ for incompetency and negli- 
gence, has fallen through. The Court ruled that there was no 
evidence, and dismissed the complaint, with costs against the 
Home-office. A similar result is the outcome of the umpire’s. 
award in a complaint which was referred to arbitration by the 
Home Secretary against the Spon-lane Colliery Company, for 
allowing a dangerous increase in the column of water standing 
against their pits. The award is entirely in the company’s favour, 
and the costs will fall upon the Treasury. ‘The operatives in the 
sheet glass department of Messrs. Chance’s works are alread 
giving way. ‘lhey have offered to meet their masters about half 
way on the condition that the men in St. Helen’s and Sunderland 
agree to urge similar terms. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Tue iron trade of this district continues in a very depressed 
condition, and the market at Manchester on Tuesday exhibited 
little or no improvement upon the one of last week. There was 
extremely little business offering, merchants and agents being in 
the majority as compared with buyers, who now seem determined 
to do as little as possible until the turn of the year, purchasing 
only iron from hand to mouth to cover their absolute necessities 
for present requirements, and although amongst the foundry and 
engineering trades a moderately — trade is reported to be 
doing for next year’s deliveries, generally there is very little dis- 
position to enter into speculative tr ti It is, however, 

merally recognised that the prices at which iron can now be 

ught in the market, which for some qualities are lower than 
have been known for forty years past, are quite as low as is 
necessary to do a good business, but the state of unquiet through- 
out the commercial world, the effects of which are being keenly 
felt in this district, destroys any prospect of a better trade being 
done until a feeling of greater confidence in the future is restored. 

‘The quantity of Lancashire iron being sold in the Manchester 
district is still extremely small, in fact it may be said that there 
is no market for local brands at the delivery prices of 50s. per 
ton for No. 3 foundry, and 49s. for No. 4 forge, less 24 per cent., 
which are quoted by the principal makers. ‘There is, however, 
local iron to be bought at lower figures than these, and in some 
of the Lancashire towns, where the rate is more favourable, it is 
offered at 1s. 6d. and 2s, per ton below the above quotations. At 
the lower prices a few orders are being secured, but under the 
most favourable circumstances the amount of business doing is 
exceedingly small. 

Lancashire founders and eng s have been taking a few 

ls of Scotch iron which have been offering here during the 

t week or so at extremely low figures, but with regard to other 
outside brands there is no material change to notice. ‘North 
country irons are at present almost unsaleable in this district, 
owing to the low figures at which Lincolnshire and Derbyshire, 
and in some Lancashire towns, local iron is now being offered 
The quoted prices for delivery equal to Manchester, although 
not much reliance can be upon them as an indication of 
actual market values, may be given about as under :—Derby- 
shire No. 1, 53s.; No. 3, 50s.; and No. 4 forge, 47s. to 47s. 6d. 
ahr less 24; Lincolnshire No. 1, 50s.; No. 3, 47s. 6d.; and 

0. 4 forge, 46s. per ton, less 24 ; esbrough No, 1, 49s. 6d.; 
No. 3, 45s. 10d. to 46s. 6d.; and No. 4 forge, 45s. 4d. to 46s. per 
ton net cash. There is, however, ty of iron in merchants’ 
= sa hands, which is off at much lower figures than 

e above. 

In the finished iron trade a rather better inquiry is reported for 
plates and bars, but whether this will result in new business to 
any material extent remains to be seen. As yet the majority of 
sree a se cieceeer ony Aa bem ney many of them are 
o time. For very into the Manchester district 
crdioary Lancashire” and Rog eo h 
about per ton. it where 
hand sellers would be open to hin th eer maae 
tion in the wages of the finished ironworkers to which I alluded 
last week is, [ understand, being carried out by the principal 
makers to the extent of 5 per cent. 

descriptions of coal continue to move off slowly in this 
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prices which were offered by certain buyers at the recent quar- 
terly meeting of the iron trade. Bessemer iron sells in smaller 
Per the aligh ccmatamininter anke 4 = 
t i iced a few weeks ago in 
iron trade does not show any si of continuance. On the 
contrary, the aspect. of the winter is somewhat gloomy. 
Stocks of iron are not larger than they were, t it 
is expected they will accumulate during the winter. Prices 


steel 

slight, and the lower prices do not induce a brisk demand. Iron 
shipbuilders have experienced a very dull trade during this year, 
it is probable from nt appearances that the trade during 

the winter will be even less active. Very few contracts are offer- 
ing for either sailing ships or steamers, and the competition is so 
keen that profits are almost out of the question. Engineers both 
in the marine and general trades have but few orders in hand, 
and the local and eral d is of the quietest and most 
inactive character. Iron ore is quiet in its ye ey the position 
of the market is best indicated by the fact that many of the 
miners in the Dalton and Cleator districts are out of work, and 
the further fact that some of the mines have been closed till a 
better demand springs up. The coal trade is dull, both as regards 
uualities. Shipping is quiet, both coastwise 


steam and domestic 
and foreign, and freights are at low rates. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Sheffield ironworkers have not taken kindly to Mr. 
Chamberlain’s award. In the present state of their ie they are 
not in a position to resist the reduction of 6d. per ton on puddlers’ 
Ww and five per cent. on other classes of work, the reduction 
in South Staffordshire ruling the remuneration in this district, but 
they have held a meeting and protested against their having to 
take lower rates. The men jsay that the present rate of wages 
for puddlers, 8s, per ton, was fixed in Jan this year, when 
wages were dropped 74 per cent., making 7 per cent. since 
January, 1878 ; and they point out that during the past five years 
the reductions in their wages amounted to 524 per cent. Even 
their present position, they urge, is worse than when wages were 
last at 7s. 6d. per ton in 1868-9, consequent chiefly upon the 
decreased purchasing power of money. 

The ironmasters appear determined to equalise, as far as they 
can, the wages paid to Sheffield workmen and those on the 
Continent. They urge that without this further reduction—and 
perhaps others to follow—they cannot hope to compete effectually 
with French and Belgian firms. ray 4 state, too, that even in 
the classes of iron which they have hitherto successfully pro- 
duced in competition with foreign firms, they are now being 
firmly met, and withofit their having the ne enjoyed by 
ironmasters abroad, they must be beaten in high-class a 
tions, as they have been in girders and roofing irons. It is to 
hoped that the extra 5 per cent. now obtained may tide the trade 
over the period of depression, and land them in better times, 
when demand may be equal to supply. 

The Butterley Iron Company have been able to do considerable 
business lately in girders, by introducing rolled iron girders to 
supersede the rivetted sorts. The smaller ‘‘ Belgians” are rolled, 
but they still rivet the large makes. Another novelty may be 
noted in the same line. Sheffield houses are introducing 
girders in Bessemer steel, for which Tae qualities are being 
made. They claim that a steel girder, half the weight of an iron 
one the same size, will carry as much weight. 

The outbreak of the Afghan war, though it would increase the 
feeling of distrust so fatal to a general revival of commercial 
activity, would favourably affect several local establishments 
engaged in the supply of Government orders—cutlery manufac- 
turers, and the like. Indeed, one large firm is already feeling 
the effect of the anticipated campaign. There is a strong desire 
in the district that the war may ke short and sharp, and settle 
once for all the frontier difficulty, the cropping up of which has 
so often harassed the industrial interests of Sheffield in particular. 
Our trade with India is rapidly extending, and must eventually 
develope into gigantic proportions if there is an end of all fear of 
intestine trouble being fomented by intrigue from behind the 
screen of the Afghanistan hills. 

I went over our ironworkers’ district last Friday. It presents 
a pitiable appearance. In Brightside, Grimesthorpe, Newhall, 
and Attercliffe there are streets of houses which have scarcely a 
single occupant. In other parts there are whole rows with the 
shutters up, and it was rare indeed to find a road where half the 
houses were inhabited. Nor was this all; I found that, for the 
sake of cheapness, three aud four families had clubbed together, 
and huddled themselves into one dwelling, where they are living 
under conditions certainly not conducive to health or morality. 
The publicans and merchants in the neighbourhood have suffered 
severely during the last two years, and the weakest, as usual, 
have gone to the wall. 

The armour-plate mills both at the Cyclops and the Atlas 
works are at present idle so far as rolling is concerned. A | 
number of = are being planed, bent, and finished for deli- 
very ; but I canot hear of ~—ie contracts for these gigantic 

uctions. At the Atlas 

ing made of railway tires for Bombay. Boiler — are being 
turned out in —— for the Clyde and other districts 
of the North. e pow and Scotch trade ey f has been 
very seriously affected by the bank failure, the full effect of 
which is not yet manifest, as further heavy failures are antici- 


A steam. engine, manufactured by the Yorkshire Engine Com- 
pany: was tried on the Sheffield tramway route last ech oeng 

t was attached to a car which was run on the Attercliffe line. I 
did not see the trial; but I am informed that it was considered 


satisfactory—the engine | re mted as almost noiseless, 
with no outward indication r) either fire, smoke, or steam. A 
trial made twelve months ago with an engine of another make 


was not quite so satisfactory. The reason given to me then was 
that the line had been “greased” to prevent the engine working 


orks considerable deliveries are 


ly—“‘ greased,” it was alleged, maliciously by some enemy. 
ye eae again a trifle flatter; with the exception of two pe 
there is not much doing in the mills. 
The disputes in the coal trade are being slowly but surely 
settled, except at the Carlton Main Colliery, Barnsley, where 
the old “‘ butty ” grievance has again cro up. 


is | has been issued by the Secretary of the North of E 
Manufacturers 





THE NORTH OF ENGLAND. 
ins Seite at Hee Caveat GUE tee Bente west ak 
for the last week or two. Very little business 
is being transacted on 


disturbed, stated, 

few sales are place, the district has not been 
disturbed. e more remarkable when the large 
export trade with Scotland is taken into consideration. I have 
made diligent inquiries, and I cannot find that there is any likeli- 
er eee a happening as the result of the 
Glasgow failures. On Tuesday the nominal quotations'given last 
week were maintained by makers, but merchants qu: fully 1s. 
per ton lower. Meanwhile makers are not hesi to put iron 
into stock in the full belief that prices will soon return to their 
late level, even if they do not ascend above it. Messrs. Connal 
and Co., the warrant storekee} report that their stock of iron 
amounts to 66,000 tons. ey state that their f.o.b. No. 3 
warrants are quoted at 38s. 3d. nominal. 

There is nothing new with regard to the finished iron trade, 
excepting the action taken by the iron manufacturers as to the 
wages of ironworkers. Two or three weeks ago I intimated that 
some action was likely to be taken, and I now see that a aoe 
and Iron 

’ Association stating that a meeting will be held in 
Newcastle to-day—Thursday—to consider the wages’ question, 
and to receive the report of the committee appointed to take wi 
the question of extras on finished iron. The — view this 
action with considerable alarm. In April of the present year 
their wages were reduced 74 per cent. for all except puddlers, and 
the wages of puddlers were reduced 9d. per ton, namely, from 
8s. 3d. to 7s. 6d. "They had stood at the former rate for nearly a 
year. In April the cases of both the masters and the workmen 
were very carefully heard by Mr. David Dale, who was chosen 
sole arbitrator, and his decision was what I have just stated— 
that the rate of wages was to continue in force for three months at 
least. The. present wages are very low, and puddlers are not 
earning much more than ordinary artisans. It is quite true that 
manufacturers cannot, at the present cost of production, compete 
successfully in the market of the world, but whether wages will 
bear any further reduction, is a point open to discussion. Both 
employers and employed heartily concur in hoping that when- 
ever pi rity returns to the district, it will be unaccompanied 
by the inflation which characterised the days of Peay gd four 
a . All the present depression is attributable to the false 
is which then prevailed. 
The engineering trades are poorly ——- and are mainly 
e in carrying out old contracts. Iron shipbuilders have 
obtained a few more orders, so that there is no immediate pros- 
pect of a stoppage, but they are far from briskly engaged. 

The coal trade is again quiet, steam and manufacturing quali- 
ties are in poor request. 

A reduction of the wages of Northumberland coal miners 
is likely to take place. A meeting is to be held on Saturday, at 
Newcastle, between colliery proprietors and a deputation from 
the Northumberland Mines’ Uston, “for the purpose of discuss- 
ing matters in reference to the depressed condition of trade, and 
— to consider whether some improvement cannot be 
effected a increasing the wating howe and reducing the present 
rate of wages.” It is believed that a reduction of 10 per cent. 
will be demanded by the employers. 

The Liveston Ironstone Mines at Loftus in Cleveland are 
advertised for sale. The company went into liquidation some 
time since. 








NOTES FROM SCOTLAND. 
our own C . 
THE events, some of them startling enough, which have been 
— in connection with the present financial crisis in Scotland, 
ave had such an unsettling tendency, that very little business is 
transacted. The disclosure of the facts that the total losses of 
the City of Gl w Bank amounted to the enormous total of 
upwards of £6,000,000, and that the shareholders, besides losing 
their capital, would be called upon to make up a deficienc 
amounting to over £5,190,000, took everybody by surprise, muc 
exceeding as these figures did the worst fears that had been enter- 
tained regarding the position of the bank’s affairs. Business men 
in this district have been thinking of little else than the nature of 
the investigators’ report, together with the apprehension of the 
directors, manager, and secretary of the bank on charges of fraud. 
There has been great indisposition to do business, and some time 
will in ell likelihood elapse before a feeling of confidence is 
restored to the markets. 

During the week the warrant market has been depressed, with 
few transactions of consequence taking place. Prices have 
fluctuated, and are on the whole rather under those of a week 
ago. Basiness was done on Friday morning at 43s. 8d. to 43s. 9d. 
cash, and 63s. 10d. one month; whilst in the afternoon 43s. 9d. 
to 44s. cash were paid. The market was quiet all day on Monday, 
and in the course of the afternoon 43s. 9d. to 43s. 8d. cash were 
accepted. On Tuesday the market was rather stronger at 44s. 4d. 
cash. On Wednesday the market was quiet in the morning, but 
firm in the afternoon at 44s. to 44s. 14d. cash, and 44s. 3d. one 
month. ‘To-day—Thursday—being a religious holiday in the 
city, there was no market held. 

The foreign demand for pigs is rather better, but the trade is 
otherwise very quiet. Prices of Scotch makers are again reduced 
in amount, varying from 6s. to 1s. 6d. per ton, and the quotations 
are so moderate that Cleveland iron, though sent here at prices 
which cannot possibly pay, is now wr ess sought after. The 

uotations are as follow:—G.m.b., f.o.b., at Glasgow, per ton, 

o. 1, 458.; No. 3, 43s. 6d.; Gartsherrie, No. 1, 52s.; No. 3, 48s.; 
Coltness, No. 1, 54s.; No. 3, 49s.; Summerlee, No. 1, 51s.; No. 3, 
46s. ; loan, No. 1, 54s.; No. 3, 49s.; Carnbroe, No. 1, 
45s. 6d.; No. 3, 44s. 6d.; Monkland, No. 1, 45s. 6d.; No. 3, 44s.; 
Clyde No. 1, 51s. 6d.; No. 3, 44s.; Govan, at Broomielaw, No. 1, 
45s.; No. 3, 43s. 6d.; Calder, at Port Dundas, No. 1, 51s. 6d.; 
No. 3, 43s. 6d.; Glen; ock, at Ardrossan, No. 1, 49s. 6d.; 
No. 3, 46s.; Eglinton, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Dalmel- 

i m, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Carron, at Grange. 
mouth, No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 55s.; No. 3, 50s. 6d. 

Business in manufactured iron has been exceptionally quiet 
during the week, the demand being very limited and the de 
ment suffering greatly from the present general indisposition 
to except to meet pressing necessities. Last week’s 
shipments of iron manufactures from the Clyde embraced cast 
iron pipes to the value of £12,541 for Rio de Janeiro; £1400 
machinery, £11,000 castings, £1800 bars, £1150 tubes and wrought 
iron, and sewing machines to the value of £2100. The imports 
included 60 casks and 285 bags of nails, 20 girders, and 25 
packages of manufactured iron from Antwerp. 

The coal trade in the West of Scotland has suffered consider- 
ably from the deplorable crisis through which we are at present 
passing. Coal masters are showing much more caution than 
usual in their dealings. Prices continue very low; indeed, in a 
number of cases they are to some extent reduced, and the fine 
open weather which prevails helps to keep the domestic inquiry 
within small proportions. The shipping demand is likewise com- 
parative), ye In the eastern mining ‘counties there has been 
ronsiderable activity at the different ports, caused chiefly by 
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WALES reid ADJOINING COUNTIES. 
From our own Correspondent. 

Tr will scarcely be credited that a collier, 
as fireman, was detected this week smoking within 150 yards of 
the lamp station, in a fiery vein of the Merthyr Vale pit, and, 
when found, with t nonchalance knocked the ae 
out of his pipe and trod out the sparks. It is evident that some- 
thing more than simple fining is required to meet such cases. In 
this case the offender was fined £1 and costs. 

The winter season of the coal trade may be regarded as settin 
in, and an appreciable advance in business may fairly be recorded. 
The colliery sinkings, too, are being pushed rapidly forward at 
several important stations, particularly Penrhiwceiber, near 
Mountain Ash, and Harris’s Navigation. At the first place 
another fine vein has been found, ing the second within the 
last two months. At is an opinion prevails that they are 
within 40 yards of the four-feet, and last week operations were 
begun to put the diamond drill to work, and test the supposition. 
I may, however, state that this closeness to the is not 
ey believed, but it is tolerably certain that regular 
sinking, i rsisted in, will touch the desired vein about next 
March. e winding engine-house at the collieries is approaching 
completion, and is the most itable and substantial in the 
county. A new fan is to be brought into operation at the colliery. 

The fatal railway accident on the Taff Vale Railway, reported 
elsewhere, was nearly having a most disastrous influence on the 
png A world. In the next carriage to those which were smashed 
was Mr. W. T. Lewis, the well-known eminent consulting mini 
engineer and agent for the Marquis of Bute ; and with him, Mr. 
Lewis, sen., of Abercannaid a known for his successful 
onginesting operations in Wales ; r. Curnew, of the Bute 
Colliery, and others of leading positions in the coal trade. 

The coal exports of the last week from the whole of Wales 
amounted to 108,047 tons, a much more satisfactory total than 
that of a week. The chief improvement has taken 
place at Cardiff and Swansea, Newport still remaining at a lower 
ebb than at the earlier part of the year. Notwithstanding the 
complaints made about a glutted market in pit wood, upwards of 
4000 tons were received fast week; so prices show more of a 
declining than an advancing character. Iron ore is still busily 
pushed into the market in quantities far beyond requirements, 
and as the price is low, ironworkers are stocking considerably. 
Dowlais has discovered a hematite vein in the western part. 

The old features of the iron and steel trade remain, and I am 
sorry to see that works are more busy on railway orders for late 
deliveries than afresh house on foreign work. There are rails 
now being rolled which, in all probability, will not be delivered 
before the middle of next year—always a bad sign, and a sure 
indication of the state of trade. The total iron and steel trade 
of the past week may be put down as very small, foreign cargoes 
especially only amounting to 1440 tons, which were thus disposed 
of :—Bilbao, 709 tons; Rio de Janeiro, 350 tons; Halmstadt, 
430 tons; and Chanaral, 40 tons. 

An excellent authority states that the downward a mages in the 
price of tin-plates has been arrested. Some difficulty is still 
found in bringing about unanimity between makers, and it is 
feared that at the best, 20 per cent. of the tin-plate mills will not 
join in the movement. 

Prices went up last week from 6d. to 9d. per box of ordinary 
coke plate, and this week as much as 1s. per box advance has 
been secured, while orders are being pushed on vigorously. Tin 
has gone up £3 per ton; forge pig iron, char bar iron, and 
steel bars, retain the quotations given them last month, and 
ordinary railway steel is easily obtainable at £5 2s. 6d. per ton. 








Mr. anp Mrs. German Reep’s EnTertaInMENT.—A special 
engagement has been effected with Mr. Arthur Sketchley, who 
has kindly consented to give his inimitable entertainment, ‘ 
Brown at the Play,” during the enforced temporary absence of 
Mr. Corney Grain, who has been ordered complete rest. 
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TRIAL OF CONTINUOUS BRAKES ON THE 
NORTH-EASTERN RAILWAY. 

A serres of very interesting experiments with the 
Westinghouse and the Hardy Vacuum brakes was carried 
out on the North-Eastern Railway during the early 
part of October by Captain Douglas Galton. These 
experiments m2 be as supplementing those 
made with the Westinghouse experimental van on the 
London and Brighton Railway, full particulars of which 
have already appeared in our columns—see THE ENat- 
NEER for May 31st and June 7th, 1878. It will be remem- 
bered that all the Brighton trials were made with the 
Westinghouse automatic brake and with the van alone. 
Captain Galton very properly desired to extend the range 
of his investigations,.and resolved to experiment if pos- 
sible with hoth the automatic and the vacuum brakes, as 
used in ordinary service. The directors and officers of 
the North-Eastern Railway with the utmost liberality 

laced two ordinary nger trains, one fitted with the 
pet ly and the other with the vacuum brake, at 
his disposal. The Smith sacks appear to be abandoned 
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this train was taken into the shops and 

refitted, as the ny sone ng the Vacuum Brake Company 
did not think the brakes in sufficiently good condition to be 
notwithstanding that the ange toler ae been in 

use less than eighteen months. The alterations consisted 
in the substitution of Hardy diaphragm cylinders for 
the Smith sacks, the former having a larger effective 
area. All the brake blocks were cut off to 8}in. long, as 
short blocks are, no doubt, more effective than long 
blocks ; although in practice, they wear away so quickly 
that they cannot be used. All the hose couplings were 
repaired or entirely renewed, and the pipe joints were 
made perfectly tight by the liberal use of putty. On the 
engine the changes consisted in the removal of the two 
old ejectors, which were replaced by a new double ejector, 


one wor! the brakes on the engine and tender, 
and te caer te brakes on the carri On the ordi- 
nger engines of the North-Eastern Railway, 


nary passe 
the 1 bottom nozzles of the ejectors are 2in. diameter, an 
the top nozzles 2iin., and the steam pipe 1$in. On the ex- 
perimental engine, one of the bottom nozzles was 2in. dia- 
meter, and the other 2in. The topnozzles were 2in. and 2gin. 
respectively, and the steam 
pipe 2in. inside diameter. 
he power of the levers 
acting on the brake blocks 
= also increased. hdgr 
ese changes, a vacuum 0: 
22in. was readily obtained. 
The relation then existing 
between the force with which 
the blocks were pressed 
against the engine and 
tender wheels and the weight 
on these wheels was about 
as follows :—The gross pres- 
sure on the driving wheels 
was 78,000 lb., the load on 
them being 60,0001b.; the 
presente on the tender wheel 
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locks was 75,000 lb., the 
weight of the tender being 
about 60,000 1b.; while the 
f-—~ force on the blocks of each 
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carriage was 35,000 Ib., the 
weight of the carriage being 
20,000 Ib. After the refitting 
was completed, the train was 
run to York for Captain Gal- 
ton’s experiments. On the 
way, however, when testin, 
the ate the draw-bar o 
\ one of the carriages was torn 
\ out. On the arrival of the 
train at York a new draw- 
bar was put in. 
y The Westinghouse train 
3 ; was one of those running 
between Leeds and Scar- 
borough, and was taken out 
of traffic two days before the 
trials began. The alterations 
e in it consisted in 
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cutting the engine brake 
lever screws so that they 
would not jam against the 
brake block levers, and in 
changing the tender brake 
lever, which had been turned 
end for end when the engine 
was first fitted. On the 
carriages there were no 
alterations whatever made, 
though the train had been 
in the shops shortly before 
the trials to have the triple 
valves more securely fast- 
ened, when also & :seeheer 
reducing valve been 
added to each brake cylinder. 
The brake forces were as fol- 
lows with 80lb. air pres- 
sure: On the engine wheels 
42,000lb., on the tender 
wheels 32,000 Ib., and on the 








Be oy wae RE 


sECoNDISo 61 2 S + 67 8 
on the North-Eastern Railway—at least the train actuall 
tried was fitted with the Hardy diaphragm box catend. 
A full ea pg and illustration of the Hardy brake 
will be found in Toe ENGINEER for May 17th, 1878, and 
we shall therefore assume that our readers are quite 
familiar with its construction and mode of working. 

At the outset a difficulty presented itself which was 
not got rid of throughout the experiments. Captain 
Galton wished to deal with trains as used in actual ser- 
vice, but the engine drawing the vacuum train was pro- 
vided with an excessive amount of brake power, which was 
fully employed during some of the experiments, and very 
nearly ca) a disastrous accident. It is impossible to 
believe that the directors of the North-Eastern Railway 
would sanction the use in practice of a train fitted as 
that with which Captain Galton had to deal. On the 
other hand, the Westinghouse train had seen a good deal 
of service, and the brakes on it were by no means in per- 
fect order. The comparison was in so far unfair, and 
the results of the trial to some extent vitiated. In order 
that our readers may understand precisely how matters 
8 we give the following particulars concerning the 
two trains. 

The vacuum train was first fitted with Smith’s brake 
gear years ago. In 1877 it was carefully refit 
on the Hardy m, and was then put into regular ser- 
vice between Newcastle and Morwia and certain trials 
were made with it incompetition with a train fitted with the 
Westinghouse brake. To prepare it for Captain Galton’s 
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T rs carriage wheels 30,000 Ib., 


Ct. 
ls io 20 0 ae as the loads beingon the driving 
ii ak ail Psa 53,000 Ib., while - 
wei of the tender and carriages were respective 
48 000 Ib. and 20,000 Ib. tg 
‘rom this it will be seen that the Westinghouse 
engine and tender had 45 tons on ten wheels, to which 
33 tons of brake —- could be applied, while the 
vacuum engine and tender had 53 tons on ten wheels to 
which 68 tons of brake pressure could be applied. When 
it is borne in mind that to get maximum efficiency the 
force with which the brake blocks grip the wheels must 
be much in excess of the weight on them, the important 
advantage possessed by the vacuum brake in this case 
will be recognised. In the case of the Westinghouse 
train 93°7 Pica cent., and in the case of the vacuum 94°4 
per cent. of the weight was on wheels fitted with brakes. 
Captain Galton wished to have the vacuum brake 
blocks jin. away from the wheels when the brakes were 
off, but they were in fact much less. en the question 
was raised as to the proper clearance between blocks and 
wheels, Mr. Tomlinson, locomotive superintendent of 
the Metropolitan Railway, who represented the Vacuum 
Company, expressed the opinion that each block should 
be at least $in. — its wheel ya sony i ames 
necessary for free running. However, Mr. Yeom 
agg of the Vacuum Company, objected, stating that if 
his blocks were put }in. away, they would not be 
brought against the wheels. Indeed, with the leverage 
used, the blocks w not have pressed the wheels at 
all had they been aly gin. away, so short was the stroke 
in the Hardy cylinders; and this fact points to the 


h | next behind the experimental 


necessity for brake cylinders having double the yt ped of 
those actually ased, which would, however, make the brake 
slow because of the amount of air to be exhausted. 
One of the best features in the Hardy brake consists in the 
fact that the small capacity of the ow cylinder used, 
as com with the Smith sack, permits the brakes to 
be app ae Lag og are ee vg roag the length : 
a train than is ible wi e older arrangemen 
because so yikes air has to be exhausted. The 
vacuum train as run, had the brake blocks, except 
in two or three instances, almost touching the tires, the 
distance being under one-eighth of an inch, and_in some 
cases less than one-sixteenth of an inch. The Westing- 
house blocks cleared the wheels by a good half inch. The 
total weights of the two trains as made up for Captain 
Galton’s riments were— Westinghouse train 174 tons ; 
vacuum train 179 tons. The weight on the braked wheels 
was for the Westinghouse 163 tons, and for the vacuum 
train 167 tons. The experimental bina brought from 
Brighton, was placed in various positions during the trials. 

“It pave be impossible within the space at our disposal 
to give anything like even a complete summary of the 
results obtained. The trials with the vacuum train were 
by no means free from risk. On the first day, while 
running up an incline of 1 in 120, between York and 
pana Re stacy a coupling hook broke in the leading van 
van, almost as soon as the 
brake was put on. The instant the coupling pipes were 
severed, the brakes came off the wheels of the train, 
which would then have run away down the incline but 
for the guard’s hand brakes. Should such an accident 
happen to a train fitted with the automatic brake, then 
the brakes would still remain hard on. The broken 
tie was replaced and a fresh start made, but it was 
then found that the vacuum cylinder on the tender had 

ulled itself away from its attachments On the following 
ie the experimental van was put in t-he middle of the 
train, and the first stop was made at fifty miles an hour. 
The moment the brake was put on, however, the engine 
was checked powerfully before the carriages felt the 
brakes on their wheels; thetrain consequently forced itself 
up against the engine, and as soon as the carriage brakes 
got fairly on iis tberspringnpesrionely Sriven Raed nome, 
recoiled violent] , and the draw-bar of the leading van 
was torn out, Nothing but the presence of mind of the 
engine driver, who instantly took the brake off, and put 
on steam, so that the engine ran on out of the way of the 
now released train, prevented a serious collision. After 
this experience it became evident that much caution had 
to be used it putting on the brake, and for this reason 
the records of the experiments obtained were nearly 
useless for Captain Galton’s purposes. A second set of 
trials was therefore made on the 18th of October with 
better results. As to the actual ~— made throughout 
the trials, probably the following table may be taken as 
showing them fairly enough. e reject the first and 
second days experiments, as they are hardly fair to the 
vacuum train. 

Westinghouse Brake.—Third Day. 


Van next engine. 


























Reduced 
No. nd Yards. |Seconds| Gradient. alos te Remarks. 
hour. 
1 43 | 228 | 16 R130 315 |Damp and very 
greasy rail; 
2 | 58 | 24 | 18 |. Level | 218 | Carriages and 
experimen 
3 57 | 259 | 17 ” | 190 | yan let slip 
a | 30 | 506 | 273 | F190 | 363 | fomengine 
Very greasy rail. 
5 58 878 | 22 Level | 280 ae — en- 
e rain. 
6 55 316 20 xe 261 
Vacuum Train.—Third Day. Repeated Experiments. 
Van in middle of train. 
Reduced | 
No. | Miles | Yards. |Seconds| Gradient.\nftes per Remarks. 
hour. | 
7 53 308 | 19 Level | 274 Fine, very good 
8 41 193 14 Level | 280 | rail, 
9 4 255 1 Level | 257 | 
10 35 145 12 Level | 295 | 
11 574 356 20 Level | 269 
12 57 334 194 Level | 256 
13 57 352 21 Level | 271 
14 53 312° | 193 | Level | 277 
15 35 193 22 | Fall130} 293 (Draw-bar broke 
| insecondvehicle 
from engine. 























It must be borne in mind that Captain Galton’s experi- 
ments were not instituted so much with a view to ascertain 
what was the relative oes of the two brakes, as to 
obtain particulars concerning the action of the brakes, co- 
efficients of friction, and other particulars, but the follow- 
ing figures may be deduced. from them. They show the 
distance in yards required to reduce the aaetd of a train 
24,5, 10 and 15 miles per bean an average of the 














performance of the vacuum brake on the third day, and of 
the Westinghouse brake on all the days, and the best 
stops of each. _ 
fend ee re, 
applied. | 2 | 5 0 | 
' a Yards, | Yards. | Yards. Yards. 
No: 6.—Westing- 
house... 554 58 85 125 165 
No. 14.—Vacuum. 53 83 120 158 192 
No. 11.— Do. ... 574 100 133 183 | 217 
15 | 20 
Best Westinghouse 57 50 73 | 103 | 140 | 163 
Do. Vacuum ... 57 93 120 160 | 200 | 224 























These figures fully illustrate the great advantage of 
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with the apparatus in the experimen 
l shows application of the 
Westinghouse brake in various parts of a train of thirteen 


the ‘seventh vehicle ; 2' is the friction line in same 
carriage ; 3 is the pressure; and 3' the friction lines in 
the thirteenth carriage from the engine ; 4 is a calculated 
pressure line for the twenty-first vehicle of a train of 
twenty-one carriages. 

Fig. 3 is a very instructive diagram showing the time 
taken in nes bay | the vacuum in various parts of a 
train to release the brakes, and it illustrates a weak point 
in Mr. Sander’s brake, and, indeed, in all brakes which 
are puton by the destruction of a vacuum. 1 is the line 


showing the time taken in ares oe vacuum on the | h 


sixth vehicle, experimnent 20, October 2nd, when the 
train broke in two, leaving both tubes open; 2 is a 
similar line for the seventh of thirteen vehicles, the air 
being admitted through the release valve on the engine. 
Line 3 is for the twenty-first of twenty-one carriages. It 
will be seen that the time varies between ten and twenty- 
two seconds. 

The following table will be found interesting when it 
is borne in mind that even fractions of seconds may be 
of inestimable value in stopping a train. We are 
indebted to Captain Galton for the figures in this and 
the preceding tables. The last experiment was made 
with a stationary train of twenty carri there being 
only twelve carriages available in the experimental train. 


Time Expended in Putting on Brakes. 
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Mactan Minin: | Westinghones Automatic 

Place of Commence-| ¢ |, # ; |Commence-| g |, £ : 
experimental | ment of | 8 £2 & | ment of || 8 igs ; § 
van | movement | 3 EE o|3 movement | 3 EE o| 5 

from engine | of blocks. | Fe & | of blocks. | mie é& 
Seconds. |Sec.| Sec. |Sec.| Seconds. |Sec.| Sec. \Sec. 

Ist carriage... 4 \3| 7 n| 4 8) #/ 1h 
GP. cos! tl: Oe 74| 93 | 1 137} 2 | 2 
13th ,, ..| 33 | 7h] 9114] 18 | 29] 33/35 

2 | 
21st iy? one 5} 17 | 30 —| 3 44/ 5 3h 
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The ages have been obtained from diagrams like those 
we publi 

Captain Galton has obtained a very large number of 
diagrams, and has arrived at certain very interesting co- 
efficients of friction, and many other points, to the con- 
sideration of which we hope to return at a future time. 

s the evidence of efficiency which the diagrams 
and the North-Eastern trials, we think, afford, it is not, 
as we have said, worth much ; because, in the first place, 
the vacuum train was provided with an abnormal and 
even dangerous amount of brake power, while the West- 
inghouse brake gave results quite inconsistent with those 
hitherto obtained with it, either at Brighton or anywhere 
else. Had the trains each consisted of twenty carriages, 
no doubt the result would have been different, but we 
can of course only deal with the trains as they were. It 
seems that the blocks fitted to the Westinghouse train 
were rather too wide for the tires, and overhung them 
and became greasy. Mr. Westinghouse attached a good 
deal of importance to this circumstance, and wished to 
have narrower blocks substituted for those in use; and 
it is to be regretted that the suggestion was not carried 
out, as the presence of oil on the blocks—caught, no 
doubt, in the shape of minute drops from the axle-boxes 
—may go far to disturb Captain Galton’s conclusions 
concerning coefficients of friction. 

It is also to be regretted that the drawbars employed 
on the North-Eastern Railway were so weak that three of 
them should have been broken in three days, and con- 
sequently it became impossible to use the vacuum brake 
as fuliy and promptly as it admitted of being used. 
Although itis very unlikely that any railway company 
would run a brake which smashes drawbars in this 
fashion, the employment of extra strong bars for the nonce 
would have enabled Captain Galton to obtain information 
which he is very unlikely to get on any other line in the 
kingdom, and to acquire which he and those who lent 
him their assistance would not hesitate to incur some risk. 
As it happened, the vacuum brake did more, perhaps, to 
demonstrate the necessity for an automatic arrangement 
than has ever been done before. 

A very important question with regard to continuous 
brakes is often asked, viz., What will any given system 
cost annually for maintenance? We are quite unable 
to settle this point as 4 aw .— system but one, 
namely, the Westinghouse brake. But concerning this 
we have recently received from Mr. Drummond, the loco- 
motive superintendent of the North British Railway, a 
tabular statement, which supplies very full information. 
This statement shows in the most minute detail the 
cost of maintaining the Westinghouse brake on the 
North British Railway from December, 1876, to the 31st 
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vehicles. 1 is the brake pressure line in the van, or the way :— 
eed Se PF det am moles ig eet 
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vehicle from the first. 2 is the friction line. 3 shows|  Deseription of stock. | with brake | comnection 
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* Two of the above saloons, viz., Nos. 279 and 280, are fitted up both with 
Westinghouse’s Automatic and Smith’s Vacuum connection pipes only. 
In addition to these, four trains are run daily from Edinburgh to Carlisle 
and vice versd, fitted with Westinghouse | rakes, which have been con- 
stantly at work since the opening of the Settle and Carlisle line—May, 
1876—and are not included in the above statement. 


The total cost of repairs and renewals of brake appa- 
ratus on this stock, from December, 1876, to September, 
1878, was, materials, £137 14s. 8d.; wages, £27 4s. 7d.; 
total, £164 19s. 3d. This includes the whole cost of 
maintaining the “foundation brake” and the Westing- 
ouse apparatus. It will be seen that all continuous 
brakes have foundation systems of levers and cast iron 
blocks, which are practically identical in construction ; 
and one of the great items of expenditure is the renewa 
of the blocks. On the North British Railway the 
expense has been over £130. Deducting foundation 
brake expenses, we find that the net cost of maintaining 
the Westinghouse apparatus proper alone has been, 
material, £21 10s.; w £10 2s. 7d.; total, £31 12s. 7d. 

his sum must be divided between 27 engines and 179 
vehicles, in use for a year and a-half ; and it follows that 
the cost of maintaining the Westinghouse apparatus in 
proper order is rather less than 2s. 6d. per vehicle per 
annum. 








THE ARMSTRONG SIX-INCH GUN AND IRON 
AND STEEL PROJECTILES. 

Tue performances of the mg Gin. gun have de- 
servedly attracted much attention. The fired projectiles 
recovered from the experiments with that gun, as well as 
many of those fired by competitive manufacturers in the 
recent 9in. gun series, are now in the Royal Arsenal. An 
interesting comparison can therefore be made betweea 
the states of the various projectiles, some of which have 
age ae unprecedented achievements. We will begin 

y recapitulating the features of a recent trial of the 
6in. Armstrong gun. 

This gun had been fired for velocity with projectiles of 
70 Ib. and 64 lb. weight, when initial velocities of 2000ft. 
and 2070ft. per second respectively had been obtained, 
with a strain on the gun of only 15 tons per square inch. 
Against plates an 80 Ib. —— was employed, with a 
firing charge of 33 Ib. in the first instance. A Whitworth 
steel shell was first fired against an unbacked plate 10in. 
thick. The steel shell og wreny' A penetrated the plate, 
passing almost uninjured on into the’sand behind. This 
projectile we illustrate by Fig. 1. It will beseen that the gas 
check is attached, and that the projectile has not suffered 
in its general form. The point is slightly set up. The 
effect was very good. The complete penetration due to 
this projectile, with the velocity taken—namely, 1792ft. 
per second—is 9°6lin., calculated on the formula em- 
ployed in the department of the Director of Artillery. A 
complete penetration of 10in., therefore, with a good deal 
to spare, is an excellent result. 

or the second round a Whitworth shell was again 
employed; the charge was increased to 36lb., and the 
velocity taken was 1887°5ft. per second. We believe that 
the plate fired at was one 12in. thick, unbacked. The 
complete penetration due to the shell at its velocity is 
10°25in. on the formula of the Director of Artillery’s 
Department ; but when the mg fired at is far beyond 
the power of the gun, the problem becomes one of partial 
penetration. It is unquestionably harder to penetrate 
10tin. into a 12in. plate than to perforate one whose 
entire thickness is 10}in., because, as we have pointed 
out repeatedly, the additional thickness of the target 
prevents the yielding and forcing back of the iron that 
would be entirely driven out were there nothing behind 
it. We do not, therefore, believe that the penetration 
of 9°6in. which was attained was at all to be complained 
of under ordinary circumstances. Nevertheless, we 
hold, judging from the effect of the previous and sub- 
sequent rounds, and from the appearance of the projectile 
itself after firing, that for some cause these shells were 
capable of doing more than the ordinary system of caleu- 
lation indicates, and that this projectile was rather an 
unfavourable specimen. The body set up and bulged 
sensibly in a a oe never occurs even under repeated 
blows with the best-tempered projectiles. — ; 

The third round was with a chilled projectile, in com- 
parison with the steel one first fired. The firing charge 
was 33]b., the projectile weighing 801b., like the steel 
one. The velocity taken was 1819ft. The 10in. plate 
was perforated with apparent ease. The projectile broke 
up, but the whole of the — passed through the plate 
and went into the sand. behind. $ i 2 

The fourth round was with chilled projectiles, the 
powder being increased to 36 Ib., the projectile weighing 
80 Ib., as in other rounds. The velocity registered was 
1919. The target was a 12in. unbacked plate. The 
projectile penetrated to. a considerable depth, and broke 


vehicles | slight cracks—vide Fig. 





up, the head rebounding from the plate. The pene- 
x then ascertained to be 1l3in. The point 


rae ny : 
complete ion with this velocity is 10°47in., using 
the formula of the Director of Artillery’s Degacuaat 
The stove weeneoe is therefore very much in excess 
episingy? ca Fac gtalarncad same gi _ that it is 
@ case 0: penetration with nearly lin. of unpene- 
trated plate backing up the portion struck. To sum 
the results of this trial :—A gun of 4 cwt. has foal an 
80 lb. projectile with ppm Agoura O which is 
due to qualities of the gun. is velocity would in 
itself involve t penetration. From some causes, 
mere oat must we . pesohigy | aghay 1% 
penetration was considerably greater than is to 

accounted for by the high velocity and weight, or, in 
other words, by the wis mva of the projectile. This 
additional penetration must be attributed to excellence in 
the projectile itself, for we may assume the plates to 
have been of average erg @ 

Dealing with the results then under the seperate head- 

wi 


ings of gun and projectile, we will begin the gun. 
The great weight of the projectile, in comparison to the 
ag which discharges it, and its high velocity, are due 
to the e 


nlarged chamber and to the power of very good 
metal to stand the shock of discharge. Its armour- 

iercing power is to be measured by its “penetratin 

igure,” which is the work per inch of circumference. 
projectile penetrates nearly in proportion to the force 
impressed on each inch of circumference, so that two 
projectiles of different masses and with totally different 
quantities of work stored up in them, will have the same 
punching power, and will penetrate to the same depth, 
supposing the stored up work per each inch of circumfer- 
ence to be the same. 

Let us compare this 6in. gun with the 9in. Woolwich 
gun, which is the gun with which it has n com- 

d in the Times. The Gin. gun has a penetrating 

re of 108°38—that is, it has 108°38 foot-tons for 
every inch circumference, while the 9in. gun has 
at the muzzle a penetrating figure of 125 foot-tons ; 
by which may be seen the extraordinary fact that 
the former gun, weighing only 4 tons, falls little short in 
actual power of penetration of the latter gun, weighing 
12 tons. Without wishing to detract from the fame of 
such a wonderful gun, it is only reasonable to point 
out that the 9in. guns might be chambered at any time, 
which would greatly increase their power, just as has 
been done in the case of the 80-ton and 38-ton guns, and 
if we desire to leave the abstract consideration of what 
an advance in this matter has been made since 1866, and 
to look at the actual value of the guns for penetration, 
we must perform the chambering on the 9in. guns before 
we can compare the two together. The penetrating figure 
of the 38-ton gun was about 289 before chambering, and 
340 afterwards, which will give an idea of what injustice 
is done to the 9in. guns by forgetting that a similar opera- 
tion could be performed on them. 

Further, we have been speaking of penetration as if all 
armour was to be destroyed by paseo . This is not 
the case. The steel armour, which has aenly in some 
cases superseded wrought iron, is not destroyed by 
punching, but by racking. It must be siiceud under 
the blow tasemed on it, for it is scarcely possible to 
punch it. e sgl of a projectile against steel armour 
then is not to measured by the force impressed on 
each inch of circumference, but on the total stored up 
work in the shot. The exact size of the spot struck does 
not affect the matter when the metal has the power of 
distributing the blow through its mass, so that the 
smaller projectile no longer has the advantage of having 
only to clip out a smaller hole, for no such process is 

ible. , bona or small projectiles alike have power to 
estroy simply in proportion to the total work stored up 
in them, which falls on the target which stops them. 
Now the 6in. pun had in the case of the highest velocity 
obtained nearly 2043 foot-tons stored up work, while the 
9in. gun, even unchambered, has nearly 3496 foot-tons— 
that is to say, that against steel armour the latter gun has 
an increase of power of 70 per cent. on the former. And in 
all questions where racking comes in, such as the dislo- 
cation of plates, jamming of turrets, and the like, this 
applies. In short, the Gin. = is a wonderful success, 
but to compare its power with that of the 9in. gun, even 
taking the latter in its present unchambered condition, 
is to mislead us. 

We now come to the projectiles. As we have said, 
their penetration was in every instance poe than 
would be arrived at by the application of the system of 
calculation of the Department of the Director of Artillery. 
This might be due to the fact that the formule employed 
are empirical, and based on results obtained by shots with 
much lower velocities. The 80-ton gun when chambered 
aly had an initial velocity of 1600ft. per second, and the 
highest velocity that any of the old Woolwich guns im- 
parted to their shot was the 1525ft. of the 7in. gun. 

Captain Andrew Noble’s constants give results 
which differ but little from those above referred 
to. For example, if we take the last round 
where the velocity was 1919ft., the formule | used 
in the Director of Artillery’s Department give a 

netration of 10°47in., and those of Captain Andrew 

oble of 10°60in., while we find that the shot actually 
penetrated to a depth of 11°3in.. and that when it was a 
question of ial penetration into a 14in. plate, which, 
as we have above noticed, sped the power to penetrate 
completely a plate of slightly more than 11°3in. of iron. 
Probably an 1i4in. plate would have readily allowed the 
int to pass it. If this difference is to be attri- 
buted to faults in the formule employed, a few rounds 
with service shot at similar velocities ought to decide the 
uestion. It is a matter of importance, as such a prin- 


ciple gives light projectiles with high velocities an advan- 
tage as com with heavier ones with the same work 
stored up in them. 


On the other hand, it is possible that excellence in the 
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i ot a] to bea i specimen ; 
the point, and indeed, the whole head, has remained 
entire, and this not under such circumstances as those of 
the 80-ton projectile, which cleaved its way into successive 
la cag sion futur gine By co pe erage lpm mg 
of its own length, but when against a soli 

which had entciont thickness to throw it bodily beak” 
If we can say this for the chilled metal, the steel must be 
admitted to be still more remarkable in its way. The 
former stands up with extreme rigidity to the blow ; the 
latter slightly loses its sharp point by setting up, but re- 
tains its general form almost in perfection, and holds 
together without even a crack being developed. In 
Fig. 3 is shown a Whitworth 9in. projectile, now in 
the Royal Laboratory, Royal Arsenal, which has been 
twice fired and has twice entirely penetrated a 12in. plate. 
A yet more remarkable specimen of the same kind of 
projectile has gone to Shoeburyness to be fired for the 
third time. It will be seen that the point certainly sets 
up more than that of a chilled projectile—or rather, it 
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PALLISER CHILLED POINT 
AFTER PENETRATING 
1.3" INTO 12 INCH PLATE 


WHITWORTH 6" PROJECTILE 
AFTER PENETRATING 
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WHITWORTH 9" PROJECTILE 
AFTER Twice PENETRATING 
te" PLATES 
should be said the Whitworth steel point sets up slightly, 
while chilled-iron points entirely refuse to flatten. This 
would suggest that Mr. Wilson was on the right track in 
his endeavour to furnish a steel projectile with a chilled 


WILSON'S SHOT 
AFTER IMPACT 


iron point. There is, however, great difficulty in prac- 
tically carrying this out. Fig. 4 shows a Wilson pro- 
jectile of which the chilled point has by impact been 
separated from the steel body. We should say ourselves 
that if the union can be effected it would be better to 
make the chilled iron point considerably larger—in fact, 
to make a shot with a chilled iron head, rather than one 
with a chilled iron thimble point, which must be liable 
to = if the union with the steel is not very perfect. 
At the same me, & justice to Mr. Wilson, it must be 
said that this is the only projectile which we have seen 
yield in this way. 








PRACTICAL NOTES ON RAILWAY 
TUNNELLING. 
By Cuares F. Gripper, C.E. 
o, IV. 

Lining the Length.—The wall foundations being out, 
everything is mat for setting the side-wall frames. The 
engineer should carefully put a centre line point in the 
middle cill, from which point to hang a plumb-bob ; with 
one of the two distance pieces, or before described, 
mark off the face of the walls by holding the rod cross- 
head at the bob-string, and by driving a spike into the 
timber, somewhere about R.L., where the other end of 
the rod comes; set up the frame with its back edge 
against this spike and plump it by means of the bob in 
the frame, and the projecting piece of timber marked 
R.L., must be levelled to R.L. exactly ; spike the frame 
securely in’ place—of course its place is at the leading 
end of the — and close up to the cill; put the other 
frame up for the other wall in the same way. When a 
shaft length is being turned four of these frames will be 
wanted, one at each end of each wall. It is not unlikely 
that before getting to this stage of the work the drawing 
bars will showing signs of giving way under the 
weight ; if this be so, precaution must be taken to pre- 
vent them breaking, by working what is called a “ horse- 
head” under them ; suppose the five drawing bars 





show but that the seventh bars are standing 
well. A horsehead is a piece of timber with its ends 
resting on a bar on each side of the length, and stretching 
across it transversely, from which the w can be 
propped ; the horsehead should be placed under the 
points where the bars show signs of giving. If the 
introduction of this horsehead throws too much strain on 
the seventh bars, or on those on which its ends rest, 
these bars must in their turn be propped from formation. 
Now the seventh bars are “taking out” bars, and the 
horsehead must come out with them; before taking it 
away, however, the weak bars must be re-propped off the 
centre ribs; in very cases the seventh bars will have 
to be bricked in, that is, left in position behind the 
brickwork of the arch, and not taken out, the horsehead 
also being left ; when the arch is keyed and all secure 
the horsehead can be cut off level with the soffit line, 
and the ends left can be chiselled out and faced up with 
bricks, or the ends may be left without any danger to the 
work. Bricks and mortar are now required in the length. 
It will doubtless be very inconvenient to send these 
materials in from the two open ends for all the faces, 
because of the number of these faces at work and the 
consequent incessant p: of waggons with exca- 
vations, &c. When eight or ten lengths have been 
turned at any face, a turn-out should be put 
in off the wagon road, that is, a siding where wagons 
can stand and allow others to pass them. For a tunnel 
of this length it will be well to have a mortar mill in 
each of the entrance cuttings, and also a stock of bricks, 
from which mortar, and in like manner, bricks can be 
sent in wagons to the faces at the shafts AB and D E, 
and the breaks-up working with them , but another mill 
should be erg: on the tunnel top, near the shaft C, and 
also a stock of bricks got there, to yen the faces at 
that shaft, and also help those at B an in the event 
of a breakdown, or of the roads to and from the cuttings 
being too crowded at any time to allow of materials being 
sent from that direction. An ordinary tip-wagon with a 
dodger (7.e., means to prevent its tipping), will make a 

mortar wagon, the tail-board — spiked up and 
raised, or made up to the full height of the sides ; shifting 


‘ boards must also be placed across the middle to divide 


it into two compartments, and all made as nearly water- 
tight as possible, The bricks can be loaded into ordinary 
tip-wagons, and half a dozen sent into the tunnel a few 
hours before the bricklayers are ready to start. A 
mortar “spot” must be provided, that is, a place wherein 
the mortar can be unloaded ; this spot can be made out 
of an old tip-wagon body, placed in the last length 
turned, nearest to that under construction. A supply of 
sawdust is necessary. It is the bricklayer’s labourers’ 
duty to unload all these materials, and to handle them 

nerally after they are delivered in the length. A 
nme in a tunnel will not use a hod, they say it hurts 
their shoulder, and that the tail or handle is always in 
the way, and these men’s likes and dislikes have to be 
attended to somewhat. So head-boards are generally 
provided, or boxes in which they carry the mortar on to 
the scaffold and shoot it off their heads out of the board 
or box, without the man having to go up on to the 
scaffold at all. To make the mortar leave the board 
easily and cleanly, it should be well littered with saw- 
dust. Mortar should not be stiff nor yet too sloppy ; 
made to leave the trowel cleanly, and be free from lumps 
either of lime or ash. All bricks, if newly made, or 
which may have been exposed to heat or d weather, 
should be thoroughly saturated with water before use. 
A gang for lining a length consists of four bricklayers 
and six labourers, and these are divided into two sides, 
and each side usually works on the same side of all the 
lengths, so that the work on that side of the tunnel may 
be similar ; no two bricklayers ever work quite the same 
until they have been together some little time. The 
best and neatest of the bricklayers usually takes the lead- 
ing or toothing end of the length on his side. The 
leading end of a length is called the “ toothing” because 
it has been, and still is in some tunnels, the practice to 
leave the bricks at this end ponte every alternate 
course, as the bond causes them to be laid, and they 
then form a bond for the next length to be joined to it, 
and by this means it is vainly hoped that the junctions 
of the different lengths will not noticeable, and that 
the work is stronger. The author’s opinion is against 
this pg of leaving a toothing, and he prefers every 
length to be finished up fair and square, or to be what is 
called “ blocked ;” it has in the end a much neater ap ar- 
ance, and is quite as strong as continuing the bon wll 


one +42 to another by toothing the bricks. A length | W: 
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should be, and is, complete in itself, and requires no help 
from the next ; and as one length is lined several days 
before the next is commenced, there is time for some 
settlement of the work to take place, the consequence 
being that if the bricks have been toothed in this first 
length, the next length when built to it settles in like 
manner, and the bricks tear out of the toothing, and in 
doing so many become broken, and this damage has to 
be patched up, and always looks weak, even if it is not 
so. Again, the courses of the length under construction 
po | not be started at exactly the same level as the last, 
and to get the bricks into the last toothing a little 
squeezing or forcing of the courses has to be resorted to 
the result being that when the ry is complete, and 
the scaffold, timber, &c., removed, the first three or four 
bricks in every course of the new length at its junction 
with the last are found toe be running up or down out of 
the 1. > level of the course—a very — piece of 
work. The author therefore recommends a “block” 
ending in all cases where bricks are used for lining ; 
stone side walls are another matter. English bond is the 
best for the side walls, but of the bond for the arch a 
word or two may be necessary peeeenely. The first course 
of the wall footings may be laid dry, 7.¢., without mortar, 
and the footings should have a half-brick projection every 
two courses in height—see Fig. 8, ante—but in neevy 
ground, portions of these pectin are carried up plum 

to formation level, z.¢., of the full width of the bottom 
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course ; this is shown also on Fig. 8. On these solid 
“ stick-ups,” as they are called, are afterwards set the 
cills and hm 5 for ne the centre ribs. Before the 
brickwork of the arrives at R.L. care should be 
taken to level the courses, so that they be not tending 
up or down, excepting in the case of a gradient, and at 
R.L., as shown by the piece of timber on the wall frame, 
leave a projecting brick at or near the leading end, as a 
_ for the next length, and for reference in settin 
the centres of this length. A line should now be stretch 
from the saw-cut in the wall frame marking the courses 
to the corresponding course of the last length, and so on, 
following the courses marked on the frame until spring- 
ing level, the top of the frame, is attained ; a temporary 
scaffold will be required to attain this hei ht ; the brick- 
layers’ gang make this, and carry the bricks and mortar 
up on to it. It is not necessary to set every brick sepa. 
rately in a bed of mortar, excepting those on the face ; 
one course of the whole thickness of the wall bein laid, 
it must be well grouted with mortar, and a layer 
spread over the top of it; the bricklayer, in Jaying the 
next course places the brick on this layer of mortar a 
little ahead of its proper position, and sweeps it back to 
its place, thereby carrying sufficient mortar along with it 
to fill the joint. Every course should be grouted and 
every joint flushed up. As the brickwork comes up, all 
or any cavities between the back of the work and the 
mined - ro must be carefully packed solid with hard 
material, such as pieces of rock, brickbats, &c.; a miner’s 
labourer or two is generally deputed to do this work, 
and to help the bricklayers’ gang in taking out the bars as 
the work comes up to + tr Should the mined ground in 
any case be found to have been got out too small, it must 
be polled back, that is, the ground must be very carefully 
removed from behind the polling boards until sufficient 
room is got for the brickwork ; a miner should be put to 
do this, because sometimes in heavy or loose und 
this operation causes the ground from behind the boards 
and bars above to “run,” and a run is a very dangerous 
thing, as it is sometimes difficult to stop, and lets the 
timber above give ; an experienced miner will, as he 
works, suspect and provide for such a mishap. The 
bricklayers once having begun should not leave their 
work until the walls are complete up to springing level, 
and this being done, a gang comes in to set the centres or 
ribs. The ribs required for a 5-yard length are, as has 
been said, three in number, viz., two intermediate and one 
leading. We have supposed the shaft length turned, and 
that we arenow describing the first side length,and thatthe 
ground is so heavy that it is impolitic to remove or strike 
the centres under the shaft length until the next is turned, 
so that another set of ribs must be got into the tunnel. 
To set the ribs:—On the “stick-ups,” described as being 
carried up with the footings, place a half timber, 12in. by 
Gin., and running the whole length of the side wall, and 
on it set up the props which are to carry the ribs (see 
Fig. 8), the two intermediate ribs should be placed about 
5ft. apart, one on each side the centre of the length ; on 
the props place another half timber, and dog it securely 
to the props, on this timber rest the slack blocks and also 
the scaffold b ats, stretching across the length from one 
side to the other, and, say, four in number ; on these are 
a the scaffold planks. It will be better toe prop these 
yats off formation at two points in their length, one on 
each side of the wagon road, as, besides the workmen, 
there will be on this scaffold bricks, mortar, laggings, 
bars, and ribs. Some of the miner’s gang generally set 
the centres, &c., but it is the duty of the bricklayer’s 
gang to make the scaffold. This scaffold wanes beg the 
ribs are got up upon it out of the wagons, each rib — 
in halves, and they are now bolted together on it, an 
reared into place by the — of a tackle, swinging from 
a bar above ; under the heels of each rib set a pair of 
slack blocks, made of hard wood, each block being about 
15in. long, and 6in. thick at one end and 3in. thick at the 
other. In setting the ribs care should be taken as to 
which way they will be afterwards lowered on to the 
scaffold, to go forward for another length ; they should 
be set so as to descend with the bolt ends and nuts upper- 
most. The leading rib, now being set, should be so placed 
that the laggings in pale grt should be 15ft. long by 
7sin. by 24in. thick—will reach and fit nicely between the 
groove or projecting sweep in the rib under the last tooth- 
ing, and that on the one now being put up. Lace all the 
ribs together by — pieces of planks or boards upon 
their undersides, here and there, and drive up the slack 
blocks, until the crowns of the ribs are all nicely level, 
and about lin. high, toallow foraftersettlement in the work. 
eak or sprung bars can be propped off the ribs. All the 
laggings required to cover the ribs must be in readiness on 
the back scaffold, or the scaffold still standing under the 
last length. A shift’s wages are usually allowed to one 
miner and four labourers for setting centres of a length, 
and this is considered a good thing for them, as the work 
can be done in less time easily. ‘The bricks in wagons must 
now be got up under the scaffold, and the bricklayer’s 
labourers come in and throw them upon the scaffold, a 
few planks being left out of the middle of it; for this 
urpose the mortar is placed in the mortar spot 
fore-mentioned. One lagging on each side, at the 
arch-s ringing, is now put in place, and the brick- 
layers n their work, standing on the scaffold between, 
or in the bays of the ribs, and go on putting on lagging 
by lagging as they require them, and as the work comes 
up. When ribs have been used several times under great 
weight, they become distorted, and the laggings will not 
bear on them in places, so that wedges must be used 
under the lagging, to keep them — proper line, and to 
allow of no springing in them. ork goes on until the 
under side of the lowermost bar is reached, a couple of 
miner’s labourer’s being told off to do the packing and 
help at getting these bars out, and this is Sone by the 


help of a tackle, sprung from one of the drawing bars ; 
the bar to be taken out is gradually and carefully raised 
a little, so that another course of brickwork can be got 
in to secure and hold fast the ends of the poling boards 
now to be released by the bar ; in heavy ground, most, if 
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through a and back upon 
under the last ; this taking out of 
bars is often very troublesome work, where 


out a here as to the bond of the 
Some engineers insist upon 
Ey bond throughout, others prefer “single ring 
work,” all bricks being laid as stretchers, with bonders 
of headers, where possible ; the author prefers this latter 
me as it secures good work, more bricks and less 
ing and he believes it to be an acknow- 
ledged fact, that the more bricks and less mortar there 
are in‘a piece of work, the better is that work, always 
providing that there is a sufficiency of mortar in any case 
to properly bed the bricks. A joint of } inch in thick- 
ness on the soffit, if properly radiated from the centre, 
will be much thicker at the back or extrados of the arch, 
and will have to be so made, if the courses are to radiate. 
Sup a course of stretchers to have been laid, of the 
whole thickness of the arch, on this will be superposed a 
course of headers; if English bond is employed, the 
mortar joints at the inside ends of these headers will be 
much thicker than at the outside ends if the bricks are 
well “summered,” and the back brick of all will require 
a very thick bed to keep it up to the radiating line of 
the face brick, and as so much mortar has to be used, so 
much the more will the after settlement be, and in a wet 
tunrel the mortar gets washed out of the joints, and the 
more there is to be washed out, the worse for the safety 
of the arch. In the case of single ring work, as the 
length round the arch on the soffit is shorter than that 
round the extrados, and having the same number of 
courses laid in each ring up the lagging, and the mortar 
joints all of the same thickness, the courses more remote 
from the soffit will be found to be ually getting left 
behind ; this goes on until the soffit: ring has gained a 
whole course on the one behind it, the two rings can then 
be made level, and a header laid over them, and the 
same with the third and fourth and the fifth and sixth 
rings, and at intervals all the six rings can be 
brought up to the summering or radiating line to- 
gether, and then a heading course laid through the 
whole thickness of the arch; a glance at arch sec- 
tion, Fig. 6, ante, will paves make this more clear. 
Some engineers contend that in single ring work there 
are so many distinct arches, each only half a brick thick ; 
but this is hardly a sound argument against the system, 
use the line of pressure transmitted through an arch 
seldom, if ever, takes the form of the arch—and certainly 
not ina tunnel where pressure is very unequal, being 
either all crown or all side weight—but follows a line of 
its own, tending sometimes out of the arch at the extrados 
of the haunches, and below it at the crown, and vice versa. 
Many works written on equilibrium clearly demonstrate 
this line of unequal pressure ; but to show how this 
question of bond is treated, it may be mentioned that of 
two great railway companies running out of London, one 
insists upon English bond and the other the single ring 
for their tunnel work. To return to the business of 
lining the length, the arch may be built - to the level 
of the top cill, when what is called a bric ing in piece 
must be introduced. When the mining of the length was 
being described, it was shown that before the top cill 
could be got in, the bars above it had to be back propped 
ahead of this cill, and as the brickwork of the length 
cannot be built further forward than the cill, and as all 
bars must sooner or later be taken out or drawn, it fol- 
lows that there will be a few feet of mined ground ahead 
of the toothing now being formed, already mined and 
poled with boards, but- without any support whatever 
when the bars are out or drawn, and it would not be safe 
to so leave it; bricking-in pieces are therefore put in ; 
they are of timber, about 8ft. long and Gin. by Gin. or so, 
and are placed behind the brickwork between each two 
bars, 3ft. or so of their Jength resting on the brickwork, 
and the remaining 5ft. projecting along the roof of the 
mined ground ahead of the toothing ; these pieces must 
be securely packed from the brickwork before the bar is 
taken out, and they will then hold up the poling boards 
and ground spoken of. These are marked (), Fig. 7, ante. 
The seventh ane are the last taking-out bars, and before 
getting up to this height the bricklayers will have had 
to make a temporary scaffold on the main one ; this can 
be done with tressels and planks, or better still, by hang- 
ing irons attached to the ribs. On the lower side of the 
fifth bars, and between each two drawing bars, must be 
built a dry brick packing Qin. wide, and extending 
from the extrados to the poling boards above the bars, 
and must extend throughout, and in direction of the 
length. These packings serve to support the ground, and 
prevent it settling down and pinning in the bars as they 
are being drawn into the next length. They are marked 
(0), Fig. 6. The taking-out bars being all out—for their 
assistance at this work the bricklayers’ gang receive 5s. 
worth of beer per length (5s. without the beer would be 
wiser) which should be allowed to be drunk on the scaffold 
—bricking the arch continues uninterruptedly under the 
drawing bars, except building the dry packings ; but as 
the men building the two sides are getting at rather close 
quarters, one side stands off until the other side has com- 
pleted = key, or within ift. 3in. or 1ft. Gin. of the 
crown. en that is done, the other side again come 
to work, and finish their side up to the same relative 
point. e last lagging that has been put on each side 
must be grooved on its top edge—that is, must have a 
ve or rabbit cut in it about lin. deep, running the 
coor of the lagging, on which the “block ” laggings res 
—these are pieces of board lin. thick at either end, an 
bellying to 2in. thick in the middle, and are about 2ft. 
Gin, or 3ft. long, and are used for building the key, 
and are laid transversely to the other laggings. One 
side only, or half the gang, builds the key, and they take 


it one half doing this key and the other 
hal gage ey of i ax ng Bing the Koy 
yer stands facing the tooth- 


and places a block and lays the brick 
doveslis iin, teihiling e W ole tildes of heard 


as he co and also dry packing over it—if two 
crown bars have been employed— — got one lagging 
filled he places another, and so on until all is complete. 
Care must be taken that the key is quite tight. An 
inspector should be continually about, watching that no 
dry or slovenly work is put in, parti ly should he be 
there while the arch is being keyed ; this work at the key 
is cramped and arduous, and the best of men will some- 
times be tempted to scamp it a little, especially as by this 
time they are nearly tired out. The first day an the arch 
a full gang should get on twelve or fifteen laggings on 
each side ; they should then leave it, and come again 
next morning and stay till the work is complete and 
keyed, as leaving it when nearly up to key is attended 
with risk. Everything is then under great strain, all the 
— being on it that is likely tocome. A full gang 
wor ing ow will line a five-yard length in forty-two 
hours if they choose, but fifty-five may be set down as a 
fair average time. The tunnel bricklayer, as a rule, 
works by piece-work, or, properly speaking, by the shift. 
For a five-yard length, with lining 2ft. 3in. thick, an 
section as per drawing without invert, containing 86} 
cubic yards of brickwork, twenty-seven shifts to the 
bricklayers are allowed, thus—2} shifts for the walls, 33 
for the arch up to key, and 4 shift for the key per man of 
the bricklayers, and as there are four in each full gang, 
it equals twenty-seven shifts in all, say, at 6s. per shift 
= £8 2s. The labourers are six in number, and are paid 
the same shifts at 4s. each, and as there are one-third more 
labourers than bricklayers, at one-third less money per 
shift, they receive another £8 2s. among them. As 
already said, one side takes the key by turns, the side 
building it, receiving from the other the half shift allowed, 
so one side receives 7; shifts and the other 6} shifts per 
map, which is doubtless very good pay for working hard. 
Eighty-six and a-half cubic yards cost £16 4s. for the 
labour, or 3s. 10d. per cubic yard ; to this must be added, 
however, the wages of the miners attending on them, the 
cost of setting centres, bar beer, loading bricks and 
mortar, and — mortar, and getting them into the 
tunnel ; all this would cost at least another shilling, and 
bring the cost per cubic yard to, say, 5s. Tunnel brick- 
layers are among the men who work the hardest and 
for the longest consecutive periods of any that enter a 
tunnel, and they also can and do drink more beer than 
any, and this causes them to be very uncertain in their 
attendance to work, and consequently a source of great 
annoyance to the manager. The men here referred to are 
the regular, or as they may be termed, the professional 
bricklayer and labourers ; they will work, as has been 
said, for long shifts, and then go out and get so fearfully 
intoxicated that they cannot be got to work again per- 
haps for a week or more ; and again, if the gang is not 
all on the spot, one bricklayer, or sometimes even only 
one labourer being absent, the rest will not go into the 
length to work, but make it an excuse to go off and find 
the missing ones and get back to their beer. They have 
a union among themselves, and if one is discharged he 
is simply kept by the others until he finds work 
elsewhere; he visits his friends at all other tunnel 
works, and from each bricklayer at work he re- 
ceives 2s., and from each labourer 1s. 3d. per week, 
so that with a fair amount of work going on a man 
sometimes makes more by his “regulars” than he can do 
by working. To have a length out and standing on the 
timber for days, waiting until the bricklayers’ gang are 
sober enough or willing to go to work is a very serious 
thing, and often places the safety of the tunnel in 
jeopardy ; besides which it throws the whole workings 
out of gear. The best remedy for such a contingency is 
not to employ such men, but to form a gang of your 
own men, whom you know and can trust to work steadily 
if well paid for it. A little practice soon makes them as 
ood and as quick as their professional brethren. In 
ining a soaul one mile long every professional brick- 
layer in England will probably lay a few bricks in it. 
The surest remedy is to sub-let the work to a really good 
man, and give him also several bridges, and say a viaduct 
as well. When the tunnel is short of men he can get re- 
cruits from his other work, and so keep the tunnel going. 








THE WERDERMANN’S ELECTRIC LIGHT. 


In the development of the meaus of applying electricity to 
illuminating purposes, it is remarkable that during the past 
year in which so many strides have been made, that most 
of the inventions connected with it are of the character 
of improvements rather than of entirely new inven- 
tions. For many years the use of electricity for illuminat- 
ing purposes had stood practically still until the date 
of the invention of the candle known as Jablochkoff’s. 
From that time it has been seen that a new impetus had 
been given to the use of electricity for illuminating 
purposes. The great expenditure of thought, which had pro- 
duced means of regulating the distance between the carbon 
electrodes, was shown to have been to a large extent wasted, 
when Mr. Werdermann struck out an entirely new path, 
and produced what is known asthe Jablochkoff candle. -Mr. 
Werdermann has now out-distanced all other inventors whose 
inventions are known, by again showing that what may seem 
to most inventors the only path leading to a paten | goal, 
may be remy me ged abandoned for one entirely new. 

It has been looked upon as essential that a certain distance 
should separate the ends of the carbon electrodes used in 
electric lamps. Everyone has accepted this as an axiom. Mr. 
Werdermann’s scepticism has, however, caused him to doubt 
the axiom, and the result is that he has discarded the electric 
are space, and by placing his electrodes in actual contact has 
produced a lamp which provides the means of dividing the 
electric current, and promises to give almost any number 
of lights from a single machine. Mr. Werdermann’s inventions 
are secured by patents considerably in advance of those of Mr. 





Edison, and may in their chief points be explained as follows: 
—In place of two electrodes of similar form and dimensions, 





bun-shaped disc of carbon 
placed with the rounded face downward. The other carbon 
is a fine rod of carbon of about 3 millimetres or 4 millimetres 
in diameter. The upper end of this is pointed and maintained 
ms contact with thecentre afin lower surface ila — 

is supported by means of a spring collar, w: 

the ciroutt ion, This is within about jin. of the 
of the carbon, so that the fin. becomes incandescent, and the 
contact between the two carbons being only a point, a small 
electric arc is produced between the two carbons, while the 
electricity is at the same time on through the car 
disc, and the connections there attached to the next lamp. 

Referri patie nite « peer. in Fig. 1 the upper carbon is 
shown at C, and the rod carbon atc. The former is — 
by means of an adjustable jointed bracket B, attached to 
wood stand. The rod carbon is guided by the spring collar 
mie top of yam and . which the ———— . — 

issupported e fine cordrunning over the pulley P. Thi 
cord is attached tothe clasp Dat the bottom of therod Soteethe 
balance weight W, by which the rod is maintained in con- 
stant, practical, though not absolute contact with the disc. 
Round the upper part of the disc is a metal band A, to which the 
conn bo 1s attached, and the current thus passed on to the 
next . 

Ata tral of this lamp, which we witnessed on Wednesday 
evening, the current was derived from a small Gramme 
electro-plating michine, requiring only 2-horse power to 
put it in full werk. It may therefore be assumed that 


» 
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| this was about the limit of the power at work to pro- 


duce the light. At the commencement of the proceed- 
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ings two lights were maintained, each stated to be equal to 
320 heme candles. At this rate the two lights would be 
equal to 640 candles, or 40 full power gas lights, each con- 
suming 5 cubic feet of 16-candle gas per hour. Such gas 
lights, it may be observed, are not often seen, except in the 
argand form. The two lights burned with extreme steadiness, 
there being no undulation or flickering whatever, although 
there was no glass globe to tone down any variations of lustre. 
The lights were perfectly bare and unprotected, and the 
place where the trial was made was a workshop of moderate 
size. Later in the evening one light was exhibited outside 
the building, in an open thoroughfare, and the same perfect 
steadiness was observable. After the two lights had been 
burning for a time they were extinguished, and the cur- 
rent was sent through a row of ten lamps. The light per 
lamp was of course reduced, but there was the remarkable 
fact that ten lights were maintained by a comparatively weak 
machine, driven by an engine exerting the power of mw | two 
horses. The light of each of these ten lamps was stated to be 
that of forty candles, making, therefore, a total of four 
hundred. A reduction of light, consequent on the further 
division of the current, is thus apparent; but for this loss 
there may be ample compensation in the superior economy of 
a distributed light as compared with one that is concentrated. 
In the case of the ten lamps, the light is equal to that of 
twenty-five full-power gas lights, consuming altogether 125 
cubic feet of gas per hour. The extremely small arc due to 
the peculiar arrangement of the carbons in the Werder- 
mann light has the advantage of offering the least possible 
resistance to the passage of the current. This resistance 
increases much more rapidly than is represented by increase 
of distance between the carbon points. Hence the electric 
power with Werdermann’s lamp is economised to the 
utmost in this respect, and it becomes possible—as in the 
experiment on Wednesday evening—to make use of an 
electric current large in quantity but of low intensity. The 
tension being small, there is the less difficulty with. re to 
insulation. If one lamp or more should be accidentally 
extinguished, the rest will. continue to burn. The whole of 
the lamps can also be extinguished and re-lit by merely 
stopping the current and then sending it on again. No nice 
and troublesome adjustment with reference to the length of 
the electric arc is requisite, and simple contact between the 
point of the rod and the surface of the disc is sufficient for 
the manifestation of the light. 

There isno doubt that if the lamps had been ready Mr, 
Werdermann could have increased the number of his lights on 
Wednesday night. He stated that by his arrangement he 
could distribute the current from the small machine then at 
work, so asto divide itamongsixty lights. In that case the light 
would inevitably be small ; but enough is apparent to prove 
that so far as a current can bear division Mr. Werdermann will 
be able to utilise it. In respect to duration, a carbon rod 
four millimetres in diameter, and a yard long, obtained from 
Paris, costs a franc. This, placed in a large lamp, having an 
estimated lighting power of 320 candles, will last from twelve 
to fifteen hours. e smaller lamps take a carbon of three 
millimetres in diameter. A public exhibition of the remark- 
able light will be given in the course of a few days, and in the 
meantime, Mr. J. Berger Spence, of 31, Lombard-street, who 
is introducing the invention to the public, will afford infor- 
mation on the subject to those who desire it, 
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RAILWAY MATTERS. 

SeveRAL hundred tickets were recently sold by the Pittsburgh, 
Cincinnati pos St. Louis Railway for rid each to i 
an excursion to Cincinnati and back. That is a 600 mile journey 


for £1. 

Tue Naples tramway lines are rapidly extending. Un Sunday, 
the 20th ult., a new branch was a a saga the presence of 
authorities, from the railway to Poggio-reale, near which is the 
great cemetery of Naples. ‘ 

Tue rail mills belonging to the Great Western Railway at New 
Swindon, opened in 1861, have been closed, 170 men being thus 
thrown out of work. It is said the company can purchase steel 
rails for less money than they can manufacture iron at Swindon. 
Many of the discharged hands will be taken on in other depart- 
menis. 

Tue American Railway Companies appear to be very desirous 
of meeting the convenience of their customers. ‘The California 
Pacific Railway Company now issues tickets in books of thirty, 
between any two stations on the railway, available for four 
months, at one-third discount. They are not transferable, except 
that they may be used by any member of a family. 

THE result of the first week’s working of the Bradford and 
Thornton Railway, penne on the _ Te very — 
factory, the number of passengers being r than was antici- 
pated.” It shows that at least 10,000 Passengers will be carried 
monthly. ‘The season ticket holders ady form a good list. 
The arrangements on the line and the excellent station accom- 
modation have given every satisfaction. 

TxE Pontypridd accident has shown how impossible it will ever 
be to guard against accidents resulting from human nage eA 
The following affords an indication of how other accidents might 
happen :—About four o’clock a few mornings since, as a "8 
train was approaching Wolverhampton on the Great Western 
line, the driver perceived that the danger signal was against him. 
As he could get no response to his whistle, he sent the guard on 
to the slgnnb- box who found the signalman dead in the box. It 
is supposed that he died in a fit. 

Tne total traffic receipts on the railways of the United Kingdom 
amounted for the week ended October 20th, on 15,8004 miles, to 


£1,187,986, and for the corresponding week in 1877, on 15,244} | J. 


miles, to £1,175,610, showing an increase of 556} miles, and an 
increase of £12,376. The gross receipts on 17 of the principal 
railways in the United Kingdom amounted for the week, on 
12,594 miles, to £1,074,951, and for the corresponding week of 
1877, on 12,438 miles, to £1,065,084, showing an increase of 156 
miles, and an increase of £9867 

Tr is stated that the electric light is already in use on the Crown 
Prince Rudolph apr yee 4 in Austria as a headlight. The one 
ratus used consists of what is known as Schukert’s dynamo-elec- 
tric machine, a small three-cylinder steam engine and an electric 
lamp. It takes very little room on the locomotive, and is said to 
answer the purpose perfectly. On another Austrian road, the 
Emperor Ferdinand Northern, the electric light is carried on a 
car, or even removed from the car and set up at a station or other 
place—as the scene of an accident, or place of taking on or dis- 
charging troops in campaigns where there is no station, &c. 
The apparatus is the invention of Marcus and , of Vienna. 

THE Railway Age thus comments upon the recent terribly fatal 
accident near Boston, U.S.—‘‘A most distressing and serious 
accident occurred to an excursion train on the Old Colony road a 
few miles from Boston, on the evening of Tuesday last. The 
train seems to have either run into a misplaced switch, or into 
a freight car which was being switched from a siding upon the 
main track. It was thrown from the track and wrecked, and the 
latest account shows 19 killed and about 130injured. Thisterrible 
result seems to be owing to the fact that some of the cars ‘tele- 
scoped,’ an occurrence which formerly was very common, but 
which has been very rare since the onrren of continuous, trussed 
platforms. It wed seem that the Old Colony road is not fully 
supplied with these modern safeguards.” 


Respectine the Ent Vesuvius Railway, the Pungolo 
says :—T'wo rival plans having been presented to the Govern- 
ment, it has resolved to make a grant for each of a piece of land 
on which the promoters are to establish their systems, at their 
own expense and risk, without creating a monovoly which can 
never be justified, and leaving it thus to the public to enjoy the 
greater advantages which one of the two systems may possess 
over the other. The projectors’ have, in fact, each drawn up with 
the Civil Engineering Department the contract containing the 
articles of concession. is, says a Z'imes correspondent, sounds 
serious, and possibly the winter may not pass without somethin, 
being done to overcome the labour of an aseent. A carriage ro; 
to the Observatory would be regarded by many as quite sufficient, 
but there are vast numbers who are never contented without 
seeing “‘ the very top,” if only to be able to say that they. have 
seen it. As to how the “ bridge” and the ‘‘ columns” will stand a 
little shaking time alone can show. 


A PortvuGuEsE railway of considerable importance, known as 
the Beira Alta ilway, and forming a junction with the 
Northern Railway at Pampilhosa, is about to be built. It will 
cross the Busacs range, pass sere the valley of the Mondega 
to Guarda, and terminate at Villar Formosa, on the Spanish 
frontier.’ ‘The total length of the road will be only 125 miles, 
but the line will be important because it will open up a fertile 
and well populated district, at _— without railway facilities, 
and also Toobs the missing link of the direct or international 
route between Lisbon.and Paris by the north of Spain. The 

resent railway communication between the two Le ag is 

449 miles in length, while by the Beira Alta line it will be only 
1171 miles, or 273 miles less. The contract for its construction 
and working has just been given to the Société Financiere of 
Paris, which binds itself to open the road in four years. The 
Portuguese Government grants a cash subsidy of £8225 per mile 
the total estimated cost being £11,719 per mile. For this an 
other aid, in the way of lands and buildings, and exemptions 
from duties and imposts, it will exact a “‘ transit duty of-five-per 
cent. on fares for freight and passengers.” 

Some interesting statistics have recently been published on the 
railways of the world, by Professor Neumann-Spallart, of Vienna. 
During the last three decennial periods the length of the rail- 
roads in Europe has risen from 9000 kilometres to 154,200. 
In that total the share of Germany is 30,000 kilos.; Great 
Britain and Ireland, 27,500; Austro- ungary, 24,800 ; France, 
23,400 ; Russia, 18,090, &c. The result is that in this quarter of 
the world the number of kilometres of lines is 150 to each 
su cies of 1000 square kilos., and 4 4-5 kilos, r 10,000 
inhabitants. Those averages are, however, exceeded in Great 
Britain, Belgium, France, Switzerland, Holland, &c. In 
America, va. United mar Pe in ig N with 42 snees 
at nt they , or per square kilos., 
aa 28 per 10,000 inhabitants. The professor, however, states 
that this result has been attained by a loss to the shareholders of 
4,000,000,000 marks (1f. 25c.) from 1872 to 1877. The other 
States in’ that aot of. the world only possess 17,000 kilos. of 
railway, of which 7000 belong to Canada. In Asia, China remains 
closed to that system of communication, while British India, 
including Ceylon, has 11,000 kilos., or 46 per 1000 square kilos. 
and half a kilo. per 10,000 pores. Africa has 08., of 
which 1800 belong .to t. i : 

— situated in the part of the. continent which contains the 
colony of Victoria, then Tasmania, and New Zealand. 
Oceania, Otaheite has a little railroad. The ital invested in 


all the railroads of the globe exceeds £3,500,000,000. ‘Those lines | fi 


of 62,000 locomotives, 112,000 carriages, and 
1,500,000 trucks, They early 1 300 000 persons 
and 1,600,000,000 tons of merchandi : alle. 


has .4000. kilos.,. prin- | 
In | Middlesbrough, where the 





NOTES AND MEMORANDA. 


Some time ago Professor Herschell and M. Lebour made a 
series of experiments on the heat-conducting power of rocks ; 
their results are useful, and reply to several hay apa 
Twenty-eight mens were reduced to uniform of 5in. 
diameter and }in. thick, but of six specimens that had been tried, 
slate cut parallel to the plane of cleavage transmitted the 
heat faster than any of the others. Where the flow of heat 
became uniform the water was raised 1 deg. Fah. in thirty-two 
seconds ; with marble, sandstone, — and serpentine, about 
thirty-nine seconds were required to raise it by the same amount. 
The greatest resistance to the of heat was offered by two 
specimens of shale, grey and black, from the coal measures in the 
neighbourhood of Neweastle, which occupied forty-eight to fifty 
seconds in raising the water 1deg., or half as long again as that 
taken by the slate. ; 


In 1862 the quantity of copper made on the e was only 
700 tons, and fly produ by the old method of smelting 
burnt pyrites containing only percentages of copper—about 
1'2 to 1°8 per cent.—but mixed with richer imported copper ores. 
The ‘‘ wet process” for the extraction of copper, which was only 
just coming into operation on the Tyne, was afterwards greatly 
stimulated by a yearly importation, now reaching 180,958 tons of 
Spanish and Portuguese pyrites, containing about 3} per cent. 
copper, 48 per cent. em, very little silica or other rn 
and which was peculiarly well pted for the wet process ; 
these ores in time altogether superseded the non-cupreous ores 
which had hitherto been imported from Belgium, Ireland, and 
other places, and the produce of copper has gradually increased 
from 700 tons to 7500 tons per annum. In all Spanish pyrites 
there is found small quantities of silver and gold, varying in some 
ores, but existing to the extent of about half an ounce to the ton 
of calcined ore. Silver is now successfully produced by M. 
Claudet’s patent by one works on the river Tyne, and it is 
possible that this branch of metallurgy may hereafter be in- 
cre 


Ir is pointed out that the factor of safety or ape secre of the 
Cleopatra’s Needle is too small. As it stands, it is already valcu- 
lated to bear a pressure of 901b. to the square foot whereas the 
force of no hurricane is believed to exceed 25 lb. to the foot. Mr. 
ohn Holden, architect of Manchester, recalls the fact that on 
the 7th day of February 1868, the pressure registered at the 
Liverpool Observatory was over 60 lb. to the square foot. The 
instrument, in charge of Mr. Hartnup, only registered up to 
601b., but his opinion was that the pressure reached between 
70 lb. and 80 lb. to the square foot. At Liverpool, on the 27th of 
September, 1875, the pressure registered was 70 lb. to the square 
foot ; and at the same place some time in April, 1867, the pres- 
sure was 45lb. At Sydney, Australia, on the 10th of September, 
1876, the Government Astronomer reports ‘that the wind in 
some of the gusts lasting several minutes attained the extraordi- 
nary velocity of 153 miles an hour, equal to a pressure of 117 lb. 
to the square foot ; and — twelve minutes between twelve 
and half-past the velocity of the wind was 112 miles per hour.” 
‘The question of the velocity and pressure of the wind is of great 
importance, especially in the manufacturing districts; and for 
many years the firm of which Mr. Holden is amember, in calculat- 
ing the stability of factory chimneys, have assumed the pressure to 
be not less than 80 lb. to 90 Ib. on the square foot. 


In his address to the Newcastle Chemical Society on the 24th 
ult., Mr. R. C. Clapham, F.C.S., referred to various recent 
improvements in the methods of obtaining soda,.and gave the 
following interesting figures as showing how largely the produc- 
tion of soda has increased during the past fifteen years :—The 
importation of bie ey from abroad in 1862 was only 43,017 tons, 
to which must be added pyrites from Ireland and Cornwall, then 
extensively used, and amounting to 29,783 tons, making the con- 
sumption 72,800 tons; whereas in 1877 the importation was 
186,757 tons, ani after allowing for the manure trade, &c., it 
leaves a total consumption of 130,000 tons for alkali works, as 
against 72,800 tons at the former period named. And again, the 
consumption of salt, which in 1862 was 90,000 tons, is now—after 
allowing for eight alkali works which are at present laid in— 
192,500, tons, showing in ‘hese two articles, which constitute the 
largest raw materials ,.@n increase of double the former con- 
sumption. The following are the productions of manufactured 
articles on the Tyne (1877):—Alkali, 97,838; crystals of soda, 
97,440 ; bi-carbonate, 9300 ; caustic soda, 1500 ; bleaching powder, 
24,970 ; total, 234,048. In a paper read before the Society of Arts 
by Mr. Mactear, when a of the total production for Great 

ritain, he says that in 1862 the production of alkali was 
203,000 tons, with an employed capital of £2,000,000, and in 1876 
the production was 430,000 tons, with a capital of £7,000,000. 


Dry pulverised graphite has, it is stated, been successfully 
used for lubricating steam cylinders. Mr. Williams, of Phila- 
delphia, applies 134 to 138 grains twice a day, introducing it into 
the cylinder through the usual form of tallow-cup. Six “months 
of continuous use, in an 11” x 30” horizontal engine, working to 
its full capacity, pease this lubricant superior in every way to 
oils or tallow, both of which he had used for years. No oil what- 
ever is introduced with the graphite: Besides satisfying all the 
lubricating needs of the cylinder, the joints, where india-rubber 
is used, last oom, and show less leakage. At 1s. 3d. per lb., 
this engine would require 0°6d. worth per day. After a run of 
four months as above, Mr. Williams says: ‘“‘I took off 
the cylinder-head of my engine to examine the interior. I found 
the piston perfectly clean, with no appearance of wear or abra- 
sion, on account o' oper being used asthe lubricator, I feel 
very positive that if I had been using animal or vegetable oils, 
the parts would have been in a much worse condition. The 
cylinder has been scored for several years. It is in no better or 
worse condition now than it was before I ceased using oils (about 
fourteen months). The working part of the cylinder is every- 
where cov with a coat of plumbago, readily soiling the 
fingers. I touched the cylinder in the same place three times, 
cleaning the fingers previous to each touch, but they were soiled 
each time. The conclusion I have come to respecting the choking up 
of passages is, that plumbago alone will not do it ; but wherever 
there is friction of one or more moving parts, some of it will 

here to them.” 


SPEAKING before the Newcastle Chemical Society, Mr. R. C. 
Clapham recently said that in the cement trade, which now forms 
an extensive industry round about Newcastle, great strides had 
been made. The uction in 1862 was 12,000 tons; for the 
present year it is 61,000 tons. Inthe Newcastle manure trade, the 
— in 1862 was 15,000 tons, and for 1877, 51,000 tons. 

n the aoe trade—a very old local manufacture, dating as far 
back as 1770—the uction in 1862 was 6000 tons, but now it is 
not more than 3200 tons, Some other trades of the district have 
a died out. The copperas trade, which was begun in this 
district as early as 1748, and which flourished for 120 years, and 
in which seven works on the Tyne were at one time occupied, now 
only produce 1100 tons annually. The alum busin at one 


time a very extensive trade, and one of the oldest, established on 


the Yorks coast in 1460, and in which three large works were 
occupied on the Tyne, has disappeared altogether from the York- 
shire coast, and now ys 
castle. The prussiate of potash business, in which a considerable 
capital was at one time embarked, has entirely gone, its products 
rg saneene’ ‘by colours from coal tar. e Epsom salt trade 
has also left the e, but has been extensively established at 
uction is 3000 to 4000 tons annu- 
e in’ glass, established here in the 
fteenth century, has fallen off to a serious extent. The large 
bottle trade has also decreased considerably; but plate-glass 
and pressed glass both continue to be produced to a considerable 


ally:. The important 


extent. 


ves in one work in or near New- 1 


MISCELLANEA. 


Mr. Watrer Goocu, of the Princess’s Theatre, who has pur- 
chased the Paris Balloon, is making arrangements to devote it 
to the same purpose as that to which it has been put in Paris. 

Tr is said that the German Government have ed a con- 
tract with Mr. Albert Leutner, of London, by which he under- 
takes to raise the Grosser Kurfiirst within a stipulated time 
for the sum of £50,000. 


WE hear that Messrs. J. and 8S. Roberts, of West Bromwich 
are making a pair of chilled rolls for ab: 82in. in diameter and 
14ft, long, total weight of each 12 tons. ese are the largest 
chilled rolls ever made in Staffordshi 


Tue American Iron and Steel Association has just issued a 
Directory to the Iron and Steel Works of the United States, 
——— the blast furnaces, rolling mills; stee! works, Catalan 
forges and bloomaries in every state and territory, corrected to 
Sept. 1st, 1878. The directory, a pamphlet of 156 pages, is in 

neral similar to those that were issued in 1873, 1874 and 1876, 

ut is larger than its predecessors. 


Ar a meeting of the Bonhill local authority, on the 22nd ult., 
the propriety of forming the village, in conjunction with 
that. of Jamestown, into a special water supply district, was 
again discus and a majority decided that it should be done, 
A committee was appointed with full powers either to adopt the 
scheme of Mr. James Wilson, engineer to Greenock Corporation, 
or a modification of the same, as they may think proper. 


THE Journal of the Nationat Lifeboat Institution, just issued for 
November, contains, —- other articles, an interesting article 
on. collisions ‘at ‘sea and the loss of the Princess Alice, in which 
reference is made to the system of whistle signals in use on the 
American river steamers. An abstract of the wreck register for 
1876-7 is also among the articles, and is accompanied by a well 
executed wreck chart of the British Isles, showing also the life- 
boat stations. 

CoNSEQUENB upon the great depression in the slate trade of 
North Wales, the managers of Lord Pennrhyn’s Carnarvonshire 
quarries, have issued notices stating that at the next monthly 
letting of ‘‘ bargains,” or contracts, there will be a reduction 
averaging from 20 to 25 per cent. in the prices hitherto allowed 
the men. The new arrangements will affect between 8000 and 
9000 men, a large section of whom express themselves greatly 
averse to its eghereamant and in favour of a reduction of the 
hours of labour. 


A PROPOSAL has been set on foot to light Queenstown Harbour 
by electricity, and Mr. Yeates guarantees to light up the entire 
town and harbour, and all the villages which cluster around it 
even taking in Passage, some three miles up the river, and 
Middleton, which is seven miles inland. Four electric lights 
are to be used for the purpose, one lamp on Carlisle Fort, one on 
Spike Island, one on Wilmount Castle, and the last one on Spy 

ill, and the cost is to be considerably under £5000, including 
engine and every requisite. The cost of each light will, it is said, 
be 4d. per hour, 


TueE Exeter Town Council on Friday last, discussed the possi- 
bility of the adoption of the electric light, on a report relating to 
the gasworks. The Council have been negotiating for the 

urchase of these works; and the feeling of a portion of the 

ouncil was against proceeding any further with the matter ; 
but others, who are shareholders of the gasworks, thought that 
it would be a breach a faith if the Council drew back from the 
negotiations into which they had now entered. Curious there 
should be this difference in the ideas of those who have and 
have not gas shares. 


Art the last meeting of the Metropolitan Board of Works the 
chief engineer presented the following report on the traffic of 
Waterloo and Charing-cross bridges :—‘‘I present a statement of 
the traffic taken for one week on Waterloo and Charing-cross 
bridges since the abolition of the tolls for the purpose of com- 
parison with the statement of the traffic taken during four weeks 
previous to the abolition of tolls, by which it will be seen that 
the Waterloo Bridge foot-passengers have increased from 94,635 
to 194,023, and the vehicles from 26,416 to 46,600, and that at the 
Charing-cross Bridge the foot-passenger traffic has increased 
from 41,038 to 97,669, the number being more than doubled since 
the bridges have been toll free.” 


THe annual public sitting of the five Academies was held in 
Paris on Saturday last. M. Laboulaye, who presided, dwelt on 
the revolutions in ideas affected by scientific inventions. With- 
out the printing press, he remarked, ‘representative government 
could not exist ; and modern liberty would dissappear were news- 

apers pe Steam, again, had realised the dream of the 

toics. ‘The world was now but one vast city, in which men had 
the same instincts, duties and rights, and every war was a civil 
war. M. Jesseps afterwards read a paper “ On the Progress of 
Geography and Navigation.” He stated that the mercantile 
marine of the whole world consisted of 57,000 vessels. He 
reviewed recent explorations of Africa, paying a tribute to the 
deceased pioneers of this field, and urging co-operation with the 
society founded by the King of the Belgians for the suppression of 
the slave trade. 


THE export of zinc ore seems to become an import trade in 
America. A contract has, according to the Engincering and 
Mining Journal, recently been let for some 12,000 tons of zinc 
ore to be shipped during the coming two years from the New 
Jersey mines to Belgium. The ores as shipped will contain a 
minimum of 30 per cent. of zinc, and the prices obtained are con- 
sidered satisfactory. ‘The immense deposits of New Jersey enable 
their fortunate possessors to mine ore at figures much below cost 
in other countries, and the scarcity of good mineral at the Belgian 
works, will, no doubt, cause many of them to seek their supplies 
from this inexhaustible source. ‘The remarkably low cost of fuel 
and labour, and the more perfect. metallurgical treatment at the 
Belgian works, enable them to get their ores from America— 
Paying its mine-owners a large profit—and return thereto the 
manufactured zinc. 


Tue Government authorities are trying the ee a wes d of the 
electric light for the illumination of e workshops by some 
experiments at.the Royal Arsenal, Woolwich. A carpenters’ 
shop of large size has recently been constructed in the Royal 
Laboratory Department, and vending the provision of gas fittings, 
a single electric lamp has been hung from the roof of the building, 
and by its light. men have been engaged making shot boxes for a 
week past. It is found that the lamp furnishes a good light to 
work for 50ft. in every direction, and that for workshops, 
when the roof is high and the space unobstructed, the electric 
light is suitable and pleasant. The cost of the one lamp hrs Seen 
. per hcur, and it answers the same purpose as forty or fift 

gas jets, but the steam power for generating the electricity is 
supplied, without charge, from the shafting in the main factory 
adjacent, and nothing is‘ calculated for wear and tear of appa- 
ratus. ‘The light, though always brilliant, is somewhat inter- 
mittent, consequent upon the ever vaaying pressure upon the 
machinery, which drives more than lathes ; and the small 
limit between the minimum and maximum number of revolutions 
required for the electric light is thought to render the employ- 
‘ment of standing machinery in most cases unsuitable. e 
pparatus has also been in the Shell Foundry of the Royal 
‘Asebal, and. the light was popular with the workmen, but 
somate. from inexperience, the result was not quite successful. 

€ is to a light in the outer yard of the Royal 
Laboratory, in front of the Model Room, and it is also contem- 
plated to light the main poo O in the same manner, but the 
network of machinery and ba and the low pitch of the roof 





are unfavourable to the experiment. 
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registering apparatus is shown enlarged in Fig. 3. The 
style consists of S Tis caster axtiinting ob avertiinhexie A. 
small disc b applies itself to the paper band which travels 
slowly beneath it. and the edge of the disc cuts the paper to a 
curve, of which the ordinates are ionate to the resist- 
ance overcome ; L L are weights pressing the b into the paper. 
sd neusthegh grroman S ent: oeddtvemegasln tely 

a cen’ governor an ic ent fu 
illustrated in Fig. 2, The sleeve of the quvante oummente 
by an — lever a spri % a ot a — between 

wo con’ pieces q gq. e of the machine 
becomes too great or too little the governor establishes an 
electric current between one or other of the contact pieces and 
the battery. The current is then transmitted to one or other of 
two electro- pes Sone ee end of a screw / 
soe, fet idle leys d* d* and a fork e, which moves the 
belt backwards or forwards on the cone pulleys cc. The belts 
driving the pulleys q q are crossed and open, so that the — 
run in opposite directions. When a current passes through 
either one or other of the magnets the — proper to that 
magnet is attracted, and the magnet, and with it the screw /, 
is carried round, and the belt is traversed on the cone pulley, 
The arrangement is so simple that we believe it will be under- 
stood without further description. 

When the disc B is caught by A, and caused to revolve from 
any cause, such as the failure of the lubricant, it strikes 
age a tappet which releases 2 weighted lever, which shifts 

ape t on to a loose pulley, and so stops the machine, 

The ine exhibited was fu in the workshops c‘ the 
company in 1867, and it has been regularly used since in the 
company’s laboratory. 


PARIS EXHIBITION—MACHINE FOR TESTING LUBRICANTS. 
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BELOE’S PATENT ae PERMANENT 


WE recently drew attention in a leading article on steam 
on tramways to the necessity for improvement in the per- 
manent way of street tramways before steam can be intro- 
duced on them with any de of success. The attention 
of the leading tramway engineers has been for some time 
directed to this subject, and recent efforts which have been 
made to obtain parliamentary sanction to the use of steam 











on tramways, although unsuccessful for the present, have 
no doubt given a great impetus to those who have made 
this branch of engineering their speciality. Amongst others, 
Mr. C. H. Beloe, M. Inst. C.E., Liverpool, has designed 
& new system of permanent way, of which the following is a 
description. The inventor has designed two forms of per- 








arranged upon the framing F in such a way that the displace- 
ment of the disc B causes an angular movement of the a 
cam, which again alters the length of the arm of the]; 


WE illustrate above a machine for testing the value of 
lubricants, designed by M. Regray, locomotive superintendent 
of the Eastern Railway of France, and exhibited at Paris. It 
differs in many from the machines designed by Mr. 
Bailey, of Salford, and 
others, for the same pur- 
pose, but it is found very 
efficient. 

It consists of a disc of 
iron A, which revolves at a 
uniform s on its axis. 
A second disc B of gun- 
metal rests on the plate A, 
and can be pressed more or 
less hard against it by R, 
which is carried on the spin- 
dle C, which serves to centre 
the two plates on each other. 
A little hand crane D, if we 
may so call it, serves to lift 
the plate B, when R is 











lever, on the extremity of which the weight X acts, and | seems 



































— eyrty is with- 
rawn, and the grease to 
be tried is spread upon 
the dise A, is last in 
<a tends to carry 
round with it, and the 
force which tends to pro- 
duce the movement depends 
on the pressure exerted per 
square centimetre, the co- 
efficient of friction of the 
surfaces in contact, and the 


It follows that if to the 
edge of the disc B be se- 
cured the spring of a regis- 
tering d ometer, we 
shall be able to take account 
of the work absorbed by 
friction of the plates until 
the whole of the lubricant 
has used up, estimat- 
ing its work in kilogram- 

noting by means of 

















metres, 

a clock the time occupied 
in ef single test, and tak- 
ing t! 





e temperature with a thermometer; in a word, all the ; consequently the force to be overcome. The registering 


manent way, one intended for adoption when the central 
groove and central flange on the wheel are used, as in Liver- 
pool, where this plan ee been introduced by Mr. Deacon ; 
the other system is adapted to the ordinary wheel with the 
side flange. Fig. 1 is a cross section of the double rail and 








chair intended for the central flange wheel; Fig. 2 is » 
longitudinal section with one of the rails removed ; Fig. 3 is 


information that can be required concerning a lubricant may | apparatus is as follows :—A pulley S is mounted on | a cross section of the rail showing the mode of securing the 
be determined with this machine. e axle of an excentric, which actuates a style K, which moves | two halves of the rail together ; and Fig. 4 shows the details 

The dynamometer consists of a band supporting a weight | in Ye sere to the angular displacement of the excentric, | of the nut. The rail consists of two bars A A’ set on edge, 
X ast its extremity. This band acts upon a cam OQ | and consequently in proportion to the resistanceto be overcome, ' and carried by and secured to cast iron chairs B, which rest 
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entire length of 
fi with bulb-heads of section to with the 
bevel. grooves in the bars A A’. The bars A A’ forming the | 4), 
rail are held er by bolts F, formed with a head as 


shown ig. 4. The bolt F is 

head d, the bolt being square at ¢ to receive the loose nut H, 
screwed at_/ to take into the nut J, The carrying chairs 

B may be set about 3ft. and are arranged in height to 

allow for the paving sets of the roadway. In lieu of the 





F We 
1 Ys 
Vip? 











is) 








chairs being set on wooden sleepers, they may rest on or be 
embedded in asphalte or concrete and held by gauge tie bars, 
the base of the chairs being enlarged to give the requisite 
amount of bearing surface. The section of rail A At may be 
of such form that the rail may be reversed when the top 
surface is worn, or the rail may be of single-headed form 
as shown. The system proposed to be used for the 
ordinary wlieel with side flange is shown by Fig. 5. The 
fastening bolt F is made of similar construction to that 
described at Fig. 3 with the 
exception of a square nut J 
being used, which cannot re- 
volve when the screw is tight- 
ened. The advantages claimed 
for these systems are: The 
rail from its depth is of the 
strongest possible form, and 
of stability sufficient to carry 
the load without continuous 
sleepers. The flat bars forming the rail are of the simplest 
section for rolling, and their section can be readily increased 
to enable them to carry very heavy loads, such as steam 
tramway cars. The rails can be tightened up without re- 
moving the paving sets. The sides of the rails present uni- 
form bearing surfaces for the paving sets to abut against 
without any papeties at the joints, chairs, or fastenings. 
The joints of the rails can be ‘‘suspended” joints and 
strengthened by fish-plates. The form of rail is well adapted 
to the formation of points and crossings, and for bending 
round curves limited in radius. It compares favourably in 
first cost with the best of existing systems, while in sub- 
sequent maintenance considerable reduction will ensue. 
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LETTERS TO THE EDITOR. 


(We do not hold oursélves responsible for the opini 
correspondents. ) 





s of our 





MARINE GOVERNORS. 


Srr,—In an article which appeared in your issue of the 13th 
ult., and to which my attention has been drawn, you make two 
statements which must not be allowed to pass unnoticed. You 
observe, in the first place. - ._ “It will suffice to say that 
the objection to Silver’s, and, indeed, all the governors, seve 
Durham’s, that have yet been used at sea, lies in the fact that 
they do not anticipate the rise of the propeller out of thie water, 
and that, as a consequence, the throttle valve 1s not closed till the 
mischief isdone.” Secondly, that ‘The Durham governor disposes 
of this objection. It is anticipatory, and in this lies its merit.” 

To anticipate the rise of the propeller out of the water, a 
governor must be influenced by some other agency than the racing 
or accelerated speed of the engines, the prevention of which is the 
work which a governor has to perform; and there is no rotating 
governor, Durhan’s included, which can lay claim to the title of 
being anticipatory. ‘They are all dependent upon acceleration of 
engine speed, their different merits only lying in the degree of 
acceleration or ‘‘racing” of the machinery necessary to enable 
the governor to control the engines or reduce their speed. The 
objection to all rotating governors does not apply to all 
governors, and more especially is it not applicable to an 
anticipating governor, to which class of governors my patent 
pneumatic marine engine governor belongs. To understand 
the difference between the two classes of governor, I may explain 
that my pneumatic governor derives its power from the varying 
heads of water in which the propeller is immersed in the followin 
manner :—In the after part of the steamer is placed an air vesse 
which, through a sea cock, communicates with the sea. A small 
pipe, secured to the top of the air vessel, through the 
tunnel, and is joined to the underside of the governor itself, 
which — Pp in any convenient position in the engine- 
room. is instrument in shape ceneaiien @ wash-hand basin 
with a flange round its outer edge ; between this flange and the flange 
of a cover, which is bolted thereto, is secured a sheet of india- 
rubber ; between the rubber diaphragm and the crown of the cover 
is placed a spring, which has a compressive resistance equal to 
the area of the india-rubber diaphragm, multiplied by the pres- 
sure due to the head of water which the ship may be drawing in 
smooth water. This instrument is connected to the throttle valve 
— and levers. If water is admitted to the air vessel through 

sea cock, the contained air will be compressed to a density 
equal to what is due to the head of water which represents the 
draught of water of the steamer in still water; this pressure is 
instantly communicated to the governor, the spring is com- 
pressed, and the diaphragm kept floating between the internal 
air pressure and the spring. As the vessel pitches and the 
propeller: rises from or is immersed in the water, the diaphragm, 
—_ its connecting rods, opens or closes the steam valve 
exactly in proportion to the immersed surface of the propeller, 
or, in other words, directly in proportion to the work the engines 
should perform to kcep them with an extremely varying load at 
a given velocity. Should the engines continue to “‘race” when 
the governor is first connected, it is because the acceleration of 
speed has not been sufficiently anticipated ; or, in other words, 
the steam has not been cut off until too much of the surface of 
the propeller is above the water. In order to cut off earlier, it is 
oaly necessary to compress the spring slizhtly, to re-arrange the 
levers, so as to give the same travel of valve with a shorter travel 
of governor spindle, and “racing” through the anticipating 
power of the governor is entirely prevented, as I have proved, from 








LEGISLATION ON PATENTS, 


Srr,—Those of your readers who are interested in the subject 
of patent legislation will be prepared entirely to i ‘ 


wi 
Spence in the t time as the most favourable for 
careful comdiorstien apd Gandon of this much vexed question. 


Were the matter thoroughly mooted and publicly ventilated 
during the parliamen recess, and while no pore» | bill on the 
subject impended directly over our heads, much cooler reasoning 
and infinitely more valuable conclusions might be arrived at, so that 
when a fresh bill is introduced its good and bad points could be 
more readily perceived and canvassed by the light of such pre- 
paratory consideration. - 

That a considerable re-action in favour of the existing law has 
occurred, is evident from the generally favourable reception of 
Mr. Anderson’s bill, which was, as your readers are aware, 
nothing more than an amendment. extending the duration of the 

tent to twenty-one years, and reducing the fees by 50 per cent. 

t is to be regretted that a bill dealing so simply and trenchantly 
with two of the most salient evils of the present Act should 
have been relegated to the limbo of its predecessors, for had it 
become Jaw it would, at least, have removed two good causes of 
complaint, and we could, with better patience, have waited until 
further legislation had completed the work so well \. 

I cannot, however, agree with Mr. Spence in the deduction 
which he draws from a comparison of the effects of the Ameri- 
can and British modes of procedure, and which he uses as an 
evidence of the practical uselessness of the examination system. 
He says that with us ‘“‘as much eect is uced by the self- 
acting process of voluntary abandonment as by the American sys- 
tem of examination.” But were the exorbitant fees exacted from 

ur inventors upon a par with the much more moderate duties 
evied by the American Government, I am inclined to believe 
such would be no longer the case, as I am persuaded that fully 
one-half of the applications allowed to lapse are abandoned 
simply because of the inventor’s lack of funds, and not from any 
want of faith in the value of his invention, and as this value 
depends in a large measure upon the real and acknowledged 
novelty and validity of the invention, I have yet to be convinced 
that preliminary examination would act otherwise than bene- 


t y- 

Of course the number of examiners proposed by the defunct 
Government bills would be quite inadequate ; if examiners are to 
be created at all, it must be on the im tive condition that they 
should keep abreast of their work. . Spence has informed us 
that in 1877 the number of applications reached 4949, so that on 
the supposition that each examiner could dispose of, on an 
average, two applications per diem, this would entail a staff of not 
less than sixteen to begin wlth; and as it is undoubted that with 
the reduction of fees, without which no bill will be allowed to 
pass, the number of applications would rise, in like manner the 
number of examiners would from time to time uire to 
increased. The salaries of such a staff could easily be paid out 
of the large surplus accruing from the Patent-office, and were 
these necessary arrangements given due effect to, then the hurt- 
ful delay in the ting of patents, whether important or other- 
wise, cuiidigohad toy Mr. Spence, could hardly take place. The 
examiners would every day, through the very exercise of their 
duties, become more proficient and capable; and, indeed, I see no 
reason why the resu!t of the examination might not be communi- 
cated to the applicant in a less time even than that within which 
the present certificate of allowance is issued. Under such circum- 
stances the granting of a patent on application and prior to 
examination would be unnecessary and out of place. Certainly it 
could serve no useful purpose to have our applications elevated 
into patents one day coy to be declared void and of none effect 
the next. 

The waste of examining power which your correspondent fore- 
sees and deplores may, I suppose, be considered inseparable from 
any system of examination, just as the waste of power by friction is 
inseparable from the most scientifically constructed steam engine, 
therefore 1t seems to me as illogical to use this as an argument 
against such a system as it would be to advocate the disuse of such 
prime motors because of the slight loss of power involved in their 
use. . Davip Fciron. 

135, Buchanan-street, Glasgow, 

October 28th. 
THE PROPOSED RAILWAY BETWEEN MEALSGATE AND 
HESKET NEW MARKET. 

Srr,—Now that the question of a railway from Mealsgate to 
Hesket New Market is agitating the minds of some of the share- 
holders of the Maryport and Carlisle Railway, it might not be 
out of place to enter into some of the advantages that would be 
derived if such line were made. In the opinion of the writer, and 
that of other mining engineers, it is not considered presuming to 
compare the easterly portion of the county with that of the 
western division of Cumberland, as regards mineral capabilities 
and sources ot a paying railway traffic. What the present posi- 
tion of West Cumberland would have been had it not possessed 
the hematites and coal deposits is not hard to conjecture, but to 
what extent those valuable bodies of mineral wealth would have 
benefitted the district had not railways been made is a question 
that may be asked and answered. Cumberland would have been 
comparatively unknown, with all its mineral riches, had not the 
Cleator and Egremont, the Furness, and Mai 
Railways offered a means of cheap transit—cheap, at any rate, 
in comparison with the and expenses of 4 

There is little doubt had not such lines been made no such 
development of mineral wealth would have taken place, and the 
buried treasures of West Cumberland remained ‘‘ bosomed in 
their mother earth.” We may, therefore, regard the above com- 
panies—especially the Cleator and Egremont—as mts of the 
present — of our county, and the means of assistance to 
the mine-holders, in numerous cases, to their fast ai proaching 
positions as millionaires. The development of the “red gold” 
of Cumberland has also been the means of employment to many 
thousands of the working classes, who, but for their having been 
e in such an industry, would never have attained to the 
— of prosperity they some time ago occupied; but this 

as, unfortunately, been short-lived, on account of excesses and 
extravagances. 

From various explorations in the districts of the proposed line, 
the writer has had opportunities of examining the respectivel 
worked and undeveloped mineral “lists” of mineral ground. To 
go minutely into the geological features would need a more able 
= Se mine ; moreover, geological maps are now being pub- 


Beginning therefore at Mealsgate, and travelling towards the 
Coldbeck districts, noticing some of the favourable and most 
striking features. Mealsgate, as many will be aware, is the centre 
of a branch line of the Maryport and Carlisle Railway Com- 
pany, its two junctions being Aspatria and Wigton. At and 
surrounding Mealsgate we find the new red sandstone pits have 
been sunk, and coal found, whose “‘ winning” is, ot er with 
agriculture, the chief meansof industry in the neighbourhood. 
The formations are to be found extended south-westward, 
a little further than Whitehaven, in an easterly direction, some 
slight distance beyond Aughestree village, patches or belts may 
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or 
east. This formation extends for an unbroken series of miles, 


‘ound 
Treby, where the limestone is to be seen “out cropping” over 
on of the ground. 

"The most careless observer who possesses the slightest 
mineralogical knowledge cannot help being favourably im 

with the abundant — this portion of the district exhibits of 
the above mineral. In the crevices of the e are to be 
found lumps of ore from the size of a pea to that of a cannon ball. 
In the beds of the streams of “runners” from 
cavernous openings may be found similar lumps of ore intermixed 
with spory limestone. The sedimentary matter, oe being care- 

ly examined, shows minute portions of ore of the best oat: 

Several openings of the limestone impress the beholder of the 
being ‘‘ leaders” to some considerable cavernous space. One in 
particular tends to this: The writer, upon dropping a stone into 
it, could distinctly hear its reboundings for several seconds—this, 
with other features, leading him to think, ‘‘ Where such favour- 
conditions exist, a body of ore cannot fail to find its resting place 
at no great distance.” The limestone contains as far as 97 per 
cent. of carbon. Other portions of the district are greatly 
demonstrative of the precious mineral, but are not characteri: 
by the very striking features of the foregoing. Second in point of 
merit one may be seen, not far from the vil of High Treby, the 
lord of the manor being Sir Henry Ralph Vane. In the opinion 
of the writer, Sir Henry will, at a time not far distant, have 
applications from speculators to explore and work his royalties 
for iron and other ores. At Ruthwaite is a proved mine of 
sulphate of barytes that is, or was, en ay in work by a London 
company, | d by the promoter for £600. 

It is my candid impression that Sir Henry R. Vane will 
become a lessor of various mineral royalties, whose field will 
form a by no means insignificant source of income. Should this be 
the case it will be a matter of rejoicing, as Sir Henry Vane is univer- 
sally respected. Theabsence of a line is much to beregretted, asfone 
advances in the direction of Fawlds boro’ and observes the quality 
of the building stone there found. If the proposed railway 
becomes an actual one, this stone will find its way throughout 
or to beautify our cities and cast credit upon the Cumber- 

i 


Further advancing towards Coldbeck and Hesket New Market, 
we find the porphyritic sienites and other primary formations, 
containing mineral wealth that should have in itself ere now been 
the means of a railway being constructed, and there is little 
doubt, had many of the now standing mines been properly con- 
ducted, such cartage as is now n would have been a thing 
of the past; but the necessary results of bad management, 
careless and extravagant working, unscrupulous employés, 
erection of expensive machinery not required, have, together with 
a variety of circumstances, brought about the now existing 
stagnation. With a railway, care in ve honesty of manage- 
ment, Coldbeck and its surrounding districts have yet a happy 
future. Many of the sets contain as far as five distinct lodes 
or veins, consisting of lead, copper, manganese, barytes, ochres, 
sulphur, &c., that will, in the event of a railway coming into the 
neighbourhood, be the means of a renewal of mining and cause 
of labour to the numbers now without occupation. The whole dis- 
trict from Mealsgate towards Penrith presents the most favourable 
features of a paying line—the absence of any great a 
difficulty, the district being marked by none of those objects so 
frequently found disadvantageous during construction ; much of 
the land Caos common; cutting to a great extent side bank ; no 
streams of any extent; bridges of any importance not being 
required ; a amar | population (fast increasing) ; a country pro- 
ductive of commodities to command a paying traffic, materials 
for construction close at hand. Without much fear of being 
accused of presumption, it may be said no such facilities for cheap 
labour and natura! advantages have ever characterised any other 
proposed railway undertaking in Cumberland. Ww. W. B. 

31, Church-street, Whitehaven, Oct. 25th. 








THE HISTORY OF STEAM NAVIGATION. 
Srr,—As the ventilation of the subject in your valuable journal 
may have a good effect, will you spare me a little space? All 
our readers are no doubt aware that the ‘‘ Encyclopedia 
ritannica” is being republished, and that by general consensus 
it will be regarded as the best standard work for reference ever 
issued. If that be so, let us hope that when the “‘ History of 
Steam Navigation” comes to be written it will be done in the 
fullest and fairest spirit, and that those who in its earliest days 
rendered the most important services may not be again partially 
or totally ignored as they have been in former editions of the same 
work. I will give an instance of oft repeated inaccuraty. David 
Napier, who had much to do with steam navigation between 1818 
and 1840, is represented as the first who demonstrated in the 
former year the practicability of deep sea navigation. This is not 
the case. George Dodd, who in 1815 navigated the Thames from 
Glasgow to London, was the one who led the way, wren J his 
example was slowly followed. Dodd established the first Rich- 
mond and Margate steamers in 1815, and the first marine engine 
turned out by Henry Maudslay of 10-horse power was for Dodd’s 
steam yacht Richmond. He wrote a work giving an account of 
his services, which may be seen in the British Museum. Yet, 
perhaps, not one in a thousand who daily voyage on the Thames 
ever heard of such a man, or know that he was connected with 
the building of Waterloo Bridge, and that his father, Ralph 
Dodd, who also did much for steam navigation, built Vauxhall 
Bridge. It is sad to have to add that both the Dodds died in the 
atest penury and misery. George Dodd’s book, giving a draw- 
ing of the Thames, the first Margate steamer, ought to be 
reprinted as a literary curiosity as well as memento to an unfor- 
tunate man. i 
The history of the Caledonia, 1817, the first vessel fitted with 
beam engines, by Boulton and Watt, and the important part 
played by James Watt, jun., and Wm. Brown in the experiments 
they conducted with her, have never been properly told. 
Neither have the valuable improvements and inventions of the 
Maudslays, Fields, Mr. Jessop (of the eee f Company), and 
a host of others, ever received their due meed o from our 
Scotch encyclopedist. Steam navigation owes its birth to the 
Clyde, but much of its education to the Thames and Mersey, a 
fact very much overlooked by certain writers. Then, again, in 
steamship building, the late Oliver and Ditchburn, between 
the years 1834 and 1848, did as much, if not more, to improve the 
form and construction of river and sea-going steamships, whether 
mercantile or See 4 iron or =~ than hey ay ah ship- 
builders, but their names in the y seem ve 
out of notice; possibly many Ciyde engineers and opiates 
might make the same ee 
ell, I hope you, Sir, take the matter up, and urge on all 
who can contribute their mite towards supplying the future 
author, whoever he may be, with reliable information 
the rise, and nt state of steam pao om sg will do 
so. I would su that THe Encrineer might be another 
“Notes and Queries ” on the subject, so that the future writer in 
the encyclopedia would have no excuse for giving incorrect 
information to the world. Samvet DARTON. 
14, Vittoria-street, Birmingham, 
October 19th. 





THE INSTITUTION OF CIVIL ENGINEERS. ~ 
S1r,—Allow me to call the attention of the Associates of the 
Institution of Civil Engineers to the conditions on which it is 
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Nov. 1, 1878. 


THE ENGINEER 








817 











Lape igh ed laws to the admission into the 
class of Members ”—or F\ all those who do not 
ha to be at the present time Members of the Institution. 
if ene acudiiieein woe adhered to, as they undoubtedly 
will be, no resident or assistant engineer can ever the class 
of Members, however high may be his professional merit 


and qualifications. 

To protect themselves the Associates should attend the meeting 
in strength, and insist that these pro, conditions shall be so 
altered that e existing of the Institution, who is 
a qualted, tinge f -% seven years one -Paguescoons to ne 

or as a t, in the same way that da pecqoans preee 
Members shall do. Assoc. Inst. C.E 
THE INSTITUTION OF CIVIL ENGINEERS. 

Srr,—A circular announcing the intention of the Institute of 
Civil adopt changes in the titles of its Mem- 
bers, and modifications of rul pte | just come under my 
notice, ithas occurred to me that is a favourable crerl eng 





of broaching a question that has long occurred to several engi- 
neers with whom I am acquainted, as well as myself, to ask hes f 
the Institute does not adopt some standard of effi _— whi 
every ate must before he can become a Member. 
Tam not a Member of the Institute, but I have been for many years 
in the profession, and venture to assert that if a test examination, 
such as any engineer ought to be able to pass, was instituted, a great 
many who now ng themselves engineers, would no longer be able 
to write M.I.C.E. after their names, and moreover, there are 
engineers whom I could point out, holding lucrative appoint- 
ments who, if they were required to prove before competent 
judges that they were thoroughly qualified to fulfi the 
duties they are supposed to perform, would have to make 
room for better men. It seems to me that of all professions 
engineering is that which should have no respect for persons, and 
wherein a man should rise simply and solely by his merits, and 
which should offer no opportunities to those who hold an appoint- 
ment, with the main object of feathering their own nests, and 
creating sinecureships for their relatives. 

A doctor has to obtain his Same, and a barrister his degree 
before he is allowed to practice ; but it seems to me that in the 
engineering profession a man who has sufficient influence can 
attain to a position where he must have the ch of works, on 
the safety of which the lives of thousands may depend, without 
in any way showing that he possesses the proper qualifications, 

This is by no means an exaggeration, and to quote the words of 
a late correspondent in your columns, I know of no profession 
where there is so much ‘* trafficking on the brains of others.” For 
the committees of town councils, and municipal boroughs and 
the directors of large companies would do well to remember that 
the engineer who signs the drawings is not the designer. We have 
lately had an illustration of this in the case of the Withernsea 
Pier, where I see there are three gentlemen who claim the design. 

This is of more importance than at first sight ma: ry taal as 
one may easily imagine the thousands that may be lost through 
the incompetency of an engineer who is not able to judge whether 
or not any scheme that may be placed before him is the most 
economical that can be adopted. An engineer’s duties ought to 
extend a deal further than signing drawings and writing letters. 

There has lately been a great outcry in your columns from the 
draughtsmen, who we that their salaries are low and that 
they are badly treated. Now I maintain that these men are 
those who ought to be our future engineers ; indeed, a good 
draughtsman, who works out his own calculations and gets out 
his own design, isan engineer, And further, I believe their present 
ill condition to be caused by the market being crowded by a 
number of men not possessing the yd qualifications, and whom 
it would be very desirable to rid the profession of. I would 
therefore suggest that the title of ‘‘ Associate” should be reserved 
for this class ; that an examination should be instituted, and the 
successful candidate should be furnished with a diploma, certi- 
fying to his competency to design works in his particular 
branch of the profession. Such a process would be a lasting 
benefit to the profession in general, and this class in particular, 
and engineering establishments would soon refuse to have any 
man on the staff not so certificated. After obtaining the cer- 
tificates up to certain standards, and proving that he has actually 
carried out works of his own design, the iate might then be 
rewarded with the title of Member. We should then have an 
Institute of Civil Engineers, the diploma of which would be a 
guarantee of a man’s thorough efficiency in the way that M.R.C.S. 
is now of a surgeon. ' JUSTITIA. 

October 30th. 


EAST COAST JUNCTION RAILWAY CARRIAGES. 

Srr,—I noticed in the notes from your own correspondent in 
the Birmingham and Wolverhampton district of October 18th, a 
short account of some passenger carriages being constructed by 
one of the firms of that neighbourh A description is given 
of the mode of sustaining the carriage upon the wheels, which 
seems deserving of serious consideration, because the idea would 
appear to have some merits under limited conditions of length of 
structure. 

No mechanic knowing his business will need to be told, how- 
ever, that excessive length of base, to which this idea seems tend- 
ing, must result in a struggle between the rails and the wheels, 
because of the obtuseness of the angle which the latter attain in 
relation to the former upon acurved way. A defective joint, 
loose crossing, or any other of the thousand-and-one faults in 
—— way may suddenly and fearfully show to what lengths 
ignorance, or rather wilful disregard of first principles, will go ; 
and then who is to blame? No one, of course ; and the man who 
designs a square peg to work in around hole, and tempts destruc- 
tion to his fellow men, escapes the punishment he so richly 
deserves, SmPrex. 

London, October 31st. 











THE CHICHESTER WATERWORKS. 
Wirn a page illustration of the pumping station, section of 
well, and plan, we commence this week a description of the 
works recently _ ye for the city of Chichester, from 
the designs of Mr. W. Shelford, M.I.C.E. Further illustra- 
tions and full description will appear in our next impression. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The twenty-second session of this Institution was opened on 
Tuesday evening in the Corporation Galleries, Mr. Robert Mansel, 
of Messrs, Arthur and Mansel, shipbuilders, Whiteinch, 
president, in the chair. Mr. W. J. Millar, C.E., the secretary. 
read the minutes of previous meetings. Mr. Edward B. Caird 
and Mr. James Gilchrist, engineers, Glasgow; Mr. James 
George M‘Culloch, mechanical engineer, Ad-liide; Mr. Cornelius 
Thomson, Aberdeen; and Mr. ‘Thomas Williamson, mechanical 
engineer, Newton, were elected members, and Mr. John Lang- 
lands, steamship owner, Glasgow, an associate of the Institution. 
The President then delivered his inaugural address, in which, 
after referring to the loss by death of Mr. J. P. Smith, of Messrs, 
P. and W. M‘Lellan’s, and Mr. ge of the Pheenix Foundry, he 
intimated that the council had, along with the Philoso Rcal 
Society of Glasgow, purchased a site for the erection of buildings 
for their joint accommodation. He then spoke at great length 
on the meaning and value of the various phrases employed in 
pe science, such as force, momentum, impulse, energy, 

e adjourned discussion of Mr. James Howden’s paper, read at 
the close of last session, on ‘“‘The Action of the w Pro- 
peller,” was postponed until next meeting. A peopel by the 
council A.A Lap vl a life ig oper of ~ titution = 
unanimously adopted, an e@ meeting, w was @ largely- 
attended one, then separated, r 





THE PARIS EXHIBITION.—THE AWARDS. 



































(Continued from page 300.) 
Cass 52.—-APPARATUS AND PROCESSES USED IN AGRICULTURAL WORKS AND 
IN WORKS FOR PREPARATION OF Foop, 
Name. Address, E Awarded for. 
< 
Barford & Perkins ..|Queen-street_ Ironworks,| B. |Corn Mills 
Barnet: Son, &/20 to 23, Forston-street,| 8. |Aérated water appa- 
Tost Hoxton, London ratus - 
Baxter, W. H... ../2, Old Swan-lane, London| B. |Corn Measures 
sues $ PS eh ed re ee Bae 
Bradford, T., & Co. ow “ogg Holborn, Lon- rq Myce and wring- 
pe! machine 
Buchanan, G., & Co,|25, Bucklersbury, London| G. |Sugar mills 
Barnard, Lack, 4|/Plymouth.. .. .. ..| §&  |Manure making ma- 
r chine 
Burney & Ce. .._ ..|Millwall Docks, London | B, |Cisterns 
Carson & Toone’ ..|Wiltshire Foundry, War-| B. |Straw and _ root 
minster cutters 
Carter, J. H. .. ../82, Mark-lane, London..| §. |Mills 
Codd, H., & Co., :. 08, King William-street,| §. |Aérated water appa- 
ion rai 
Colman, J.&J. .. i? Cannon-street, Lon §. |Mustard machinery 
ion 
Coppard, J,,& Co. ..jAlbion Wi pee B. |Mincing machine 
8 ” 
Corbett & Peel ..|Perseverance Ironworks,! B. |Cheese press 
ewsbury 
Corcoran, Witt, & Co.|28, Mark-lane, London ..| §, [Rice Mill 
one? Shuttle-/Lincoln .. .. .. ..| B. {Mills 
wo 
Crowley, J., & Co. ..|Meadow Hall Ironworks,| B. /Mincing machine 
Snead Cheapsid erecniel ls 
Davies & Sneade. .. vi +-| B. |Millstones 
Davis’s Excelsior/69, Lesdenball - street,) B. |Mincing machines 
Knife London 
Machine Co,, Li 
Dell, W. R., & Son. .|26, Mark-lane, London ..| B, |Mills 
Duvallon & Lloyd ..|Atlas Works, Oozell-st.,| §, |Ice machinery 
Birmingham 
Etzensberger, R. U.|Midland Grand Hotel,/H, M.|Coffee - making ma- 
London chine 
Geraut, E., & Co. ..|1 and 2, Corporation-| B, |Aérated water appa- 
y on- ratus 
road, London 
Garrett, R., & Sons |Leiston Works, Suffolk..| B, |Corn Dressers 
Hancock, F.,&Co. |Dudley .. .. .- «lH. M. en for washing 
utter 
Ladd, J. H., & Co.../116, Gove Victoria-st,,| 9g, e8 
London 
Lawrence & Co, _..|22, St. Mary Axe, London} G, |Beer refrigerators 
Loweock & Barr ..|Salopian Ironworks, Cole-/ B, |Root cutters 
ham, Shrewsbury 
neaew Pe Yong tanta se +» «| § |Tobacco press 
0. m: | 
Marshall, Sons, & Britannia Works, Gains-| g, (Tea roller 
Co., | borough 
Nicholson, W. N., & Trent Ironwks., Newark-| B, /Mills 
Son on-Trent 
Penney & Co., Ltd.'Lincoln .. .. .._..| B, (Corn cleaners 
bia ae Sims, ee Works, Ipswich..| §, |Mills 
ea 
Rose, L., & Co. Se gg a Finsbury,|H, M. Patent stoppers 
ndon 
= Proctor, & Sheaf Ironworks, Lincoln} p, (Mills 
0. | 
Robey & Co. »  LAMOON as e  ke ee . | Mills 
Scott, W. .. :.'120, 121, Newgate-street,'/H, M, Milk and butter ma- 
London | chine 
Siebe & Gorman .. 17 Reet tte Lambeth, | ‘Ice machines 
| ndon 
Stafford, 8S. es ly, Hanging Ditch, Man-| B. Coffee cleaners 
| ches 
Triggs & Benson ., 39, Broad-street, Bristol | B. |Disintegrators 
Turner, E. R. & F. ie — Tronworks,|H, M.| Mills 
| Tpew 
Tyler (Hayward) & 84, 85, Upper Whitecross-| G. |Aérated water appa- 
Co. | street, London ratus 
Tallerman, D... ,, 113, Cannon-st., London} B. |Meat preserving ap- 
| tus 
Walworth, J., & Co. Albert Works, Bradford | 8. |Flour dresser 
— Lake Ice 125, Strand, London B. |Ice machinery 
0. i 
Whitehead, J., & Co."Albert Works, Preston ..| B. a! making ma- 
chine 
Wilder, J. .. -. Field Hail Foundry,} B. |Chaff cutters 
| Reading 
Woods, Cocksedge, & Suffolk Ironworks, Stow-/H, M,'Mills 
Co. | market | 
Crass 53.—APPARATUS USED IN CHEMISTRY, PHARMACY, AND TANNING, 
Barff, F. 8. .-|Catholic Univ. Col., Ken-} 8. |Non-corrosive iron 
sington, London 
Bradford, T., & Co. .|Crescent Ironworks, Sal-| 8. Boiling apparatus 
ford, Manchester 
Bell, J. M., & Co. ../491, Oxford-st., London.} B. [Boiling apparatus 
ee Lack, &|Plymouth.. .. .. ..|/H.M. 
Alger 
Cliff, J..& Sons ..|Wortley, Leeds .. ..| 8. |Retortsandcrucibles 
Cowan, W.&B. ../Church-st., Milbank-st.,) B. |Gas meters 
London 
Doulton & Watts ..|Lambeth .. .. .. ..| G. |Fire-clays 
Doulton & Co... mbeth .. .. .. ..| B. |Crucibles 
Gwynne & Co... ../Essex-st. Works, Strand,| B. |Gas exhausters 
ondon 
Hornsby, R., & Son.|Spittlegate Ironworks,| B. |Washing machines 
rantham 
Hargreaves & Robin-|Victoria-road, Widnes ..| G. |Apparatus for manu- 
son facture of sulphate 
of soda 
we, a ti &|Hatton-garden, London |G. P. |Refining machinery 
Oo. 
Mactear, J. ..{St. Rollox Chemical] 8. (Soda furnace 
Works, Glasgow 
Marsden, H.R. ..|Soho Foundry, Meadow-| 8. |Stone-breaker 
lane, Leeds 
Patent Plumbago|Battersea Works, London} §, /|Crucibles 
Crucible Co, 
Rownson, Drew, &|255, Upper Thames-st.,| B, Gas valve 
Co. London 
Sugg, W... ..|Vincent Works, Vincent-| G. (Gas meters 
street, Westminster, 
London 
Sun  Auto-Pneu-j115, Southwark-street,|H. M. 
matic Lighting &| London 
Heating Co. 
ce,W. .. .. ..|74, Park-rd., Southport |H. M.'Gas meters 
Toleman, James ..|80, Bermondsey-st., Lon.|/H. M. 
Tyler, J... .. ..|6 & 88, Abbey-st., Ber-| B. (Colour grinding ma- 
mondsey, London chine 
Wenger, A. .. |Parker-street Works,| B, |Coleur grinding ma- 
Tlanley chine 
— (Newton) & Mt High Holborn, Lon-|IT. M. | Washing machine 
mo on } 
Crass 54.—MACHINES AND APPARATUS IN GENERAL. 
Adair & Co. .. ..|Veptune-st., Liverpool. )H. M.'Pumps 
Alley & Macleilan ..|Sentinel Works, London-|. M.'Water meters 
road, Glasgow | 
Appleby Brothers ..|Emers»n-street, South-'S. rap-! Patent lift 
wark, London | pel | 
Bernays, J. .. ..|.0, Newgute-st., London.) B. ‘Steam cnzine 
Bourne, J. & Co, _..|66, Mark-lane, Londo: ../H. M.'steam enyiue 
Bowings Patent Fii-/184, Gresham House, Old| B, Filters 
ter Press Co., Ltd.| Broad-st., London | 
Clayton & Shuttle-/Lincola .. .. «| G | 
worth 
Craig, A. F, & Co. .. eeeninien Works, Paise--H. M. Injectors 
ley 
Dewrance, J., & Co.|176, Great Dover-st., Lon.} B. [Cocks 
Davey, &Colchester.. .. ., ..| B. {Portable engines 
‘0. | 
De Michele, V, D. ..|Cliffe Creek, Rochester../ B, |A tus for test- 
cement 
Dodmen, A. ., ..|St James’ Works, King’s|H. seas gine 






































Name. Address. F Awarded for,’ 
< 
Duvallon & Lloyd ..|Atlas Works, Oozell-st.,; 8. [Steam engine 
Edwards, W. J.  .|20, Market-place, Man- Straps 
Faija, H. .. ih Rees, Wop B. |Steam indicator 
ns! 
Galloway, W. & J.,|Knott Mill Ironworks,) G. P. 
and Sons Manchester 
Garrett, R., & Sons.|Leiston Works, Suffolk..| G. |Portable engines 
Green, E., Son .} ee Works,| 8. |Economisers 
Greenwood & Batley|Albion Works, Leeds ../ B. Centrifugal’, 
Gwynne & Co... .. og oa Pelee gee B. pumps 
ndon : : 
G e, J. & H. ..|89, Cannon-st., London..| 8. [eeeenieln apd een 
— Davis, &|Sun Foundry, Leeds ..| G. |H. apparatus 
vey 
Hindley, FE. 8... ../Bourton, Dorset .. ..|H. M.|Portable engine 
Holmes & Son,, pace aa Works,|H. M.|Portable engine 
orwic! 
Hopkinson, J.,& Co.|Britannia Works, Fitz-| §. (Boiler fittings 
} i> ag -st., Hudders- 
Hornsby, R., & Sons eo Ironworks,| G. |Steam engine 
rantham 
Howe Machine Co.,|40 & 48, Queen Victoria-/H. M.|Electric motors 
Limited street, London 
Humphries, E. _..|Atlas Works, Pershore ..} §. |Steam engine 
Hunter & English ..|Bow-road, London .. B, | Marine engine 
Hydraulic Engineer-|Chester .. .. .. 8, |Hydraulic apparatus 
M4 Co., Limited 
Kennedy's _Patent/Kilmarnock,.N.B. .. B. |Water meter 
Water Meter Co., 
Limited 
Lawrence & Porter .|36, Parliament-st., Lond.|H. M.|Centrifugal i 
4 al Co.,|Armley-road, Leeds ..| @G, |Corrugated boilers 
Le Grand & Sutcliff.|Magdala Works, 100, Bun- Turnstiles 
hill-row, London 
McKenzie, 1., &|16, Holborn Viaduct,| B, |Turbines 
Sons, ited London 
Marshall, A., & Co..|Perseverance -_ H. M.|Boilers 
-8 
chapel, London 
Marshall, Sons, &|Britan: Ironworks,| G. 
Co., Limited Gains _ 
Martineau & Smith |Holloway Head, Bir-|H. M.|Cocks 
™m 
Mather & Platt Balto Ironworks, Man-| B, |Steam engines 
chester 
oy eather &/63, Long Acre, London. |G - Steam pumps 
ns pel. 
Moncrieff, J. South-street, Perth B. {Turbine 
Napier, D,, & Son ..|Vine-street, London ..| B, |Speed indicator 
Nathan, D. ,. ..{2, Queen-st.-place, Lond.| B. [Scale 
Nicholson, W. N., &|Trent Ironworks, New-| B, |Portable engines 
Son ark-on-Trent 
Norris, 8. E., & Co..|56, High - street, Shad-|H. M.|Belting 
well, London 
Priestman Brothers,|Holderness Foundry,| B. [Crane 
Pulsometer Engi-/61, Queen Victoria-st.,, 8, |Pulsometer 
neering Co., Ltd. | London 
Rassoenes, Sims, &|Orwell Works, Ipswich,,| G. |Steam engine 
R , A,, & Co. -? ¥ cay Ease B, {Governors 
., Chelsea, London 
Robey &Co, .. ..|Lincom . .. .. ..| @, |Steam engine 
Rownson, Drew, &|225, Upper Thames-st.,|H. M.|Steam engino 
Co. mdon 
Russell, J,, & Co, ..|Alma Tube Works, Wal-| 8, |Locomotive tubing 
Ruston, Proctor, & feat Ironworks, Lin-| §, |Portable engine 
40. coln 
Shanks, A., &Co. ..|/Dens Ironworks, Ar-| B. [Steam engine 
broath | 
Simon, L., & Son .. Wilford : ond Works,| §, |Gas motors 
Nottingham 
Tangye Brothers .. Cornwall” Works, Soho,| G. j|Steam engines 
Birmingham _ 
Tullis, J.,&Son .. at. Ana's Works, Joon 8, Belting 
st., geton, gow 
Turner, E. R. & F...|St. Peter's Ironworks,| 8. |Steam engine 
Ipswich 
urea, Bo Wis. ike ae od ee CE 
Twibill, J, .. .,./Economiser Ironworks,| B, |Economiser 
head, Manchester 
Tyler (Hayward) & ag r Whitecross-st.,, 8. |Hot air engine 
Co. ndon 
Tyler, J., &Sons ..|.. .. .. +» «»_,» |H. M.|Water meter 
hitworth, Sir J., &/44, Chorlton-street, Man-| G. P. 
Co,, Limited chester rap. 
Wigzell, Halsey, &|82, Mark-lane, London..| B, |Marine engine 
40, 
Woods, Cocksedge, &/Suffolk Ironworks, Stow-; B. -|Steam engine 
Co, market 
CLAS 55.—M acing Toors 
Davies, D. ..|Viaduct Works, Crum-|§. rap-/Steam engine 
lin, near Newport pel. 
Embleton,McKenzie|10, Arthur-st., London} B. |Lathes 
and Co. ridge, London 
Goldsworthy, T., &|Hulme, Manchester ../H. M.|Emery paper 
ns 
Greenwood & Batley|Albion Works, Leeds ..| G. |Forging machine 
Hall, J. .. .. ../90, Chancery-lane, Lond,| 8. [Bor —— 
Jackson & Brother .|Wharf Foundry, Bolton..| B. |Moul machine 
ar se a & Atlas Works, Manchester @ - Piercing lathes 
0., Linx pel. 
Smith & Coventry ..|Gresley Ironworks, Ord-| 8. |Machine tools 
sal-lane, Salford, Man-) 
chester 
Tangye Brothers (Cornwall Works, Bir- B, |Lathes 
mingham | 
Thomson, Sterne, &|Crown Ironworks, 156,, 8, |Moulding machine 
Co., Limited North Woodside-road, 
Glasgow 
Tweddell, R. H. 14, Delahay-street, West-|G. P.|Hydraulic machj- 
minster, London nery 
Triggs & Benson ../39, Broad-street, Bristol. |H. M. |Stone-breakers 
Western & Co... ..|/Belvedere-road, Lam-|H. M.|Sawing machine 
beth, London 
Whitworth, Sir J., &/44, Chorlton-street, Man-, G. P. |Lathes 
Co., Limited chester | 
Wright, J., & Co. ../Eseex Works, Broad-st.,'H. M. 
Birminghain | 








Cxasses 56 AND 57.—APPARATUS AND PROCESSES USED IN SPINNING AND 
ROPEMAKING APPARATUS AND PROCESSES USED IN WEAVING. 











ioe Crass 56 
Bateman, D., & Sons!Low Moor, near Brad-; B. |Carding machine fit- 
| ford ti 
Sanka, Reatione, & Tele Foundry, Belfast..| B. Weaving machine 
‘om 

Cockill, J., & Sons. .'Liversedge, Yorkshire ..|a. M |Rubbing leathers .. 

Cotton,8... .. .. 2° Em: Foundry, Bel-| B. | Wool combs 
AS y 

Dobson & Darlow . | may-etrect Works, Bolto: genre spinning ma- 

chine 
Fairbairn, Kennody, Wellingion Founlry,| G. |¥ool srinning ma- 
and Naylor | J eeis machine 
Glover, W. J., & Co. St. Helens, Lancashire..|ff M.| dope 
Goodull, A., & Sots ee ed Bridge Mills,| §. |Jard coverings 
righose 

Greenwood & Batley Alvion Works, Leeds ..| BR, |3preading machines 

Uoware & Bullough Glove Works, Accrington,| G. | utton # ma- 
near Manchester ow gens 

Lawson, %., & Sons, [ope Foundry, Leeds .. eo ef. ning ma- 

el. | chine 

Macintosh & Co. ../19,8t. Pride-st., Ludgate- ys Art leathers 
circus, London 

McNaught, J. & W.|St. G ’s Foundry,| 8. [Carding machine fit- 

Platt Brothers & Co,|Hartford Works, Oldham] G, P, |Cotton spinning ma- 

White, J., & Sons ..|Park - road, Tannery,| B. |Combe and lesthora 

Wilson Brothers ..| .. 8, |Cocks 


‘(To be continued.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS EXHIBITION.—Gaticnamt'’s Kiosque, Porte Desaix 
Champ de Mars. 


PARIS.—Madame Boremas, Rue de la Banque. 
.—ASHER and Co., 5, Unter den Linden. 
a eee So Soe See 
NEW YORK.—Tue Witmer and Roorrs News ComPary, 
Beekman-street. 





TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 

inform correspondents that letters of inquiry addressed to the 

and intended for insertion in this must, in all 

large envelope directed by the 

writer to himself, and Peed yy amp, in order that 

answers received by us may be to their No 


E Ther pocket-book of the kind. 

NGINEER.— There 18 no 

E. anp Sons (Plymouth).—So far as we are aware the idea is new, and such 

i. to work well. We fear that it cannot compete in price with 

the Ramsbottom or Swedish piston. 3 , i 

De.ta.—About twenty-two gallons of condensing water are Sy oi Sor each 

ton of, A good condensing engine of 100 indicated horse-power will 

use about 2400 lb., or 260 gallons of feed, water and 5720 gallons of con- 
densing water per hour. : 

P. P. B.—The Waterwitch was an iron-plated gunboat driven by a Ruthven 
hydraulic propeller. She was not a success, and, we believe, has been 

broken up. You will find a full description of the ship and her machinery 

in THE Deawean for Nov. 2nd, 1866. , j 

W. A. E.—The applicatwns for patents do not — in the order of their 
numbers, as some are granted more quickly m others, and complete 
specifications are generally noticed first. No. 3552 will appear as soon as 
given in the *' Commissioners’ Journal,” : . 

G. J. (Inchichore).—Jf you can make your details work out in practice 
without complication the apparatus ought to give good results; but 
electricity is by no means 80 certain in its action in trains as is desirable. 


u can dispense with it so much the better. 
. A.—See “ Concrete; its Use in Buildings, dc.,” by Thos. Potter. 
, B. and F, N. Spon. “ Foundations and Conerete Works,’ 


by vobson and Dodd, Weale's Series. For special applications of cement 
and lime concretes see ‘‘ Proceedings of Inst. Civ. Eng.,” xxii., . LEV. 
xxv., and also more recent vols. See also “ Trans. Inst. Civ. of Ireland, 


1876.” 

C. W. C.—The Vanguard lies in twenty fathoms at low water, spring tides, 
eleven miles from land. Bray head W., } N., magnetic, current runs across 
the ship 2 to 3 knots. She was 6034 tons displacement, length 280ft., 
breadt’ 54ft., draught 23ft. She lay in Jan., 1876, at an angle of 15 deg. 
in soft sand, into which in three rvonths she had sunk ft. Gin. She is pro- 
badly almosl buried now. See THE ENGINEER for Jan. 14th, ye) a 20. 

8.1.C.E.—Jn the case of Hext v. Gill, decided in 1872, the late ia Justice 


Mellish stated as follows :—“ The lord of the manor is, L question, 


entitled to all the minerals in the most general sense word, under a 
copyhold tenement. There is nothing to be got out of the soil and sold for a 
profit which the co, hehe tenstet. 00 tha alanis oo taeae cata epaiies, 2 
titled to get withor 


ut the permission of the lord ; the property of it is in 

the lord, although it is true that, in the absence & ial custom, the lord 

cannot get it without the licence of the tenant.” This seems to meet your case. 

Exectrric Power —/f you will turn to the series of papers on electric 
light published in vol. aliv. of THE ENGINEER, you will find full descrip- 
tions of various dynamo-electric machines. If one of these machines is 
caused to rotate by a steam engine it will peceens electricity; if, on the 
contrary, electricity be sent through it, it will be caused to rotate. A water. 
wheel may be used to drive a machine and produce electricity, which, being 
sent through another machine miles off, will cause it to rotate. This is the 
a involved. The details are being worked out by Dr. Siemens 
@ ers. 


J. W. H.—Multiply the area of the piston in square inches by the mean 
pressure throughout the stroke in pounds per square inch. Multiply this 
again by the length of the stroke in feet and by the number of strokes per 
mainute (or double the number of revolutions). Divide the result by 33,000, 
and then deduct one-sixth, and the quotient will be the horse-power. Or, to 


put it more conveniently, the horse-power = nn a being the area of 


piston, p the effective pressure of the steam throughout the stroke, 1 length 
of stroke, and n the number of strokes per minute. We cannot tell what you 
mean by power of a locomotive. The tractive power of a locomotive = 

es 2 d being diameter of cylinder, length of stroke, D diameter of driving 
wheel, all in inches, and p means effective pressure of steam throughout 
stroke. 


ERRATA (Tunnelling).—At end of line 28, page 238, frst column, for 15in., 
read 15ft. The word “caps” in soffeit uf tunnel in Fig. 6 should be 


’ CLAY GRINDING MACHINERY. 
(To the Bditor of The Engineer.) 

Srr,—I should esteem it a favour if any jreader would kindly 
favour me with the names of the best makers of machinery for grinding 
dry clay or cement, and 
Oldham, Oct. 29th. T. M. 


omitted. 


the management of the whole process. 


GAS FIRED BOILERS. 
(To the Bditor of The Engineer.) 

Srr,—Will any of your numerous correspondents kindly give me the 
particulars as to how gas is applied instead of fuel for the — of 
steam in Cornish or other steam boilers, and whether it can be effectually 
applied where the price of gas is of no consideration whatever; the 
consumption of feet per hour per horse-power, and any other particulars 
that may be necessary ? H. J. A. L. 

Halstead, Essex, Oct. 25th. 
SUBSCRIPTIONS. 
Tue Enaineer can be had, by order, from any newsagent in town or 

‘at the various railway stations ; or it ~ f preferred, be naoned ame 

the office, on the following terms (paid in advance) :— 
po fog Sa £1 98. Od, wit 
charge of two shillings sixpence per annum 
INRER for transmission abroad, 
for cee Tue Enoineer Volume, _ 2s. 6d. each, 
Vols. 8 


umes of 

Foreign hubecri one by Gates ol uk forte vation te 
pees Br caper 

received at ins for Shin Pe Subscribers paying in advance at the 

following rates will L 








fe 


rates. 
Remittance Post-office Order. — A lum, British 
ome tLe tater, Palen Seal, 
$ aly), y, Gi ’ = Japan. 
New 'gosland ah 3 ; "Switeorland How South Wales, 
ew 
United States 8, West Coast of West Indies, China vid souk? 
am) le 
and Relig hoy re = Panag! aoe _ Russia, 
reece, , Norway 
jpain, Sweden, £1 16s. Chili, Borneo, and Java, £2 58. India, 
vid £2 bs, Od. 
ADVERTISEMENTS. 
e.* 


The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards ing and ; odd lines are 


charged one shilling. The line a seven . When an adver- 
tisement measures an inch or more the is ten shillings inch, All 
single i. from the country must be stamps in 
payment. Alternate advertisements will be inserted with practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly are taken subject to this condition, 
Ap CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Stx o’cLock on TaHuRSDAY EVENING IN EACH WEEK. 
*,* Letters relating to A and the Publi: Department of the 


fe rephrtchdag syme 7 ale Pha ye ese Mr. Leopold Riche ; 
letters to be addressed to the Editor of Tux Enainzsr, 168, Strand. 








MEETINGS NEXT WEEE. 

Society or Enoingers.—Monday, Nov. 4th, at 7.30 p.m.: “ Harbour 
Bars, their Formation and Removal,” by Mr. Henry F. 

CuemicaL Socrery.—Thursday, Nov. 7th, at 8p.m.: “ 

Colouring Matter of the a 

bed the Occurrence of certain Nitrogen Acids amongst the Products of 

Combustion of Coal Gas and Hydrogen Flames,’ by Mr. L. 8. Wright. 

"On es on some Points on Chemical % 


Research 
‘by Dr. Wright and Mr. Luff. ‘‘On the Constitution of the 0 pro- 
duced by the Action of Zinc on Ethylic Iodide,” by Dr. 


the Red 
m,” by M. Kuhara. 


_| class, inasmuch 
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NOVEMBER 1, 1878. 


THE CONSTITUTION OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

Tue Institution of Civil Engineers is probably 
more representative and more popular than any other 
professional institution in London. There has, however, 
existed during several years a growing feeling that in 
some way or other certain changes should be made which 
would place the junior engineers in a class of a definite 
character—one in which their qualifications as engineers 
would be recognised. Engineers of this class have for a 
long time been elected into the class of Associates, with 
manifest injustice to the gentlemen so elected, inasmuch 
as the Associate class consist of many who are not engi- 
neers, and thus connection with the Institution as an 
Associate is no guarantee whatever of engineering quali- 
fications. The Councils of the Institution have for years 
transgressed the bye-laws in thus electing engineers into 
this class, and have not acted in accordance with the 
Charter. If . yore as an engineer for admission at all 
election could legally be made only into the class o 
Members. It must be admitted, however, that the feeling 
which has been one of the chief causes of this ti - 
sion is not without reason for its existence. To elect 
every young member of the profession qualified as an 
engineer, in accordauce with the bye-laws, into the class of 
Member, would, it has been said, be unfair to this 
as the younger and comparatively 
inexperienced men would be placed on an equality 
with those who have not only obtained eminence in their 
respective walks, but also have supported the Institution 
from its infancy, or been connected with it for many 
years. Thus et hes young, as oh a or of 

i rience, 0 ability,and those greatly wanting 
eatin all have been in the same class and without dis- 
tinction. That this would have been unfair to the older 
and more experienced men, and to those of t ability, 
will be admitted ; and though it is well known that 
there are some in the class of Members—elected chiefly 

use they were educated, or supposed to be, as engi- 
neers—who should have been elected as Associates, it 
will be seen that this plea must be recognised. The 
difficulty has arisen through the want of two classes of 
Members. Two classes are really necessary. However 
well educated as an engineer, and however intuitively 
able, more or less extended actual practical experience is 
absolutely requisite to enable a man to command that 
reliance on his judgment which should be justifiably 
accorded to one who by every qualification is entitled to 
be elected a Member of the Institution. Some class 
must then be formed for those who, qualified by engi- 
neering education, must wait the lapse of time to give 
them qualification by experience. The selection or 
provision of this class has been the subject of several 
meetings of the Institution, the result of the last of 
which, on the 25th April, 1877, was that matters were 
left very much as they were. No one expected that the 
matter could remain in that state, and since the above date 
the Council have paid much attention to the subject. They 
have not only considered the matter themselves, but have 
obtained the assistance of counsel, who, having the case 
submitted to them have decided that, properly speaking, 
Associates and Honorary Members have not been ele 
in accordance with the Charter ; that having been elected 
into the Institution they should have enjoyed every and 
equal privilege with the Members, or the full corporate 
rights given by the Charter to Members. They also 
declare that certain of the bye-laws are invalid, and that 
either a supplementary Charter must be obtained or that 
the bye-laws must be reframed in accordance with the 
provisions of the Charter. The Council having tho- 
roughly considered the matter, decide that the 
latter course is the more desirable, and now pro- 
pose certain new bye-laws, and in future to designate 
all those already on the register of the Institu- 
tion as—l. Senior Members or Fellows; 2. Mem- 
bers ; 3. Associates ; and 4. Honorary Members. These 
will only be titular distinctions, as all” those now on the 
register, and all Members of classes 1 and 2 in future to be 
elected, will have equal corporate privileges. All Asso- 
ciates now on the — who are not civilian engineers 
by profession, and who ought not—as it has now been 
found—to have been elected into the wee politic, will con- 
tinue to be designated as at present, and as long as these 
remain on the register, or as long as necessary, those 
elected in future as Associates will be known as “New 
Associates.” Henceforth Associates will be persons who 
are not engineers. They will be associates of the mem- 
bers of the Institution, but will not be of the body corpo- 
rate or politic. Those of the present Associates who have 

n engaged in the profession of a civilian engineer, as 
defined by the Charter, it is aye shall, on applica- 
tion, be transferred to the class of Members, and that by 
the qualifications which hereafter will make all duly 
trained and practising civilian ees, who are upwards 
of twenty-five years of age, eligible for that class. 

_ Having thusobtained a place or class for the present Asso- 
ciates who are engineers by profession, it remains to referto 
the change ec to the present Members upon which 
the other change depends. those who are at present 
Members, and who wish it, and who have been Members 





ail | {or seven years, are to be transferred to the class of Senior 


Members or Fellows. Those who have not been Members 
seven years will remain in the class of Members 
until they have been. Here we must refer to the 
point raised by our correspondent, whose letter we 


publish in another page, namely, by what . means | th 


or steps are the future Members to become Senior 
Members or Fellows. The Council certainly do not 


.|intend to propose that new Members are not to be 


transferred after seven years’ Membership into the Senio 
Member or Fellow pron he Se rood ; 





; yet the fear which our corre- | of 


spondent expresses is warranted, for this point is any 
thing but clearly Spent in the which says : 
—“ Ths ini ior Members or Fellows shali be 
such persons as be transferred from the class of 
Members to the class of Senior Members or Fellows. 
under the provisions hereinafter contained.” It must 
be made clearer than this that in future all Members 
who have been such for seven years will be eligible for 
transference to the class of Senior Members or Fellows. 
Further, it may be ere that all Associates who are 
now on the register and who are engaged as civil or civilian 
engineers, should be transferred to the Member class in the 
same way as the Members are to be transferred to Senior 
Member class, with the exception of the seven years’ quali- 
fication. Though itis ostensibly left for decision at the meet- 
ing which is called for Tuesday, the 5th November, at 
2.30 p.m., whether the new class shall be Senior Members 
or Fellows, it is noticeable that in the abbreviated forms 
of signification of connection with the Institution, that 
the new member will be a F. Inst. C.E. This seems to 
suggest the preference for the title of Fellow ; and though 
there issome inconsistency in the useof a word which means 
equality, to designateaclass of superiorstatus in an associa- 
tion, there is a precedent, and the title would probably be 
less objectionable, notwithstanding the above reason, than 
the lengthy title of Senior Memb. Inst. C.E. We have here 
said nothing of the many minor changes in the other bye- 
laws and regulations which have been found necessary 
or desirable, but which are less important than those 
touched upon. All members should, however, read theso 
over so as to get a clear knowledge of them, in order to 
prevent waste of time at the meeting in unnecessary dis- 
cussion, and to prevent the passing of undesirable changes, 
if there are any. 

In conclusion we may remark that the proposed 
changes, with the exceptions we have made, seem on the 
whole to be the best possible. The general scheme of 
the modifications seems worthy of support, and members 
should satisfy themselves, first, that the general scheme 
is in itself good; and having settled this, they can, 
without waste of time, proceed to the second con- 
sideration, namely, the settlement of details. It will be 
useless to enter into details unless the general scheme is 
approved. 


THE ARMSTRONG SIX INCH GUN, 


In another we have dealt in detail with the 
rformance and behaviour of the 6in. projectiles 
red against armour from the Armstrong 4-ton gun, 
and we have referred to the comparison which some 
writers are now drawing between this piece and the Yin. 
Woolwich gun. These gentlemen argue that if a Gin. gun 
of 4 tons can pierce armour almost as thick as can be 
penetrated by the 9in. gun of 12 tons, the power of our 
ordnance is being so greatly increased that armour will 
soon be found useless and disappear. Matters, however, 
are a long way from this at present. It is true that the 
6in. shot point penetrated 11}in. into a 12in. _—_ and 
that in many instances the 9in. projectile would penetrate 
no more, sometimes less, 7. in certain instances 
complete penetration of a 12in. plate has been obtained 
with Whitworth’s projectiles. e 6in. gun has proved 
its excellence, but it must be remembered that the 9in. 
gun is unchambered, and therefore cannot burn its powder 
to full advantage. The fact of the success of the 6in. 
gun illustrates the progress of artillery, and com- 
parison with the 9in. gun is fair, if that gun is looked upon 
as a production and representative of past years ; but the 
comparison must not be made in such a way as to mislead 
the — which it certainly does if the bare fact of the 
thickness of plate penetrated is stated. The 9in. guns 
could be chambered to-morrow if desired. This no doubt 
strengthens the case when stated in proof of the progress 
of artillery, though it detracts from the special supe- 
riority of the 6in. gun. It affects the argument of those 
however, who have classed all guns with the 9in. an 
then mentally made a proportion sum of the following 
nature :—“ As the Qin. gun is to the Armstrong 6in., so 1s 
the 80 or 100-ton gun to the gun of the future.” The 
error in this, if the 80-ton gun be taken—leaving the 
100-ton for after consideration—consists in the fact that 
the 80-ton gun being already chambered, has embodied in 
it in a great measure those improvements which are carried 
out in great perfection in the 6in. Armstrong. The velocity 
obtained by the 9in. gun was 1420ft. per second, that of the 
80-ton was 1600ft., which is a great advance considering 
the scale and nature of the task fulfilled. The highest 
velocity attained by the 6in. Armstrong was 1919ft., or 
probably a little more. It is, of course, to this velocity 
that the power of penetration of the gun is chiefly to be 
attributed. Now this velocity is so high that it cannot be 
maintained for any considerable range. Experiments 
have shown that the atmosphere cannot close in 
immediately behind a projectile moving at a rate 
exceeding, perhaps, about 1600ft. a second, and one 
moving at the rate of 1900ft. has a vacuum in its 
track which rapidly decreases its rate of motion. 
Experiments against small plates at Shoeburyness 
powaly take place at a range of from 50 to 100 yards. 
ults may, under these circumstances, be obtained by 
guns discharging shot at high velocities, which would 
convey @ false impression as to what might be done on 
service at ordinary fighting ranges. Indeed, we may be 
led into the same mistake as was made in the original 
experiments with the 68-pounder smooth-bore in 
comparison with the first rifled guns. Should we, 
however, over-estimate the rate at which this high 
velocity decreases, should the form of the shot 
and its length so favour the closing in of the air 
behind it that it maintains a — velocity than we 
at present credit it with, then we have to remember that 
@ comparison extends only to the fact of boring a hole 
—irrespective of the size of that hole—into iron armour ; 
in fact, it refers only to punchiag proper. Much of the 
injury that is to be effected against armour takes the 


form of racking. The dislocation of turrets, the bending 
plates, and, above all, nearly the entire injury to be 
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effected against steel or compound armour, can only be 
effected in this way. Steel has the power of transmitting 
the shock of i th its mass; hence the shot 
that requires to punch a hole 6in. in diameter in 
order to penetrate iron, and which consequently is able 
to com against another more powerful shot of 
9in. cali because the latter has to punch a much 
pa ligt no longer feels the benefit of its smaller 
cali e steel refuses to be punched in this way, 
and the effect of the blow becoming distributed, the 
injury effected depends on the total quantity of work 
aaa up in the shot which the plate stops. us, if the 
actual thickness of iron'pierced is to be considered, the 9in. 
gun has no very great superiority over the Gin. gun, the 
number of foot-tons for each inch of circumference being 
in the former case 125, and in the Jatter 108. But if the 
blow delivered on steel armour be considered, the 9in. 
delivers its 3496 foot-tons, while the Gin. falls on it with 
only 2043 foot-tons. Far from a very high velocity 
being a special advan against steel, there is almost 
room to suspect that the shot whose work consisted 
specially in its high velocity, might fail more specially ; 
for when hard plates have best resisted shot, the latter 
have broken themselves on the former, making a series of 
concentric rings or cavities round the impression caused 
‘by the shot’s point, the suddenness of the resistance 
being apparently such that the front of the projectile 
was shivered asunder, while the posterior portion still 
had much of the work left in it, which subsequently fell 
on the plate in successive blows, in a way that could 
effect no useful purpose. : 

We have spoken of the 80-ton gun in our comparison. 
Had we taken the 100-ton gun, we should have arrived at 
nothing, for the power of penetration of the latter gun 
has never been fairly tested. It has penetrated 22in. 
of iron in its unchambered state with a good deal to 
spare, and it has destroyed plates 22in. thick of steel 
while it failed to penetrate them, or rather, it just entered 
the backing behind them. This bears out what has just 
been stated as to steel, but it in no way establishes what 
is the power of penetration of the 100-tun gun. The 
80-ton gun in its chambered condition entered 27in. into 
a compound target, with 32in. of metal, made up 
of four 8in. plates, with teak between. In taking 
the 80-ton gun, therefore, we take the piece that 
has actually penetrated the greatest thickness, because 
the 100-ton gun has not been brought against iron 
armour which was a match for it. No ship carries any- 
thing like 32in. of iron armour, so that if penetration nas 
be considered, the Gin. gun experiment was not required 
to teach us that the 80-ton gun has, under favourable 
circumstances, the power to pierce the iron armour 
of the strongest ships. It, however, has not been 
hitherto held by those who best understand the 
matter that armour has become useless, and for the follow- 
ing simple reason :—Ships are not destroyed because 
shot pass through their sides. Previous to the introduc- 
tion of heavy shell guns, wooden ships fired shot into 
each other for long periods, and, unless injured between 
wind and water, continued in fighting condition. It was 
the incendiary power of shell that constituted the real 
danger to wooden ships, and that actually destroyed them 
at Sinope and elsewhere. Supposing, then, that armour 
opposes sufficient resistance to the entrance of shells to 
cause them to explode before the flash has the power of 
finding an entrance through the iron to the wood, then 
ironclad ships, even when pierced, are generally safe 
against any cxcendiary or explosive effect of projectiles, 
for although a very heavy gun may ceeded = able 
to pierce its armour, its projectile enters merely as dead 
metal. In short, while we desire to do full justice to the 
success of the Gin. gun, we cannot admit that the question 
of armour has been radically affected by it. The gun 
owes its power mainly to the high velocity it imparts to 
a projectile of small calibre ; the velocity cannot be main- 
tained at any but short ranges, and, therefore, its sphere 
is limited. Where arguments in its favour hold good, they 
apply chiefly to punching wrought iron and mild steel 
and compound armour, which are likely to supersede 
thick wrought iron plates in a great measure; but were 
it assumed that it would always have the effect it has 
exhibited under the most favourable circumstances, it 
would not do away with armour, because even when 

ierced, heavily clad ships are generally proof against 
ce set on fire, and are, therefore, safe against the most 
formidable danger that threatens ships in action. 


RAILWAYS IN CAPE COLONY. 


THE report on railways, presented to the Colonial 
Parliament during its last session, furnishes us with 
much useful and interesting information as to the 
progress made in iatgoducing improved means of 
communication in our South African possessions. The 
year to which this report refers, 1877, was unhappily 
distinguished by the outbreak among the Kaffir me 
and it was only to be expected that the returns of traffic 
and money earned would, in consequence, show a dimi- 
nution from the figures of the year previous. This, how- 
ever, is very slight, compared to what the disturbed state 
of the country would have led us to anticipate. On 
the Western system the gross earnings in 1877 were 
£861 i4s. ss mile, whilst in 1876 they amounted to 
£989 2s. 2d. Itmust be taken into consideration when 
estimating the results indicated by these figures, that 
thirty-nine miles of new line were opened during the 
former year, which served a much less populous district 
than the first sections constructed. On the Midland and 
North-Eastern systems the receipts per mile open were 
£130 less than in 1876, sixty-nine miles being added 
during the year. The East London and Queenstown 
Railway was only opened for traffic on the 18th December, 
1876, so that it is impossible to institute any comparison 
such as has been done in the two cases above cited. It 
is on this line only that the prosecution of the works 
appears to have been checked by the native disturbances 
on the border; and it says much for the vitality of the 
colony and the energy of its authorities, that during 





its verge, the railway works 
‘ouh-ene ed 
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termed the Western system incl at the end of 
1877 a total length of 212} miles made up as follows :— 
main line to Wellington, 58 miles ; the Wynberg branch, 
6 miles ; the loop line from Mulders Vley to D’Urban 
Round, 13; miles ; the Worcester Railway, 64 miles ; the 
Railway, 29 miles ; and a first section of the 
Beaufort Railway, from Worcester to Montague Round, 
42 miles ; the two last named having been opened during 
1877. The Midland and Resi token system has a 
total mileage of 136 miles, of which 80 are on the North- 
Eastern line, and 56 on the Midland line. The East 
London and Queenstown Railway had 72 miles open 
for traffic, but of this distance certain sections were in 
a very incomplete state, and had only been opened to 
meet the extreme urgency for the conveyance of treo’ 
and military stores, and were not used for general traffic. 
But assuming that these were complete, the total mileage 
embraced by the three railway systems of the colony 
ap to have been at the close of last year 420} miles. 
he appendices to the report by the chief engineer 
of the three systems, furnish full and detailed information 
as to the cost, earnings, und traffic under their several 
charges. As regards the first of these items—cost—the 
Western system has had expended upon it £1,518,738, 
equal to about £7155 per mile. This can, however, be 
accepted as only an approximate estimate of the cost, as 
there is so much unfinished work included in the capital 
account. The resident engineer for the Midland and 
North-Eastern system gives the probable ultimate cost 
of the 400 niiles which will complete his work as 
£3,300,000, or an average of £8250 per mile. He states 
that this is above what was originally anticipated, but 


ints out that it includes “not only everything required | P. 


or a sony onmepee system of railways, such as large 
locomotive workshops, with all the necessary machinery 
&c., but also the large expenditure incurred on special 
works, such as roads, housing workmen, transport of 
materials, workmen’s houses, platelayers’ cottages, police, 
hotel at Alicedale,” besides a large amount cf plant, sur- 
plus stores, and material. The estimate, viewed under 
these conditions, certainly does not seem an excessively 
high one. The total expenditure on the East London 
and Queenstown Railway had been £1,224,445, and if, as 
before, we assume the seventy-two miles of this system 
to be complete, we have an average cost of about £17,000 
per mile; but the incomplete condition of the line and the 
stoppage of the work owing to the native outbreak pre- 
vent the acceptance of these figures as any indication of 
what the cost per mile of this system may ultimate] 

amount to. Under the heading of traffic we obtain the fol- 
lowing information :—The North-Western system carried 
a total of 614,190} passengers, eamning thereby 
£55,414 19s. 3d. ; for vehicles, live stock, «e., 
£4582 18s. 2d.; and for goods, £78,480 4s. 5d., for 
which amount the weight carried was 120,257 tons. 
The train mileage for the year was 382,875, and 
its cost per mile 4s. 887d. This last item was 
5s. 1'19d. for 1876, 5s. 73d. for 1875, and 6s. 24d. for 1874. 
The Midland and North-Eastern system carried 152,305 
passengers, for which it was paid £30,346 18s. 11d.; 52,698 
tons of goods at a charge of £33,818 17s. 5d., and mis- 
cellaneous items earned £1953 15s. 7d., giving total 
receipts for the year £66,119 11s. 1ld. The train mileage 
was 228,723, and its cost 5s. 9°2d. The cost per train 
mile in 1876 was 6s. 4°3d., and in 1875 8s. 0°2d. The 
East London and Queenstown line received £9750 3s. 11d. 
for passenger traffic, and £2220 19s. 3d. for goods traffic. 
The train mileage was 51,990, and its cost 8s. 07d. per 


e. 

Some of the works are proceeding under contract, but 
others are executed by day labour, under the supervision 
of the Government staff. All the lines are constructed 
for the Government, and this appears to be the favoured 
system in all our colonies, where, as a rule, railways have 
hitherto been found to add considerably to the revenue. 
We hardly gather, however, from these reports that the 
prospect of these Cape lines proving remunerative is very 
assuring. Allowances must, of course, be made for the 
abnormal condition of things into which the colony has 
been led by recent events. The labour difficulty seems 
to have to be faced in South Africa as almost everywhere 
else, and we read complaints by the resident engineers 
that the Fingoes refused to extend the times of their first 
en ments on the works, although they were employed 
at high rates of pay, and they left just as their services 
as experienced workmen were becoming valuable. 
Although there is but little information contained in the 
reports as to the character of the country to be traversed 
by these lines, we gather from a few remarks alluding to 
the exceptionally sharp curves and heavy —— on 
one or two sections, that the greater part of the work is 
t a sage character, and free from great natural 
obstacles. 





CONCRETE IN PORTUGAL. 

DvuRIine a recent visit to Lisbon we were much struck with 
the Portuguese manner of building concrete walls. If the 
mode followed in the alterations now being made to the river 
walls, some little distance to the west of the Hotel Centrale, 
may be considered as a fair sample, we should imagine that 
speed in execution is not considered of consequence. Lines 
are stretched and the wall is built to them with as much 
accuracy both back and front as is usually considered neces- 
sary in house brickwork in this country ; in fact, it is quite 
touching to see with what care the workman takes small 
stones between his finger and thumb and inserts them in the 
soft mortar in which the large stones are laid, each time 
locking along the line to see that they do not project the 
smallest fraction of an inch. The method of building a 
sewer in connection with this work is novel, and might 
possibly be adopted with advantage in this country in localities 
where stones are to be procured at a unig Aner The 


section is an approximation to the egg shape, which 


war of no mean dimensions] i 








COMPETITION IN THE IRON TRADE, 


Mr. Wa. Farnwortu, the age for Messrs. E. P. 
Baldwin and Co., the ironmasters of Wolverhampton and 
rport, has this week read to an association of which 


pointed out that at Creusot £120,000 had been spent on a 
steam hammer, and that the eee in which it and other 
hammers stood cost £300,000. Such an outlay was cause for 
surprise to the Staffordshire men; but they were inclined to 
infer that works upon so vast a scale were less trouble- 
some to them than works which sent over yearly 50,000 tons 
of finished iron from mills and forges in Belgium to compete 
with the iron made in their own amongst other English mills; 
and they are right, though they were shown that they were 
by no means uninfluenced by such gigantic works as Creusot. 
It was interesti h that s ingots of 45 and even 
of 80 tons each should be cast and manipulated by Messrs. 
Schneider; but by what sort of management was it that lattens 
could be made in Belgium and sold in Hull at £9a ton? Of 
such prices one member had al knowledge. They had 
come likewise to the knowledge of ironmasters in Stafford- 
shire; and ironmasters in Staffordshire begin to inquire if 
their m ers cannot approach more nearly than they now 
approach, in the matter of cost, the ironworks managers of 
Bel; ium. To a query so pertinent the only explanation that 
could be afforded was, that from the time the ore was-raised 
till the ton of lattens left the rolls-—it may be in Liége —the 
advantage in the item of wages cost was with the Belgi 

er; but more than that was the advantage which 
resulted from the almost continuous employment of men and 
lant, the works being kept on from six on Monday morning 
till twelve on Saturday night. We fear that if the Stafford- 
shire iron trade has to wait till it is on a level with Belgium 
in these two respects, it is a weary waiting that ironmasters 
have before them.. There must be more science and less 
rule of thumb in England if Belgian iron is to be left in 
Belgium. 
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Light: A Series of Simple, Entertaining, and fi 
Experiments in the Phenomena of Light, for the Use 
Students of Every Age. By Atrrep M. Mayer and 
Cuartes Barnard. London: Macmillan and Co. 1878. 

Metals and their Chief Industrial Applications ; being, with 
some Considerable Additions, the St nee of a Course of 
Lectures delivered at the Royal Institution of Great Britain 
in 1877. By Cartes R. Atper Wricut, D.Sc. &c., 
Lecturer on Chemistry in St. Mary’s Hospital Medical 
School. London: Macmillan and Co. 1878. 


WE rather repent that the circumstance of a common 
publisher induced us to bracket together for brief review 
these two little books, for they are of very unequal 
merit, the first named possessing really no single 
feature upon which even the most friendly critic can 
justly write in commendation; while the second 
possesses many points of merit, notwithstanding the 
miserably compressed limits into which its almost bound- 
less subject has been forced. That we may avoid any 
unintentional injustice with reference to Messrs. Mayer 
and Barnard, we shall let the authors state the aims 
and scope of their work from their own words in their 
preface :— 

It is the design of this book to furnish a number of simple and 
easy experiments in the phenomena of light, that any one can 
perform with materials that may be found in any dwelling-house, 
or that may be bought for a small sum in any town or city, By 
the aid of this book the reader becomes an experimenter. The 
student of nature may read in books and soon forget. The 
experimenter who i nature himself, who constructs his 
own apparatus, and who performs his own experiments, learns 
past forgetting. He knows because he has observed. It is believed 
that this book will occupy a place hitherto unfilled in scientific 
literature. It is specially prepared for the boy or girl student, 
and for the teacher who has no apparatus, and who wishes his 
pupils to become experimenters, strict reasoners, and exact 
observers. 

We forbear any remark upon the slipshod English of this 
preface, and merely direct our readers’ attention to its 
random and unproved propositions. 

This book, more properly, primer or horn book for 
boys and girls and teachers without apparatus, consists 
of five chapters, the first being introductory, while in the 
second the pupil is plunged at once into the “Sources of 
Light” and given minute instructions for producing for 
himself, by the help of a few joiners’ tools, and two or 
three pieces of wood, a ramshackle combination, gran- 
diosely called a “ Heliostat ;” seven pages, including some 
woodcuts, or nearly one twelfth of the entire production, 
are occupied in describing the sawing, and screwing, an 
joinery ‘generally of this wonderful piece of extempo- 
raneous apparatus, as to which we need say no more 
here than that to any boy or girl not previously instructed 
in physical optics, it must prove an unintelligible jumble. 
Indeed, so large a portion of the five chapters is occupied 
with instructions forsawing out rectangularblocksof wood, 
boring little holes in card with the “needle-awl,” and so 
forth, that the aig pupil set to learn the pro- 
perties of light from this production must inevitably 
come to believe in some inseparable connection between 
joinery and optical phenomena. We look in vain for 
definitions, or for reper ses treatment of any one, 
even of the simplest phenomena of light. Anythin 
in Chapter 4, on the “ Refraction of Light” from whic 
the boy, or girl, or teacher, without apparatus, may 
be able to make out, whether there is any, and what 
difference in the effect produced upon a ray of light by 
its passage from a denser to a rarer medium, or contrari- 
wise, it has been beyond our discernment to discover ; in 
a word, nothing that is touched upon is explained clearl, 
orcompletely,and anything at oncemore unintelligiblean 
exasperating to put into the hands of as yet uninstructed 
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ork, Washington, and New Orleans,” we are inclined 
to think that this professedly educational production is 
American in origin ; if ree we can only pity the boys and 
girls of American schools who may be compelled by 
injudicious teachers to waste their time in trying to 
extract from it fragmentary information, which must be 
either unlearned, or learned in the old and systematic 
manner if they are ever to know anything of the subject. 
The ill-understood popular rage for technical and scien- 
tific information to be mixed up with, or actually 
substituted for that primary education which must 
be the foundation for all science, for all technical 
knowledge, for all the Germans so well express in 
the term “ bread-knowledge,” is doing much, though 
for the most part, at the moment, unseen mischief. It is 
not our part to dilate at length upon this ; let us say, how- 
ever, that the portentous mass of, for the most part, 
miserable productions, professedly scientific or technical, 
which are sought to be forced upon the generation rising 
around us, does to some people afford some justification 
for the —— remedy so frequently urged by Dr. 
Lyon Playfaird—the appointment of a Ministry of 
Public Instruction, who should possess the power to 
specify the educational works that shall or shall not be 
orapkged in the courses of instruction of our primary 
and secondary schools. 

The treatise of Mr. C. A. Wright on metals and their 
applications is for the most part a very restricted 
work on metallurgy, that expansive subject, which the 
older authors, especially those of the Continent, rightly 
limited to a systematic description, with such explana- 
tion as science could afford, of the methods employed for 
producing from the ores—after they have first left the 
sorting and washing processes of the mine-yard—the 
first crude mercantile forms of the metal, pigs of iron or 
lead, cakes of zinc, and so on, but which some professors, 
taking example in this country at least, chiefly from 
Dr. Percy, have given absolutely indefinite boundaries 
by making many branches in the technology of metals 
parts of metallurgy. 

The author of this little book to some extent follows this 
bad example. In it, electro-gilding, the making and work- 
ing of tin-plates (fer-blanc) galvanising iron, “spinning” 
round Britannia metal tea-pots, and even the silvering of 
looking-glasses, are all touched upon, and of course, as 
the author may plead, admittedly in justification, com- 
prised within his very wide title, “ Metals and their 
Applications.” But might it not have been better to 
have left untouched some of these applications, and to 
have treated more completely of those subjects which 
are touched upon, but, by reason of the compression of 
the little volume, are left ve incomplete ? e metal- 
lurgy of lead, for example, which in its many complex 
and delicate relations might fill more than ten volumes 
such as this little one, is disposed of in less than three 
pages, and certainly without extraneous book aid, some 
of the subjects glanced at are scarcely intelligible. 

The information contained in this work is generally up 
to time, but in a few instances unmistakeably behind it. 
For instance, we have, “Fusible metal, type metal, bis- 
muth, antimony, cast iron, brasses, and bronzes, and some 
few other alloys are the most suitable for founding and 
casting, on account of their greater or less expansion 
during solidification.” It is a striking example of the 
vitality of error, and at the same time of the want of 
recent knowledge on the part of the author, that the 
exploded notions concerning a large class of metals, sup- 

sed to expand on solidifying, revived of late years by 
Mr. Nasmyth’s singular work upon “ Lunar Volcanoes,” 
is found repeated here. It is now an experimentally 
established fact that with the solitary exception of 
bismuth no metal expands in solidifying, nor is any 
non-metallic body, except water in becoming ice, known 
to do so. 

We notice also in a few places the use of terms unin- 
telligible without definition, and yet not here defined, as 
for example, at page 169, where, in reference to Peltier’s 
thermo-electric law, “the higher and lower potentials” are 
treated of in reference to the temperature of the junction 
of the two thermo-electric metals. The juvenile learner, 
for whom, we bye ees these very little ks are 
intended, will find it hard here to make out what is a 
al or a lower “ potential,” or what a potential is at 
a 


The production of educational books for the use of 
the young learner, is really one of the most difficult tasks 
to which the accomplished man of science can apply 
himself. We shall not here dilate upon the rare com- 
bination of qualities, which, in addition to the most 
thorough understanding of his subject, are necessary for 
making it clear, and easily comprehensible to the 
untrained mind and as yet scarcely stiffened brain of the 
learner of school-boy age. The pri mistake, in our 
judgment, lies in es before such embryonic intellects 
science at all. e old Persian notion which divided 
education into three seven-year periods, the first of which 
was devoted to athletics, and the third only to “ letters,” 
and to such science as was known in those days, was more 
soundly based than that into which we in England have 


complete productions which rush from the press of 
the present day on professedly like subjects, a typical 
example of which is exhibited in the work of Messrs. 
Mayer and Barnard. The warning— 


‘Maxima reverentia debetur puero,” 


is applicable in many other senses than that in which 
Horace originally intended it. All knowledge attempted 
to be imparted to the young, should, so far as it goes— 
that is, so far as the immature mind is fit for its recep- 
tion at all—be conveyed with the utmost attention on the 
part of the teacher, to clearness of thought and definition, 
and the step by step advance of reasoning, which leaves 
no obscure gaps to be afterwards gone back upon. Children 
reason just as accurately as do adults upon all such sub- 
jects as their information enables them to reason upon at 
all; and wrong or imperfect impressions once conveyed 
to them are often never effaced. Slipshod lessons for the 
young are therefore more pernicious and lasting in their 
evil effects than are the most elaborate inculcations of 
error or falsehood in science addressed ‘to adult men. 








THIRD-CLASS CARRIAGE, EASTERN RAILWAY 
OF FRANCE. 


WE illustrate at page 314 a third-class carriage designed and 
constructed by M. Regray, locomotive superintendent of the 


Eastern Railway of France, and exhibited at Paris. The 
principal dimensions of the carriage are as follows :— 
Total length over buffers .. +. 26ft. Sin, 
Total width over footboards 10ft. 2in. 
aa eee ee 14ft. 9in. 
Diameter of wheels .. .. .. «. 8ft. 5in. 
Height of centre of roof above rail... .. 10ft. 9in. 
Width between buffers .. .. .. 5ft. Thin. 
Ty fre eee $ft. 9}in 
Length of ditto at the middle .. 4ft. 
Width of meats... 0.06. en) oc) tw oe. we: BMG: GS 
Ditto between front edges of ditto.. .. -.. lft. 5in. 
Weight of of whi and axles complete 19 cwt. 2 qr, 9} Ib. 
Total weight of eid phe pels noe ED 
No. of compartments .. .. .. .. a oe 
Ditto of seats in cach compartment - 10 


The carriage is fitted with a heating apparatus known as 
the Higemr ser ye: which weighs 17 cwt, 2 qr., and about 
which we shall have more to say. 








POISONOUS AND NON-POISONOUS PAINTS 
AND WALL-PAPERS.* 
By H. C. Bartterr, Ph.D., F.C.S. 


Untit the autumn of last year, I was unable to form any 
accurate idea of the frequency of cases of severe illness occasioned 
by poisonous paints and wall papers. I had, it is true, within 
my own professional experience, known of several fearful out- 
breaks of lead poisoning among the workpeople employed in 
white lead works, and among painters and others working in an 
atmosphere heavily laden with the saturnine vapours given off 
in the process of epplying such paint or during itsdrying. I had 
also been consulted’ in a great many instances respecting wall 
papers which were suspected of being coloured with arsenic, in 
consequence of illnesses of the type recognised as arising from 
these sources. But, when I was requested by Mr. Jabez Hogg, 
the well-known surgeon and microscopist, to furnish some parti- 
culars of the more striking cases I have investigated, which are 
now to be laid before Government, I was astonished to find that 
during the last eleven years I have traced back no less than one 
hundred and twenty-three cases of illness attributable either to 
the diffusion of carbonate of lead (common white paint) or to 
arsenical or antimonial colouring matters in paint or on wall 
papers. Others have been working in the same field of observa- 
tion, and of those who have witnessed the danger of permitting 
the use of poisonous sad and wall papers, I may mention 
the testimony of the following eminent medical men, analytical 
chemists, and others who have recently protested against the 
employment of such deleterious substances. I will first quote 
Mr. Redgrave, General Inspector of Factories, who gives in his 
official report ‘“‘that notwithstanding notable improvements in 
manufacture, there are still many grave cases of poisoning with 
lead.” Then come letters from Alfred Swain Taylor, M.D., 
F.R.S.; John Stenhouse, LL.D., F.R.S.; Edward me 5H 
M.D.; H. E. Roscoe, F.R.S.; G. 0. Rees, M.D., F.R.S.; 
William Ord, M.D.; George Johnson, M.D., F.R.S.; Samuel 


Habershon, M.D.; J. F. Hodges, M.D., F.C.S.; Charles Heisch, 
F.C.8.; August Dupré, Ph.D., F.B.8.; Langdon Down, M.D.; 
T. K. Chambers, .; I’. Lauder Brunton, M.D., F.R.8.; and 


M. 

Mr. Jabez Hogg. All these scientific authorities of the highest 
standing give unimpeachable evidence of the wide-spread and 
often unsuspected existence of these poisons, and of the terrible 
effects they so often produce without the true cause being dis- 
covered in the majority of instances, Dr. Sieveking endorses 
the importance of addressing a memorial to be brought before 
Parliament as to the broad question relating to the employment 
of poisons in the mauufacture of articles intended for domestic 
use, rather than to limit its scope to the wall papers and dress 
fabrics dyed with arsenical colours. He proceeds :—‘‘I am 
afraid that various poisons, arsenical, cupreous, saturnine, and 
antimoniacal, are employed in trades producing substances used 
for food and clothing, and if a great effort has to be made, it 
appears to me better to include all deleterious agents.” With 
such expressions of the conviction, which nothing but the actual 
experience of the evil could bring to so many minds, I must be 
for the present content ; merely mentioning that a large number 
of references to the dangers complained of may be found in 
Parke’s ‘‘ Hy, ene”, and Wooduan and Tidy’s ‘“‘ Handy Book of 
Forensic Medicine.” Perhaps, less trouble will be found in pro- 
curing an absolute prohibition nst the use of arsenical pig- 
ments, than we can hope to ob by liamentary enactment 

other poisonous paints. But this should only render the 
necessity the more apparent that the widest possible publicity 
should be given to the direful effects of all domestic poi and 


fallen since national popular science came into vogue. No | also to point out how they can be avoided. Supposing arsenic to 
man is really a competent judge of an educational boo’ on | be abolished from all dress fabrics, curtains, and paper hangings, 
i in advance to banish salts o 


science, who has not himself the qualities which we have 
touched upon as fitting him to write one ; in addition to 
which he must possess considerable historical and biblio- 
phical knowledge of what has been previously produced. 

f such a man will carry hismind back to some of the popu- 
lar educational works on science that were published in the 
early part of the present century, and com these with 


the publications of our own day having like objects, he 





it will only require one more step 
copper, lead, and antimony, from the matters with which these 
materials are dyed or genet We bere hag the fae ypt vie 
en paint, almost universally a to the ordinary green 
enetian blinds, which dries nabs cies until clouds of arsenical 
dust are thrown off every time the blinds are sharply pulled up 
or let down. And we have, worse than all, the mous white 
lead pigments, which have more to answer for in the total 


* Social Science Congress, Cheltenham, 








= substitute for white lead until lately offered, has been zinc 
oxide. Many technical objections have been taken to its use. 
Among the its want of body, and poverty of covering, have 
rendered the oxide of zinc white expensive in sequiting several 
more coats to be laid on than are with white lead re 
The fine brilliant white and unchangeable permanence of this 
poeperative, er with the non-poisonous character it has 

, have conduced to procure for it a good reputation, not- 
Temencing the expense of its application, and other defects, 
The same di ty has been found in attempting to work up some 
of the beautiful chemical combinations of silicic acid with zinc 
calcium, and magnesium, which have also the pearly whiteness of 
zinc oxide, and with an even more decided want of opacity when 
mixed with a sufficiency of oil. 

I must here mention a peculiarity in the paint, formed by 

inding white lead in oil, which affords the first temptation to 
its most detrimental use. I allude to the fact, not so well-known 
as it ought to be, that carbonate of lead always contains a certain 
proportion of lead oxide. This forms a true soap with the oil, 
combining with the latter, and giving for a considerable period a 
fictitious which makes it appear to completely cover a larger 
surface than it is really competent to effect. Now, soap is not 
formed without a partial hydration of the oil, and a small 
i t of the ts of water thus worked up with the 
paint, emulsify another portion of the oil in which the lead 
carbonate is ground. How long it takes to work out of the paint 
and to evaporate when thinly spread on hard surfaces, has not 

et been ascertained, but for a long time after the paint has 
me apparently dry, this process undoubtedly continues. As 
affording some indication by which to judge when this drying-out 
has terminated, I may remark that by the time the oleic acid has 
driven out its equivalent of the carbonic acid from the lead car- 
bonate, and recombined as oleate of lead, there is no longer that 
density of covering body, and the coating becomes so much 
thinner and less opaque as to allow whatever was underneath to 
dimly appear through it. During this giving off of matters which 
impregnates the surrounding air, we have a right to assume by 
experience, that an injurious influence is exercised on the healt 
of those affected by it. 

Working with a view to produce a substitute which shall be 
harmless in its preparation, application, and throughout its use, 
several chemists of repute have —— forward their experi- 
ments, with other sorts of zinc. It was left, however, to. Mr. 
Thomas Griffiths, of the Silicate Paint Company, Liverpool, to 
bring out a satisfactory commerciai article, which, while it 
obviates all the objections urged against oxide of zinc paint by 
the painters and decorators, complies with the sanitary condition 
of being nee 8 free from poisonous effects upon the workmen 
who prepare it, the painters who apply it, and upon the people 
who reside where it is used. I have reason to believe that other 
persons have thought of pure sulphide of zinc as being probably 
the best suited to form the dense white basis of our domestic oil 
paints. But the natural sulphide of zinc—blend—is commonly 
rather translucent, and varies in colour from a dingy white to a 
stone-colour, shading off to a reddish-brown, sometimes appearing 
opaque, with yellow, green, or black tinges—not very encourag- 
ing to the paint manufacturer. The excellence of the chemi- 
caippare white sulphide, however, induced a lengthened 
series of experiments to be tried to carry out artificially the 
chemical process of making zinc sulphide of the purest white, 
and, as I shall explain, with almost unex success. y 
investigation of zinc sulphide, or rather of the oxy-sulphide, to 
render the nomenclature more accurate, has been mainly under- 
taken with sanitary objects in view. I find that its physiological 
effect upon anianal and vegetable tissues is decidedly antiseptic. 
It has, therefore, a highly preservative action in protecting wood, 
&c., from decay, and it unites with the fibres with which it comes 
in contact, forming permanent bodies with them. The peculiarly 
small affinity which zinc has for combining with carbonic acid 
prevents, to a great extent, the formation of carbenates, and also 
arrests the saponification of the oil long before the reactions I 
have described as occurring with carbonate of lead can take 
place. This is an invaluable property in its application to iron 
and other metals. 

In my report upon the effect of lead paint upon the Italian 
ironclads, I was ate demonstrate that a sufficient amount of 
galvanic action takes place between the salts of lead and the iron 
to prevent such paint affording a good protection against the 
corrosion of sea-water. In the same way, out-door iron work, as 
we all know, throws off ordinary paints in flakes or scales by the 
rusting of the iron underneath. This is not the case with the 
new zinc paint, which withstands chlorides of all kinds, crear on 
sea water. -It is not affected with sulphurous acid, sulphurette 
hydrogen, or ammoniacal gases, and may be submitted to a great 
heat without blistering off the iron, as lead paints invariably do 
at temperatures more than 300 deg. lower than that to which I sub- 
jomet the new zinc paint. The preservation of iron can thus be 

tter —— —_ Ld any other a with which I am 

uain icularly as oxygen does not penetrate a proper 
poten of the sulphide, and rust cannot form. In suggesting 
that white lead paints should be banished from the categpry of 
those permissible for use in the interior of our dwellings, I have 
thought I should do more to accomplish that most desirous 
result by describing the new zinc paint, than by harrowing the 
feelings of my hearers in the endeavour to adequately represent 
the nature of the evils attendant upon best oor now in vogue. 

I have only to add that the new paint is’ at least-as economical 
as lead, is as dense, and covers even a larger’) 3 and being 
of a more perfect snow-white than any lead. pigment, it will 
remain for years unchanged in colour. No fear n now be 
entertained of severe illness from a newly painted house. No 
need to postpone the evil day when the painters take possession 
of our domiciles, on the ground that some one of the family is 
very susceptible for a long time to the bad influence of paint. 
No occasion can be made to attach an undue importance to a 
comparatively new invention. But if a few —— 
and paint-grinders can be saved from the tortures infli by the 
use of white lead, and a few more thousands are prevented from 
experiencing the lesser nausea and other recognisable conse- 
quences of breathing a lead-laden atmosphere, oxy-sulphide of 
zinc will not have been introduced as a domestic t in vain. 











Mergono.ocy mv Bavaria.—The Bavarian Government have 
decided on establishing a central meteorological bureau at 
Munich, and thirty-four observation stations at various points all 
over the kingdom. Besides attending to matters connected with 
the general advancement of meteorological science, the observers 
in charge of those stations will be to pay particular 
attention to the phenoména likely to have a in for 
agriculture, forestry, and hygiene. The central station at Munich 
i in operation, and has been placed under the direction of 
Dr. Wilhelm Bezold, the Professor of Physics at the Royal 
Technical School. The selection of the provincial stations and 
observers is almost completed, and will be very shortly announced. 
It is intended that experimental observations should be made at 
all the stations during November and December, .in order to 

the observers to their work. With the new year the 
observation will 


accustom the 
regular work of systematic commence, 
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S743: Musica InsTRUMENTS, G and Gustavus Fersani, 
Little Bath-street, St. James, , London, -2ist September, 
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$855. Corrective Errors m Compasses, Friedrich Hermann Felix Engel, 
Hamburgh.—A communication from Carl Christian Plath, Hamburgh. 

$857. ReEs, Spoons, &c., Frank Wirth, Frankfort-on-the-Maine.—A com- 
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= Materiat for Dresses, Henry Jacob Jordan, Chancery-lane, Lon- 

ion. 
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lane, London. - A communication from Gurdon H. Wilcox, Washington, 
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8879. VewTILatTino Apparatus, William Scott, pas, London. 
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and Robert Scotland, Edinburg! 

$835. Sprxninc and DovBLine =. Lewis Smith, Hartley Greenwood, 
and William Henry Knowles, Halifax 
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$895. TeLescoric Finz-ESCAPES, Thomas Vann, jun , Birmingham. 
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London.-—-A communication from Charles H. Bacon, Boston, and 
William Theodore Brigham, Baltimore, U.S. 

3901. BicycLe Stanps, Arthur Henry Lee, Aveuue Works, Camb; ay 

$903. Horse-FLats, John Wallace Douglas McDonald, Bembridge, 
Wight.—Srd October, 1878. 

3905. Derectinc Fire- pamp,’ Arthur Hill Maurice, Cold Norton, near 
Pag Staffordshire. 

- pe ng 4 for Weavine, Alexander Dick Stewart, Hamilton, Lanark- 
shire, N. 
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ley, Samuel Matthews, and John Marsden, H 

3909. Pen Stanps, John Harrison Hilton, Liverpool. 

3910. Orexine Rags, &c., John Henry Leather, Checkheaton, and James 
Middleton, Bradford, 
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Low-Moor, Y: 

3912, ELecrric Liont, William Sparkes Wilson, Sunderland. 

8913. Sreamine TextTILe Fasrics, William Holt, Halifax. 

3915. Gas, Samuel Cutler, Millwall, London. 
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$923. TeLeGRaPH InsTRUMENTs, William Edwin Irish, Dalston, London. 

3924. ELECTRICAL APPARATUS, Silvanus Frederick Van Choate, Southamp- 
ton-buildings, London. 

$925. GeneraTtixo Gases, William Carson, Egremont, Cheshire. 

$927. Instrument for TAKING PERPENDICULARS, &c., John Ryan, Batter- 
sea, London. 

3928. Mevauiic Tupes, &c., Arthur Clifford, Birmingham. 

3929. BREECH-LOADING FIRE-ARMS, Joseph Matthews, birmingham. 

3930. TeLEPHONIC Apparatus, Joseph Henry McClure, Coleman-street, 
London.—5th October, 1878. 

8931. Currie and Triumaixc Mrrres, Samuel Williams, Lister-street, 
Kin m-upon- Hull. 

$934. Sewrnc Macutnes, Edward Thomas oe Chancery-lane, Lon- 
don.—A communication from Nicolas Dominique, Seulousnd St. Denis, 


3936. Rerarstnc Lapres’ Harr in Prace, Alexander Melville Clarke, 
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ee tee ee Strand, London.—A com- 
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Patents on which the Stamp Duty of £50 has been Paid. 


$653. SEwInc Macut George Francis Bradbury, Crumpsall House, 
ane Sanebedtun, and 2 Henry Lomax, Over Darwen, Lancashire.—21st 


October, 1875, 
8747. SiPHons, Rogers Field, Cannon-row, Westminster, London,-—28th 
October, 1875. 


3679. TREATING Hives, &c., John Meredith Jones, Oteley House, Wrex- 
ham.—23rd October, 1875. 
3688. CHEQUE, Maurice Sternberg, Eastlake-road, Brixton, London?—23rd 


, 1875. 
3738. CANDLEWICK Yarwn, William Francis Hill, New Mills, Derby.—28¢h 
October, 1875. 


7 hotoonarme | =" Thomas Alva Edison, Newark, New Jersey, 
a F, Ick, John Gamgee, King’s-road, Chelsea, London.—23rd October, 


3702. ENGINE Inpicators, Edward Thomas Darke, Brecknock-crescent, 
Camden-road, London.—25th October, 1875. 

3756. NEURALGIA, &c., Henry Hanks, Mile End-road, London.—29th 
October, 1875. 

a APPLYING ATMOSPHERIC Arr, Edwin Maw, Liverpool.—25th October, 


3715. Printine ee ee ® aaa William Chesterman, Bow Works, 
Sheffield.—26th Uctober, 1875. 
a Sivkine Prr Suarrts, William Galloway, Paisley, N.B.—28th October, 


8707, Sewixa Sarzs, &c., Joseph Coignard, Nantes, France.—29th October, 
$734. ng ag or CLosinc Borries, Léon Vallet, Liverpool.. -27¢h 


October, 

$743. avease CarriaGE Doors, Alexander Melville Clark, Chancery-lane, 
London.—28th October, 1875. 

3752. PREPARING Fisrovs MarTeRiats for Spixninc, &c., John Oliver, 
Manchester.—28th. October, 1875. 

3717. Piarrina, &c., Macurxey, Ferdinand Rath, Goldsmith-street, Lon- 
don.—26th October, 1 875. 

3719. Musica. INSTRUMENTS HAVING KEyY-BoaRDs, Colin Brown, Glasgow. 

—27th October, 1875. 

3728. Stream Borters, &c., Joseph Twibill, Manchester.—27th October, 1878. 

3845. Servo Motors, Alexander Melville Clark, Chancery-lane, London. 
—4th November, 187: 3. 

3867. Steam Pumps, Mathias Neuhaus and John Eliot Hodgkin, Queen 
Victoria-street, London.—6th November, 1875. 
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= em —— oe bene ann ary October, 1871. 
EPARATING Ores, &c., George Green, Aberyst Cardi 
—28th October, 1871. igsnahire, 





Notices of Intention to Proceed with Patents. 

3828. egy of MopELs, &c., George Stephenson, Leamington.—28¢th 
Septe: 1878. 

3872. PREPARING Seep, Richard Davison, Driffield.—2nd October, 1878. 

3884. Syrup for DicesTiBLE Purroses, Edward Beances Dulwich. 

3892. TeLepuones, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Frédérick Allen Gower and Cornelius Roosevelt, 
—8rd October, 1878. 

4056. Rorary Enoines, Sydney Pitt, Sutton.—A communication from 
Prince Alexis Sergueevitch Dolgorouk y¥. —12th October, 1878. 

1935. Macuine Guys, William Robert Lake, South buildi 
neg communication from De Witt Clinton Farrington. —14th 

ay, 

2370. Heatinc Liquips, John Thomas Stammers, Winchester-yard, 
Borough Market, London. 

2373. NaiL, &c., BrusHEs, James Bidwell and Arthur Bidwell, Hackney, 
London. 7 14th June, 1878. 

= EvE.eEt-Buttons, &c., William Morgan-Brown, Span -build- 

, London.—A communication from Leon M 

aso Couruiwe RatLway CarriaGEs, &., Charles - Southampton- 
= London.—A communication from Frank Gibtoek tock June, 

2406. Curriine or PLartinc Macutnes, William Mellor, Sowerby Bridge, 
near Halifax.—17th June, 1878. 

2430. CoLourED Penciis, Charles Edward Weaver and Charles Seimert, 
Queen Victoria-street, *London.—A communication from Lothar von 
Faber.—18th June, 1878. 

<> oe  uacaaammaaes Router, George Thomas Plumbly, North Walsham, 

0) 

2450. Propuctna Tunes on Betts, Jabez Jones, Southwark, London. — 
19th June, 1878. 

a Licutinc Apparatus, Michel Marie Franzini, North-bank. St. John’s 





ion. 

2452. Liqup, Vasens, Joseph Sotticott, jun., Loftus-road, Shepherd’s 
mdon. 

2453. . Borriinc Errervescinc Wines, &c., John Henry Johnson, Lin- 
coin’ a fields, London.—A communication from Jean Dominique 


= a Liquips, John Robert Johnson, Red Lion-square, Lon- 


2463. BLEacuixe Paper Pup, Sydney Pitt, Sutton.—A communication 
from Auguste un, 
2464. Paper Puup, Sydney Pitt, Sutton.—A communication from Auguste 
Pochez, jun.—20th June, 1878. 
_= SEPARATING SUBSTANCES ‘by Means of Steves, Pieter Van Gelder, 


2471. Borton-HOLE ATTACHMENTS for Sewrxsc Macuines, Thomas Benja- 
ee, Old Kent-road, and John Charles Felton, City reed, 


2474. Ostaintinc Motive Power, John Henry Johnson, Linccln’s-inn- 
elds, London.—A communication from Sebastien Fran 
2078, Teuescores, Thomas Johnson Potter, Clapham, too ~—21st June, 


2494. DousLinc and Twistinc Yary, Prince Smith, jun., and Smith 
Ambler, Keighley. 

2498. HEATING Apparatus, Samuel Mart, Three Crowns-square, Borough, 
= — Wallace Bradley, Cireus-place, Finsbury, London,—22nd 

une, . 

2505. Grease Recutators, Claude Nicolas Leroy, Paris. 

2506. SHAVING SKINs, Désiré Carpen tier, 

2509. PLayine Winp "INSTRUMENTS, Edmund Hunt, Glasgow.—A commu- 

gm tng igh een Battnowe 20h Sans, 178. 

Cuttinec PapPer, wry artyn Ly-street, Hatton- 

den, London.—25th June, 1878. “f - 





a 
$918. Spirrrmsc Graryx, William Robert Lake, th ton-buildi 
London. 


- .—A communication from Josef Fricdlasnder and Isidor Frank, 
$939. MecuanicaL Hamm Hon. John William Plunkett, Park-square 
t's Purk, ian * es j 
3940. EXPANSION Gear for Enorves, Sydney Herbert Hollands, Old Kent- 
road, London. 
3941. PaoTocraPHic Proerinc Frames, John Talbot Lane, Hanover- 
street, Peckham, London.—7th October, 1878. 
$943. OptarxiNa Motive Power, John Woodward Hill, Kimbolton-road, 


$944. CLeaninc Knives, &., Howard Busby Fox and James Gamlin, 
Birkenhead. 


$945. Feepine Fvec to p Pomme, James McMillan, Glasgow. 

$9146. Sores, Francis Lecky and William Hugh Smith, ee, 

3948. Brusues, Raj Hunter Brandon, § , Lon- 
don. —A communication from Antoine Dumas. 

390. TorpEpors, Charles Ambrose McEvoy, mag > b= aaaie, Lon- 





* $952. Gio MacHINeEs, Alsnander Melville Clarke, Chancery-lane, London. 


—A communication from Christian Woelfel and James Massey, Dela- 
ware, Pennsylvania, Us. 
= Ravcapiee er John Davies Treharne, Cardiff, and Edward 
ones, 
3908. LicHTING Fires, James Fielding, 
$958. Bricks, &c., John Ryder, r, Openshaw near Manchester. 
8960. TeLEGRaPHic APPARATUS, Franklin Bailey, Grand Hotel, 


2561. JOINING Pranks, &c., Ernest de Pass, Fleet-street, London.—A com- 
from William Edward Brock.— 26th June, 1878 
2583. Bricks, TiLes, &c., Francis Henry Stubbs, Leeds.—27th June, 1878. 
2036. Inxs, Herbert Richmond and Walter 8. Richmond, New York, U.S. 
—2nd July, 1878. 

2656. SucaR-caNE MILs, Robert Bartlett, London. 

2659. CLEANING Meta.s, Carl Méllman, Iserlohn, Pru ssia. 

2667. Decoratine Tix, Leon Quentin Brin, Borough, London.—3rd July, 


1878. 
nse Boors and Sxoes, Joseph Latapie, Avenue de Villars, Paris.—4th 
, 1878. 
2692. “horeariso Wort, John Siddeley, Liverpool, and Allen Michael 


Dearn, Retfo 
2701. Burrers, William Hamer, Northwich. 
sib — Rattway Carriaces, William Hamer, Northwich.—5th 
2721. YaLvE Apparatus, Rookes Evelyn Bell Crompton, Mansion House- 
, Queen Victoria-street, London. 
a FLoon-covEnino, Joseph Robley, Brooklyn, New York, U.S.—8th 
y, 1878. 
2748. Looms for Weavine, James Crabtree, Shipley, near Bradford, and 
John Lister, Bradford. 
2751. BicycLe Sappies, James Alfred Lamplugh and George Frederick 
.— 9th July, 1878. 


Brown, a 
2787. DistILLixe ‘eTROLECUM, Louis Hébert and Charles Robert Kemp, 
Boulevard St. Denis, Paris. llth July, 1878. 





2950. Parer-BaG Macuines, Louis Francis Winter, Hunter-street, Bruns- 
wick-square, 


—24th July, 1878, 





3103. Composine ct teenie Rote See ae Strand, London.—A com- 
munication from ee ee —bth August, 1878. 
7. Pouivoonaray, ~Antonto “ bardi, Pall Mall, London.—13th 
3276. Arthur W: eg et ep 
omy ye ang whee we! oe 


3338. ae Motive — &c., Johann 
eae 8t. Bénet- 


don.—24th August, 187: 

,- BERCEAUNETTES, Sulla Simpson, Hackney-road, London.—26th 
gr poe Edward Thornton Fowler, Kensington, London.— 
S801. Frrtuiso or GaruerReD Work, Charles Grey Hill, Nottingham.— 


September, 1878. 
a — Fastentnc for Stops, Joseph Clark, Liverpool.—1l1th Septem- 
8687. Fare Reoisters, Sydney Pitt, Sutton.—A communication from 
Charles Barrett Hare . 


3691. ee on Raitways, Peter Earle, Penge, Surrey.—18th Septem- 


ber, 

3736. Grate Bars, Charles ~ and Henry Northcott, Adwalton, York- 
shire, s*olat September, 187: 

87 0. Vatves, &c., Charles Max Sombart, Magdeburg.—A communication 
from Edward Buss, —25¢h September, 1 1878. 

$795. Hew &c., Thomas Townend, Lime-street, London. 

3796. Porous , George Henry Lilley, Broughton- -road, Stoke New- 


ington. . 
3799. INDIA-RUBBER a, William Henry Bates, George Bidlake, 
and Hugh Faulkner, Leiceste: 
Macuines for Sesame, Thomas Clegg, Moston, and Ernest 
, Manchester. 


8802. APPLIANCE to WALKING Sticks, Walter Alfred Barlow, St. Paul’s 

Chu 3 eg —_ communication from Alexandre Vanderborght. 
—26th September, 1 

3803. Urns, Daniel Rushworth, oe 

3813. Lockine ,Not, &c., William Robert Lake, South ton-buildi 
London.—A communication from A‘ t Bastert.—27th ‘September, 1878. 
3836. Comarne Fisrous Susstances, William Chancery-lane, Lon- 
don.—A communication from Heilmann-Ducommun and n.— 
28th September, 1878. 

we. arr Composition, Hamor Lockwood, Manchester.—1st 

, 1878. 

3897. Privttnc Macurinery, William Edward Newton, eto 
London.—A communication from Charles H. Bacon and William Theo- 
dore Brigham. 

3503. Horsk-FLats, John Wallace Douglas McDonald, Bembridge, Isle of 
Wight. -3rd October, 1878. 

3946. Soxes, Francis Boyce Lecky and William Hugh Smith, G@ Ww. 

8954. EXPLOSIVE parte ae el John Davies Treharne, Cardiff, and Edward 
Jones, Caerphilly.—8th October, 1878. 

a3 aan Tips, Paul Bedford Elwell, Wolverhampton.—1l7th October, 

mo. 
my Waste Pivas, Herbert John Haddan, Strand, London.—A commu- 
from James Powell.—21st October, 1 1878. 

Ps Vatves and Cocks, Herbert John Haddan, Strand, London.—A com- 

munication from James Powell.—22nd October, 1878. 
peeing say one of such applications 


shen leave em bend myer et in mobo ir oP Reet Sbysetions to such application 
yw ag office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





584. Mope or Transmittine AupIBLE Sianats, H. Edmunds, jun.—Dated 
12th Februory, 1878. . 

A bell is enclosed in a water-tight box and placed in the water, the bell 
ay any cape mechanically or electrically from the shore or from a ship. 
The to receive the signal is fitted with a receiving apparatus, one 
end of which dips into the water, whilst the upper end is brought near to 
the ear of the person to receive ‘such signal. The pulsations of the bell 
will be transmitted through the water to the receiver. 


= dams, & Latcues, &c. A. H. Smith.—Dated 16th February, 1878.— 
oid. 

The bolt is arranged to be thrown back in the ordinary way by turn 

the handle, or 4 pe ig the same so as to cause a prs te. Horne | 
crank acted on by handle to bear against the bolt and force it back. 


695. Manuracture or O11 Stoves, H. Clarke.—Dated 20th February, 
1878 —(A communication.) 4d. 

The base of the stove is constructed with a reservoir for containing the 
oil, and is connected by a tube formed in the base with the usual oil 
reservoir below the wick tubes. The base is galvanised to prevent the 
oil oozing through the pores. 


76. Boe Hoiper anv Castor, J. Aguetiaat.—Dated 26th February, 


Pere dealers in cheap glass phials fitted with a per- 
per i placed by E coveuad by a label, which, when removed, diem 
tne pepper to fall ‘h, thus forming a castor. 


902. TransmiTtTinc LIGHT AND APPARATUS THEREFOR, M. 7. Neale.— 
Dated 5th March, 1878. 6d. 

The light, which may be electric or other intense light, is condensed by 
reflectors or lenses and into a suitable reflective tube, through 
which it is transmi by reflection to ths place where it is to be 
utilised. 


915. Transmirtinc Power sy Execrric Currents, H. C. Spalding.— 
Dated 6th March, 1878. 6d. 
A water-wheel or other motive power causes an upright shaft to revolve, 

its motion being transmitted by a of mitre wheels to a horizontal 

shaft, w’ in its turn, imparts motion by a belt to a suitable machine 
for aoe electric currents, from which the currents are carried 
through conductors to an electric driving engine, to the axle of which is 
attached a toothed wheel to drive the machinery it is desired to operate. 


962 MacHINERY FOR THE MANUFACTURE OF FIRE- “LIGHTERS, &c., W. 
Handley and J, Maynes.—Dated 9th March, 1878. 
blocks are, by means of saws, set ‘at suitable angles 
cut through in intersecting cuts, so that they are divided into two pieces, 
each having the form of a comb, "the angles of one entering the depres- 
sions in the other, whereby they may be _ ked in a small compass 
The blocks are fed intermittently between ular saws mounted at Pthe 
extremity of a pair of arms capable of vibrating on horizontai axes, so as 
to approach each other and cut through the block, and then retire to 
allow the block to move forward ready for the next cut. The vibrating 
motion is imparted to the lever arms by a cam upon the driving shaft, 
the periphery of which is in contact with a friction bowl mounted upon 
an arm connected by rods and levers to the lever arms. 


972. TuRostLes ror Sprxnina, F. H. Aen aceite 11th March, 1878. 6d. 
In order to adjust with the it accuracy the absolute di 
position of ‘‘ ring throstles,” so oe Se to avoid the vibration during its rapid 
revolution, the collar su in the bolster end is formed 
was o sentoneiaer theo Eneeetnes , and a nut beneath fits on a screw 
thread cut upon the lower drical of the collar, the hole through 
the rail being rather larger the r, which when adjusted is fixed 
py ty Lhe The block is hollow at the top so as to form an oil cup, 
a hole through the centre eer. oil to the —— The block is set 
erp ete or forwards by small ar - apps —- rough the front and 
bolster an ving their ends pressin; t 
the front and back of the block. i wa 














Nov. 1, 1878. 














1014. Deck Firrmnas ror Sars ADAPTED FoR CARRYING Live Srock, @. 
J. Rudolf. -- Dated 11th March, 1878. 6d. 
The animals are 


FOR TREATING METALS AND Ores, H. J. Haddan.—Dated 
8.—(A communication.) 6d, 

or hearth is at the back and above the fire-box for the 
reception of the fuel when it is first fed into the furnace, and this hearth 
Se ee the waste products of combustion, so as to 


coal and generate and carbonic o: whereby the 
‘whole of the coal is used ss a fuel, and a greater amount of heat obtained 


1021. Treatment or Cupreous Pynrires, H. and C. H. Hill.—Dated 14th 
March, 1878. 6d. 

been calcined and deprived of the 

smaller 


The cupreous pyrites, after having 
greater part of is be gmp! crushed and then screened, the 
les being trea‘ 


which passes awa arene the Seen eee in Ses ere 
and ei! roasted to oxidise the sulphides and sub-salts, or 
mixed with salt and chloridised. The ore * then passed again 


poses. 
4 .—Dated 14th March, 1878. 6d. 
bars to receive the slabs of glass are made with two 
ro ee te nein s wan By clghtiy tonond the other, leaving 
ie u one ex upwa’ ond the other, a 
Founen’ bobween the rey in Ayhich the sheets of glass are 


1022. Roortne, &c., T. R. Shelley. 
The 





cthar, bus Sting large than Goo oveciagying fortion tx etter te aliew 

er, rge: than overlapping portion ler iw the 

glass to be introduced, 

1023. Propuction or Movu.pina Piates, J. Whitehouse.—Dated 14th 
March, 1878. 6d. 

A half mould box is filled with clay and the pattern article 
therein until one-half is embedded in th ; 
is then placed over the former and filled with 
receive the impression of the other half, when 
and a second half mould of the article is produced in plaster of Paris. The 
two halves are then pI , and type or other easily fused 
metal or alloy is poured in the space between them, so as to produce a 
pattern plate from which the sand moulds may be made in the 
usual way. 

1026. Looms, R. Hall and J. Hobson.—Dated 14th March, 1878. 10d. 

The circular shuttle-box is worked by two racks alternately in 
a ano fixed to a tube on the rocker shaft. At the other end of this 
tube is a mitre pinion connected to it by a friction clutch box, and gearing 
with a similar pinion on an upright shaft, which drives the box by other 
mitre pinions. The ition of the racks is governed by two elbow 
levers acted upon by the pattern card and acting upon a double lever con- 
nected to the rack frame, The shuttle-box is stopped’when the weft is 
broken by a lever fixed to the stup-motion shaft connected to the starting 
lever and to the brake. This lever catches the end of the lever for 
working the pattern cylinder. In order to dimivish the 1 of the 

ttern card, a a ge acts on a lever, which holds the lever for working 

e pattern cylinde: out of gear, and so allow any number of picks to be 

ven from the same card. Motion is ae to a one-roller positive 

king-up motion by a swivel frame and double friction brakes acting on 
each side of a ratchet wheel with twelve retaining catches, the swivel 

frame being loose on its fulcrum to bring the friction brakes into ° 

tion, and is worked by a slot lever from the lay sword, and the paiion 

of the stud in the s'ot lever is governed by the press roller acting on a 

double lever and connecting link. At one end of the beam is a spur- 

wheel supported in a bearing in the frame end and gearing with a pinion 
fixed toa friction pulley, around which is a friction strap, one end of 
which is attached to a lever drawn down by a regulating 5) . When 
the tension on the warp overcomes the resistance of the spring, the brake 
is released and a portion of the warp is unwound. The requisite tension 
is imparted to the healds by the torsion of a steel rod, with one end con- 
nected by a stu:l to a tube, to which are fixed the —- levers sup- 

porting the healds. A selvage can be made in the m 

two pairs of necdles worked up and down in a fram: by a lever from the 

rocker shaft. Between the needles is an excentric worked by a catch- 

wheel to move the needles sideways across the sel yarns, A catch 
vinted to the shuttle-box when a loose reed is used is placed near the 

nocking-off tinger, and when the reed flies back the catch holds the 
finger up and prevents more than one shuttle entering the shed before 
the loom is stopped. The shuttle-box is worked so that a single pick can 
be given with any shuttle. The swell acts on a finger which lifts a latch 
hinged to the lay sword ; and the latch, when down, acts on a lever fixed 
to an w ht shaft, which slides the picking shaft into contact with the 
wiper on the tappet shaft. 

1027. PortasLe Apparatus For HoLpina THE KNIves OF R&APING 
MACHINES WHILST BEING SHARPENED, J. Bramall.—Dated 14th March, 
1878.—(Not proceeded with.) 2d. 

An iron casting has at the top a Ss jaws, into which the knife is 
a ag and held securely by a thum w, and in the middle is formed a 

ole, by which it can be passed on to the bar of a fence or gate, and 
lamped by a thumbscrew, the end of which passes into the hole. 

1028. Camp Tents, Furnirure, &c., J. Moss.—Dated 14th March, 1878.— 
(Not proceeded with.) 2d. 

The frames of the tent, bedsteads, and other furniture are composed of 
bars jointed like lazytongs, and the frames of the tent and the furniture 
it ti are ted so that they will all open or collapse as the 
tent is opened or closed, thus forming a single packing. 

1029. Streer Tramway anv Roap Locomotive Enatnes, EB. A. Sacré.— 
Dated 14th March, 1878, 5 

The boiler is vertical with water tubes s' ded from the fire-box 
crown, and is mounted in the centre of a hollow platform, upon which 
and surrounding the boiler is built up a framing forming a shelter for the 
driver, and shutting in all the machinery above the platform. Below 
the tubes in the fire chamber is a large fire-grate area open to the hollow 
a, and is fed with fuel through an opening in the side of the 

iler. The boiler is made high to allow great space for the accumula- 
tion of steam. The engine has two non-condensing cylinders clothed 
with vegetable black, and are placed outside the framing with the valve 

motion. The exhaust steam passes into a receiver which acts partly as a 

, and destroys the noise of the blast. The steam passes through 
the bottom of the receiver into the condenser, where it is brought into 
contact with small jets of water, and it passes thence to the tani. The 
waste 7 of bustion pass into a horizontal tube placed at the 
top of the car and extending from end to end. A small tube, open to the 
air, passes at. the former, and thus cools the ucts of combustion. 

The large tubes have pendant tubes, through which such ucts pass, 

and are discharged into a fender below the platform ; the hot gases an 

any vapour are thus cooled before reaching the ground. 

1030. Kitns ror Dryina AND Burnina Bricks, &e., R. Veevers.— 
15th March, 1878. 6d pai rumnociienwe 

This relates to improvements on patent No. 2918, dated 22nd Decem- 
ber, 1859, and consists of a series of com’ ments radiating from a 
central smoke chamber and chi y without any intervening ‘space 
between each chamber and the compartments. Two flues with pers 
lead from each compartment to the smoke chamber, one passing through 
the smoke chamber wall, and the other leading from near the external 
wall of the kiln beneath the floor to the smoke chamber. There are two 
entrances to each compartment a the external wall, and each 
compartment communicates with the adjoining one through open: in 
the partition walls. The compartments are filled in succession, and the 
flues of all the compartments except the two furthest from the last-filled 
—— (one of which is being filled 
be closed, and the air entering 
Slfcing eagerness kee a a teal echo ees 

joining com ments, an cool the burnt bricks, at th 

time becoming heated. The air then artment 

















ng and passes 

the steam and gases into the smoke chamber and thence up the chimney. 
, cooling, burning, heating, and drying, 

1081. Apyustinc THE Metatiic Packina Rinas OF STEAM AND OTHE: 
Enaines, &c., D. J. Morgan.—Dated 15th March, 1878. 6d. m 
The piston body is of ordinary construction, and is fitted with three 
packing heer lye fitting the cylinder and bedding on the junk ring 
and the flange of the piston body. The space between the latter 
and the sides of these rings is at an angle of 90 deg., and is fitted with a 
ring with its working surfaces at a similar angle. The latter ring 















of 7 a gland ina manhole in 

be in the 

Gvitoranrie ne bear ors eee 
ved and thus expand the ring. 





Dated \5th March, 1878.—(4A communication.) 6d. 

The furnace is of any form, but is provided with a 
chamber, wherein the fuel is burned, and w communicates with a 
chamber in which air is admitted to le carbonic oxide 
rising from the Only sufficient air is itted to the fireplace 
to form the oxide, sich fireplace has no fire-bars or 4 
a eee cae © teeta ee ene on 
which the fuel is laid. 


1084. Macuinery ror Preparina, Sprnxine, ayp Dousiine, RB. Curtis, 


W. H. Rhodes, and J. Wain.—Dated 15th March, 1878. 6d. 
The requisite varia' ay go aatieller-g in slubbing, inter- 
roving, and jack frames is im by positive instead 
of by cones for 


to a scroll the back are fixed 
out pulleys. The scroll on the scroll shaft has the 
diameter at each end, increasing to the middle as usual, but the scroll on 


) 

A half circular tongue works upon a spring between two plates. The 
dress is secured between the tongue and outer plate, and released by 
means of a wire attached tu the tongue worked from the top or side. 
1037. Apraratus eee Measurine Liquips, C. A. Bourn.—Dated 15th 


piston serves as a stopper to the vessel 
containing the liquid. When the piston is forced into the tube the air 
to the vessel through the lower end of the tube, thus 

cr a pressure sufficient to eject an equivalent quantity of fluid 
an opening in the upper part of the tube, when the piston is 

next withdrawn. 


1038. AprpaRatus To BE Usep In CONJUNCTION WITH MACHINES FOR 
Puncuina, Dritiixo, &c., J. C. Scott.— Dated 15th March, 1878, 6d. 
This a tus to be used fi a series of holes at 


to the table, and if in an 
ing the article in the required course. 
1089. Looms, J. Almond.—Dated 15th March, 1878. 4d. 
This consists in coming oe taking-up beams of sheet metal, and 
forming along the | of roller a groove, within which is intro- 


line a tem- 


ae TRUNK AND Box Fasteninas, C. 7. Remmett.—Dated 16th March, 


4d. 
Secured to the lid is a plate, to the edge of which are hinged a number 
projecting hasps, formed so as when turned down t the of 
the trunk to clip a Iding projection therefr hasps are united 
at their lower edges by a bar, which, when the hasps are turned down. 
comes below the moulding on the body of the trunk. At the centre of 
the bar is a staple to into the lock, and the ball of the lock shoots 
upwards into the staple. 
1054. Coatina Merat wits Tin, &. Parry.—Dated 16th March, 1878.,—(A 
communication.) 4d. 
The sheets of iron are well pickled in a tank aie 
sufficient quantity of sulphuric acid to give the liqui 
Beaumé. These then into clean water and 


acid, when they are again washed in clean water. The sheets 
nded between tin anodes in a bath, and left under the influence of the 
tteries long ee deposit a sufficient quantity of tin on the surface 
pada Lacs bg 2 Se a aprahaiens ot coke ent omnia 
are dissol one kilogramme of pyrophosphate of soda, 1l es 
of protochloride of tin. oe 
1055. Inxstanps, W. R. Lake.—Dated 16th March, 1878.(4 communica- 


tion.) 6d. 

A glass vessel contains the ink, and is fitted with a cover having a 
central opening for the introduction of the pen. Within the glass vessel 
is a second smaller vessel le of and suspended to a ring of cork, 
which rises or falls as the level of the ink varies, and the bottom of inner 

communica‘ by opening in the bottom with the outer vessel, the 
ink in the former is always maintained at a constant level. The bottom 
of the inner vessel is covered internally with an india-rubber disc, 
whereby the pen is not damaged when it strikes the bottom. 
1066. Seinnina, Dousiinc, AND Twistina Macuives, A. M. Clark.— 
Dated 16th March, 1878. -(A communication.) 6d. 
A diff m 








of wood, so that on the outer roughed 
gappiied, the outer edges thereof may be 
or screws, thus dispensing with 
soldering. 
1040. Axves ror Venicies, A. M. Clark.—Dated 15th sdarch, 1878.—(A 
communication.) 8d. 

The axles, instead of being straight and placed at the centre of the 
wea as usual, are cranked at the ends and connected eccentrically to the 
w! \e 
1041. Winpina anv Bauiino THREAD, P. Jensen. —Dated 15th March, 1878. 

The winding nearer . dri by_ stra) 1 driving shaft 

e m m. ven by strap pulley on a driving 
a large bevel wheel Gquaing tain ¢ conil Uhod on 8 dle 
running along the face of the machine and a number of bevel 
wheels gearing into small wheels on the flyer ies, which are made 
hollow and carry the flyers in front. The required tension is given to the 
threads by them between three glass rollers behind the flyer 
spindles, and which are pressed together by adjustable springs or 
weights. The threads are contained on spools arranged in two rows at 
the back of the machine, and they pass through eyes at the top of the 
machine before ente the tersion rollers. The flyers serve to wind the 
thread on to cone spin placed opposite them, and a! in a frame 
which can swing round pivots so as to alter the position of the cone 
spindles _relati to the flyer spindles, and gives the ball the 
cone spindles are driven from a tooth wheel on 
one of the pivots, which receives its motion from the cone pulley, by 
shifting the cord of which the speed can be regulated. The swi of 
the frame is effected by a wheel fixed on the other pp and to which is 
fixed a chain fastened to a weighted lever raised by a cam and lowered 
by the weight. The cam is ven bya worm and wheel worked from 
the dri shaft by wheel gearing and cone drums, by shifting the cord 
pene | of threaa to be wound is adjusted. A second cam on 
the same shafts throws the machine out of gear when the balls are 
finished, such cam actuating one arm of a bell crank, the other arm being 
connected with the driving strap. 


1042. Bae Ties, H. J. Haddan —Dated 16th March, 1878.—(A communi- 
cation, . . 

This consists of a locking bar, hinged or otherwise attached to one end 
of a band or hoop in a manner whereby the free end of the bar may be 
moved away from the edge of the band to allow the end of the bar to be 

throug! formed on the opposite ends of the band when 
— side by side, whereby thé strain on the band is exerted on 
opposite ends and sides of the locking bar, and the latter retained 
eet displacement by reason of its hinged attachment to one end of the 
nd. 


1043. ApsustaBLe Cuatrs, G. Wilson, jun.—Dated 16th March, 1878.— 
(A communication.) 6d. 

This consists, first, in the combination of two leg rests pivotted sepa- 
rately to the seat of the chair, and set at any angle by means of a screwed 
shaft rotated through , and cpueting trends pivotted links ; 
secondly, in a seat ied on slides moving vertically on —_ and 
raised or lowered by through the intermediation of a screwed 
rod ; thirdly, in combining with the seat of an adjustable chuir an arc, 
having formed on it a rack, in which intermeshes a worm on a counter- 
shaft driven by gears; fourthly, in the back pivotted to slides running 
on the side pn A. of the seat, these slides carrying a shaft, on which are 
mounted pinions working in racks on the underside of the side rails ; 
fifthly, in combining with the back a link pivotted thereto and to a 
toothed arc pivotted to the slide or side rail, and acted upon by a worm 
on a countershaft rotated through gearing. 


1045. Comrounp Enatnes, A. C. Henderson.—Dated 16th March, 1878.—(A 

communication.) 6d. 

is consists of an engine having two cylinders of unequal dimensions. 
single-acting and condensing, and is bolted to a cylindrical frame resting 
on afoundation. Distribu is effected at the extremity of each cylin- 
der by means of ordinary slide valves —_—— by circular excentrics. 
Each excentric governs two o ‘ite slides, For this age oo the excen- 
tric moves ina frame, to which are keyed the slide rods of the two valves 
which it commands. In order to keep the piston rods in compression the 
frame, which is hermetically closed, communicates with the condenser. 
To effect this hermetical closing a cylindrical box is used for the bearing 
of the main shaft, and is bol bo ine the frame. In this box are three 
or four cushions ; to recover the play these cushions are drawn near to 
the shaft oe of horizontal keys, which are more or less locked 
inside the es. The box is cov witha movable cap furnished with 
aplug. The shaft governing the distribution traverses a long socket, 
also closed with a plug. Inside the frame on each side of the driving 
shaft are two’ diaphragms, serving as supports to the cross heads of the 
—— These guides are cylindrical, and bolted between the external 


1046. Propucing ORNAMENTAL Patrerns on Giass, &c., J. Couper, jun. 
~Dated 16th Murch, 1878.—{ Not proceeded with.) 2d. 

The surface of the material is coated with varnish or its equivalent, 
which will resist the action of acid, such as that used for etching glass. 
The coating being allowed to dry, a stencil plate having the desired 
pattern cut therein is laid over the surface. Those portions of the var- 
nished or coated surface which are seen through the open parts of the 
stencil plate are then removed by the sand blast, and the surface is then 
submitted to the action of the etching liquid. 

1048. Apparatus ror HeaTinc WazER, J. Brunton, A. Armitage, and W. 
Taylor.—Dated 16th March, 1878.—( Not proceeded with.) 2d. 

This relates to apparatus called economisers, and consists in construct- 
ing inserted at each end into hollow circular 
water-boxes having feathers each alternate pipe. This apparatus is 
mounted —— in ne the axis or wy of the lower water-box 
resting uj a footstep, e wy of the shaft or axis, which is 
peeve ‘being su in suitable = 

with the 
which entering the box, will circulate 
pipes and pass out by the other side of the hollow 
1049. Winvow Fasteninos, B. A. Clapham.—Dated 16th March, 1878. 6d. 

The lower sash is vided with a spring bolt, which is withdrawn by 

a key or button on window sash when the window is required to be 
. The upper sash is provided with a recess in which the bolt rests 





tial motion is given to the flyer and bobbin by means of the 
aon gearing with a ion on the whorl, and the bobbin revolves 
loosely on its spindle. The s; are so calculated as, by the friction of 
the bobbin on the collar which supports it, to produce the drag necessary 
to give sufficient tension to the yarn to produce a good twist. A stop 
motion to prevent waste when one thread breaks consists of a wire held 
up by the thread, which, when no longer supported, turns on its axis, so 

as to bring a second wire down upon the yarn and guide it beneath a 

reduced = of the delivery roller, where it is no longer nipped by the 

rollers, which consequently cease to deliver it to the flyer. 

1067. Evevator ror TurasHinc Macuines, W. Bouttell.—Dated 18th 
March, 1078.—{Not proceeded with.) 2d. 

Fixed to the front of the thrashing machine (below the shakers) are 
two horizontal revol cylinders, around which, and similar cylinders 
at the extremity of the frames, run double continuous straps, with metal 
or wood splines to riddle, and spikes in the splines at intervals to elevate 
the straw as it leaves the machine. 

1068. Sewrne Macaines, W. Fairweather.—Dated 18th March, 1878. 6d 

In order to readily change the chain stitch of a Willcox and Gibbs’ 
machine to a double loop stitch when desired, the rotary looper is 
remove and a of bevel wheels are one on the driving shaft 
and the other on a stud in which there isa eyed work: in a cam 
slot in a piece secured to a rod parallel to the s and sliding to and 
fro in guides. The front end of the sliding rod a worm upon it, 
which can be turned upon the rod and adjusted by a screw. The screw 
worm gears with a on on the lower end of a shaft, having its bearing 
in a bracket sec to the frame of the machine, and the upper end of 
this shaft has a curved needle formed apes it, which has an eye in it for 
the lower thread, which passes from the spool first through an eye in a 
spring, and then to the eye of the curved needle. This spring takes up 
the slack thread during the formation of each stitch. 

1059. ApvertisinGc Frame For I[npicatine Appresses, &c., A. J. Thirion 
and H. A. Le Vavasseur de Pontigny.—Dated 18th March, 1878.—(Not 
proceeded with.) 2d. 

A frame is placed nst the wall and is divided into a number of 
spaces, into which smail strips bearing the names, addresses, udvertise- 
ments, &c., are introduced. 

1061. Apparatus For Puncuinc Hotes 1x Metat, 7. Walmsley and J. 
Thompson,—Dated 18th March, 1878. 6 7 

A number of punching heads are mounted upon a bed similar to a 
lathe bed. so that they can be adjusted to the required distances apart by 
means of pinions carried by the punching heads and gearing with a rack 
fixed to the bed. The punches may be actuated by hydraulic or steam 

re, or by means of screws, cams, excentrics, or levers. A shaft 
revolves in bearings on the bed, and the between the bearings under 
the bed are excentrically formed. Motion is transmitted through con- 
necting links from the said shaft to levers, which actuate the punch 
slides. When the punch carriages are moved the eyes of the links slide 
upon the excentric shaft. 

1064. Luoms, C. and T. H. Brigg.—Dated 18th March, 1878. 6d. 

For the of delivering the warps with equal tension and for 
pulling back, fitted to the back of the loom are brackets, the bottom ends 
of which are curved to suit the circle of the ends of the warp 
beam. These curves are lined with cloth, and on the tops of the warp 
beam hoops are fitted caps, also lined with cloth, and formed with pro- 
jecting bosses on the tops and in the centre. Over the caps are fitted 
levers working in brackets on the tops of the brackets, and made with 
openings to receive the projecting pieces of the caps and prevent them 
moving out of tion. The levers project over the warp m, and the 
ends are hooked to receive the looped ends of rods, also formed with loops 
at the other end to pass under fingers formed on the top of vertical levers, 
which work on studs fitted in bosses on the curved brackets. Une of 
these levers has a jaw in which is fitted a stud which works 4 bell cranked 
hand lever for the purpose of putting the weight on the warps, or 
removing the same for pulling back and regula‘ purposes. A hole in 
the end of this lever receives the hooked end of a rod extending across 
the loom, and connecting the two vertical levers together. Tiiis rod pro- 
jects through the lever, and is screwed to receive a nut to compress a 
spring against the lever, thus enabling the placing of the wg soe ery 
at the inning of the warp. A cord is attached to the of the 
bell crank lever, and the other end is attached to a pulley, upon 
which it is wound or unwound, such ley being actuated by a 
worm wheel and worm worked by a ca‘ wheel actuated by a pawl 
formed on a rod with a bent end. Under the warp is a bar 
supported in brackets fixed on the false rail of the loom, over which: the 
warps pass, and which is held up by | rods at each end, and held in 
position by springs regulated by nuts. As the tension on the warps in- 
creases the bar lowers, and the bottom of the bar comes in contact with 
the bent end of the pawl rod, pulling down the rod and pawl, bringing 
down one tooth of the catch wheel act: the worm and worm wheel, 
turning the pulley, unwinding the cord and lowering the handle of the 
bell crank lever, thus taking cff the required weight. ‘The apparatus for 
redui the pressure on the beam as the fabrics are woven and 
wound thereon, is formed with supports which hold up the piece beam, 
and are connected to levers fitted on studs fixed to the spur rail of the 
loom, in such a position that when the fabric is wound on the beam the 
pressure decreases. The levers have jaws to which are fixed cords 
over friction pulleys fitted to a frame tixed on the spur rail. The ends 
the cords are fastened to a spindle, on which is a —_— spring regulated 
to any degree to suit the clues of work. A hand wheel is fitted on a 
screwed end of the spindle and release the beam from the fluted 
beam both ends at once, enabling the removal of the fabric. 


1065. Apparatus ror Cuttina Eoos, L. 0. Othon.—Dated 18th March, 1878. 


Satay eienel traneperiens tanned plates, bet hich 
an ure in two ween whi 
a knife caused to reciprocate. : 
1066. INsTRUMENT FoR TAKING LEVELS FoR BuiLpInc Purposes, &c., J. 
—Dated 18th March, 1878.—{ Not proceeded with.) 2d. 
A is let into the centre of a board of suitable length, the of 
which are quite true one with the other. A pointer is mounted on a 





central axis in the and its end is to 

it to ~— 7 — Postion by its own gravity, and thus indi- 
w) board 

ate Oe ee placed, by means of graduations on 


1068. Fine-arms, &c., G. M. Donnithorne.—Dated 18th March, 1878. 6d. 
This consists in abolishing the obstruction given to the projectile in ite 
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sage down the bore in the modern of and in the 
—— pratt mtn cae 


BEE 2 potetin tne o sutied a horizontal, and 
in making the axis of revolution the shorter axis instead of the 
1069. Bourrer axp vor Rattways, F. H. F. Engel.—Dated 18th 


CouPLines 
March, 1878.—( Not proceeded 
The front part of the drow hooks made of inclined and a rod 
a This 


ses freely this hook. to one 
tide of the aod hh Gk Some with a lowe fastened 


1070. Catt on Taste Bevis, B. Tonks.—Dated 18th March, 1878.—(Not 


procesdec with.) Id. 
This consists in to or combining with call or table bells indi- 
cating mechanism, the being operated by the act of ringing the 


1071. Canp.e-noLpers on Sockets For CanpLesticxs, W. H. English. - 
gay 18th March, 1878.—(A communication.) -(Net proceeded with.) 
This consists of a dish for catching any wax that may fall, in the 
mide of Which Gidh © chert Subclar sorlet or ou is fixed. On the 
underside of the socket or cup a conical block is ie, which seats itself 
seat in a bed plate beneath the soc’ the bed plate and 
fixed together by a central screw passed them. On 
the und le of the bed plate isa binder fer securely holding the 
socket and wax receiver on the k. 
O72. Permanent Way or Raitways, W. R. Lake.—Dated 18th March, 
1878.—( Not proceeded with.) 4d. 
railway rails are used in combination with longitudinal 
wrought sleepers and chairs. whieh are of two sizes, the 
ones ex! across the track, so as to su} both rails and 
serve also as cross ties to connect the pairs of rails together. The 
een le in position in the chairs by clips and 
split keys. 
1078. Leveciinc axp Surveyino Instruments, J. T. Trench and G. C. 
Barnardo.— Dated 18th March, 1878. \. 
Asmall and a large spirit level are fixed side by side upon a 
ate, the level having two screw legs coger d ae the plate and 
ted- with nuts on both the upper and under side, by which the level is 
adjusted. The plate is fixed on the upper end of a stem which fits into a 
Sttindrical socket carried by a tripod stand. 
1074. Nur Locks, A. M. Clark.—Dated 18th March, 1878.—(A commuai- 
cation.) 64. 
Nuts cn a TD ends of rails are prevented getting loose by 
forming a rib on the fish plate, against which a wedge is placed in a 
we, and is thus brought to bear on the nut, whilst it is prevented 
seem working out by bending its end round nuts. 
1075. Merauic Atioy, A. M. Clark.—Dated 18th March, 1878.—(A com- 
munication.—(Not proceeded with.) 2d. 
To make an alloy of the colour of gold, pure copper, platinum, and 
tungstic acid are melted in a crucible and well stirred, when they are 
ulated by running them into water containing 500 grammes of slack 
ay and 500 of carbonate of potash for every cubic foot of 
water. The granulated metal is then collected, dried, and when re-melted 
in a crucible, a quantity of fine gold is added. 


1076. Corrro.tne anp RecisTerinc THE IssuE OF CHECKS OR TICKETS 
or Apmissioy To Pusiic Entertainments, &c., B. de Jong.—Dated 
19th March, 1878. 6d 

The window of the ticket-office is closed by wire gauze, a hole being 
left at the bottom for the passage of money, but too small for the passage 
of the tickets, which are pushed out through a side opening fitted with a 
disc, which, as each ticket is issued, is caused to y revolve and 
thus register the number issued. 

1077. Apparatus Usep IN THE MaNnuracture oF Gas, G. Waller and F. 
Colyer.—Dated 19th March, 1878: 6d. 

A cast iron tank containing water has rising from the centre of the 
bottom the inlet pipe, over the end of which and dipping into the water 
in the tank is a of sheet iron, which will rise and fall as the pressure 
varies. Attached to the bell is a rack with a toothed sector, on 
the axis of which is a slotted lever to receive the end of a lever communi- 
cating with the throttle valve of the engine. 

1078. Maxivc Fioors or Houses Firerroor, F. Butler.—Dated 19th 
March, 1878.—(Not proceeded with.) 4d. 

This consists in fixing to either side of the ordinary timber joists con- 
stitut: the framework of the floor a “ springer” or “ cheek ” made of 
burnt clay, terra cotta, cement, or other similar material, the said 
springer or cheek being supported by a fillet of wood and nails so as to 
leap over and completely envelope the lower part of each joist. The 

is gr vved at the upper and lower sides; and in the grooves are 
inserted tiles made of the same material as the springer, and other 
smaller tiles are fixed to the bottom of each joist, by which means the 
lower part of cach joist is protected. 

1080. Sewixe Macuines, 7. Chadwick and T. Sugden. —Dated 19th 
March, 1878. 6d. 

er to increase the speed of the shaft to receive motion, the axis of 

the driving-wheel carries a stationary toothed wheel, and the axis of a 

second wheel is fittei to the driving-wheel and gears with the stationary 

wheel and another wheel on the shaft to be driven. The presser slide 
bar is made capable of turning away from the needle by making a pro- 
jection on the upper end of the slide bar to fit a slot in the “block” in 
which it slides, and where it is fixed when sewing by means of a set 
screw. In order to reduce the arm of machines for boot and shoemaking, 
and yet allow the shuttle carried by the arm to hold a large supply of 
thread, the arm is made of steel, and the shuttle fills nearly the entire 
circular cavity left in the arm for the shuttle and its driver. ‘he shuttle 
does not slide through the loop in the needle thread, but has a hook ti: 

which takes hold of and enlarges the loop as the shuttle rotates, unti 

the loop can pass over the of the shuttle opposite the hook, when 

the loop is free from the hook and a two-armed lever acted upon by a 

spring draws up the slack d, 


1081. Ittuminatine, &c., BooksinpeRs’ AND LIKE CLOTH FOR Booxk 
Covers, P. L. Deighton.—Dated 19th March, 1878.—(Not proceeded 
with.) QW. 

This consists in preparing the cloth or linen for books before being 
made into covers by printing upon them by lithographic stones or by 
wood blocks in plain ink or in colours deviced and reyistered as to form 
a positive picture, which may be afterwards impressed in parts to give a 
raised appearance in relievo for ornamental effect. 

1082. Stream Spray Propucers ror Surcicat Purposes, &c., J. Ham- 
mond.—Dated 19th Mareh, 1878.—(Not proceeded with.) 2d. 

This relates to a method of arranging the vessel in which steam is 
produced so as to direct the spray in any required direction, and consists 
in mounting such vessel upon  agpecas or in a ball-and-socket joint in its 
a cee pe frame. The nozzle is constructed with a nanow oblong orifice 
instead of a round orifice. 


1084. Manvuracrure or Sutpuvuric Acip, W. J. Blinkhorn.—Dated 19th 
March, 1878. 4d. 

In order to economise nitrate of soda or potash in the manufacture of 

sulphuric acid, the sulphuric acid gas from To ge oy or sulphur burners is 
t in contact with nitrous gas, w is evolved from a liquid 

solution of nitrate of soda or potash, and sulphuric acid is thereby formed. 

The sulphate of soda or potash formed in the acid vessel is removed from 

time to time in any suitable manner. 

ee eee Fire-arms, W. Richards.—Dated 19th March, 
1d. . 

This consists in fastening the barrels by means of a circular tumbler 
fastening the extended rib on the side and front, or cither of them, of 
the lower ion. This tumbler is worked underneath the break-off by 
means of the lever that is usually employed to open the gun. 


1086. Routume anp SHapixc Inox anp Steet, 7. Williamson and A. 


Younger.—Dated 19th March, 1878.—{ Not proceeded with.) 2d. 
The usual reversing rolls, through which the bloom or ingot of iron or 
steel is and d, a placed by aseries of pairs of rolls 





P » are 
arranged in a continuous line or row. 
1087. Sarery anp Cueck Vatve Apraratus For STEAM BoILers, J. A. 

and J. Hopkinson.—Dated 19th March, 1878. 6d. 

This sists of an apparatus in which the safety valve is weighted by 
a cup or vessel containing mercu in combination with a 
column pipe and receiver, and either with or witheut a lever, and which 
operates to effect a free discharge of steam from the boiler. 

3088. BREECH-LOADING SMALL-aRMS, S. Mills.—Dated 19th March, 1878. 


The mechanism for bolting down the brecch ends of the barrels for 


is constructed as follows:—On the tang of the break off is 
inted an arm turning in a horizontal ¢, the front end of this arm is 


ited by a joint pin passing through it near one side to the correspond- 

side of 7 ayo the break off ; underneath the said arm, and work- 
ing in a on the tang of the break off is a sliding bolt, the front 
end of w! when the bolt is in its shot position, in a slot in 
the end of the ri barrels and 











| 


COUNTERACTING OR COUNTERBALANCING THE 
Return Weicut or Hypraviic Coat Tips, G. Parftt.—Dated 19th 
March, 1878. 4d. 

The ordinary weights and chains are dispensed with, and an auxiliary 

the lifting ram or rams, which will draw 

in water on the up stroke, and cn returning will deliver that water into 
the main, thus acting as a coun’ nce, and at the same time keeping 
up the pressure in the main. - 

1094. Apparatcvs ror UtiLisinc Mrverar O1Ls For LigHTING PuRPOsEs, 

B. F. Stockman.—Datel 19th March, 1878.--Not proceeded with.) 2d. 
The lamps are construc metal and of such form that the surface 
of the oil within them when filled up to the highest level sha 1 corre- 
spond with the maximum height allowed for the oil in the burners to 
prevent over saturation of the wick; while the lowest de shall give 

the minimum height of oil in the burner, that is to say, there is such a 

of height for the consumption of the oil as will admit of the most 
uniform flame. 

1095. Rerricrrators, W. R. Lake.—Dated 19th March, 1878.—(4 com- 

munication.) 6d, 
refrigerator has practically no inlet for external air. It has an 
outer case and an inner ind torr ible case, the latter form- 
ing the provisi hamb B these two cases on all sides isa 
free space for ice and air, the said inner case or provision chamber being 
provided with an air escape opening and air inlet, all constructed and 
opuatns together to promote and sustain a constant circulation of the 
of the provision chamber out at the and in at the bottom thereof. 

An inclined rack is provided, upon which ice is placed above the provision 

chamber, a door at the top of the outer case being afterwards closed. 





P 





practically air-tight, the only communication with the outsiae being 
through a drip pipe at bottom, out of which a little cold air may flow, 
but by which warm air will not enter. 
1097. PNevMATIC ARRANGEMENTS FOR UNCAPPING OR SHUTTING THE 
LeNses or PuHorocraPHic Apparatus, J. W. 7. Cadett.—Dated 19th 
* —. —, “4 b e 
'o a portion of the apparatus — e lens is fitted a case or box. 
which contains a bellows or case acted on by springs or otherwise, the 
said bellows being in communication with a pipe opening into the 
eumatic tubing. On a spindle acting on or ty the said bellows is 
tted a shutter, which projects beyond the case or box. By pressing an 
air or gas chamber in communication with the tubing, the bellows or 
case fitted to the = ge is actuated, and the shutter or cap is moved 
so as to uncap the lens as required. 
1098. Faciuiratinc THE TURNING OveR oF SHEETS OF Music, W. C. H. 
Davis.—Dated 19th March, 1878.—(Not proceeded with.) 2d. 

The sheets of the piece of music are each formed with a projecting 
piece, whereby they may be rapidly turned over. 

2135. Leap Provectites, S. Pitt.—Dated 29th May, 1878.—(A communi- 
cation.)—(Complete.) 4d. 

This ists in the treatment of projectiles composed in part or wholly 
of lead with a solution of a salt of tin, and with agitation, either 
separately or —er the effect of the first-named treatment being the 
coating or plating of the shot with tin, and the second the burnishing of 
the plated shot. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Upon ’Change in Birmingham to-day—Thursday—and in 
beg agen my on Wednesday there was no disposition shown 
by the ers of finished iron to push business. Business is 
mostly doing in — bars and in strips, and whilst the former 
can be bought with less difficulty than heretofore at £5 17s. 6d. 
up to £6 10s., £5 15s. is a figure not now wholly confined to bars 
rolled from old rails. £5 15s. for common bars is, however, still 
an exceptional figure. Sheets of a Ligh quality are going out for 
stamping, and a few orders for less valuable sorts are in hand on 
account of the requirements of Russia; but the bulk of the 
season trade in sheets for that empire, which used to be distri- 
buted throughout this district, now finds its way to Belgium, where. 
large orders of that sort are in hand at the present time. 

There is less inquiry for light iron girders, which began to be 
more inquired for when iron Somme so cheap. Builders and con- 
tractors are looking to buy light rolled girders of Bessemer steel 
at much less money than is charged for heavier iron girders. 
This week also the wrought iron anchor business hereabouts 
is prejudiced by the authoritative information from the 
Admiralty, that though my lords have not given orders for 
the general substitution of steel for iron anchors, yet 
that they have ordered experiments with certain steel anchors. 
The fear here is that steel anchors will be found much cheaper and 
no less serviceable in some sizes than wrought iron anchors, which 
afford much employment to skilled smiths in this district, and is 
a considerable source of demand for best Staffordshire bars. ‘lhe 
pipe founders and the wrought tube makers look for little or no 
diminution ultimately in the inquiry for such products through 
the progress of the electric — movement, because pipes and 
tubes will be necessary in the distributing of the power. ean- 
time the demand is falling off at some works at a time of the year 
when it a. increases. A similar experience is repo by 
the ier, the chandelier, and the gas fitting firms; though as 
to them, also no disadvantage, but rather benefit is 
believed to be likely to attend the contemplated change in our 
leading artificial light. 

Messrs. Matthews and Co., of Corbyns Hall, Dudley, have this 
week joined Messrs. Ward and Sons, of Bilston, in having blown 
out their last furnace, through their inability to find a market for 
the iron which they have upon hand. ‘To-day and yesterday 
Staff ire all-mine cold blast iron was off at from 
£4 12s. 6d. to £5, and hot-blast at £1 less. Cinder pigs were 
obtainable at within 40s. Hematites from the West Coast were 
easy to buy at 65s. short weight, and Tredegar iron made mostl 
of high-class foreign hematite ore, but with a mixture of Wel: 
argillacous stone, was to be had on the same terms, delivered into 
this district. , 

Coal was abundant at, for domestic uses, 12s. 6d. to 14s. for 
best thick, and 7s. 6d. to 9s. for furnace coal. For domestic uses 
there was a slightly better demand, but sales of furnace and forge 
sorts are difficult to make. 

Messrs. L. George and E. Rose have retired from the ner- 
ship comprising the Walsall District Iron Company, W: 

‘The Stourbridge Improvement Commissioners have appointed 
a committee to consider the best mode of draining the town, of 
Gopemes of the sewage, and of removing the flood gates from the 
river Stour. 











lti +, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

TuE reports from all branches of the iron trade in this district 
continue of a very unsatisfactory character. The blast furnace 
—— have not half their plant going, the forges and 
oundries are very poorly supplied with orders, and some of the 
largest machine shops and engineering works in Lancashire are 





formerly in v ; this course, I understand, recei much m 
Y fromthe. ap rwas ogee ye 


rages from the principal firms than the al! 
further reduction in the rate of wages. 
At Manchester on Tuesday the market if anything exhi a 
duller tone than last week, and although there was a tolerably 
good attendance on poe very little business was ae 
re are plenty of low sellers in the market, but low prices do 
not stimulate demand, and the principal makers do not seem 
inclined to go much below late rates, as they consider that if there 
were really any requirements on the epee ey age are 
now quite low enough to command business, but for the present 
it is evident there are extremely few buyers in the market. 
Lancashire makers of pig iron still quote reageines | their list 
rates of 50s. per ton for No. 3 a and 49s. for No. 4 forge, 
less 24 per cent., delivered into the Manchester district, but they 
show more disposition to meet the market, and local iron can be 
bought in the district at considerably lower figures than the 
above, although in the face of the keen competition of outside 
brands ucers find it very difficult to secure any portion of the 
few orders at present offering. The exceptionally low = at 
which Scotch iron has recently been offering here has brought 
forward a few inquiries for forward delivery, but in other outside 
irons there is very little doing, and north country brands, of which 
usually a very considerable quantity is sold in this district, seem 
for the present to be almost shut out of this market by the 
Pampers, the prices at which some of the Lincolnshire brands 
can now be bought here, one lot of foundry, I hear, having been 
sold at as low as 44s. per ton, less 2}, delivered into this district. 
For finished iron delivered into the chester district quotations 
remain at about £6 per ton for Lancashire and Middlesbrough, 
and £6 5s. for North Staffordshire bars, but although there is no 
official reduction upon late rates, a good specification could be 
placed at a very low figure. 

The coal trade continues very dull. House fire classes of fuel 
are not meeting with the demand that is usual at this season of 
the year. Common coal for steam and ironmaking purposes is 
very bad to sell, and burgy and slack for engine rag are a 
drug. Prices are very low and extremely irregular, holders of 
inferior classes of fuel pushing for orders at almost any price that 
buyers will give. The average quoted prices at the pit’s mouth 
are about 9s. to 9s. 6d. for best coal ; 7s. to 8s. for seconds ; 5s. to 
6s. for common coal; 4s. to 4s. 6d. for burgy; and 3s. to 3s. 6d. 
for slack, but these figures do not in every case represent the 
actual selling price. The shipping trade is in a very dep 
condition, and there is very little being sent away to either home 
or foreign ports, notwithstanding the low price at which coal can 
be bought, steam coal being offered at figures which leave less 
than 5s. per ton at the pit. 


The annual igo 3 of the Manchester Geological Society was 
held on Tuesday, and Mr. J. E. Forbes, F.G.S., who for sixteen 
years had filled the office of hon. secretary, was unanimous} 
elected president for the ensuing year in the place of Mr. Jose 
Dickinson, her Majesty’s chief inspector of mines, who retired. At 
the meeting of the Manchester Scientific and Mechanical Society, 
held last week, Mr. Wm. Gadd, C.E., read a paper on the subject 
of marine catastrophes, and after urging that steamers going with 
the tide in rivers should be restricted to a moderate s: , that 
police boats with power to control the traffic by means of suitable 
signals should be placed at all the sharp bends of a crowded river, 
and that such signal stations should be provided with ordinary or 
special life-saving apparatus, pro’ a method of designing 
aa a requirements on board ship, so that they themselves 
should become life-saving apparatus independent of life-buoys or 
boats which generally were not available on a suddden a % 
Wetibinviowhaerepeest ete ree Stee the bulwar 
of loose sections, composed chiefly of hollow thin metallic tubes, 
divided into ey age eh § diaphragms, the sections to be about 
12ft. long, each to be divided into a number of compartments, of 
any suitable form, and provided with projections on their under 
sides, so as to be fitted on to the oe of the top rail of the bul- 
warks, and to be a substitute therefor. These sections, when 
immersed in the water, would form so many pontoons, and would 
be provided with cords and loops —_ their sides, and in the 
event of the ef going down, would be lifted out of their place 
by the action of the water. He would also construct the whole cf 
the seats on the deck in the same manner, and underneath every 
seat and along the entire length of the bulwarks, and lying on the 
deck, other floating tubes could be provided. In the case of sea- 
going vessels he would fit the bulwark tubes with hooks, rings, or 
slots, so that in the case of foundering they could be jointed 
together, either before or after taking to the water. The great 
advantage of this arrangement would be that it would be in per- 

tual readiness for any sudden emergency, and there was no 
sub that vessels could be readily titted in this manner. 

The effect of the financial panic, and the consequent failure of 
several eminent commercial firms, is being shown in the hematite 
iron trade of North Lancashire and Cumberland by the increased 
want of confidence which is observable in certain quarters, and 
also by the care with which buyers give their orders, and the 
caution which must necessarily be exercised under the circum- 
stances, by sellers. The output of iron has been slightly reduced, 
as I stated last week, and the opinion is exp’ that if the 
present tone of affairs continues, a further reduction in the 
amount of iron manufactured will be found necessary. 
Prices are at easy rates, No, 1 Bessemer being stili quoted 
at 55s. per ton, and No. 3 forge at 53s. 6d., while 
other qualities are at a proportionate value. Stocks of iron are 
large at most works, and it is possible they may be larger. With 
the Continent only a small business is doing, and it is on home 
account chiefly that the work in hand now relates. Steel makers 
are employing their mills on part time, and rails are the chief 
feature of the output, but makers have supplied a greater part of 
the large contracts they had in hand some time ago. Iron ship- 
builders are still looking out for new orders, but few are offering. 
Finished ironworkers are in the same position. Engineers, bo 
in the marine and general departments, are only employing 
about one-half of the hands their works are capable of accommo- 
dating. Iron ore is weaker in demand, but a firmness in price is 
observable, and pits are being closed, and in other cases put on 
short time by raisers, rather than submit to a reduction in the 
price of the raw material. Coal is quiet and depressed. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Turncs have not yet reached their level. In trade we have not 
yet touched the bottom. The renewed failures in the Glasgow 
district have increased the general distrust, and the feeling in this 
locality is similar to that expressed at Manchester the other day 
—that there must be an end of a good many more doubtful con- 
cerns before the commercial atmosphere gets healthier and more 
bracing. This is undoubtedly the testing time for trades every- 
where, and only those who can bear a long and a stiff strain will 
find their resources equal to the crisis. Perhaps there never was 
a time—certainly not within the last ten years—when so man 
firms were trembling in the balance. The accretions of profit 
made in prosperous years are swiftly melting away. Unproduc- 


tive works are eating their own heads off; and in many cases 
where work is being done the object is more to keep the machinery 
employed than with any hope of profit. In their case it is con- 

= cheaper to go on than to stop the works, even although 
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on means a definite loss every day the machinery is 
The puddlers and shinglers employed in the iron trade of this 


district have been put on two days’ time. Up to this week these 
workers have three days’ work; and the lessened labour 
co! the of the wages’ reduction under 


ag} immediately on 
Mr. Chamberlain’s award, has caused much disappointment. 
The employers say that the change is unavoidable, as the trade, 
ly with the North, has got even worse than it was. 
wametied state of commercial affairs has had a icularl: 
depressing effect upon the iron industry, and if no favourable 
turn takes place at an early date, the suffering of the workmen 
will be largely shared by others in a much higher position. It is 
positively pitiable, walking along the iron districts of Sheffield, 


to see not only the immense amount of valuable plant lying idle | were 


and rapidly dopresiets ing in value, but to find that there are 
whole Blocks of houses standing unoccupied, and in those which 
are inhabited several families are huddled 
tions certainly not conducive to comfort, in defiance of the 
most important sani considerations. 
en the iron es were in the most perous state, 

Fe apse labourers were tempted by the high wages to leave 

eir rural employments to take situations in the furnaces. These 
men have fought against going back to their former avocation, 
but they are rockon gg en the tilling of the soil again, while nota 
few have emigrated. hen the iron trade revives, ironworkers 
who are left will have a better opportunity of improving their 
position now that the number of their class is reduced. Agri- 
cultural labourers, after their experience of the last three ye 
will not readily return from rural work to the uncertain, 
tempting, employment in the towns, 

At the Staveley and Sheepbridge Coal and Ironworks every 
effort is being made to reduce the staff. In no other way can 
such large concerns hope to pay their way, though the reductions 
must widen the area of want and suffering. see 

There is a gratifying business still doing in the rail mills, two 
Sheffield .houses being very actively employed on Russian and 
other orders. At the steel works of Messrs. Wilson and Cammell, 
Dronfield, the rails mills are completing extensive contracts for 
India, from which market there have been several extensive orders 
of late years. In the general steel trade there is little change. 
Three steel manufacturers inform me that the demand has 
diminished, both from home and foreign markets. Although 
workmen are not fully employed, the steel department is in a 
fairly satisfactory state as trade at present. 

Two engineering firms report that they have fair local orders 
on hand, but there is scarcely any business on foreign account. 

Several collieries which have been laid idle for some time are 
expected to be re-opened soon, and on the prosperity of the coal 
trade depends very largely the business in the engineering esta- 
blishments. 

Saws, files, and edge-tools are, if anything, rather worse than 
before, except in the case of leading houses, who state that they 
have nothing pda of. The home, colonial, and foreign 
markets are generally flat. The cutlery trades are expected to 
improve towards the close of the year, but with the exception of 
two standard houses, there is not much doing in these branches. 

American advices report an improvement in general hardware, 
but the revival has not yet been much felt in Sheffield. Stove 
grate manufacturers report that they have just closed a dull 
season, and anticipate hard times for their workmen during the 
winter. One firm, however, state that they find affairs improving 
yay! in the home market. A gentleman connected with one 
of the largest ironworks in the Midlands—one of the members of 
the Iron and Steel Institute who visited the principal iron and 
steel works in France—has written to his brother his impressions 
of Creuzot. His brother has shown me the letter. The writer 
closes by saying :—‘‘I hope my going to Paris may be produc- 
tive of good, assure you it has knocked all the conceit out of 
me as far as iron-making is concerned.” i 

Mr. J. Stanley, of Sheffield, is about to erect an ironfoundry 
at Charlton Brook, near Chapeltown. Mr. William Marsden, 
builder and contractor, Burn Cross, Chapeltown, has taken the 
contract. 

Messrs. Brookes and Crookes, of the Atlantic Works, St. 
Philip’s-road, have been making some very superior knives for 
her Majesty. Fug 4 are pearl-handled, of the best quality. Each 
knife contains the blade and instruments and needle-case. A lady 
of the a fs household purchased a knife of the sort in London, 
and her on ee y, seeing it, was so pleased with the production that 
she ordered half a dozen of them for presentation to members 
of the Royal family. 

Messrs. W. Coope and Co., Limited, Tinsley—steel and iron— 
have made a further call of £5 per share. is will make £45 
subscribed, leaving only £5 per share to be called up. The local 
shares are very dull and depressed ; even gas, usually very firm, 
being affected by Edison’s discovery of the subdivision of the 
electric light. 

On Tuesday afternoon the Yorkshire Engine Company ran a 
tramway engine on the Attercliffe route of the Sheffield Tramways 
Company. Representatives of the Sheffield a t' 
Fy gpa | i the manufacturers, the Manchester, Shef- 
field, and Lincolnshire Railway Company, and many others were 
sap It was admitted that although the engine could scarcely 
»e considered perfect in every respect, it was the most satisfactory 
that had been tried in Sheffield. The company have made a 
valuable contribution to the —- of steam tram-cars, which 
are certain to come into general use sooner or later. 


ther under condi- 








THE NORTH OF ENGLAND. 
- (From our own Correspondent.) 

Tue Cleveland iron trade continues to be exceedingly quiet. 
Merchants are not purchasing forward, and all that is being done 
relates to the delivery of old contracts. Makers quote from 38s. 
down to 37s. for No. 3, and other qualities in proportion, but 
even these low figures do not tempt buyers. ‘The alarmin 
rumours which were circulated recently, affecting the stability of 
one or two large firms in this neighbourhood have now subsided, 
and there does not appear to be any likelihood of financial disaster 
on a large scale, if at all. Pig iron makers are taking matters 
very coolly, and are arranging for further reductions in the 
make of iron. Owing to local causes, five furnaces—those of 
Messrs. R. Lloyd and Co.—have been idle for nearly a week, and 
this will largely tend to make up for the lesser quantity of iron 
sold. It is intended by other firms to put one or two furnaces 
out of blast permanently. Stocks will not be very largely 
increased during the present month, but some increase must 
naturally be expected. Messrs. Connal and Co. have not been 
receiving much iron mr and their stocks have decreased 600 
tons: since last week. ey now stand at 65,400 tons. They 
state that their f.o.b. Middlesbrough warrants are quoted 
nominally at 38s. 3d. net for No. 3. 

I informed you a fortnight ago that an influential deputation 
from the Cleveland Ironmasters’ and Mineowners’ Associations 

ad waited upon the directors of the North-Eastern Railway 
Company for the purpose of requesting a grant of some further 
relief in the rate of carriage of pig ron and iron producing 
materials. The rebate they asked for was 74 per cent. upon the 
present rates. The directors considered that request, and have 
now answered as follows :—‘‘The directors were assured that 
efforts were being, and would continue to be made with all parties 
interested, including the owners of royalties and we poey Bae —— 

in the 


the circumstances above enumerated are pared, as an experi- 
ment, to make a further allowanoe from the Ist November to the 
30th April next, of 74 per cent. on the same traffic as is now su 
ject to a similar rebate.” This decision has been received with 
great opapumiagn in this district. It may at first sight appear 
to be but a very small matter. When the large freights, however, 
are taken into consideration, it will be seen to be a concession 0! 
no mean character. The rate of carriage per ton of iron from one 
works in Middlesbrough to another is 1s., and is increased pro- 
portionately to the distanced traversed. 

The steel rail trade is about the best employed at present. 
Messrs. Bolekow, Vaughan, and Co., have commenced with an 
order for 20,000 tons of steel rails for the North-Eastern Railway 
Company. ‘lhe works of this firm at Eston have, ever since they 

started about two years ago, had an unexampled run of good 
work. Progress is being made with the preparations for testing 
the process of Messrs. ‘'homas and Gilchrist for the purificaticn 
of iron when in the converter. ‘This process has been the subject 
of much discussion, and the results of the experiment are looked 
forward to with very great interest. — 

The finished iron trade continues in its ordinary state of dulness. 
A meeting of the North of England Iron Manufacturers’ Asso- 
ciation was held at Newcastle on rasan 8 last, when it was 
agreed to reduce the wages of ironworkers 5 per cent.. on forge 
and mill work, and 6d. per ton on puddling. A meeting of the 
Standing Committee of the Board of Arbitration is being held 
to-day—Thursday—in order to discuss the matter. 

Iron shipbuilders report better work. A restoration of con- 
fidence would soon bring shipowners into the market, as the rates 
of building are now quite as low as there isever any likelihood of 
them becoming. During the week several launches have taken 

lace. On Saturday afternoon, Messrs. R. Dixon and Co, 
feenrbad an iron screw steamer called the Congress, built to 
the orderof Mr. Hee? Pease, of Darlington, and intended for the 
iron ore trade frrom Bilbao, in Spain. She was 260ft. long, 32ft. 
beam, and 15ft. 6in. hold, and of a carrying capacity of 1653 tons 
dead weight. On the same day an iron screw steamer was 
launched from the yard of Messrs. Richardson, Duck, and Co., 
of South Stockton. Her length is 266ft. Gin., breadth 34ft. 
depth 23ft. 6in. She was built to the order of Messrs, Jinman 
and Co., of London, and is intended for the East Indian and 
American trades ; she will carry passengers. Messrs. E. Witthy 
and Co., of. Hartlepool, also sent the steamship Chamois, built 
for Messrs. Coup, Lohden, and Jackson, of London, on her trial 
trip on the same day. ‘Ihis vessel has a carrying capacity of 
1800 tons dead weight, and is 252ft. long, 32ft. beam, and 
22ft. Gin. deep. Messrs. Wm. Gray and Co., of West Hartle- 
pool, launched a large steamer on the same day, built to the order 
of Mr. E. Pembroke, of London. 

Last week I referred to the question of a proposed reduction of 
the wages of coal miners. n Saturday delegates from the 
Miners’ Association met the colliery owners at Newcastle, and 
the owners stated their intention to insist upon a reductiun of 124 
per cent. in wages and request the men to work one hour longer 
each day. The delegates had a fortnight allowed in which to 
communicate with the miners. 

I am glad to state that the South Skelton mines, which 
belong to Messrs, Vaughan and Co., in liquidation, and which 
were closed for a few weeks, are now reopened, and are likely to 
be kept on full for some time to come. ‘They employ about 300 
miners at prosent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


WE have not as yet—nor are we likely for a long time to come 
—got over the ill effects of the stoppage of the City of Glasgow 
Bank. In common with other branches, the iron trade is suffer- 
ing from the effects of the calamity, and the widespread misery 
certain to overtake the unfortunate shareholders, who are on the 
eve of being caused to contribute £500 for’ each £100 of stock, 
must act injuriously upon all their connections. The best that 
can be said for the iron trade this week is that prices have not 
receded so much. as they did in the week a It is true 
that the foreign shipments of pi a avourably with those 
at the same date last year, and that the Middlesbrough imports 
are on the decrease, but when it is considered that both condi- 
tions are attained by 4ales at figures which cannot possibly be 


remunerative, the advantage will 4 ved but a doubtful one.’ 


Since last report three furnaces have been blown out at Glen- 
garnock and one relighted at Gartsherrie, so that there are now 
ninety in blast as compared with eighty-eight at the same date 
last year. A small quantity of iron p in Messrs. Connal 
and Co.’s stores in the course of the week brings the quantity in 
stock up to 198,933 tons. 

There has, comparatively speaking, been a fair business done in 
the warrant market this week. Prices had receded on Friday to 
43s. 9d, On Monday the market opened dull, but aftewards im- 
proved, business being done in the morning at from 43s. 74d. to 
43s. 94d. cash, and 43s, 9d. to 44s. one month ; and in the after- 
noon at 43s. 10d. to 43s, 10}d. cash. The market was very firm 
on Tuesday, with business from 43s. 104d. to 44s. 14d. cash. The 
market was quiet on Wednesday, with. sales at 43s, 11d. to 44s. 
cash, ‘T'o-day—’Thursday—a firm feeling prevailed, and busi- 
ness was done at 44s. and 44s, 1d., a half cash. 

In makers’ iron there has been a fair business doing. Coltness, 
Nos. 1 and 3, have declined 6d. each; Summerlee, No. 1, 6d.; 
No. 3, 1s.; Lan loan, No. 3, 1s.; Monkland, No. 3, 6d.; Clyde, 
No. 1, 1s. 6d.; N o. 3, 6d.; Glengarnock, No. 1, 6d.; and Shotts, 
Nos. 1 and 3, 6d. each. The, exact quotations are given in 
another page. 

Some of the iron and coalmasters have not yet lost. hope that 
they will succeed in inducing the railway companies to reduce 
the rates for the carriage of minerals, as well as prevail upon the 
landowners to modify the royalties. 

The home demand for manufactured iron—the prices of which, 
though nominally unchanged, are rather easier—is very sluggish, 
but the inquiries from abroad are on a fair scale, considering the 
times. week’s shipments of iron manufactures from the 
Clyde included a steam barge, valued at £6400, and machinery 
£5500, for Rangoon; four locomotives, valued at £3874, and 
machinery, £6671, for Calcutta; other machinery, £3300, of 
which £1700 was sugar-making for Manilla; castings, £20,000 ; 
bars, £6100 ; and wrought and other iron, £7200. 

Coal dealers complain that the inquiry for coals on the part of 
domestic consumers is not so great as usual. This may possibl] 
be the case; but the chief drawback is undoubtedly too muc 
competition both in production and sale. The foreign shipments 
of coals are also limited in quantity, and the prices of all sorts 
continue low. 

The reductions of wages given notice of to the miners about a 
fortnight ago are now taking effect, the men, as a rule, offering 
no resistance. But several additional intimaticns of reduced y 
have been made, among others at Messrs. William Baird and Co. 8 
and Messrs. Addie and Son’s works at Denny, and at the collieries 
at Blantyre and Kilsyth. Owing to dulness of trade, the Fleming- 
ton Coal Company stopped one of their principal coal pits at 
Cambuslang, on urday, ing off upwards of a hundred 
men. At Kilsyth, Messrs. ‘liam Baird and Co. have stopped 
their Turnahill ironstone pit ; but the re-opening of the Barwood 
colliery, where the terrible fatal explosion took place early in the 
year, will afford work for a number of the men thrown out 
of a A few weeks ago over 700 men were thrown 


. 


concessions so as to reduce the cost of production of idle at tbridge by the suspension of the colliery firm of 
North-Eastern district, and that in asking the Find Messrs. enanidee and Dieeek} but it is thought that as 


Railway Company to consent to a reduction in their present 
charges, such reduction was sought for only as a temporary 
measure, and in the belief that it would tend to strengthen and 
maintain the present trade of the district. The directors under 





their state of affairs shows a surplus of £33,000, ents 
will be made to resume wperations 2 the works, sian 
The reduction of 7: 


tive shipbuilders w! came into. force. 


cent. in the w of the Clyde opera- 
fant week has naturally 


given offence to the workmen. The United Society of Boiler- 
makers and Iron Shipbuilders have given notice to the ev ; \vyers 


b- | that all the men connected with their society who are not en) aged 


on contracts will at once cease working, while the others will 
come out on strike as their contracts expire. On the other hand, 
the executive of the Engineers’ Society, while objecting to the 


f | amount of the reduction, advise their members to do nothing 


rashly. A majority of the operatives of all classes will, it is 
ex remain at work; but the sectional strike which is 

i € lace will greatly interrupt the trade, and it is earnestly 
to be hoped that some arrangement to avert a prolonged dispute 
will be made. 

Messrs. John Elder and Co. have this week launched the Con- 
quest, the last of the six steel corvettes they have had under con- 
struction for the Admiralty. On the occasion of the launch, Mr. 
Pearce, one of the partners of the firm, stated that whereas five 
years ago they had twenty-three vessels on hand and contracted 
for, they have now only three vessels on the s and not a 
mee order to take up after these are completed. essrs. Elder 
and Co. have, in these circumstances, been obliged to discharge 
several hundreds of their workmen. 

Mr. Grothe, C.E., who was the resident engineer of the Tay 
bridge, has been appointed manager of the mines, works, and 
railways of the Tharsis Sulphur and Copper Company in Spain. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE issue of the inquest at Pontypridd, into the accident on 
the Taff Vale Railway, has been a verdict of manslaughter 
against Roberts, the signalman, who gave “line clear” just as 
the Rhondda train was approaching the spot. Since the accident a 
fresh signal has been placed at the part where the junction com- 
municates with the main line, the aim being to carry out the 
Government inspector’s view that as little as ible should be 
left to direct human agency. It has been found that locked 
points are more preventive of accidents than any other means, 
and Iam glad to see at Cardiff new station of the Taff Vale 
Railway, where the traffic is nec ily very great, that these 
matters have not been overlooked. A proof of the excellence 
of the arrangements and management of the Taff Vale 
is the paucity of accident for so many years, and that, too, upon 
branches eminently favourable for accident. From Treherbert to 
Pontypridd the gradient would admit of a loaded carriage running 
down by the force of gravity, and so from Merthyr to Cardiff; 
yet though the main lines have a vast number of colliery sidings, 
po on an accident has occurred. Safety points are numerous 
on the line; but should the inquiry have disclosed any failure in 
the matter of signals, this will soon be remedied. 

There is not so much animation in the coal trade as one expects 
to find at the present season, and the only encouraging symptoms 
are —es of freights. Prices continue low, and I am assured 
by one of the principal buyers of large screened steam that his 
house has su ed lately in puttingina large order for a trifle over 
5s. per ton! This statement may be accepted as thoroughly 
correct, and nothing more — can be adduced of the 
serious depression existing in the trade. It is a matter of sur- 
prise that in the face of this, of lowering gas shares, and of 
probable revolution in motive power, that large colliery 
ventures should still go on. If electricity is to light houses 
as foreshadowed, the coal trade will probably receive a severe 
injury. 

Mr. Jenkins, the able surveyor to the Mountain Ash Board 
of Health, is now ee an arrangement for supplying the 
necessary power to work electric machines, which is as aval ae it 
promises to be effective. Some little mishaps to the boring engine 
at Harris’s Navigation has interfered lately with operations, but 
they will soon be resumed. 

The leading question now in the eoal world is cting the 
starting of a general miners’ fund, and a very large and important 
meeting, presided over be the High Sheriff of Glamorgan, was 
held of Oardil this week, when. the sublease ‘saih alecdiy 
discussed. It was agreed that the three leading nies 
should be brought to bear; first, the men by a su 
tion of 3d. a week and »oys 14d.; secondly, by e@ 
coulowners giving 20 per cent. on the total subscribed by the 
men, and 30 by the landlords, foregoing 1 per cent. of their 
royalties for the same object. The only difficulty will now be 
with the men, but I would suggest the immediate starting, even 
if only a small section of the menagree. The Durham ocia- 
tion was an institution of slow growth, but now £60,000 are in 
hand. At present the coal trade is so depressed that even 3d. to 
a collier is of importance. I believe some work with only half 
nourishment. The whole total coal sent foreign last week from 
Wales did not exceed 95,000 tons, and of this Swansea only sent 
7194 and Newport, Mon., 14,913. The French demand was in 
round numbers 33,000 tons, and about the same quantity went 
to the Mediterranean. The West India trade has shown amove- 
ment for the better, and there are now about 5000 tons going 
there from the various ports weekly. Business with Spain is 
inconsiderable, and notwithstanding from 10,000 to 20, tons 
of iron ore are received weekly from that quarter, we only send 
out from 2000 to 3000 tons. 

T have little to record in connection with the iron or steel trade. 
As for iron, beyond a little doing at ‘Tredegar, the make seems to 
be almost gone out. The total rails, bars, and sheet from all 
Wales last week was 4448 tons; the principal part of this went 
to Maryborough, Lyttleton, Barcelona, &c. A small quantity of 
pig has been sent to Sulina, and the usual cargo of sheets for 
Amsterdam by the Booker Company. 

The action of the tin-plate firms will lessen the output b 
60,000 boxes per week, and will certainly tell upon the price. 
quiet, steady advance is beginning to manifest itself, and makers 
can book any amount of orders ata slight advance upon the 
quotations a week ago. 

The Abercarne Fund has totalled up £55,000. Clearing opera- 
tions are not yet concluded. 








Launcu IN Patstey.—There was launched from the Abercorn 
ae Company’s Yard, Paisley—Messrs. Donald and 
Wilson’s—on Saturday, the 26th October, a finely modelled screw 
steamer of the following dimensions, viz., 135ft. by 21ft. 6in. by 
10ft. Gin. hold... She is built to the order of Mr. George Clark, 
Ayr, and is intended for the coasting trade, classed at Lioyd’s 90a. 
As the vessel left the ways, she was christened the Kelburne, by 
Miss Minnie Clark, daughter of the owner. Engines of 50 horse- 
power will be supplied by Messrs. J. and T. Young, Ayr. 


Souru Kensincron Museum.—Visitors during the week ending 
Oct. 26th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 - Museum, 10,597 ; mercantile marine, building 
prye 3 other collections, 1268. On Wednesda , Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 p.m. tne, 
1763 ; mercantile marine, building materials, other collec- 
tions, 93. Total, 13,721. Average of . corresponding week in 
a Pasi 14,276. Total from the opening of the Museum, 

9021, 141, 


““MACNIVEN AND CAMERON’S pens are the best.” — Public 
inion. 


“They come as a boon and a blessing to men, 
j The pickwick, the owl, and the Waverley pen.” 
6d. and.1s. per box. At_all stationers. .‘‘ They are a treasure.” 
\—Standard. Specimen box containing all the kinds 1s. 1d. by 
and lair-street, 





i Patentees: Macniven eron, 23 to 33, 
Weiinbureb (established st Pen makers to her Majesty’s 
Government offices,—[Apvr. 
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PRICES CURRENT OF IRON AND STEEL. 
prices are corrected up to last night, but it should be 


G.m.b.—No. 1 #35 Glengarnock—No. 1 e¢% 
-m.b.—No. oo ee —No. e 9 
No. 3. ee ie No.3 .. 260 
Gartsherrie—No.1 .. 212 ©| Eglinton—No.1 .. .. 2 5 6 
No. 3 - 280 Wa S-.. . 83:46 
Coltmess—No.1 .. .. 213 6 Dalmellington—No.1.. 2 5 6 
No. ern Om No.3... 2 4 6 
a et es .3 ; At Ardrossan. 
No. - Carron—No. 1.. .. «« 
Langioan No.1 1. 214 0 “eae te: 
0. ee 0 specially selected 
Cominne:- Ho. 1 . 4 5 6 a5 At Grangemouth. gh 
46 
: Shotts—No.1.. .. .. 214 6 
macmunt -< pieds Coa No.3. + + 210 0 
Chapeihall—No.1.. .. 2 5 6 
eRe SF Os wut “< oo se 4 : . 
Clyde -No.1.. .. 21 0. oe 
3 “ No. 3 2 4 $ At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 

, alongside. No. 1... «2 co of o 3 8 @ 
Govan—No.1.. .. . : 5 0 o> Be > Qeaies Ee 
7 : 36 Se ae 

d No, 4, foundry .. . 118 0 
At Broomielaw. No. 4, forge .. .. .. 118 0 
Calder—No.1.. .— .. 212 0 me co cc cf cf ae ® 
pes ste BS OD oo «eo Bw Ss 
At Port Dundas. Thomaby, No.'s ee 2138 6 
masccseac: No. 8 tin- ge ont» ie e608 wit: 
” Trodegat No. foandey Dig tro, ae var 4 ~ 
d. s. d. 
Waes—No. 2, f.0.b., Newport .. oe $ ° 6to0 0 0 
Forge, at works .. 25 0to210 0 
40s. per ton for rail quality. 
Common pig, at works: 20 0t00 00 
Best native ore, at wor! 20 0t00 00 
, Davenport, Welivered in Aberdare. 
Derpysuire—No. 1, at Sheffield 25 0to2 7 6 
No. - 20 0t02 5 0 
nasties dived tn ‘Manchester—No. 8 210 0t0o0 0 0 
wr No.4 2 9 0t00 0 0 
K. H. Messelmoun ” - 0 0 0t0510 0 


£2 3s. 6d.; No. 
forge, £2 12s. 6d.; 


peer 








Messrs. Warrwewt and Co.'s te Stockton net patome & ¢e trucks) are—No. 1, 
3, £2 0s. 0d ; No. 4 forge, £1 19s. 0d.; ‘ Thornaby” 
**B Thornaby,” £2 15s. 6d. net. 


No. 4 


H EMATITE, at works, 24 dis. for poh cash. 
4 Millom ‘ * Bessemer ” "—No. 1 os sis 5 e Ee 
; I hie: any so : . 850 
> Sten fa a a. a 
5 Oye KT oo ant OR TS 
8 No.4 .. ee oe ° - 816 
a No.5 .. oo. ° . a8 O98 
i Mottled .. oe ee ee o- 300 
White oo ee . oe - 8300 
4 Maryport Homatiio—No. 1 es os ee oo - 376 
No, 2 . oe ee o 8 $0 
No. 3 ee oe eo 38236 
No. 4 oo ee . 8326 
No. 5 ee oe oo 8 8:6 
Mottled and white .. oe ° ee - 326 
“ Bessemer”— No.1 .. oe os a as 2 
No. : oo os ° e eo 83 & 0 
? No.3 .. oo » oo 8236 
Puddled Bar— 
Waves—Rail quality, at works -- £3 5 Oto 310 0 
CLEVELAND, delivered .. -_ os _ 5 0to 0 0 0 
Fox, Heap, and Co., léin., plate quality, 
perton .. Oto 000 
LANCASHIRE—Pearson and Knowles Coal and 
Iron Co. .. oo oe - 417 6t0 500 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & KNOWLES > dered oe for -— - 85 0 
Guascow, f.o.b.  .. £7 5 Oto 8 0 0 
Wares—At works, net . 6 5 Oto 0 0 0 
: Mippiessro’, delivered . 62 6t0 650 
i Fox, Heap, & Co., at works, cash less 2 
Ship or bridge plates (2 A) 650 
Mast plates (use) SS * 615 0 
ju r os ° oo 7 
Superior do. — 715 0 
Boiler Plates— 
WELSH 6 7 6t0 7 0 6 
PEARSON and Kxowis, t ‘to 5 ewt. each plate + 815 0 
Do. best best 915 0 
Do. treble best ul 15 0 


2} per cent. discount fur costs. The Sennen oma navies Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 


Skerne Ironworks Co., Limited, nate. = pong 


Ship and girder tes, Crown 
“ = Best 


\ : Ditto 
4 Boiler plates, Best best. 
j Ditto Treble best 
Puddled bars .. 
Free on trucks at works. 


wide subject to special quotation. All 


per cwt. 3s. 


Low Moor. 

. * Monmoor ” (E. T. Wricut and Sons) 
q to 4ft. 6in. _— and to 32 cea 
at — ° 


Best bes 
Bost best best, to 4 ewt. 
Special, to 3 cwt. 





Barrows and So 
B.B.H. Hloomfel id plates . 
a — 
we t Uplate 


PE Pe pe 


pees pa Lccuat 


Do. aaa quality (aaa) ee 


GLascow, f.o.b. .. ee oe oe 








” Cash less 4 dis. "Usual limits 
Bow inc and Low Moor, terms in each case 2} dis. for 
peewee, of monthly —-> or 1} * wed 


Fox, Heap, and Co., at works, cash less 2}— 


Best, to 5 cwt., 
feet, per ton 


Usual ame) for overweight, sketches, &e. 


£8 0s. to 


For each additional inch extra per ewt., 1s. 


cent. dis. for cash 


— 
er ODIa 

os ot 
eoooo 


and ex! 


at 
5-9 Fccose 


ieu of three mont! The Bow Iron Co., Limited, and 
the Low Moor Co. aieerte London at 10s.; Liverpool, 7s. 6d.; 
and Hull, 5s. a £s8.d. 
Under 2} ewt. each on . os basin 120 
2} cwt. and under 3 cwt. ee ee - - 1380 
3 cwt. »  Shcwt. a SF 
34 cwt. * 4 cwt. 170 
4 cwt. 9” 5 ewt. 116 0 
5 ewt. » 6 cwt. 113 0 
ewt. 7 ewt. 116 0 

; ewt. and upwards 119 0 


Plates exceeding 6ft. wide, 2s. per owt. ‘exten. an plates excseding 8ft. 
plates differing from a 
form or regular taper, or when over 20 per cent. is cut away, extra 


juare 


Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 


90 


10 0 
12 0 
1 10 


eso ofS 


910 
10 10 
11 10 
8 5 


oooo 


“7 
. 








ee ° es 20 +. £6 Os. to 6 
Wetsu—“ Best best” angles from 1} x1} x5-16 to 3in... 6 
T-iron, f.0.b. less 2} and 1 per cent. 
Gtascow, f.o.b. .. Ae - ie -- £610s.to 7 
RE.. ee ee ee oe - +9, 9 
Bar Iron— 
Bow inc and Low Moor, terms as above— 

Flat, round, «ainsi lataial wa 4 

or a = - 
na” NEE a | 
Pasi Po tytn ol oe ar ‘ ee 
Flats— upwards. os os 0 
under a tick te ine es si 1 
99 See bs. Se ° ;: . 

For each in. less than 14in. wide, extra, 10s. per ton. 

upwards x 0 
-16in. én oe ° ‘ ene. | 
pa . and 5-léin. .. oe os oe se : 

$e ie we ae on ee 
ag pag * > as aoi  ® 
” 9-16in. anc in Se . a 
” 7-16in. and jin. .. os yi 
” ‘6in. oo ee ee ae es o & 
1 


Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
“ Monmoor Crown” (E. T. Wricut and Sons), at the 


per ton— ° 
PE Fe Oe, sera cd eypann, ax to Gin, ed er 
” ” ” ” ” ee 8 
Best best ” ” ” ” ’ es 9 
Rivet iron, usual sizes és os y Pm ss )® 
Best best 10 
Bannows and Soxs, at works, per ton sho short— ” ; 
Rounp Oak ~~ sat adacaall 
bars .. a oe a ig 
) best... es oo ee ee oa oe 
Double best .. e ° ll 
Treble best . os a os os id 13 
Best rivet - oe 2 oe oo ol oo 
Glasgow bars, per ton, £6 5s. to £6 10s. 
Merchant Bars— 
Wauitwe tt and Co., f om ner pee for seme alee 
Crown quality. 5 
a a 
rivet iron 6 
crown ——: - Thornaby’ * 7 
Best bast 9 


Afcati hy 





, 10s. per ton extra. 
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Detail from 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 


The Pearson and Know.es Co.— 


, from lin. to 6in. wide by jin. thick and apwards : 10 0 

Rounds and squares, from }in. to 3in. .. 610 0 

Best, 10s.; best best, 30s.; treble best, 60s. per ton extra, 

Sheet— £58. d. 

“ Monmoor” (BE. T. Wricnt and vase ” an be ™ 
SOS EO See 810 0 

Best ions o ae es a 2 

Best best ee oe ee ee oe oe - 1010 0 
Barrows and Sons— 

B.B.H. sheets.. oe és ee os Se « Oe 

» best do. oe oo <0 “6 oo BOS 
best best do... = oe és «oo 28 OO 
E. P. and W. heeniinn r ton, at works— 

Brand “ Severn,” s les to 20 w.g., usual sizes om OS 
»  ‘“ Baldwin-Wilden” B ae He wo 2-00 
” ” ” BB ee oe - 12200 
” ” ” BBB oe oe os. ae. O28 
” ” ” B charcoal ee re © Om | 
pe E B charcoal. 21 0 0 

Doubles 21 to 24 w.g., 30s. ; ; and trebles 25 to 27 w.g., 
60s. per ton extra. Terms as usual. 

“EP and W B” best charcoal IC.. per box 1 5 0 

“ Wilden” IC f “e co Gv 

“Unicorn” ey és b eas oe 120 

“ay @ ve as ee os es 110 

“Stour” coke tin 019 0 
Joserx Tiny, Ashton Mills, Bristol, delivered in Landon— 

a eget quay pe se és 8 00 

Doubles . . a e 910 0 

ENS a ting 378 

les, for van g and corru 8 6 

Spaniel quailty steel sheets—Sing i 1515 0 
Wa.es—Treforest Tin-plate Works— 

Coked tin, at if] 16s. at works ; 17s. 6d. in London. 

Lydney—Charcoal tin, IC .. ee - £1 0 0t0 000 

Terne.. oe 110t0 000 
Coke tin 019 6t0 000 

Swansca .. oa os os oe 016 Otv 017 0 

Gadly’s Aberdare coke ee oe +. 016 Oto 017 0 

Morriston at works .. se os - ©1 6to 016 0 
The Pearson and Know.es Co.— 

Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 810 0 
Best and best for galvanising, 10s. per ton extra ; best best, 30s. 
CrowTHER Bros. and Morcan— 

Tin Sheets—‘ Lion - Crown,” Deere 

Coke, annealed. . ‘en per —_ 1140 

Charcoal do. .. - oe ” 119 0 

Best charcoal do. - an 210 

Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per cwt. extra. 

Patent Coated Sheets— 

No. 3 lead Singles and doubles, percwt. 018 0 

B terne.. ‘ oo n 140 

Charcoal terne 18 0 

Lattens to 26 w.g., 2s. per cwt. extra at works, 
less 24 per cent. discount. 

Wire—Rv tanps Brotuers, Limited, Warrington— 

Best \w) Annealed drawn fencing wire, per ton— 

= 5s. — £il — _— £12 — 
6 
** Delivered free alonguide ship ow 2} per cent. 
Nail Rods—Gascow, f.o.b. .. ic ee CUM WO 2 
CLEVELAND .. . +» 612 to 6 17/ 

Hoops and Strips—Pransox and Knowiae— 

i ae Te wide .. » 0:30.06 
Best, 10s.; best best, 30s. — extra. | 
Rails—Guascow,f.o.b. ..  - 7 0to7 10 

CLEVELAND .. os ° ee . 515 tos H 
Waves—Tred Iron Company ee os 5 
nore f.o.b. Newport. 
Ordinary quality of iron rails above 50 Ib. per yard in 250 ton lots, 
£4 12s. per ton f.o.b. Newport, net cash 
For colliery , £3 15s. to £4 7s. 6d. per ton. 
Colliery rails, in 10-ton lota, net cash £500 
Fishplates, at works, any section . -. 57/6 to6 0 
Old and D H flange rails, at works .. -- 210to3 5 
Railway ee AG 
Pipes—Gtascow, f.o.b. .. os a . 415 to6 0 
STEEL. 

SHEFFIELD—At works— 4004 4£0,4 
once fe i ae - 9 0 0to1710 0 
Ordinary cast rods ae « +. 40 to21 00 
Fair average steel oe . ee -. 24 0 Oto 32 0 0 
Sheet, crucible .. =i oe be .. 20 0 Oto 60 0 0 
Sheets, Bessemer oe be a - 12 0 0t016 0 0 


eoocoooo co 


oo.h6€9m Om 


ecocooeo fo ooooco 


ecooocoso 








-class tool. . ee un -- « 800 00045 00 
Best special steels a ae + « 48 0 0t075 0 0 
R. Mushet’s special tool steel... aw -. 140 0 O0to2% 0 6 
Fine rolled, for clock &. .. -- 6 0 Ot070 0 0 
Da. supaie . 6 Om F868 
Whats, f.0:b, Cardift Newport 510 0to 0 0 0 
or ce ae 
Rails, at works, Bessemer as ~ 510 0t0 000 
aaa os is * ae 002-08 
Steel colliery bridge oe 5 vo OIG Oto 7: 6.8 
MIDDLESBROUGH-- 
rails .. > es oe + 515 Oto 517 6 
Spiegeleisen, at works .. ke os - 412 6000 0 
MISCELLANEOUS vane a 
a @ £84 
Co; —Chili bars om per ton or 3 0 to 5715 0 
cake and ingots oe ap -- 6 0 Oto 64 0 0 
* o oe -- 6 0 0to65 0 0 
British sheets, strong .. é oe .. 6 0 Oto 0 0 
Tin—Straits oe ° . as .. 5910 0to 60 0 0 
British é ty . Ke: -. 6 0 0t065 00 
Lead—Best English soft OR ee a ae de 
do. oe Hs es ». M417 6tol 0 0 
Dal hee + +s 1610 Oto17 0 0 
—Silesian i aa be .. 1710 0t00 00 
oe ee oe ° 1715 0to00 0 0 
Quicksilver... a per bottle 615 Oto 617 6 
Phosphor Bronze—per ton— 
g metal XI, £105; other alloys .. 110 0 0to125 0 0 


Best refined grain a, per Ib. 


erior duals, per Ib. 


Neue account, 38. 3d 


COAL, COKE, OIL, &c. 
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Coke— £8.d.£80d.) G@ —At pits— 
Cleveland, at ovens 0 9 6—0 11 0 coal, perton 0 40—0 56 
ara -- 0 10 6—0 14 0 Main.. .. .. 0 36-0 56 
Sheffield .. 0 14 0—0 15 6 Splint .. .. 0 50-0 00 
Tredegar .. .. 0 96—0 00 Smi - « 0106-0120 
Wales—Rhondda. 0 9 6—1000)| Lan ‘Wigan pit prices— 

best, per ton— Arle -- « 0 900 96 
th Durham .. 0 5 0—0 106 Pem aft. 0 66-0 76 
hire— Forge coal .. 0 50-0 60 
Best, at pits .. 0 80-0110 Burgy oo o 0 40-0 46 
mv - 0 76-0 90 Slac! «+ « 0 80-0 36 
Ms 0 36-0 60 
South Yorkshire— Oils, tun— 
At the pits— oe +. 26 10 0—26100 
ch . 0 12 0—0 16 0 Palm nut .. 87 10 0-0 00 
Silkstone,house 0 8 6—0110)! Rangoonengine. 0 3 6—0 00 
Converting 0 90-0110] Rapeseed, brown 31 0 0—3150 
lack es 0 30—0 60) Petroleum ‘a 
Wales, through. 0 59-0 60 gal.) .. 0 073007 
Steam, less 2}.. 0 53—0 70 
House, at 0 6 6—0 8 6| Tallow, old,p.cwt. 0 0 0—36 0 60 
mall s' 0 16—0 19! St. Petersburg, Y.C. 37 3 0—36 0 0 
PRICES CURRENT OF TIMBER. 
1 1878. 
Per Load of 50 cubic feet. £8. £ 8. ped ren 8 £8. 
310 45 bec, 3rd do. rai 7090 
. 40 510 Ist floated pine M4 OR 0 
310 410 2nd do ..... 91013 0 
3 0 310 ard do. hope 3% 3% 
210 3 0 
25 213 ond do. 7108 ¢ 
2328 3rd do, . sa 70 
215 310} St. John s, spruce ove coveees 6108 0 
fe : Hows Roctle & Frinee Biwani's hr 0710 
MCE «es oe 

Swedish and Norway nike. - 1B 25 9 01210 

Baltic Oak Timber— | Staves, per mille of pi 
Memel crown .......+ 5 5 0) CTOWN «see ee 0 

ME cetapinsess ccsecest BB: -O1 jiebet~ 120 01490 0 

Dantzic and Statten, crown .. 5 10 0) TOWN «+++ 0 0 
Brack and unsquared ...... 5 0 0 0 

‘iaing etna. 430 5 «| Soe ral 

lor . | 
ixed and building.... 310 4 0 tafe = papa 1710 1810 

Sune gn dane © 510)| Bosnia, single barrel........ 23 0 24 
Waney board 0! Wa Logs, per l8ft. eube— 

Small..... 1 0 | Riga, crown ( & Dutch.) 4 5 

Pitch pine ... 10 | Brack «+. sesssees vevee 310 3 
. for masts and spars 10 | Memel, crown . a 4 
Eha, “ ) iB asses 210 3 

0 
Ash . 10 8 
0 5 
0 
5 
0 
0 
0 
0 
0 
0 
0 
) 


— ae 
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0 
0 
0 
0 
0 
0 
4. 
4 
4 
ai 
6 
HT 
3 
a 
3 
4 
7 
8. 
0 
0 
e 
0 
0 
0 
0 
0 
0 
0 
0 
a. 
6 
6 

















8. 
r) 
0 
0 
0 
0 
1 
0 40 
0 40 
1 030 
013 0 020 
014 0 0 440 
oll 0 0 07 
Petersburg aud Riga, w! white ) 0 0 0 4 
Crean ae white 13 01410 0407 
deals, best sorts ae 
Hereng Gents, other sorte ~7590 £8 £4. 
tens, all 080 5090 
1013 0 14 025 0 
9 010 0 12 02) 0 
7090 15 020 0 
- 1 12 
+. 10 01110 6080 
/- 70906 6090 
7000 es 4 8 
- 7000 sas 
40ft. 3im. ..... ~2 63° 6 020 0 
ne aesion - 01711 
ay ht pi 6 0% 0 7 ss 
1 ee 
ae 1010 14 0 tofair wee 26 4 0 
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COEFFICIENTS OF FRICTION. 


recently read a paper before the} 


Caprain Garon rec ) 
Institution of Mechanical eers, in which he 
ve 8 Cameos oF Se exper on te North- 
Feastorn ailway to which we referred at length in our 
last impression. Captain Galton has arrived at certain 
conclusions concerning the action of brakes and the laws 
of friction, which are, we thi warranted by the 
facts. The subject is of considerable puporeanos, and 
nothing can be lost by its discussion in a fr pacly spirit 
We are as far from wishing to dogmatise about th 
questions whi , d . 
ean be. It is obvious that such an_ experimental 
apparatus as that. constructed to Mr. Westinghouse’s 
donigne, io, competent, when properly used, to supply a 
eal of practical information concerning many 
things besides the efficiency of brakes. Thus, much may 
be learned with its aid concerning the coefficients of 
friction under various conditions of speed and states of 
rubbing surfaces. Captain Galton deduces from his 
experiments, firstly, that when pressure and velocity 
are practically uniform, the coefficient of friction 
iminishes in some ratio with the time of applica- 
tion of the brake; secondly, that the coefficient 
of friction varies with the pressure. Putting these 
propositions in Captain Galton’s own words, they stand 
thus : “ The coefficient of friction increases as the velocity 
diminishes, and diminishes, at any rate when the surfaces 
are steel or cast iron, as the time increases during which 
the pressure has been applied.” In all cases the word 
‘ pressure” applies to the pressure of the brake blocks 
against the tire of the wheel. He then goes on to say 
that “The amount of frictional resistance which deter- 
mines the point at which the rotation of the wheel is 
checked varies, it is true,in the different experiments. 
The ratio which it bears to the weight a the braked 
wheels is in some cases as low as ‘19; and in some cases 
as high as ‘35, or even somewhat more, the average being 
about ‘25 of the weight on the whee But it clearly 
representssimply the adhesion between the wheel and the 
rail, and varies only with this and not with the speed. 
Thus in diagram 15, where the velocity was 60 miles an 
hour, the amount of actual frictional resistance which 
checked the rotation of the wheels was about 2000 lb., 
exhibiting an adhesion of about ‘191 per cent. Again, in 
diagram 14, where the velocity was 15 miles an hour, the 
actual amount of friction appears to have been about 
2160 lb., exhibiting an adhesion of about 196 per cent. 
As these two values are so nearly equivalent, it would 


appear that the effort — is much the same at all speeds, 


and therefore that the point at which the retardation of 
the rotation of the wheels commences does not vary with 
the momentum of the wheels, but depends entirely upon 
adhesion between the wheel and the rail.” To render 
this clear we may explain that when the brakes are first 
applied no effect is produced on the rate of rotation of the 
wheels ; but aftera certain time, as the pressure increases 
the rotation of the wheel begins to diminish in rapidity, and 
finally skidding takes place. At the instant of skiddin 
a jump occurs in the indicator tracing the line o 
force on the brake blocks, showing that just at 
the moment when the wheel ceases to rotate a violent 
strain is exerted on the brake gear, tending to cause the 
blocks, and indeed the whole van, torevolve with the wheels. 
The duration of what may be termed the period of re- 
tardation is variable, because, by properly arranging mat- 


ters, the wheels may be kept just revolving for a long time, 
or it may be very short when the pressure is great. We 
shall deal with Captain Galton’s statement as though the 


wheels were skidded very soon after the pressure was 
applied. Let us consider what resistance the friction 
between the brake and the wheel rim has to overcome in 
bringing the wheel to rest. It is obvious that this 
resistance can be divided into two parts. If the wheel 
were without weight, or momentum, the angular strain 
on the brake blocks would be precisely equivalent to the 
friction between the wheel and the rail. Thus if the 
load on the wheel were 2 tons, and the coefficient of 
friction between wheel and rail were 0°25, then the 
rotating force of the wheel would be 44801b. x 0°25=1120]b. 
and thisforce would be in no way affected by the speed of 
the train, because, as Capt. Galton very properly pointsou 

the portion of the tire of a rolling wheel at any instant o 


time in contact with the 7 is at rest; and consequently | migh 
an 


the friction between rail wheel must be statical, and 
of course independent of the velocity of the train. Let 
us now suppose that at the moment when the brakes are 
applied, the friction between the rails and the wheels— 
which we now assume to be of the normal weight—is 


ilated ; then it is evident that the work of the | W 


brake blocks would consist in taking the ws viva out of 
the rotating wheels ; and the work friction would have todo 
would in the ratio of the square of the speed of the 
train, and rail friction would not be included in the 
matter. It will be seen, further, that in practice we have 
a combination of these two conditions. Thus, let x be 
the friction between rail and wheel, and m the energy of 
the rotating wheel. Then the work done by the brake 
blocks will consist in. evoretantag 5 +m, but m will be a 
variant always diminishing as velocity of the wheel 
mes less and less. 

Now, as we understand Captain Galton, he totally 
ignores m in his deductions, because in no olue way can 
we read the pa : “The amount of frictional resistance 
which determines the point at which the rotation of the 
wheel is checked. ... Clearly represents simply the 
adhesion between the wheel and the rail, and varies only 
with this and not with the ” If this be true, then 
there can be no energy stored up in the wheel. To show 
what it involves, let us assume for a moment that the 


whole rotating mass of the wheel is concentrated in its | ad 
rim, and that the weight is 500 lb., which is near enough 
for our purpose ; then at 48 miles per hour, or 70ft. per 
rforming work stored 

Let us suppose that 


second, the energy or capacity o 
in the wheel ia 24,000 iot-pe 


Spirit. | s4golb,, suffice, A 
which may be raised as Captain Galton | 


inghouse that skidding 





the wheel is 12ft: in circumference, and that the energy 
is all taken out of it while it is making one revolution, 
nally sin] teaiot 


then the direct offered to its rotation 
must be 28:00 — 3166 Ib.; and taking the coefficient of 


fri "132, as given by Captain Galton, then the 
blocks must grip the wheel with a force of 23,227 lb. to 
produce the requisite result ; while, as we have seen, did 
no force exist to be dealt with save the friction between 
rail and wheel, then would a pressure of 2 tons, or 
e to our last impression will 

train was running at 
ifig-five miles an hour, a gee. of 14,310 lb. did not 
suffice to skid the wheels of the carriages. If Captain 
Se ee ne eS en eT eran ee 
W. 


If we examine Captain Galton’s statement a little 
further we come to the following :—“ When the adhesion 
uals “300 of the weight, a pressure equal to 1°2 of the 
+ would skid the wheel at seven and a-half miles 
per hour, whilst a pressure equal to 4°14 times the weight 
would be required to do so at sixty miles per hour. On 
the other hand, if the adhesion is only ‘15, the pressure 
requisite to skid the wheels would be only ‘60 of the 
weight at seven and a-half miles per hour, and 2°08 of 
the weight at sixty miles per hour.” Now we have seen 
that the friction between wheel and rail—which may be 
regarded as a tangential force tending to cause the revo- 
lution of the wheels—is constant at all velocities. This 
being so, how does it happen that four times as much 
ag is required to skid the wheels at sixty miles an 
our as would suffice for the work if the speed were 
seven and a-half milesanhour? Captain Galton’s theory 
is that the coefficient of friction between blocks and 
wheel rims diminishes rapidly as the velocity increases. 
In other words, at 60 miles an hour, the brakes have but 
one-fo as much retarding power as at 7$ miles. 
We hold that this may be so but his figures do not prove 
it. It is ey impossible to deduce from any 
diagram taken in the experimental van how many reve 
lutions a wheel makes at a retarded velocity, provided 
these revolutions are few in number, Other things being 
equal, to skid a wheel revolving at sixty miles an hour 
in one revolution would require sixty-four times as much 
force as would suffice to skid it at seven and a-half miles 
an hour. The energy in the former case for a wheel 
weighing 500 lb. would be 60,000 foot-pounds in round 
a eae in the latter case it would be less than 
1000]b., but at the slow speed the wheel would be skidded 
before it had moved more than a foot, while at the higher 
speed several revolutions might be made before all the work 
was taken out of the wheel. It will be seen that we 
may just as fairly conclude that the high brake pressures 
were oquived to overcome the momentum of the wheel 
as that they resulted from a diminution in the coefficient 
of friction. We wish it to be clearly understood that 
we do not assert that the coefficient of friction does not 
diminish rapidly as the s increases ; but we do 
assert that Captain Galton has not as rag clearly proved 
this, and it is doubtful whether it can be proved without 
further experiments. 

It will seen that the defect inseparable from the 
experimental van is that all the conditions change so 
continuously that it is impossible to arrive at any but 
general conclusions, which, although of great value as 
regards brakes, are not of great value as regards the 
extension of our knowledge of physical laws. For 
example, it has been clearly demonstrated by Mr. West- 
is inimical to the efficient action 
of a brake, and that to avoid skidding the pressure on 
the brake blocks should diminish continuo y. This is 
a most important and valuable discovery as regards rail- 
way brakes, yet its sphere of utility is narrow. But if it 
can be shown that the coefficient of friction rapidly falls 
off with the speed, as Capt. Galton maintains, then this 
latter fact has a widespread application, and is not limited 
to brakes, or, indeed, dependent in any way on brakes. But 
so long as the Westinghouse van is used on a railway it is 
impossible to say which of the three forces—namely, the 
friction between wheel and rail, the momentum of the 
wheels, and the friction between wheel and block— 
is the true variant in an epperivent, and we sugges 
now that _in order to make the experiments complete, 
Captain Galton should eliminate all conditions save those 
of momentum and brake friction. The experimental van 
t be packed up, and one pair of wheels driven at 
any velocity up to sixty miles an hour by a belt from an 
engine, which belt would be shifted to a loose pulley at 
the instant the brikes were applied to the wheels; ora 
pair of wheels might be mounted on bearings and run in 
the same way without the incumbrance of the van. Mr. 
estinghouse and Mr. Stroudley could fit up all that 
was requisite in a very short time, and Captain Galton 
would then ascertain peoy what the effect of 
momentum was under different conditions of brake 
pressure. Once in F gems of thesefacts, he would hold 
a key which would enable him to po his diagrams 
with comparative certainty, and he could perhaps effect- 
ually silence all such critics as ourselves, 








THE PARIS EXHIBITION. 
No, XXXIII. 

Tue general aspect of the Paris Exhibition since 
our last notice, undergone so great a change that, although 
the final closing is postponed until the 10th inst., no one 
can fail to observe Py tory symptoms of its termi- 
nation in most of the foreign departments. The upper 
part of the western vos re is almost entirely hidden by 
piles upon piles of packing-cases, apparently so co: 


that the several owners will have some difficulty in extri- 
cating their property. Amongst the very first to take 
vantage of the original contract to close on the last 


day of October were the Chinese, J and Austrians. 
Sieus of dupdvtaré are sppattnt, tn all feign sectload 


with the exception of the rican department, but, as 
if to poser the display of feverish haste to depart 





on the part of their guests, the French section has 
suddenly broken out into an impetuous and continuous 
activity, entirely at variance with the supine and 
desultory attention that has hitherto been paid to the 
requirements of visitors. Machines which have never 
moved before, and from want of explanation have been 
puzzles to the uninitated, have now been set to 
work, and covered with placards containing the 
information which ought. to -have been given at the 
outset. Stalls have m covered with goods for 
sale which never appeared before. Visitors are assailed 
at every point by importunate vendors of articles too 
numerous to mention, and the whole affair, instead of 
closing as it commenced, as an international Exhibition 
for the i ) ergo of the world, has degenerated into 
_— for the special benefit. of French Ex- 
hibitors. We have already had occasion to speak of some 
of the marvellous stories of judicial incapacity, on the 
of the judges, but, making due allowance for the 
mtent which is inevitable when the number of 
prizes is limited, we have been careful in receiving 
the same with a befitting amount of reserve. The 
distribution of the awards, however, and their 
immediate display on the exhibits themselves, has 
removed all chance of mistake or reason for reserve ; 
and the result, as far as regards the rules by which the jury 
have in many cases been guided, more than confirms the 
wildest canards that have for a long time been rife in 
the building. With all due allowance for the natural 
partiality of a Frenchman for the French, we were 
not prepared for the wanton and indiscriminate 
distribution of the highest premiums amongst ma- 
chinery for which France has never been celebrated, and 
the salpshie inferiority of which, as compared with the 
manufactures of other countries, must be patent to the 
most uninitiated observer. Nor have even the awards 
been fairly accorded in their own section, as exemplified 
in the withholding of any higher recognition than a 
silver medal from individual exhibitors who competed 
with public companies, the prominent position of whose 
members entitled them to a place among the jurors. 
That some of the French exhibitors should be discon- 
tented is a natural result of their overweening confi- 
dence in their own capacity, and with that, much as we 
feel that injustice has been done them, we have nothing 
todo. They had a large majority of their own country- 
men on every jury, and whether the latter were influ- 
enced by political or personal feelings, we have no further 
interest in the discussion; but when we find engines in 
the English section of 10-horse power and more accre- 
dited with bronze medals and honourable mentions, with 
the remark that had they been on a larger scale 
higher awards would have been given, and then find 
mechanical abortions of 2-horse power in the French 
machinery hall, distinguished neither for originality 
of idea, nor for mrp od and oe ticketted 
with gold medals; when we find the locomotives 
of the London, Brighton, and South Coast Railway, 
and of Messrs. Sharp, Stewart, and Co., classed as 
inferior to the French locomotives ; the wood-working 
machinery of England and America as second com- 
ared with the French; and the highest awards 
or agricultural implements reserved for homie manu- 
facture, we are fain to believe either that the 
natural partiality has assumed unnatural proportions, 
that a system of lottery has been adopted to obviate the 
necessity of, or to disguise the absence of technical dis- 
crimination, or that simple justice, strict observance of 
which alone can lend weight to official decision, and carry 
conviction to the minds of the public, has been made 
subservient to political and party interests. A policy so 
fatal to future exhibitions will, doubtless, be hailed with 
delight by many foreign manufacturers, who, for private 
reasons, are bound to be represented, for fear of oblivion, 
after the bitter arrows of disappointment have lost their 
sting, for the public will lose their confidence in the 
awards : and exhibitors will find that when their manu- 
factures are good the discrimination of purchasers will 
lead to a far greater probability of profit than the ficti- 
tious notoriety of numerous medals: exhibitors have 
found that the necessary expenses connected with these 
gigantic shows are out of all proportion to the returns, 
and that the necessity for their continuation will termi- 
nate with the period of their usefulness. 

The political state of France required, and still 
demands, distraction of the mind from too serious sub- 
jects ; the prosperity of the country at large has not 

een materially increased by the accumulation of exhibits 
and the flow of wealth and visitors to the capital ; busi- 
ness at the larger works is in a deeper state of stagnation 
than ever, and although the public works prop< «ed by 
the Government will go far to supply the deficiencies of 
general occupation, something more tangible in its results 
and more speedy of realisation is required to fill up the 
ae space. The lottery, which has now been 
extended by a further issue of 2,000,000f., will, with its 
drawing and distribution, if judiciously protracted, pro- 
vide distraction over the winter months ; the application 
of the p of a large portion of the receipts to the 
travelling expenses and admission of numerous artisans 
to the Exhibition will leave its mark in the form of a 


.palliating  gaetoonop of personal participation in the 


grandeur and success of the unde &; the inde- 
cision as to the advisability of converting the building 
on the Champ de Mars into Government stores, or into a 
winter garden, will provide food for discussion between the 
supporters of materialism and the votaries of pleasure 
for some time to come. The question of how to fill up 
the interregnum between the final effect of the above- 
named influences and the realisation of public projects 
has been happily, or unhappily as eres trie) Ate solved 
by the determination to hold another Exhibition in the 
Palais d’Industrie from July to November of the foilow- 
ing i to be called an Exhibition of Science applied 
to Industry. The programme as issued states that i 
will be divided into XI. Groups and sixty-nine classes, as 
follows :—Group I.: Prehistorical Knowledge, Anthropo- 
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Sociology, Education and Instruction. Group IL: 
rk Physics. Group IIL: Applied Chastetxy. 
Group IV.: Mechanics A to Different Indus- 
tries. Group V.: Mechanics Applied to Terrestrial, 
Aquatic, and Aerial Locomotion. ve Ls a 

ied Natural Science. Group VIL: Mathema- 
ro py ame and Meteorological Sciences. Group 
VIIL: Printed Documents uscripts in Refer- 
ence to the Groups of the Exhibition. Group IX.: 
A Special Exhibition of the Direction of the Exposition 
of Sciences Applied to Industry. Group X.: Retrospective 
Exhibition of Works of Art by Amateurs. XI: Tempo- 

Shows of Flowers, Fruit, and Vegetables. 

though the area at the disposition of the promoters 
of this réchaufée exhibition is considerably less than the 
Champ de Mars, the variety of exhibits is, if possible, 
more diverse and comprehensive than the present one. 
The only apparent omission is that of the term “ Inter- 
national” although several invitations to foreigners 
have been issued, we shrewdly suspect there will be a 
strong tendency to exclude any machinery that may be 
superior to French manufacture, as the field of observation 
will be too small to allow a repetition of this year’s policy 
to pass unnoticed, and, in the absence of foreign competi- 
tion, unsu competitors at the Champ de Mars will 
be afforded the opportunity of retrieving their laurels in 
a more select and, presumably, better display. 








THE METEOROLOGICAL SOCIETY. 

THE first of a course of six lectures on meteorology under the 
auspices of this Society was delivered on Thursday evening, the 
3ist ult., at the Institution of Civil Engineers, by Dr. Mann, 
the subject being “‘The Physical Properties of the Atmosphere.” 
Air, although essentially an invisible substance, has weight; a 
cubic foot weighs 573°5 grains, 13 cubic feet amount to just 1 Ib. 
A room the size of Westminster Hall contains as much as 75 tons 
of air. The atoms of the air are of a minuteness that is perhaps 

uite inconceivable by the human mind. They are much smaller 
than the minutest molecules that can be made visible by the 
microscope, and have a breadth of about the in. ey 
exist in what is termed the gaseous state, which means that, 
small as they are, they float many of their own diameters 
asunder, from which it arises that air is compressible by the 
application of mechanical force. By a pressure of 15lb. upon 
each square inch, air is reduced to half its previous bulk, although 
water, the same pressure, is only compressed the yostsan 
= ariotte and Boyle have established the law that every 

ime the pressure upon air is doubled its volume is halved. This 
is the obvious reason why the air is more rare and light, bulk for 
bulk, at the higher regions of the atmosphere, than it is near the 
surface of the earth. But it is also expanded by increase of 
temperature, and this also by a fixed law, which is that air is 
increased in volume z}, part for each degree Fah.; 1000 cubic 
inclies at freezing temperature are increased to 1366"Din. at the 
boiling point. e rarefaction of the atmosphere with ascent 
tow the higher regions is: also effected according to a fixed 
law ; at a height of three miles the air has a doubled volume and 
half its original density; it is again doubled in volume at about six 
miles high. It is probable that no animal could continue to live 
and breathe at a height of eight miles. The actual outer limit of 
the atmosphere is not certainly known. The weight of the entire 
atmosphere was first demonstrated by Torricelli when he made 
his memerable invention of the barometer. It amounts to the 
same as the weight of a column of mercury of the same diameter. 
30in. high. But mercury is 11,000 times heavier than an equal 
bulk of air. There is nearly one ton weight of air on each square 
foot of the ground. The atmosphere amounts to about the 
Tsohoos part of the weight of the entire earth. Air, however, 
presses in all directions as well as down. The air is in reality 
composed of two different kinds of gases which mingle without 
interfering with each other by pressure. Each is, as it were, a 
vacuum to the other. The vapour of water rises into the inter- 
spaces of these aerial atoms in a similarly free and unconstrained 
way ; but more of it can be sustained in warm air than in cold. 
Air at a temperature of 32deg. can sustain the ;}, part of its 
own weight of aqueous vapour, but at 86deg. it can sustain the 

im part of its own weight. The barometer gives the combined 
weight of the oxygen, nitrogen, and our vapour of the air, 
and the portion of this weight which is due to aqueous vapour is 
called the elastic force of vapour. With a barometer standing at 
30°000in., and with a hygrometer indicating an elastic force of 
vapour of *450, very nearly } lb. of the entire pressure of 15 lb. 
on each square inch is due to the vapour. When more vapour is 
generated than can be st once carried away, the barometer 
necessarily rises ; when vapour is condensed in the atmosphere, 
the barometer falls; when the temperature of saturated air is 
reduced from 80 deg. to 60deg., 5 grains of aqueous vapour are 
deposited from each cubic foot. ‘This is the effective cause of 
rain. Warm air drinks up vapour and carries it away, and 
su uently deposits it when it comes to some region where it 
gets chilled. The oe of the air decreases with height, 
about 1 deg. for each t. or 400ft. ascended ; this is because the 
air gets further from the source of heat, and also because heat is 
absorbed above to maintain the expansion of the air. Sensible 
heat is lost on the expansion of air, and is produced on its con- 
densation. Pure air is virtually quite pervious to heat; none 
stops in the air, but all passes through. Aqueous vapour, on the 
other hand, acts as a screen to heat. Prof. Tyndall has shown 
that 10 per cent. of the solar heat radiated from the earth through 
a moist atmosphere is ery ay within 10ft. of the ground. The 
absolute diathermancy of dry air accounts for the scorching heat 
of mountain tops, as the retentive power of aqueous vapour does 
for the soft heat of low lying regions in the tropics. The rain 
deluges of equatorial calms are due to the iation of heat 
through the upper dry layers of the atmosphere. Cumuli clouds 
are formed from the same cause ; they are thecapitals of invisible 
columns of saturated air. Mountain tops are condensers of 
moisture for a similar reason. There is in air, besides the 
aqueous vapour, 3°36 parts in every 10,000 of carbonic acid gas, 
and 34 parts in every 10,000,000 of ammonla. Small as these 
quantities appear they are sufficient to produce very astonishing 
results; there are 1,300, tons of carbonic acid, containing 
371,475 tons of carbon, in the air which rests upon each square 
mile of the earth, and 301b. of ammonia are carried down by the 
rain to each acre of land rong A year. There is one part of ozone 
in every 700,000 parts of air; but.this ozone is in reality only a 
condensed form of oxygen itself; 3 volumes of oxygen are con- 
densed to form 2 volumes of ozone. It is oxygen in an increased 
state of activity. The diathermancy and transparency of the air 
are both of the very highest importance to the life existing upon 
the earth. It is its diathermancy which enables the sun’s heat 
to reach the terrestrial surface for the performance of its 
marvellous operations. It is its transparency which renders the 
air the window of the earth, giving man his outlook into space 
and admitting the wonderful effects of colour and light. If the 
air were not transparent, all nature would be in a rpetual 
dense fog. The blueness of the sky is due to the weak blue rays 
of light being arrested by the air and its transparent vapours, and 
turned back upon the earth. The brilliant sunset colours are 
similarly due to the arrest and reflection of the stronger yellow 
and red vibrations, by the denser vapours of the clouds, 
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Ot) 4-2 EL Works, Pais- 


, bela ae Fou , Bury .. 
Se” ci, deg Bee Wea 
Sons 

igson, ..|Laycock’s Mill, Thornto: 
5% re Se radioed = 
Ingham, J., & Sons |Thornton, near Bradford 








Sowden & Sons 








Crass 58.—APPARATCS AND FoR SEWING AND MAKING-UP 
CLOTHING. 
Bown, W. ..'308, Summer-lane, Bir-H. M. Sewing machine, 
"vo & Co., solani Works, Old- Sewing machines 
mii 


8. 
Howe Machine me Queen Victoria-street,| G. Dae machines 
Limited London 
Sanson, R. B. ..  ..|87, Globe-road, Mile End,| B. (Cloth-cutting ma- 
G. 
8. 








London chine 
wr a yong Bridgeton, ‘Sewing machines 
le lasgow 
Smith,” Starley, &\Trafalgar Works, Coven- Sewing machines 
Co., Limited try , 








Cass 59.—APPARATUS AND PROCESSES FOR MANUFACTURE OF FURNITURE 
anpD Opsects FoR DWELLINGS. 


Addis, J. B., & Sons|Arctic Works, Sheffield. ./H. M.'Sculptors’ tools 
& Trier 





Brunton ..|Ransome’s Foundry, Bat-- B. |Stone-cutting ma- 
London e 
Eagles, T. D. .. ..|23, Fenchurch-st., Lond.'H. M. Circular saw 
Powis, C., & Co. ..|Cyclops Works, Millwall) 8. 
Ransome, A., & Co. er! Works, Chelsea,| G. ba” “yal ma- 
ndon e 
Reynolds, F. W., &/73, bn race grater 8. |Wood-working ma- 
40. on chine 
Robinson, T., & Son|Railway Works,Rochdale) G. |Wood-working ma- 
chine 
Western & Co. _..|Belvedero-road, Lam-| 8 Wood-working ma- 
beth, London chine 
Worssam, 8., & Co./Oakle oa Bae Sg G. |Wood-working ma- 
, Chelsea, London ne 
ber Brickmaking mach. 





Whitchead, J., & Co,|Albert Works, Preston... 


CLass 60.—APPARATUS AND PROCESSES USED IN PAPER-MAKING, DYEING, 
AND PRINTING. 


Adie, P. ..[15, Pall Mall, London ..|H. M.{Type e-composing rna- 
chine 

Blades, East, &Blades 9 rere ton Ss. —— cylin- 
ers 


mn 
Corcoran, Witt, & Co./28, Mark-lane, London ..! 
Greaves, Ww. ya ..|Vincent Works, Geldered-' Lithographic ma- 
chine 


B. 
B. 
codall, Great College-strect,| 8, |Euvel kin, 
C., & Son. .|24. H velope - making 
. : Camden Town, London) machine 
B. |Printing machine 
G. 





Greenwood & Batley Albion Works, Leeds ..| 
Illustrated London|198, Strand, London .. 


XN 
Ladd, J. H., & Co.../116, Queen Victoria-st., B. |The Boomer and Bos- 
London | chert press 
Marshall, T. J., & Co.|\Campbell Works, Gillet-| 8. 
=— Kingsland, — 
on 
M 1, E. -.|19, T treet, Clerken- H. M.|Brass type 
omen a, tan don | 


ha | 
Newsum, Wood, & The Leeds Printing Ma-| B. |Printing press 


Dyson chine Works, Meadow-} 
road, Leeds 
Patent Printing Sur-| .. .. .. H. M.|Gutta percha stamps 
face Co. 1 
Reed & Fox .. ../4, Fann-strect, London..| G. (Type 
Routledge, T. .. ..|The Ford Works Co., Li-'| 8. |Paper-making ma- 
mited, Sunderland terials. 


Squintani,C.G.,&Co.|3, Ludgate Circus-build- H. M.|Hand presses 





ings, London | 
Stevenson, Blake, &|Sheffield .. .. .. .. = Type 
Co. | pel 
Watson, HH. ..|High Bridge Works,New-| 8. Pulp strainer. 
castle-on-Tyne | 
Zuccato & Wolff ../19, Charterhouse-street, H. M.|Papyrograph ma- 
London | chine 





Criass 61.—MAcHINES, INSTRUMENTS, AND PROCESSES USED IN VARIOUS 





Duggan, T. ..]2, 3,4, Crown-alley, Com-H. M. Brush-making ma, 
eaten aeel chine 
n } 
Goodall, C., & Son ..}Camden Works, 24, Great; G. Envelope machine 
College-street, Camden! | 
Town, London 
Kennedy’s Patent/Kilmarnock,N.B... ..| B. Water meter 
Water Meter Co., | 
Limited | 


Ladd, J. H., & Co... 7" ergo 8. Press 
ndon 
Southall, C. H.  ..|Dewsbury-road, Leeds .. H. M. nae steaming ma- 
chine 
Taylor & Co. .. ../129, Seven Sisters-road,'H. M. Filter press 
7a London. 











(Lass 64.—RaILWAy APPARATUS. 


Appleby Brothers ..'Emerson-strect, South-| 8. |Steam overhead 
wark, London | crane 
Aveling & Porter ..'Rochester.. .. .. .. 8 |Traction engine 
Black, Hawthorn, & Gateshead-on-Tyne -- &. (Small locomotive 
Cc } 


0. engine 
Brown, Bayley, & Sheffield --/H. M.|Springs, wheels 
Dixon, Limited | 


Brown, Sir J.; & Co., Atlas Works, Sheffield .. H. M.|Tires 





Limited | | 
= & Shuttle- Lincoln .. -. H. M. Traction engine 
wort 
Fairlie Engine Co. .. Palace-chamb., Victoria- B. {Locomotive engine 
| street, London. 
Fox, Walker, & Co. a - > aed Works, 8. |Locomotive engine 
| 8 e | 
Fowler, J.,& Co. .. 71, Cornhill, London ..| B. |Traction engine 


Garrett, R., & Sons |Leiston Works, Suffolk.. H. M.|Traction engine 
-. Britannia Wks., Bedford) B. ‘Traction engine 
F Works, Lough-| 8. /Tramway engine 
and Tramway En- borough 
gine Co., Limited | * 
Kineaid,J.. .. «< = 4 George-street,'H. M.'Tramway 


on | 
London, Brighton, Brighton .. --| G. |Locomotive 
and South Coast } 
ie Ee dland Engin M.| 
McLaren, J. - «+ Mi e Works, H. M. Traction ie 
: | Jack-lane, Hunslet,| pei 


Leeds. 
McLelland, P. & W. Clutha Works, eaieall B. |Sleepers 
M , Sons, & Britannia Ironworks, H. M.|Traction engine 
Co., Limited | Gainsborongh | 
erryweather& Sons 63, Long Acre, London..! B. |Tramway engine 
Patent Nut and Bolt London Works, near bir-| B. |Nuts and bolts 
Co. | mingham | 
Ransomes, Sims, BET Works, Ipswich | B. Traction engine 
| 
Robey &Co. .. ..'Lincolm .. .. .. ..'H. M./Traction engine 
Ruston, Proctor,& Co Sheaf Ironworks, Lincoln H. M./Traction engine 
Saxby & Farmer ../Kilburn, tondon .. . -| G. lway 
8 , Stewart, & Co.'Atlas Works, Manchester, G. |Locomotive 
Smith's Vacuum 69, Upper Thames-street,, G. |Brakes 
Brake Co., Ltd. London | 
Waterlow & Sons, 25, Great Winchester- H. M.'Ticket machine 
Limited | street, London \ i 











Crass 65.—TELEGRAPHIC APPARATUS FOR PROCESSES. 





a 


— pentae ? 
4 


~» ee ee{L15, Cannon. Lon-| G. P. | Mi - electric 
Bell, A. G. > S -street, ‘aygneto ‘s 


él 
Apparatus of various 


Awarded for. 





eR tee 


A... ..|Eastern Tel Co., 

Se a ae 

street, London es 

Patent Nut & Bolt/London Works, near Bir-/H. M.|Insulators for tele- 

— .-|12, Queen Anne’s-gate,| G. |[mprovements in 
London 


374, Euston-road, London} 8. 


fi, 


ete my dia" lass eg sie 
tion and London 


ence, 
first five Atlantic 
cal 

..|Hatfield, Herts .. ..|/H. M.|Apparatusfordemag- 
net’ needles of 

Wheatstone’s tele- 

graph. 
327, Gray’s-inn-road,| B. |Pneumatic 
London fi 


Varley, 8. A. .. 


Zimdars, C. E. 











Crass 66.—APPARATUS AND Processes or CiviL Exoineertno, Pusiic 
Works, AND ARCHITECIURE. 





Abernant lronwor! gy Hem Bridge-street,| 8. {Bricks 
\ on 
Anderson, D., & Son| Lagan Felt Works, Belfast H. M.' Felt 
ppleb . 


A y Brothers .. Emerson-street, South-| 8. (Crane 
wark, London 
Aveling & Porter ../Rochester.. .. .. «-| 8. (Steam rol'er 
& Crim-|Oakwellgate, Gateshead-| 8B. |lron gates 
son on-Tyne 
Barnard, Bishop, &|Norfolk Ironworks, Nor-| B. |Iron gates 
Barnards wich 
Baxter, R. C. . _..|Hethersett, Reigate B. |Plaster 
Granite! Bessbrook, Ireland... B. |Granite 
Co. 
Bethell, J., & Co. ..|38, King William-street,) B. [Preserved timber 
London 
Brooke, E., & Sons |Fieldhouse Works, Hud-| B. |Pipes 
dersfield 
Bullivant, T. .. ../Ledbury-road, Bays- H. M.|Window-sashes 
water, London 
Brunton & Trier ../Ransomes Foundry, Bat-| G. |Stone-breaking ma- 
London | chine 


tersea, 
Burgh Castle Port-'Great Yarmouth .. ..H. M.!Cement 
land Cement Co., 


Limi 
Campbell, H., & Son|Newry, Ireland .. ..| B. |Granite 
Candy & Co. Chudieigh-road Station,) B. |Bricks 
Newton Abbot 
Chatwood, 8. ..  ../120, Cannon-st., London | G. (Safes 
Chubb & Son .. ../123, Queen Victoria-st.,, 8. |Safes. Locks 
London 
Clark & Co. --|Rathbone-place, Oxford-| §, |Movable fastenings 
street, London 
Glestee; OC. Pewee ofc ae cise ca tae ES 
Ciiff, J.. &Sons ..|Wortley,Leeds.. .. ..| &. |Bricks 
Collinson & Lock ../109, Ficet-street, London! G. |House 
Cubitt, W., & Co. ../258,Gray’s-inn-rd., Lond.| 8. |House and rai ings 
Cwmorthin Slate Co.) Po: oc, N. Wales ..'H. M./Slates 
Limited 
De Michele, V. D. ../5, Westminster-cham-| §. |Apparatus for test- 





bers, London ing cement 
Doulton & Co... ../High street, Lambeth,'G. P. |Earthenware pipes 





ndon 
Dunnachie, J... .. pf rao Regent-street.) 8. (Bricks 
Ww 
Edwards,G. .. ..|147, Brompton-rd., Lond. H. M.|Sliding-sashes 
Follows & Bate ..|Dutton-street Works,) B. 
Manchester 
- Francis & Co... ..|Bridge Foot, Vauxhall,, 8. |Cement 
London 
Gardner, A., & Son |33, Jamaica-st., Glasgow | §. |Seasoned -wood 
Glenboig Fire - clay|68, Bath-street, Glasgow | 8. icks 
Co. 
Hamblet, J. .. ..|\West Bromwich .. ..| 8. /Rlue bricks 
Hamilton, J. .. ../67, | Yorkshire - street,) B. |Ventilutors 
Rochdate 
Harper & Moores ../Stourbridge .. .. ..| §S. /Bricks 
Harrison,G. K. ..|/Lye and Brettcl-lane| §. (Bricks 
Works, Stourvridge 
Head, Wrightson, & Teesdale Ironworks,| B. |Pulley blocks 
Co... «. «+ «| Stockton-on-Tecs 
Hill & Smith .. .. — 7 Hill, near} §. [Strong railings 
udley 
Hitchins, R. W. ..'9, Devonshire - place,/H. M. 
Stoke Newington-grn., 
London 
Hobbs, Hart, & Co..'76, Cheapside, London..| G. |Safes 
Hollick & Co... ..'Greenwich.. .. .. ../H. M./Cement 
Howarth, J. .. ..|Victoria Works, Farn-| B. /|Ventilators 
worth, nr. Manchester 
Hunter, J. 4. ..|209, -st., Aberdeen | B. /Granite 
Jennings,G. ., ..|Palace Wharf, Stangate,| §. (Plans and designs 


London 
+-|11, Great George-street,|/H. M.|Tramway 
Westminster, London 


Kincaid, J. 








King Brothers.. ..|Stourbridge .. .. ..| 8S. /Bricks 
Lascelles, W. H. ..|121, Bunhill-row, Lond. | S. (Facade 
MacDonald (A.),|Aberdeen .. .. .. ..| 8 |Granite 
Field, & | 
McLean & Co. .. St. Helen’s Wharf, 25,) B. |Cement 
| Bankside, Southwark, 
London 
Marsden, H.R. ../Soho Foundry, Meadow-} G. |Stonc-breaking ma- 
lane, Leeds { chine 


Mitiller, HE. Us. 2. cc] 5. ve oe se oe sesh, ME 
Neville, J... -./8, Walter-strect, Fallow-' B. Safes 
field, Manchester | 
Patent Selenitic Ce-|1, Great College-street,, B. | Mortar 
ment Co., Ltd. Westminster, London | 
Pen-y-Orsedd Slate|Nantle, near Carnarvon H. M.|Slates 


Quarry Co., Lta. | 

Peterhead Granite) Millbank, nr. Peterhead,’ 8. (Granite 
Polishing Co. N.B. | 

Royal Institute ofLondon .. .. .. ..'D. H.|Collectionofdesi,mns, 
Civil Engineers | &c 

Russell, J., & Co. ..|Alma Tube Works, Wal- Tubes 


| 
Salmon, Barnes, &|Canal Head Foundry,’ Revolving shutters 
Co. 


B. 
8 
. Ulverston | 
Scott's Sewerage Co,,/Royal Albert Hall, Ken- - Portland cement 
B. 


Limited sington, London | Manure 
Stabe Safe & Strongiéehe, near Birmingham Safes 


m e . 
Smeaton, W., & Sons|9 nd 10, Wych-street, H. M |Buth 


mdon 
Stiff, J.,&Sons ..|/London Pottery, High- 8. |Blue bricks 
street, Lambeth | 
Stone, J.,&Co. ..|Deptford, London .. H. M.|/Hydraulic machines 


Thomlinson & Sal-|34, Junction-road, Great B. ‘| Plaster 
ke! Tower-street, London | 
we J.,& Sons ../2, Newgate st., London | B. |Water meters 


hite, W.G. .. ..|Albert Villa, New Mal- H, M.|slates 
den, Surrey | 
Wood and Ivery. Ld |Albion Works, West 8. |Blue bricks 
Bromwich 


Wouldham Cement|l0a, King’s ieemmeaea? 
Co. 


Cement 
Moorgate-st., London. | 


Wright, Sutcliffe, &|Adelaide-street, Gibbet- B. |Cocks 
Son street, Halifax | 


(To be continued.) i 
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THE PARIS EXHIBITION—THE GRAMME ELECTRO-MAGNETIC MACHINE. 



























































FlG.2 


















































SROTION 0902! .:c:pelieee dential 2 3 ‘ 
LINE A.B C. t 
oh we | 

E 
! 4 : Ps 7 
| , | 
Je. -—— 200} -| -|-—-——- > | 
4 | 
> Z ° > | 
= =. ——-}-—-!--482----— 
[.————-§----aas.---§--- 3 : Zia er @ O}--90--- [| : 
NS WWW WY « coatmemannion.. 
' Y = ! 
1 . 7 
i k= tH ' 
iJ , 
~~ eS Uy | 
SS Y 
Y , i¢-————-: a GZ | 
ZY s: 7 | 

i: ch G | 

GSS R KW | — a 
fe- ---- 1 -71S-———--—-—-—--—-—— ——S | 
| 

+ SSS 
HALF TRANSVERSE SECTION 
Fic.4. 


TuE interest in the Gramme machine mentioned increases as 
the desire for the introduction of the electric light increases. 


It is evident to who have kept themselves uainted 
with the progress of this light, that much of its efficacy in 
Paris and elsewhere has arisen from the combination of the 
Gramme machine as a producer with the lamps used, either 
Serrin or Werdermann, commonly known as Jablochkoff. In 
1861, says M.- Fontaine, ‘‘M. Pacinotti constructed for the 
University of Pisa an electro-motor machine, that was shown 
in th: Vienna Exhibition of 1873, which is identical in 
—— with that of the 
ramme. M, Pacinotti even 
points out in the Ji Nuovo 
Cimento for 1864, that by re- 
versing the operation his 
machine, a magneto - electric 
— could be obtained ; 
only the design and the con- 
struction of this machine are 
so defective that it has never 
given good results, nor led to 
the supposition that its prin- 
x ye was superior to that of 
all other machines. It needed 
the a rance of the Gramme 
machine, in 1871, to remind 
M. Pacinotti of his idea, and 
to bring forward his claim, 
otherwise very just, from a 
scientific point of view.” But 
Pacinotti was not the first to 
use the Gramme ring. Prof. 
Page had used it years before, 
not to mention others. For 
the information of those who 
may not be well acquainted 
with electrical matters, we may 
just say that in the construc- 
tion of machines two kinds of 
magnets are used, viz., perma- 
nent and electro-magnets. The 
latter are used in the Gramme 
machine. Before describing 
the most recent form of the 
Gramme, we may say that it 
is not a ge machine, for 
even now M. Meritens claims 
to have made a step in 
advance, and we thi it 
not unlikely that improve- 
ments designed in England will shortly be made public. 
—— is no —— ty M Hinpely oe Bed Pa ebted 
to the i . Hi ‘ontaine for many 
of our 5 td We were beth these machines in 
the course of construction in the ateliers of M. aet, 
Boulevard Mon 81, through the kindness of M. 
Niaudet. This se has, we believe, constructed all the 
iientey Minelinen, 90 ON 56 Slee pena, owe The 
older form we have described, so may briefly dismiss it with 
mans, toet Gramme starts with a ring of soft iron, or soft 


wires, around which he winds a coil of copper wire. The 
extremities of this helix are soldered together, so as to form a 








ORDINARY GRAMME MACHINE. 





continuous wire, or rather the helix consists of a number of 
wire bobbins, the issuing end of the wire of the bobbin bein; 

attached to a radial plate, as is also the entrant end o 
the next. The current is collected from these radial plates, 
which are insulated the one from the other. Take any two 
diameters of this ring, at right angles the one to the other, 
and so place it that the ends of one diameter are just opposite 
the two poles of a permanent or an electro-magnet. The 
inductive action of the magnet forms poles in the soft iron at 
the extremities of this diameter, whilst the extremities of the 


= = 


other diameter are the points where the opposing wagon: 
meet, and here he establishes his es or collects his 
current, All this, however, is admirably described and illus- 
trated in M. Fontaine’s book, recently translated into English 
by Dr. P. Hi several illustrations from which were 
ven in THE ENGINEER, vol. xliv., pp. 335, 365, 383, 401. 
e necessity of using alternate currents with the Jablochkoff 
light, induced M. Gramme to design a new machine, whi 
we now descri This new machine is composed 
of :—(1) Two nearly round standards A rigidly connected 
padi gp arp ical copper bars E. (2) A steel axle F carry- 
ing, by means of two cast iron plates H and an octagonal cast 








ich | utilised for such a 
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iron nave I, eight electro-magnets K K. (3) A number of 
one helices, a, b, c, d, wound round a ring of soft iron, or 
preferably round a bundle of soft iron wires, and kept in posi- 
tion by an external copper band. (4) Two insulated shields 
NN, to which are fixed the collecting brushes P. (5) Two 
thin discs T T required to keep the armatures of the electro- 
—_ in position. (6) The base R supporting the frame 
and angle iron U. (7) A frame in polished ery pierced 
with numerous holes to aid in keeping the coils cool. (8) 
Various supports necessary for the stability of the machine, 
or acting as protecting pieces to the more important parts, so 
as to render the whole as little liable to accidents as possible. 

A few days since, when the Jablochkoff light was introduced 
into London, by Messrs, Wells, of Shoreditch, an interim 
injunction was granted against the use of the Gramme 
machine, in favour of Mr. Wilde. As we now know, the 
injunction was not continued, but an account is to be 





LABORATORY MAGNETO-ELECTRIC MACHINE. 


kept until the trial, The reason why Mr. Wilde could 
obtain such an injunction lies in the fact that he uses in his 
double machine a smaller dynamo-electric machine to mag- 
netise a larger. M. Gramme has followed in the same direc- 
tion, and has used one machine to act on an other, or in other 
words, he uses two machines. The brushes serving to intro- 
duce the current from the one machine into the other are made 
of silver-plated r, and the shields or helices are of brass. 
It is not absolutely necessary that two machines should be 
used, the electro-magnets of the second or distributor may be 


excited in any convenient manner. It might be 
that under pbb conditions bean re might be 


magnet eight poles, so a 
south pole are peeling. 1 with a gv otk as little 
space intervening as possible. ere are thirty-two outer 
copper belting te arranged that a current can be obtained 
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from earth; or two, for four, or eight, &c., may be 
joined together, leaving it optional whether thirty-two, 
sixteen, eight, four, or two currents shall be used. 
As the magnets pass the helices, an inductive action takes 
place, and a current is generated. It will be seen that the 
position of the magnets to the helices a, or b, orc, or d, is 
relatively the same, so that a similar current is generated 

out aaaa, or bbbb, &c. OF course the current 
varies in direction with the position of the magnets, and in 

h with the number of revolutions. If then we require, 
say, four tensioncircuits, we couple the helices a togeter, those 

b, those c, and those d. This inductive action, how- 
ever, has often been described ; we have more especially a 
desire to describe the machine. Three models have thus far 
been made. The following table gives some details of each. 
Our diagrams refer to the one denoted by A :— 
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The position of the bobbins is accurately measured, and they 
are carefully adjusted. This alternate current machine has 
one point in common with its predecessors—that the electro- 
ets revolve. In the continuous current machine 
previously referred to the ring revolves. In the latter a 
current analogous to that from a battery is obtained. The 
indirect current machine, however, depends on the rotating 
magnets acting directly on the copper spirals, which are 
wholly insulated the one from the other; its construction is 
characterised by an electro-magnet with simple poles, and by 
the method of winding the copper helices, which can be done 
in one way for one set of bobbins, and a different way for the 
other set at pleasure, the result being currents similar to 
those from a Clarke’s machine. f 
The opinions of electricians do not altogether coincide as to 
the theory of the Gramme machine, and we intend shortly to 
say something on this subject. Besides the machine already 
mo boo to, we give an engraving of an ordinary Gramme 
and of the laboratory machine, as now manufactured by M. 
Breguet with the Jamin a an excellent example of 
which has been placed in the French annexe. These machines 
have been made in large numbers, and are useful for many of 
the purposes for which a machine is required in the laboratory. 
They are equivalent to six or eight ordinary Bunsen cells, 
and are made so as to give a current of tension or quantity as 
desired. Figs. 4and5areexamplesof theold form of theGramme. 








SOCIETY OF ENGINEERS. 
October 7th, 1878. 
Rosert Pavtson Spice, President, in the chair. 

TE following paper, “‘On the Application of Electricity to the 
Ignition of Blasting Charges,” was read by Mr. G, G. André, F.G.S. 
Among the numerous applications of electricity to industrial 

rposes, the ignition of blasting charges for the removal of rock 
is not the least important. RIAD 

The advantages obtained from electrical ignition are of two 
kinds, namely, those due to the simultaneous discharge of the 
blasts, and those which follow from the nature of the means of 
ignition. Simultaneous firing obviously lessens the total 
amount of work to be done by the explosive agent employed. As 
an illustration, suppose a free rock face, AB, Fig. 1, behind 
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which are three shot-holes a,b, c. If a be fired first, the lines of 
fracture willrun in the directions a, m, a, n, and a wedge-shaped 
piece a, m, n, will be blown out. The subsequent firing of J, 
will cause the lines of fracture to run in the directions b, 0, b, p, 
and will force out a trapezoidal block 5, 0, n, p, leaving a boss 
a, b, 0, and the explosion of the shot ¢ will subsequently, and in 
like manner, by causing the lines of fracture c, q, c, r, bring out 
the block ¢, q, p,r, and leave the boss ¢, b,q. But if these three 
shots be fired simultaneously, the lines of fracture will run in the 
directions a,m,c,r,a,c. In this case, the lines of fracture are 
much shorter than in the preceding ; there is, therefore, less work 
to be done, and consequently a smaller quantity of explosive will 
be required. Thus there is an advantage on the side of economy 
obtained from the simultaneous firing, and it is evident that this 
advantage will increase in importance with the number of shots 
fired together. But it will be observed that this simultaneous 
firing leaves no projections or bosses, the face being brought away 
comparatively clean and smooth. ‘This is another advantage of 
no small importance. Also by firing the shots at one instant, 
there is a saving of time, which in many cases may be of some 
importance. 

f the advantages which follow from the nature of the means 
of ignition employed, the greatest is, perhaps, the increased 
safety of those engaged in the blasting operations. ‘The fuses in 
the several shot holes having been connected together, and put 
into the circuit formed by the leading and the return wires, the 
men retire for the blasts to be fired, and by no possibility can the 
— take place until they have withdrawn to the place of 
refuge provided. With safety fuses it is otherwise. The fuse is 


ignited in the presence of at least one man, and the burning | 


continues during the time that he is hastening away. Should the 
fuse, or one portion of it, prove defective and “run,” as it is 
termed —that is, burn tov rapidly—the chargeman is exposed to 
great danger ; but with the electric fuse, the blast is fired at the 
precise moment desired, when it has been ascertained that all are 
under shelter. It will need but little reflection to sce that this 
condition is one which is highly conducive to the safety of those 
employed. But the majority of accidents in blasting are due to 
missed shots, or rather to shots that are erroneously supposed 
to have missed. Not unfrequently the continuity of the gun- 
vowder train ina piece of safety fuse is interrupted, and the 
urning ceases at that point. But in such a case the covering 
will smoulder like touch-paper until it has again started the train 
beyond the point of interruption. ‘lhe operatcrs, believing the 
shot to have missed, return to the working face, only to 
blown to pieces by the unexpected explosion of the charge. 
Against this danger electricity affords perfect security, for if a 
shot fails to explode when the current is sent through the circuit, 
by no possible chance can it explode afterwards. Thus the 
advantages on the side of eafety are greatly in favour of electrical 


firing. But there is also a notable gain of speed due to the same 
cause. From fifteen to twenty minutes are allowed to elapse 
before the men return to a missed shot. | Now, though hang-fires 
and miss-fires, due to defective manufacture, are not of very 
frequent occurrence when fuses of ae ogy A are used, miss-fires 
occasioned by the fuse being severed & e explosion of an 
adjacent shot are, in close headings and shafts, every-day events. 
By waiting the prescribed time, much delay is ioned. This 
delay is entirely avoided by the use of electricity, for then the 
missed shot bp hn ee at once. When a large body rg 
men are emplo and when speed is a primary requiremen 
this advantage is an important one. ‘There are dther minor 
advantages attending the use of electricity as a means of ignition. 
One of these is the possibility of igniting the rge in the 
middle, a mode of firing which, with dynamite » gives 
the best results. The common kind of safety fuse will not 

the fire into the c! because the covering burns through. 
remark may here be made on certain accidents which have lately 
occurred with dynamite. The Government inspectors, Majors 


construction and primed it with a new powder of his own 
inven. Bs Mes J ee ae ‘s fuse,” has been 
largely used for firing guns, or pvrposes generally. 
But the mode of construction — and taneost of production, 
have prevented it from being much used in industrial operations. 
Mr. Dendaley, im the. United Staten, introdecel’a wow nystem 
interposing a bridge of Speen benrecn the Setataas within 


ite 
lo rary ounaain. whee Sead Sing. 206 it is capable of — 
» bu 


amo Siny Bel gal bine t when connected in 
numbers they fail. 


During the last ten years several modifications of the f. i 
fears have heen adopted in practice in Germany, in th United 
States, and in this country. Some of these, Spogally the 
American invention, fulfil the first four requirements ; 

fulfil the fifth. Ifthe number in circuit be not an ten, 
the best of these fuses may be relied oo to explode. But when 
this number is exceeded, some of the fuses miss. ‘The cause of 
these fail has not been satisfactorily ascertained. If we put 





Majendie and Ford, after a careful investigation of the ci 
stances attending these accidents, have come to the conclusion 

they are due to the exudation of nitro-glycerine from the 
dynamite, this exudation being occasioned by the presence of 
water in the bore holes. Setting aside the improbability of a 
sufficient quantity of oil exuding, and escaping ignition by the 
blast, to produce the disastrous results in question, the author’s 
experience has led him to a different conclusion. It is no 
uncommon occurrence, especially in bore holes tam with 
water, for a portion of the charge to be left unexploded at the 
bottom of the hole. When boring is recommen in these 
‘* bottoms” or remaining portions of the bore holes after the blast, 
the first few strokes of the drill cause the unburned dynamite to 
detonate. This source of accident would be removed by placing 
the detonator at or near the bottom of the hole. Thus, generally, 
electricity affords the most convenient, the most effective, an 
the most safe means of firing blasts. 

The Austrian chief ins r of railways, Hofrath Ritter von 
Pischoff, thus expresses himself concerning the advantages of 
electrical firing :—‘‘ A greatly increased amount of work and a 
notable saving of cost is ‘effected when the shots can be so dis- 
posed, and fired as to mutually assist one another. These results 
are obtained by the use of electricity as the firing agent. The 
experience which has been gained at the Buchenberg cutting, 
where the method of firing by electricity has been extensively 
adopted, has shown that, when properly employed, this means 
allows, in comparison with the ordinary methods, twice the amount 
of work to be performed in a given time. It is therefore strongly 
recoramended to adopt electrical blasting whenever it is a question 
of economy of time and of money.” 


The requirements of practise may be summarised as follows :— 
(1) Electric fuses should be so constructed as to be easily 
applicable to the charge of explosive used. (2) They should not 
be capable of being injured by rough handling. (3) They should 
be so prepared that the operator may have no trouble or difficulty 
in ages them into circuit. (4) They should be certain to explode 
under ordinary conditions of firing. (5) They should explode 
simultaneously in | numbers. 

There are two kinds of electric 
fuses in use, known respectively as 
“tension ” and “‘ quantity ” fuses ; 
because the former are fired by 
means of a cnrrent of small quan- 
tity but high tension, and the latter 
are fired by nieans of a current of 
large — and low tension. 
In tension fuses, the priming 
composition is fired by the passage 
of a current of electricity through 
it. The circuit is interrupted 
within the casing of the fuses, and 
the priming is interposed in the 
break (Fig. 2). The current, in 
leaping across the interruption, 
meets with great resistance from 
the low conductivity of the sub- 
stance to be passed through, and 
consequently heat is generated 
and the priming is fired. To over- 
come the great resistance occa- 
sioned by the break in the metallic 
circuit, high tension is required 
in the current, which must 
therefore be generated by a ma- 
chine, the low tension current of 
a battery being insufficient for the 
my These fuses can, however, 
be fired by batteries of great power, 
by reason of the conductivity of the 
emg composition. In quantity 2 

uses, the priming is fired by the heat generated by the current in a 
piece of fine platinum wire. This wire is included in the circuit, and 
surrounded by a substance inflammable at a low temperature 
(Fig. 3). The heat developed in the wire is due to the great 
resistance occasioned by its small section. As the circuit is 
uninterrupted, the low tension current generated by a battery, 
or by a dynamo-electric machine constructed for quantity may 
be used. The advantages of high tension, lie chiefly in the 
convenient form and ready action of the machines employed to 
excite the electricity. Being of small dimensions and weight, 
simple in construction, and not liable to get quickly out of order, 
these sources of electricity are particularly suitable for use in mining 
operations, especially when the operations are entrusted, as they 
usually are, to men of no scientific knowledge. Moreover, as the 
means of discharging the machine may be removed until the moment 
when it is required, this mode of firing offers greater security 
than the battery. Also by employing a current of high tension, 
a large number of shots may fired simultaneously in single 
cireuit with greater certainty than is obtained with a battery. 
Another. advantage of high tension is the small effect of line 
resistance upon the current, a consequence of which is that mines 
may be fired at any distance from the machine, and through iron 
wire of very small section. ‘The disadvantages of high tension are 
the necessity for perfect insulation of the wires, and some degree 
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of uncertainty in the fuse when not properly constructed. When 
| electricity of Low tension is employed, the insulation of the wires 
needs not to be perfect, so that leakages arising from injury to the 
| coating of the wire are not of greatimportance. In many cases bare 
| wires may beused. Anotheradvantage of low tension is the ability 
to test the fuse at any moment by means of a weak current, 

whereby an almost absolute certainty of action may be insured. 
| For this reason it is usually preferred for torpedoes and impor- 
| tant submarine work. On the other hand, the pu ed wires used 

must be of comparatively large section, and the influence of line 
resistance is so considerable that only a small number of shots 
can be tired simultaneously when the distance is great. Moreover, 
as the number of fuses is increased, the power of the battery must 
be augmented by adding to the number of its cells. So that for 
ordinary mining operations the battery becomes large and unpor- 
table. But the chief disadvantage of the battery lies in the fact 
of its reqniring a liquid to excite the current, and the consequent 
careful attention and delicate handling which the elements 
require. This defect may, however, be removed to some extent 
by a suitable form of the battery. 

Baron von Ebner, of the Austrian military service, was the 
first to construct a tension fuse that was at all satisfactory in its 
action. It did not, however, fully satisfy any one of the require- 
ments laid down in this paper. 1t was clumsily constructed, and 
was only fairly certain in its action. But it must be acknow- 
ledged to be the model upon which all subsequent inventiong 
have been founded. Professor Abel, in this country, took Ebner’, 














two fuses in single circuit, as shown at Fig. 4, and one of these 





have much greater conductivity than the other, this one will 
miss. If they are put in divided circuit, as shown at Fig. 5, the 
other one, that is, the fuse which has least conductivity, will 
miss. If both fuses are were ual in conductivity, both 
will explode. From these facts it has been inferred that if all the 
fuses were equal in conductivity, any number within the power 
of the machine could be fired at once. The inference however, 
is not true. The author designed an arrangement by means of 
which fuses can be made almost pag & equal in conductivity. 
If the number in circuit be limited to fifteen or sixteen, a all 
explode with certainty, but when the number is greater, failures 
occur. In searching for the cause of these failures, it would 
seem that time must be taken into account. The resistance of the 
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fuses retards the current, and possibly the explosion of the first 
may interrupt the circuit before the current has acted sufficiently 
on all, It should be remarked here that no better results are 
obtained by putting the fuses in divided circuit. The author 
has, after many disheartening failures, brought into use a fuse 
which fulfils completely the first four requirements, and which 
satisfies the fifth up to fifteen or sixteen in circuit at one time. 
With this number the face of a heading or the bottom of a shaft 
may be —— away in two blasts, 

Since Mr, Fox read his paper before this Society on ‘ Lighting 
Gas by Electricity,” the author has conceived a new ai C= 
ment, by which he hopes to succeed in firing any reasonable 
number of fuses at once. This arrangement is based on the fact 
that fuses will fire singly with absolute certainty. The author 
has proved this by firing 10,000 without one failure. There is, 
therefore, good reason to believe that thirty of Mr. Fox’s small 
and inexpensive coils, neatly omnat in a box, and placed at a 
safe distance from the shots, would fire with certainty thirty 
fuses, because each coil would have its own fuse; in other words, 
me. would be all fired singly. 

ith regard to miss-fires, a word of protest may be raised. An 
occasional miss with safety fuse, which causes delay and creates 
danger, is looked upon with unconcern, and spoken of as a thin, 
to be expected ; but if 1 per cent. of the electric fuses fail, tho’ 
no danger is incurred by immediately returning to the spot, the 
system is at once condemned. Moreover, the failures are in nine 
cases out of ten due to the ignorance or carelessness of the opera- 
tor himself. The author has fired upwards of 20,000 of his own 
fuses, in groups big” oo in number from ten to sixteen, and under 
all the conditions that can occur in practice, without one miss- 
fire. This fact is sufficient to prove that the source of failure 
is to be looked for in the man rather than in the material he uses. 
Attention is required tokeep the machines in order, and it is here 
that neglect is most commonly observed. 

en frictional machines are used, the fuses must be connected 

in what is known as “ series,” or single circuit. In this arrange- 
ment, which is shown in Fig. 4, the whole currentis sent through 
the series of fuses. With dynamo-electric machines it is better to 
adopt the divided circuit as shown in Fig. 5. The leading and 
the return wires are attached to the groups of fuses at L and R, 
and the current then divides itself, a portion passing through the 
fuses to the right of L, and another portion through those to the 
left of that point. A few words in conclusion concerning 
machines. Frictional machines act very well as exploders 
so long as they are kept in a proper state. But as they are 
injuriously affected by a moist atmosphere, and weaken 
7. with use by reason of the wearing away of the 
rubbers, it is necessary to take care that they be in good electrical 
condition before using them for firing. Unless this care be taken 
the quantity of electricity excited by a given number of revolu- 
tions of the plate will be very variable, and vexatious failures 
will ensue. If, however, the proper precautions be observed very 
certain and satisfactory results may be obtained. In Germany 
and in America frictional exploders are generally used. Magneto- 
electric machines possess the very valuable quality of constancy. 
They are unaffected in any appreciable degree by atmospheric 
changes, and they are not subject to wear. ‘These qualities are of 
inestimable worth in an exploder used for ordinary b 
operations. Moreover, as they give electricity of a lower tension 
than the friction machine, defects of insulation are less important. 
Of these machines only the dynamo varieties are suitable for 
industrial blasting. It is of primary importance that an exploder 
should pessess great power. The m e of using weak machines 
has done more than any thing else to hinder the adoption of 
electrical firing in this country. 
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RAILWAY MATTERS. 


Ar a conference on the alternative routes for the Inner Circle 
Railway completion link, it was mutually agreed by the Improve- 
ment Committee of the Corporation and the promoters of the 
railway that route No. 8, viz., by way of Cannon-street, East- 
cheap, Great Tower-street, Tower-hill, and the Minories, to Ald- 
gate iigh-stret, should be adopted. This plan embraces a new 
street, wide, from Eastcheap to Tower-hill. 

Tuat the London, Chatham, and Dover returns continue to 
improve is Lonag | attributed to new arrangements which reduces 
the passenger duty. An exemption from Government duty 
exists in the case be singe pte run row Oe “oe So 

’s system at a charge of one penny per e for -¢) 
pf and stopping at every pen Ay Some months since 
the Board of Inlan venue consented to so far modify the last 
provision as to permit railway companies to divide their lines into 
sections, and claim the exemption on any section, as if there were 
no interes pact 3 fal 2 = Chatham fore _ pei 
ny has, it is belie e only company Ww! as 
pe a of this concession, and the total epbenes satisfactory. 
The slight reduction of rates made by the company consequent 
on the new arrangement has already exercised a favourable 
influence on the receipts. 

From his report on the railways in course of construction in 

New South Wales, by the engineer-in-chief, Mr. John Whitton, 
we learn that there are about 553 miles of railway sanctioned by 
the Government, about 282 of which are in course of construction. 
There are few works of in these, the country — 
generally very favourable to the construction of economical rail- 
ways. ‘Trial surveys have also been made for city and suburban 
lines, the total lengths of the surveys being 2137 miles. The fol- 
lowing is a summary of lines in course of construction :—The 
Southern line from Bethungra to Albury is Po ows col 
18 miles to Junée, and was opened in July, 1878, It also includes 
18 miles to Wagga, opened in September, 1878, 814 miles to 
Fas to be o' - 31st pete wg: diy tt The hide line 
rom Orange to We ingee — miles, 
comprising 544 miles to Wellington, ag to ony er tobe 
opened on 31st July, 1881. The Northern line from Quirindi to 
Tamworth will be 38 miles, and was finished in August, 1878, 
The North-Western line from Werris Creek to Gunnedah is 41 
miles in length, and will be opened on the 30th June, 1879. 

A veERY small object may sometimes cause derailment on a 
curve. In reporting on the accident which on the 6th 
ult. to a passenger train near Bradford junction, on the Great 
Western Railway, when the engine left the rails and was con- 
siderably damaged, Major rindin arrives at the conclusion 
that the leading wheels of the -engine left the rails towards the 
right or the outside of the curve of the line. ‘Two of the wit- 
nesses spoke of a mark on the top of the rail, a little nearer to 
the junction than a mark on the outer flange, corresponding 
exactly in size and shape to a a gin. nut, which was 
rena up close by. This nut was about jin. in thickness, and 
showed evident signs of having been subjected to a heavy crush- 
ing weight. Major Marindin says, “I can only account for the 
accident by supposing that, in passing over the fin. nut, which 
there is no doubt was on the rail, and which was too small to be 
swept off by the guard iron, the | end of the engine must 
have lifted s ntly for the flange of the right leading wheel to 
be above the top of the rail, and that it therefore followed its 
natural tendency to fly off on the outside of the curve.” Though 
at first sight an insufficient cause, there seems réason to believe 
that on the curve the nut would be sufficient to allow the wheel 
flange to be pushed over the rail by centrifugal tendency. 

THE application of steam to tramways is being worked out for 
us by continental and colonial authorities, so that the questions at 
issue will be much reduced in number when the subject again 
comes before Parliament. A tramway, worked by steam power, 
has been opened in the city of Wellington, New Zealand. The 
engine is placed in the body of the car, the Sechinery Dees 
hidden from view, and the working is almost noiseless ; but the 
escape of the steam and smoke is attended with unpleasantness 
and occasionally causes considerable noise, which cai some 
accidents through the bolting of horses when the cars first. com- 
menced running. ‘The horses have, however, becomed accustomed 
to the appearance and noise of the cars which are now run with- 
out difficulty. It is propa to extend the steam reo) i be into 
new districts, where railways do not exist, as pioneers for the 
heavier and more expensive system. There are over 1080 
miles of railway open and in working order in New Zealand, 
besides several miles in course of construction, The Christchurch 
and Dunedin Railway was opened for traffic in September, and 
another line connecting Wellington and Featherston is so nearly 
completed that engines have run along its whole length. This 
line will—according to the Z'imes—open up the rich plains of the 
Wairarapa, and the extension of a light-line system, worked by 
steam tram-cars, is pro as a ready and comparatively 
inexpensive means of still further develop 


NOTES AND MEMORANDA. 
Lives of mariegrpeed seleestph wires are now in successful 
operation throughout the whole distance—1210 kilometres— 
between Strasburg and Kiel. 


WE ans hope that there are some good anemometers in use in 
Philadelphia. The recent storm there unroofed or otherwise 
damaged 31 pe. © soaterien, 7 pols, A hotels, 50 pod 
pu uildings, lwelling-houses, and several stores. t 
vessels were sunk. It would be interesting to know what was 


the maximum pressure of the wind. . 


MISCELLANEA. 


Not all the small waterworks recently completed have turned 
out successful. The water supply of Fraserburgh introduced but 
very recently from Ardlaw Burn at a cost of about £6000, -besides 
being the occasion of an unfortunate lawsuit still pending, is already 
found to be inadequate for the demands of the community in the 
fishing season. An engineer has been deputed to consider and 
report on various proposals, 

A. NEW graving dock has been opened at Auckland, New 

» and promises to be a most su ‘ul commercial under- 


Discovery has been made of r deposits in Franklin | taking. Centrifugal pumps are employed for emptying it, and 
County, eecilet<Mantaapadinnies of tee eartoce ccsks have | Wa Samie docupled o but 2¢ hour, the sCipulated tiine belag three 
been ex: by a W: chemist, who states it to be | hours. Messrs. John and Henry G e, of Hammersmith, 
“hydrous ite, a very rich ore of | have made the pumps, which are similar to those employed by 


carbonate of . or malach 
copper, containing about 2 per cent. of oxide of copper, or 
574 per cent. of metallic copper.” 

A Frencu scientist, M. Buchner, has discovered that a single 
drop of alcoholic extract of Cam 7 Bapeors placed upon pure 
flour or bread, will cause a -yellow stain. ihe four con 
tains alum, in the pro ei oD pace or 2 per cent., the colour 
will turn to a grayish-blue or violet-gray. ith 4 per cent. of 
alum, the tint is reddish-yellow, with a border of gray-blue, and 
small blue spots can discovered by examining ft with a lens; 
4 per cent. of alum is the limit of reaction, when the blue border 

ppears, although the small spots are faintly discernible. 


In speaking of the sulphuric impurities in the air breathed in 
towns, Mr. J. Mactear has ,in a paper read before the 
Society of Arts, that in well-constructed furnaces, where there is 
uently no leakage of air into the flues, there is nearly 
400 cubic feet of air passing for 1 1b. coal co’ 3 and taki 
an average of 1" fa cent. of sulphur in the coal, there 
em ys to 0 ver By huric or . mw foot a 
escaping as com "2 grains of hydrochloric aci 
from pel sacs. He takes the coal consumed annually in Great 
Britain at 114,043,940 tons, and which at 1 per cent. sulphur will 
give 3,500,000 tons of oil of vitriol escaping into the atmosphere, 
as com to 44,716 tons from oo acid works, It must, 
however, be admitted that it is difficult to lay down exact data 
from the percentage of sulphur in coal, for the estimation of 
sulphurous acid generated in combustion, owing to some kinds of 
—— more lime than others, which necessarily retains 
part of the sulphur in theash, The only reliable or satisfactory 
plan would appear to be the testing of the atmosphere in different 
localities. 

Tue following comparative depths of lakes may be taken as 
supplementary to some of those as given a short time ago. Among 
Ruropean lakes the Achensee, in the Tyrol, heads the list. At 
some points the depth of this lake amounts to 2500ft. The 
greatest depth of the Lake of Constance is about 975ft., that of 
the Chiemsee about 458ft., and that of the Walchen and Konigssee, 
611ft. The measurements made about 1870 at the Red Sea 
showed that at its deepest part its depth is 1836ft.; but if we con- 
sider that the level of this lake is already 1394ft. below the level 
of the Mediterranean, then we find that the total depression 
here ¢amounts really to 3230ft. The Lake of Tiberias is 
extremely shallow in comparison ; on its eastern part the average 
South is ra 26ft., while on the western side it lies between 19ft. 
and 22ft. In Lake Baikal depths have been found which, for a 
lak, are utterly astonishing. In the upper partof the lake the 
depth is 1.0,800ft.—about the height of Mount Etna—but down- 
ward the bottom constantly descends, and near the opposite bank 
the depth amounts to 13,230ft. The depth far exceeds that of 
the Mediterranean Sea, which, at its greatest part, measures 
only 7800ft. It has been sought by many geologists who strongly 
sup the theory which attributes wonderful excavating power 
tog motion, that many of the principal lake beds have been 
excavated by their action. It would probably puzzle even the 
most thorough supporters of glacial theories to show that some 
of the depths given above have been so excavated. It is easy to 
attribute such wonderful powers to ice action, but geologists will 
have to give a Jittle more attention to the mechanical aspects of 
oh — before they can satisfactorily account for their 

elief, 4 

Tue following list of the ships, with their tonnage and horse- 
Se sao a the fleet of the Royal Mail Steam Packet 

mpany on the 14th October, 1878, gives some idea of the 
commercial importance of that company :—No. 1, Para, screw, 
3805 regi tonnage, 600-horse power; No. 2, Don, screw, 
3805 registered tonnage, 600-horse power; No. 3, Medway, 
screw, 36 i tonnage, 600-horse power; No. 4, Tagus, 
screw, 3252 registered tonnage, 600-horse power; No. 5, Moselle, 
screw, 3252 registered tonnage, 600-horse power; No. 6, Elbe, 
screw, 3063 registered tonnage, 600-horse power; No. 7, Nile, 
screw, 3039 registered tonnage 600-horse power; No. 8, Neva, 
screw, 3020 registered tonnage, 600-horse power ; No. 9, Douro, 
screw, 2824 registered tonnage, 500-horse power ; No. 10, Mondego, 


there- 


ing the resources of | screw, 2564 red tonnage, 450-horse power; No. 11, Minho, 

those parts of the country where the traffic is y ripe enough | screw, 2540 registered tonnage, 450-horse power ; No. 1 Guadiana, 
to justify the construction of a heavy railway. screw, registernd. tonnage, 400-horse power ; No, 13, Dee, 
Tur Denver and Rio Grande Railway has been the first to | Stew, 1858 red tonnage, horse power; No. 14, 


test the applicability of the Westinghouse air brake to | 
trains, and the statement given below of the result, furnished to the 
Railway Age by Mr. W. W. Borst, superintendent, shows that 
the trial was-successful. It will be seen from the table that the 
trial was made on gradients ohm as 217ft. to the mile, that 
being the gradient in a portion of the Veta pass. At this pass the 
line reaches an altitude of 9257ft. above sea level, so that the 
rarity of the air is such that the Poe have to compress it 
through nine-thirteenths of the stroke before it has been reduced 
to the density of air at the sea level. In view of all these facts 
the quickness of the ve is remarkable. The following is a 
report of experiment made with the Westinghouse air brake as 
applied to the freight cars on the Denver and Rio Grande Rail- 
way, August 8th, 1878 :— 
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uibo, screw, 1817 Lee tonnage, 170-horse power; 
No. 15, Severn, screw, 1736 registered tonnage, 220-horse power ; 
No. 16, Larne, screw, 1664 registered tonnage, 180-horse power ; 
No. 17, Tiber, screw, 1591 registered tonnage, 350-horse power ; 
No. 18, Eider, paddle, 1569 registered tonnage, 310-horse power ; 
No. 19, Ebro, screw, 1509 registered tonnage, 350-horse power ; 
No. 20, Arno, paddle, 1038 registered tonnage, 250-horse power ; 
No. 21, Belise, screw, 1015 registered tonnage, 160-horse power, 
Total, 51,152 registered tonnage, 8810-horse power. 


In addressing the Newcastle Chemical Society, the President 
recently dwelt upon the lead trade of the Tyne. ‘The increase in 
the production of manufactured lead on the Tyne since 1862 has 
been very considerable. The separation of the silver, which has 
been conducted for many years in accordance with the late 
H. L, Pattinsen’s patent, in which the crystallisation of the lead 
in a metal pot was worked by hand labour, has been to some 
extent ie pprigee'ge by Rozan’s patent, in which operation steam 
is applied as an agitator in the pot where the crystallisation of 
the pure lead takes place, in lieu of hand labour, and in other 
respects it produces a chemical change, and facilitates the work. 
The most striking change in this respect is the adoption by Mr. 
Leathart of the patent of M. F for the separation of the 
silver by means of zinc, which is found to wash the melted lead 
entirely free of the silver contained in it, and the mixture of 
silver and zinc floats on the top of the pot and is skimmed off. 
When this process is com a mixture of zinc and silver is 


treated in accordance wit uillem’s Beant, “ot is placed in 
plumbago crucibles in a furnace, and the zinc is distilled off and 
coll in small metal chambers, where it cools in the form of 


cake zine, and is fit for use again. By this means about half of 
the original zinc used is at present obtained, but it is expected 
ne one means will be taken to — the — also. 

th these ingenious processes are extremely simple and appear 
to be most effective. In the manufacture of white lead, a riew 
method has also been worked out by Mr. Leathart, in the ator 
tion of _— patent, which consists in subjecting very finely 





pie ic Soar 7 had cylinder cut off one car; experiment 13 had 
cylinders cut off four cars; experiment 14 had cylinders cut off 
SIX Cars; ex ent 10 was from a stand with brakes applied to 
the train. e engine was uncoupled from train. On starting 
the engine the air connections parted at the couplings, the valve 
closed, and the air pressure on train brakes was pen, 4 the 
same, as the train did not move, although half of it on 180ft. 
gr: Experiments 11 and 12 were made with 230 steam 

and throttle wide open until stop was made. In experiment 15 
steam was used until the brake was applied. 





g tharge in a mixing vessel to the action of salt brine, 
producing chloride of lead and caustic soda. This mass is then 
run into an iron vessel, into which carbonic acid is pumped, 
causing a further chemical change in the production of carbonate 
of lead and common salt once more, the latter of which is washed 


out from the white lead, and may be used over again in the first | of B 


operation. The white lead juced in this way = to be 
very white and chemically pure, but is not quite so heavy as the 
white lead made by the old process. At the present time the lead 
trade is subject to considerable competition, America is now 
exporting lead, instead of, as formerly, being an importer. 





them at Ferrara for draining the great marsh land, but smaller. 


Tr has been sought to remove the uncertainty of direction and 
range of flight of war rockets. Experiments have for this purpose 
recently made at Lia page ogg with rockets having gun- 
cotton heads and fired from a tube, instead of the ordinary land 
service a The trough has for some time been discarded in 
the Royal Navy, and it is probable that the trough will be entirely 
superseded by the tube for land service. The gun-cotton head is 
consid: to secure some improvement. 

Tue South Staffordshire Institute of Mining Engineers has 
during the week discussed the question of the increased danger 
of gas in mines when floating coal dust is present. It was 
shown that one per cent. of carburetted hydrogen mixed with 
coal dust would cause an explosion. Such being the case, it was 
admitted that too much care could not be exercised in the manage- 
ment of mines. The Apedale explosion was attributed to the 
influences named. 

On Wednesday the North Staffordshire Institute of Engineers 
were Visiting Sandwell Park Colliery. and a detachment, wishing 
to ascend the shaft in advance of the rest, eight members were 
allowed to get into the upper deck of the cage. At thirty yards 
from the bottom Mr. Wm. Arnold, railway wagon builder, Stoke, 
fell out, dragging with him Mr. Geo. Barker, engineer, Kids- 
grove. Both were killed. Mr. J ohnson, manager, had interdicted 
any ascent in his absence. 

Mr. Tuomas Watson, President of the Cape Town Chamber 
of Commerce, in writing to a conten: says :—‘‘ By the 
proposed overland telegraph, between England and the South 
Afmean Colonies, it may not be generally known that land lines 
of telegraph already exist between Alexandria and Khartoum— 
some 1100 miles up the Nile—while, on the other hand, the Cape 
lines have already been completed as far north as Port Durban, 
Natal, so that, as the crow flies, there is really only a gap of 
about 2500 miles to be filled up. The cost of the line across the 
Australian continent was about £160 oa mile; but, supposing 
this should amount to £200, only £500, would be required for 
its construction, while the lowest estimate for a cable line vid 
Aden is £1,200,000.” 

A “UNIVERSAL hand planing table” or bench is being intro- 
duced by Messrs. Abbott and Co., of Newark-on-Trent, who are 
making it under Sanday’s patents. The bench consists chiefly of a 
strong table, to one side of which is attached a strong cast iron 
straight edge, with flat finished surface,of about 3in. in width. 
This may be adjusted for height on the side, and upon it the 
operator works the planes, which are also of iron, and in several 
different forms suitable for Various classes of rule makers’, 
joiners’, cabinet and model makers’ work. One of these planes 
is adjustable for cutting bevelled edges at any desired angle, 
which may be maintained for any number of repetitions. 
On the bench are arranged a number of handy cramping levers 
which may be moved to various positions to suit different work. 
Bench stops and screws are also provided, so that the bench is 
oy handy, and is een useful to-rule makers, cabinet 
makers, to sewn igow oor work makers, and to amateurs. The 
table has been exhibited at Mr, Walker’s furniture factory, 
Bunhiil-row. 


SPEAKING upon roads in South Italy, a resident says; “Ten 
years or more, perhaps, have passed since I reported that a pro- 
= had been formed for laying down a road from Massa 

ubrenze, near Sorrento, to Amalfi. It takes some time in this 
country to digest a plan, butit is satisfactory to be able to say that 
that process is completed in this case, and the road resolved on. 
Its importance can be appreciated only by those who know this 
neighbourhood. Yor picturesque beauty the road will not have 
its equal in all Italy, and it will have the yet greater advantage of 
bringing into industrial connection with the world a number of 
impoverished villages scattered among the hills, and of small 
townships in decadence. ‘The rail takes the traveller from Naples 
to Castellamare, where begins that wonderfully beautiful line of 
road running to Sorrento and Massa, which is to be carried on 
thence to Amalfi. Hanging over the sea it runs to Sorrento and 
so on to Massa, where it becomes a cul de sac. From that point 
it will now be carried on through rocks and mountains, always 
in view of the sea, to Amalfi, From that town to Salerno there 
already exists a road of the same character, which no one who 
has ever traversed it can forget ; and thence by rail or carriage 
road the access to Poestum is easy. When this new line is com- 

leted, there will be a carriage road from Castellamare to 
Saleen by the sea, for length and beauty unrivalled. Posidano, 
Majuri, Minori, and a number of smaller places will thus be 
brought into close communication with civilisation. I speak with 
some confidence of the construction of this line, as the Provincial 
Council and the Government have approved and sanctioned it, 
while each has promised its quota of money.” 


In this column of our impression of the 13th September, brief 
reterence was made to the probable construction of the Delaware 
and Maryland ShipCanal. Further particulars have now been pub- 
lished. At the last session of Congress an appropriation of £5000 
was made for the survey of a route for a ship canal to connect 
Baltimore with the ocean. Major Hutton, chief of the Maryland 
Division, United States Engineers, has organised two corps of 
engineers, who are now actively engaged in making a survey of 
the different routes which appear available for the gc of a 
ship canal. Several routes have been proposed, and will receive 
the consideration of the engineers. One is by making the Chop- 
tank River, which enters the Chesapeake Bay below Cambridge, 
about fifty miles from Baltimore, a part of the proposed canal as 
far as Indian Creek, from there running directly across to the 
north-west fork of the Nanticoke, and then in a direct line to 
Broadkiln Creek, about three miles above the breakwater. This 
route is estimated to be about forty miles across. By another 
route it is pro to strike the St. Michael River, which is 
about forty miles from Baltimore, at Royal Oak, and from there 
go to the Choptank River, to a point above Lord’s Landing, and 
then to Cabin Creek, from which the line will be run directly 
across to Broadkiln Creek on the Delaware Bay. A third route 
proposed is from the Sassafras River, which is about thirty-five 
miles Baltimore, across to Deep Water Point, ae use 
of Blackbird Creek, the distance across which is about thirty 
miles. The most direct route seems to be the Chester River 
route, which runs from Baltimore to Queenstown, twenty-eight 
miles, and then directly to Broadkiln Creek on the breakwater, a 
distance of fifty-five miles. This is the longest land route, but 
it makes the most direct line, and is considered the most 
desirable, It is claimed that a canal, by connecting the Chesa- 
peake and Delaware bays, will shorten the distance from Balti- 
more to the ocean about 200 miles, and that the foreign commerce 

altimore, and also of New York and Philadelphia, will be 
atly benefitted thereby. ‘The Maryland slature, at its 
fast session, authorised the city of Baltimore to aid the canal to 
the extent of £100,000, and, should Congress make a further 
appropriation, it is expected that the completion of the canal will 
be an early event, 
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Tr has long been the aim of manufacturers of files on a large 
scale to secure machinery which would place them beyond the 
arbitrary behaviour of their a Few manufacturers 
depend or have depended so much for the reputation of their 
goods as have the makers of files and rasps on the behaviour 
of their skilled workmen. To cut a file well is not, it has 
been found, an art that can be learned by any and every man 
who would aspire to be a file-cutter. So much depends on 
individual skill, that the really good cutters have been able to 
dictate almost any terms as those upon which they will work, 
and, what is more, even at their own terms, are sometimes 
very uncertain servants. Many machines have been made to 
cut files, but “oped from prejudice, and partly from real 
defects in the file produced, most of them have failed. _It is, 
however, very well known that a few machines are worked in 
this country, and though their products are good, it is common, 
as has been the case at the Paris Exhibition, to represent them 
as hand-made, in consequence of the prejudice against 
machine-cut files created by the faulty productions of 
early machines. In cutting by hand, a comparatively 
thin chisel is used; and in the early machines thick strong 
chisels were necessary, on account of the difference between 
the mode of application. The hand chisel rests upon the file 
blank while it receives its hammer blow, and is thus in a 
better position to receive the latter than a chisel which is 
driven on to the blank in the same way as an axe is driven 
into wood. It was n also in the early machines, 
principally to prevent the breakage of the cutter, that the 
chisel should meet the blank at a ter angle than was 
necessary in hand cutting. The result was that the file con- 
sisted in a set of teeth set atan angle more nearly to that of 
the teeth of a cross-cut saw than that of a cutter such as a 
plane iron. The files thus did their work rather by scrap- 
ping than cutting, and were soon worn out. In the machines 
about to be described the angle at which the chisel, which is 
as thin as that used in hand cutting, is held, is about the same 
as adopted in hand cutting; and as the chisel has but a short 
stroke under the pressure of strong springs the blow 
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assumes sufficiently the character of a push to prevent 
the breakage of the chisel or cutter. A form of 
tooth similar to that of the hand cut file is also pro- 
duced. In cutting by hand the work proceeds from the 
point towards the shank, but with the new machines the 
cutting proceeds from the shank. Thus each is driven up 
towards the last tooth cut, a very good form of tooth is 
secured, and the cutter does not touch it after its formation. 
The feed motion is so arranged that the blank is motionless 
while the cutter is upon it. We have seen this machine in 
operation and have tested second cut files cut by it. These 
do their work well, do not scratch, and the form of the tooth 
is such as to secure the n strength. The teeth are 
moreover very regular, and at an angle which secures cuttin 
rather than scraping. The bastard files have an equally g 
form of tooth. Files of almost any kind can be cut in the 
machine, which is simple in construction, and not liable to 
get out of order. 

Much that we have said of the en machine applies 
with respect to the rasp-cutting machine. The teeth may be 
cut nh ay degree of fineness of coarseness, and though 
not of the same form as those of hand-cut rasps, the teeth 
are strong, as especially adapted to wood and cabinet work. 
The machine is strong in its parts, and though not so 
apparently from the illustrations, it is simple in construc- 
tion. 

The ae | cutting machine is shown above. Fig. 1 is 
a front elevation, Fig, 2 is a side elevation, Fig. 3 is 
a plan, Fig. 4 is a side elevation, and Fig. 4a is an end eleva- 
tion of a holding clamp, Fig. 5 is an edge view of the 
aforesaid cam wheel, Fig. 6 shows a pertion of the trip wheel. 
The same parts are indicated by the same letters throughout 
the illustrations. The supporting frame of the said machine 
consists of a ribbed bed-plate A and two vertical sides A‘ held 
parallel to each other by a crossbar C. Between the sides is 
the travelling bed D, upon which is secured the file blank in 
the proper position for having its teeth formed by the action 
of the tool; this bed is held in position by two parallel guides 


{ 








E fastened to the ribbed plate B by screws and nuts, as shown 
at F, the screw holes of one of the guides bei to 
allow the guide to be set up closely to the base of the travel- 
ling bed B, and so compensate for wear. G, Figs. 3, 4, 
and 4a, is a tang holder, which is adjustable and capable of 
being secured in different itions on the bed D, accord- 
ing to the length of the blank. It has a bridge G' 
which extends across and embraces the sides of the D. 
Under this bridge are two jaws G*, through which is passed 
a right and left-handed screw rod G*, The latter has a central 
collar, by turning which the jaws are adjusted to grip the 
tang or the end of the rasp between them, or are moved out- 
ward to release it. A set-screw is passed down through the 
bridge G* to assist in holding the tang. G® is a stop bar 
provided with pins which enter the holes G’ in the bed D, 
and thereby support the blank holder in any desired position 
against end thrust. At H (Fig. 2) is a blank holder for 
securing the other end or toe of the blank, while the same is 
having its teeth punched. This holder is constructed with a 
cross H' which is secured to the bed D by bolts or stay 
rods H?, This bar ry oe centrally a screw H* provided 
at its outer end with a handle for turning it ; the screw 
through a tapped hole in the sliding jaw H*®, which when 
forced by the screw up to the end of the blank, will hold it 
securely in place on the bed. J is the driving shaft by which 
motion is communicated to the machine. 

Motion is given to the trip shaft L, and the trip wheel O 
by the wheel N ; one of the teeth or ‘‘ trips” of the wheel O 
is longer circumferentially than the others, as shown in Fig. 7, 
and this elongated trip produces a “dwell” in the tool 
holder’s movement at the end of each transverse motion, in 
order to get time to change the direction. P is a gear wheel 
mounted on the hollow sleeve Q, which runs freely on the 
trip shaft L, and a collar R is provided fer holding the 
said sleeve Q in its proper position. S is a cam or cam 
wheel, having on its periphery the V-sha) ve or 
channel T, clearly shown in Fig. 5; this wheel revolves at 
one-half the speed of the trip shaft. U is an oscillating 
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slotted bar working on a fulcrum; V is a slotted bar havin, 

a roller W on a stud fixed in the bar; the roller W is fitte 

to run in the groove of the cam wheel 8; X is an adjustable 
stud with a friction roller, and projects from the front side 
of the slotted bar U into the slotted yoke Y, which thus 
has a horizontal parallel movement impartod to it from the 
bar, thereby operating the tool holder. This yoke is guided 
and supported by the shaft Z which slides in bearings provided 
in the vertical parallel sides of the machine. The distance of 
the movable stud and its friction roller X from the fulcrum V 
of the slotted bar U determines the extent of the movement 
of the slotted yoke Y ; a isa bracket bolted to the foot of 
one of the sides of the machine, and holding the fulcrum V 
upon which the slotted bar U oscillates ; 6 is a rocker shaft 
supported in bearings in the vertical sides A’; ¢ is a trip bar 
fastened to the rocker shaft, and having on its inner end a 
friction roller c*, which comes in contact with and is deflected 
by each separate tooth of the trip wheel; the opposite end 
of the trip bar is connected by means of a pin id with the 
forked of the crosshead ¢, through a horizontal slot f 
which the tool holder a extends. The tool holder, whose 
inner = works freely on the yoke shaft Z, is held in position 


by collars, 

The tool-holder arm thus receives its motion through the 
rocking be bar, but is only held by the shaft Z, so that 
it gives a dead blow upon the file blank without preju- 
dicial action of the force employed on any part of the machine. 
The crosshead, through which the arm , is pro- 
vided with bosses g at each side, through which eye-bolts are 
secured. kk are flat steel a working in the eyes of the 
—— The springs, with the eye-bolts and their nuts, form 
the means for regulating the force of the blow of the tool. A 
pinion mis fixed onthe ratchet wheel shaft /, and works in a rack 

to a portion of the surface of the travelling bed D, as 
shown in Fig. 2.» is a slotted arm working freely on the 
ratchet wheel shaft, and a reversible pawl o is attached to its 
upper end ; p is the ratchet wheel secured to the shaft /; q, 
ig. 2, is the trip secured to the trip shaft L; 7 isa two-armed 
trip pivotted on the driving shaft, and actuated by the trip ¢; 
8 is a movable stud working in the slotted armn, and attached 
to one end of the connecting rod ¢, the other end of 
this connecting rod ¢ being attached by a stud u to the 
short arm 1’ of the two-armed trip r; the position of the 
movable stud s in the slotted arm n in connection with the 
connecting rod ¢ determines the throw of the slotted arm and 
regulates the intermittent feed or advance of the travelling 
bed D. A spiral spring w is secured at one end to one of the 
vertical sides A’, its other end being hooked to the long arm 
r* of the trip r for bringing back the long arm of the trip into 
a — to be acted upon by the other trip q; « is a rever- 
sible pawl held in position by a stud secured to one of the said 
vertical sides A* ; this pawl serves to keep the ratchet wheel 
stationary, and prevents any motion of the travelling bed at the 
time the tooth is being formed by the blow of the tool or punch 
b'. y is a gear wheel secured to the driving shaft J, and which 
transmits motion to the gear wheel N on the trip shaft L; zis 
a gear wheel secured to the shaft J, and which imparts motion 
to the gear wheel P, and consequently to the sleeveQ. When 
it is desired to move the bed D quickly, the pawls o and x are 
di from the wheel p by means of the rod o’, and 
then by turning the wheel p*, the desired adjustment of the 
bed will be quickly effected. The drawings and description 
of the file-cutting machine we shall give in a succeeding 
impression, 
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LOCOMOTIVE FOR THE METROPOLITAN 
ELEVATED RAILWAYS OF NEW YORK. 


CoNSIDERABLE interest attaches to the trial of overhead street 
sg in New York, and although, as at present carried 
out, the system is said to constitute an efficient dirt, oil, 
steam, and cinder distributor on a scale more costly and much 
more noisy than such purposes demand, it is not improbable 
that overhead railways may in many situations be of much 
service. Theselines are looked upon as a nuisance in New York, 
reagan ing from the inefficiency of protection that would 
be afforded by a roof of widely separated rafters, it would 
seem that the objection to the system as carried out is not 
without good reason. Not only is the greater part of the 
structure carrying the rails a mere open network of girders 
which allows everything from the engine to fall to the ground 
and upon the by-passers, but such a network forms a rattling 
noise magnifier and distributor, which it must be exceedingly 
difficult to tolerate, even in a country proverbially fond of 
new ‘‘ notions.” 

Herewith we give an illustration of one of the locomotives 
used on the Metropolitan Elevated Railway, for which we are 
indebted to the Railway Gazette. The dimensions of these 
engines are as follows :— 


ft. in. 
Diameter of cylinders .. 0 10 
Length of stroke .. .. .. 0 16 
Diameter of bogie wheels .. 0 28 
Total length of wheel base .. 1 6 
Diameter of axles .. .. .. 0 44 
Length of fire-box .. 8 6 
Width of fire-box .. 2 8 
Diameter of tubes .. 0 Ih 
Length of tubes 6 10 
Number of tubes .. .. 125 
Capacity of tank, gallons 820 

Tons. 
Weight of pro oe loaded .. .. « 14°955 
Weight on driving wheels .. .. . 12°035 


The boilers are made of steel plates. These engines have 
now been working for several months, and have, it is said, 
worked well, They pass around curves of 90ft.radius, and the 
heaviest trains consist of three loaded cars, The engines last 
ordered have, however, larger boilers, and the cab is made 
shorter, so as to expose the water tank and part of the boiler 
to view. 








THE WERDERMANN ELECTRIC LIGHT. 


In our issue of last week we described this — lamp, 
and we now refer to it only to indicate the method by which 
M. Werdermann obtains a number of lamps in the circuit. 
As the inventor stated to those who visited his works on 
Saturday last, he endeavours to make the resistance of the 
external portion of the circuit equal to the internal resist- 
ance, in order to obtain the test effect. It is well known 
that the best results are obtained when the internal and 
external resistances are equal, The method adopted is that 
known to electricians as the divided arc, and will easily be 
understood from Fig. 1. Let B represent the source of the 
electric current, and A a copper wire connected to the positive 
and negative poles of the source as in the diagram. ‘The wire 
A has a certain resistance. Suppose, now, we arrange for the 
current to as in diagram, Fig. 2, By the insertion of the 
new wire ge have lessened the total external resistance 


and increased the current, as will be seen by reference to 


Be. where C = current; E = electromo- 
R+r 


Ohm’s law. C = 





FOR THE METROPOLITAN ELEVATED RAILWAYS OF NEW YORK. 


tive force; R = resistance external ; 7 = resistance internal. 


The fraction increases as its denominator is lessened. 





R+r 

The current passes along the two branches in equal quanti-- 
ties if the resistance of the wires are equal, but inversely as 
the resistances if they are unequal. Thus if the branch A 
has a resistance 9 and C has a resistance 1, 1 of the current 
will pass through C, and 7; through A. Similarly, for any 
number of branchesthe current will divide itself according to the 
resistances. If then we have a number of branches, as indicated 
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in Fig. 3, the current will divide itself equally among the 
branches when the resistances of the branches are equal. This 
is the ent adopted by M. Werdermann, as will be 
seen from the following diagram, Fig. 4, in which N and P 
represent the negative and positive poles of the machine, and 
L 1 the dleciaie amg. 

When any one lamp is put out the inventor arranges that 
an equivalent resistance be put into the circuit, so that 
as a whole the circuit is unaltered, and the other lamps 
unaffected, 








Encinegrtne Socrety, Kine’s Cottece.—At a meeting of the 
society held on the 25th ult., Mr. A. Kitson read a paper “On 
the Economy of Fuel.” He first described the different kinds of 
fuel used, and their properties; secondly, the best means of 
economising by the arrangement of the grate, and stoki &e. 
On Friday, Ser. Ist, at a meeting of the society, Mr. E. 
Lengerke read a paper “On Steam on Roads.” He confined him- 
self to road engines for mger traffic, not including traction 
engines and tramways, describing the various attempts that have 
been made in this line, 
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TENDEBS. 
TuE following tenders were received for the construction of the Cannock Sewerage Works. Mr. C. R. Walker, C.E., engineer, 
Cannock :— 
| | 
Contract No. 1.| Contract No. 2. | Contract No, 3. | Contract No. 4. | Total. 

£ sid. 2 a 4. eS ae ee ee ae — . . 
T. W. Dodd, Sheffield. . 6600 0 0 3800 0 0 4000 0 0 | 4200 0 @ F 
W. Moss, Stafford saa ak oo 4434 8 9 3359 0 0 4763 13 0 4089 13 1 16,646 14 10 
J. Fawkes and Sons, Southport 4004 3 9 2714 14 9 465517 0 273216 0 15,137 11 6 
Meats Brothers, scales ae 4390 2 1 2736 14 3 4095 12 9 3361 9 5 14,583 18 6 
Dawson and Bradney, Wolverhampton 3690 13 0 2573 2 6 4197 0 1 3397 3 8 13,857 19 3 
J. Walker, Crewe.. .. .. oa 4603 17 9 9 6 3505 2 7 3076 12 9 13,692 2 7 
Dovena and Quesnel, Stoke-on-Trent 3820 17 0 2360 12 6 4080 8 6 3044 5 0 306 3 0 
J. and G. Tomlinson. 4028 2 6 2433 0 3 3409 5 6 2961 6 6 12,831 14 9 
Hill Brothers, Bristol. 4421 7 3 2307 15 4 $285 9 1 2816 15 11 ee Ss 
J. Smith and Sons, Stoke-on-Trent 3715 2 6 3489 5 6 3497 14 0 2978 18 2 12,681 2 0 
R. Mason and Sons, 0) 0 2 2262 11 11 6 2922 210 11,9938 3 5 
G. Clarke, Wi 2996 3 0 2310 6 11 412 7 3053 12 8 11,944 15 2 
G. . SS “sla Sach eee 3907 4 0 1947 3 6 3148 7 10 269) 14 4 11,693 9 2 
J. Mackay, Swansea .. .. .. .. .. 3373 15 0 1971 15 6 $381 3 5 261915 3 11,346 9 2 
Holmes and Franks, Stoke-on-Trent .. 3377 17 0 6 3449 14 5 2396 13 0 11,233 9 11 
J. Picthall and Son, Stockpert .. .. 3404 18 2 2193 10 4 3182 0 1 2402 0 6 11,182 9 1. 
Currall and Lewis, Birmingham .. .. 3719 4 ll 2 2352 17 5 11,693 17 10 
Drewitt and Pick , Stoke-on-Trent 3254 12 11 2070 4 14 2069 17 1k 2524 8 11} 10,819 3 1h 
Hi soos ands Deen ee \ ye RSE eee. ae _ 2361 15 11 2645 11 7 3001 12 9 9,009 0 3 
WD, meenertn, Drees oo ees vcs es 40 egw - 189t 610 2974 3 6 2393 6 5 pony % 4 
H. Young and Co., London—for contracts No. 2and3.. .. _ — —_ = é 
Rk A on an mnie aera <- 2960 16 2 ae 3508 4 5 6,559 0 7 
Me MMC RANOONOE See GEES, 20 a5 so 00) 20 ce ce ves 3670 0 0 2224 5 6 _ _ 5,804 5 8 
J. Witte, Birmingham 4. «. 2. 2. 00 00 ce ce 8 2518 610 _ _ 2,518 6 10 
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EDGE'S SYSTEM OF TRAMWAYS. 

A RETURN to a system of cogged rails and wheels is the 
last thing that engineers generally would think of proposing 
for tramways, yet a near resemblance to this is not only 
proposed, but has actually been tried on a practical scale as a 
means of overcoming the most formidable of the several valid 
objections to the use of tramways in our crowded thorough- 
fares. This is the necessity which has hitherto existed for 
the use of a grooved rail of some kind, or, as is used in some 
foreign tramways, a common rail upon which ordinary flanged 
railway wheels are employed. The ing effect on carriages 
and most vehicles of the grooved rail in use in our towns has 
long afforded a powerful argument against street eer ge 
a the objection has only been overruled on the ground that 
those who carriages can either avoid the tramway 
streets, or pay for the extra repairs caused by running in and 
over grooved rails, while the general public cannot afford to 
be deprived of the very great advantages of cheap transit 
which the tramways afford. A growing dislike of tramways 
has, however, arisen, owing to the constant taking up of road- 
ways for the purpose of repairing the tramways. The obstruc- 
tion to ordinary traffic thus caused is often a very serious and 
legitimate reason for objection to the system. In many 
thoroughfares wherein tramways have been laid, it has been 
found that much of the shop trade has been lost by the 
diversion therefrom of carriage traffic. Somesystem of tramways 
which would dispense with the ved rail is therefore much 
to be desired, ae system which we illustrate on page 341. 
seems likely to accomplish this, and at the same time to secure 


~ other advantages. As will be seen from our illustration, Mr. 


Edge’s invention consists chiefly in the use of a flat-faced rail, 
provided with a regular series of circular holes into which the 
studs of a wheel, with flat tread, take. Upon first looking at 
this, most engineers would be inclined to say at once that the 
arrangement will not work. Further ee with it will, 
however, we believe dispel this idea, and show that the scheme 
is one of those which, without locking well upon paper, may 
turn out well on practical trial. The first objection would be 
that the wheels would travel roughly, and with a good deal 
of jumping or jogging as the studs continuously pushed their 
way into the holes and again left them. This, however, is 
not the case, as has been proved by running an ordinary 
ear fitted with the studded wheels over a piece of 
line laid down at Edgbaston, near Birmingham, in the form 
of a figure 8. The line is about a quarter of a mile in length, 


and the curves range from 36ft. in radius upwards, and on | 
ients as sharp as 1 in 20. The trial rails are of cast iron | 


iu lengths of 9ft., and though the castings are irregular in 


curvature, and far from being as true as they would be in | 


future actual lines, the car, either loaded with forty passengers 
or nearly empty, ran comfortably round the sharp curves 
referred to and with comparatively little noise. A passenger 
inside the car would be unable to detect any difference 
between the running of the car and one ordinarily fitted, and 
running on ordinary rails. 

The mapeigental tine is made up of lengths of rails of the 
forms shown in Figs. 1, 2, 3, 4, but it seems probable that the 
section shown at Fig. 1, a simple channel rail, will be that 
which will be most generally adopted. It would be laid on a 
bed of concrete, and would probably be partly filled with 
concrete itself. If found necessary the mae. could be 
fastened together at their ends by means of fish plates, but it 
is likely that this would not be necessary if the concrete bed 
is well made and cement grout well filled in near the ends. 
It might be thought that the road dirt falling in and filling up 
the holes would cause some obstruction, but this is not the case. 
The stumps or bluntly-pointed studs find their way smoothly 
into the holes and push in or squeeze out any dirt or stones, and, 
in fact, dirt inthe holes helps to make the wheels run smoothly. 
As will be imagined, the change of direction from the short 
straight points in the figure of 8 experimental railway to the 
sharp curve of 36ft. in. ee is very rapid, but though the rails 
are in some places badly laid, it was Sauk impossible at about 
ten miles an hour to cause the car to leave the rails. Pebbles 
were purposely wedged into the holes, and with a loaded car 
they were either partly crushed and pushed in the holes, or 
wholly crushed, or pushed out of the hole altogether. Pieces 
of stone and of wood scantling were placed on the rails to 
cause one or two wheels of one side of the car to leave the 
holes, and it was then found that owing to the difference in 
the distance between the points of the studs and their roots, 
that the studs found their way back into the holes with from 
a half to one revolution of the wheel. The studs are sufficiently 
short to make the walking of the wheel on the stud ends 
almost or poe inside the car. It will be seen that the 
system affords great facilities for the construction of points 
and crossings, and that the constant necessity for the removal 
of the road paving required for the maintenance of almost all 
the ee tramways, is avoided. The wheels on the car 
employed are of cast steel, as shown at Fig. 4, but it is pro- 
posed to construct them as shown by the section, Fig. 6. One 
wheel on each side of the car, or all the wheels, are fitted 
with long bosses, and run loose on their axles, and the front 
or both axles are mounted on carriages capable of limited 
swivelling motion, so that passage round the curves is 
rendered easy. It is very commonly known that the hind 
wheels of a common four-wheeled vehicle take a different path 
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from that taken by front wheels, and to allow for this Mr. Edge 

has laid a double rail on the entrance to the sharp curves, as 1s 

commonly done on the sharp curves in Paris used for 

turning the one-way cars there employed. At Fig. 5 is 

shown one form of proposed wrought iron rail, but the section 

of rail shown at fig. 1 would be rolled in wrought iron or 
1. 


stee! 

A model of the system is shown at the Paris Exhibition, and 
has been Svenmiiiy commented upon by several well-known 
continental tramway engineers. It is proposed to make wood 
disc-wheels with tee or angle iron tires, into which loose studs 
will be fixed, as this will, it is thought, prevent the rattling 
noise made by the light steel wheels with studs cast on. The 
brakes used on the ordinary cars are, of course, here 
inapplicable, and a form of brake in which the sides of the 
wheels are gripped is employed. It will be seen that, as the 
wheels cannot skid, it is possible to stop the car in a very 
short distance. : 

A car may be seen rage, om the experimental line at 
Edgbaston upon application to Mr. C, A. Edge, 22, Bennett’s- 
hill, Dicedanietn. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible i the opinions of our 
gorvenpondents. 


THE INSTITUTION OF CIVIL ENGINEERS, 


Srr,—In the leading article of your last issue, of November 1st, 
you referred to the meeting about to be held for the purpose of 
| altering the bye-laws of the Institution of Civil Engineers. The 
result of that meeting, as you are aware, been to reject the 
roposed alterations, in so far as they referred to the creation of 
| Senior Members or F’ ellows, and to refer the whole scheme back 
| to the Council, in order that they may amend it in accordance 
| with this idea, and in the mode that counsel may determine as 
ing in accordance with the charter. 
i he custom of the Institute has been that young engineers who 
| applied to join should be elected as Associates, and should be 
| afterwards transferred to the class of Members, when so qualified. 
| The present agitation, I believe, arose from the dislike ex- 
| pressed by some engineers to this course, on the ground that an 
| Associate was not ily an engineer, and that consequently 
| their election as an Associate, whilst it gave them all the general 
| advantages belonging to the Institution, did not camp ¢ em in 
| the eyes of the public as engineers. The position has been 
| further complicated by the discovery made by the Council, that 
| under their past mode of procedure, all the Associates were in 
reality created Members of the body corporate, and, as such, 
| could not be debarred from voting at general meetings. 
| ‘The broad fact is, therefore, as the President remarked at the 
meeting yesterday, that the Institution is not an Institution of 
Engineers, but one of engineers, ironfounders, railway managers, 
with some barristers, solicitors, &c. &c.; and, furthermore, that 
| inasmuch as the Associates are double the number of the 
Members, it is quite at their option at any time to so lower the 
ualifications of membership as to allow of the entrance of all 
the existing Associates. 
| We have, in fact, an Institution so-called of engineers, entirely 
| under the control of a body of men who are many of them not 
engineers by profession. The situation is critical, and unless 
more prudence is observed for the future than was visible cae 
terday, the Institution of Civil Engineers, as such, will soon be a 
thing of the past. Any attempt to lower the standard of mem- 
bership will infallibly result in the secession of all those who are 
bond fide professional engineers, and who take a sincere pride in 
their profession. Such a proceeding would be deplorable in every 
way; but none would suffer from it more than those who are 
now clamouring for easier access to the Institution. 


It is not easy to see in what way the difficulties before-men- 
tioned are to be overcome, save by that proposed by the Council, 
namely, the creation of a titular distincti gst the Mem- 
bers. If the title of Member is to have any value, the qualifica- 
tions for entrance cannot be lowered ; they are, in fact, too low 

ady, and yet as they stand they effectually debar any young 
engineer from becoming a Member. On the other hand, if the 
Associate class is to continue to exist at all, it must be under 
such new conditions as will ensure its having no voice in the 
management of the Institute, that is to say, in some such posi- 
tion as the students now occupy. What, therefore, is a young 
engineer, of say, twenty-five years of age, to do? He cannot 
become a Member, as it is almost impossible for him at that age 
to possess the necessary ye apm ; he will certainly not now 
become an Associate, and he will consequently be debarred from 
partaking of the privil of the Institute until he is sufficiently 
qualified to enter asa Member. This difficulty was met by the 
scheme proposed by the Council, but this scheme has been rejected 
he meeting of yesterday, and the creation of a Senior Member 
class been quashed. 

I confess I do not see now what is to be done. The creation 
of the titular distinctions of Members was of the essence of the 
whole thing ; by so doing it became possible to lower the qualifi- 
cations of membership, so as to permit the entry of those young 
engineers who formerly entered as Associates ; whilst the prestige 
of the Institute was retained by the exist of a class similar 
to that of the existing Members, to which class the Junior Mem- 
bers would in due time rise, as they now rise from that of Asso- 
ciate to Member. But this distinction having been refused, it 
will become n to gu more jealously than ever the 
existing qualifications, with the results, as regards young engi- 
neers, that I have before set forth; and any attempt to override 
this line of conduct, on the part of the Associates, will inevitably 
ws —- and the secession of all the valuable members of 

e a 























I cannot think that any one of the young engineers who at 
present occupy the place of Associates can desire to lower 
the of admission to membership. The legitimate pri 
which he takes in his profession will undoubtedly prevent hi 
F HemOn apr ening enmeioh er Thepresent — and opposition 
does not come, I am afraid, from these, t from others, who 
know that they have now no chance of Mem and 
who are desirous of taking the place by storm, at all hazards, 
They, as Tennyson says, would— _ 
“ Pare the mountain to the plain, 
To leave an equal baseness.” 
Let us hope that they will not succeed in their attempt, but for 
this purpose it is necessary that every real engineer who loves 
his profession and desires to raise and elevate it, should study the 
question as carefully as the Council have done ; should attend in 
his place at the meetings, and not allow himself to be led 
away by the specious reasonings of those interested in other ways. 
It does not n ily follow that the scheme put forward by 
the Council is the best ; it =e to me to meet the case satis- 
factorily, but there may possibly be other ways of doing so, only 
let us steadil: in mind what are cardinal points 
involved, and do not let us be led to take any steps which would 
tend to lower the standard of the Institute in the most trifling 
de ENGINEER. 
estminster, Nov. 6th, —— 

Sir,—It is to be hoped that tee Wredewe which are being con- 
sidered by the Institution of Ci woeinens will successfully 
accomplish the laudable object inte Every Member—and 
I use the word to imply i as well as Members—is bound 

by the Charter and promote the objects of the Institu- 
this = be done bg y ways, I ee of the 
tary is by criticising its defective parts and exposing 
its deficiencies. That the Institute has defects is or ought to be 
apparent to all. One of the greatest drawbacks to civil engi- 
neers and surveyors is their lamentable want of esprit de corps, 
and this is shown too often by the readiness they have in dividing 
themselves into distinct and separate bodies. The Institution 
must be one of two things. It is either founded on right prin- 
ciples or wrong ones ; if the latter, it should either be improved 
or abolished; if the former, then such kindred societies as the 
Society of Engineers, Association of Municipal Engineers and 
Surveyors, and the Sanitary Institute of Great Britain should not 
be formed as independent and distinct bodies, but if they are 
required at all, they should establish themselves as sections of 
the parent Institute. 

Every Member of the Institution has some object in view 
which actuates his desire for Membership, and that object also 
is one of two things, or perhaps both. (1) Facilities are given 
for professional improvement. (2) An idea prevails that it gives 
a status which will be of material service in furthering his 
professional interests. The first of these is certainly correct, 
and I frankly acknowledge my obligation to the Institute 
for it; but whoever places faith in the second founds it upon 
insecure bases. To the public generally the Institution of 
Civil ee is sadly too little known and less appreciated ; 
and until it is more widely acknowledged as a scientifie Insti- 
tution so long will it remain inert in advancing the interests 
of its Members. It is evident to my mind that the greatest 
po ee - the inane lie in the method ‘on epeting Members, 
where the principle vomeaieed appears to speaking numeri- 
cally, numbers not quality. Example, a young civil engineer 
has « certain amount of experience and competency which fits 
him as an eligible candidate for membership of the Institution. 
This qualification, per se, is insufficient to attain his object, he 
must, therefore, needs get four Members and two Associates to 
bear testimony from actual knowledge of his capabilities. Now, 
such a method is neither just or reasonable; first, a young man 
of good abilities may be articled and acquire a long ex- 

rience under one civil engineer, and, being an assistant, 
is kept in the back ground, has not the opportunity 
of — acquaintance with a sufficient number of engineers 
to second his nomination into the Institution, and is unsuccess- 
ful. Whereas, on the other hand, a less competent man by some 
inconceivable means gets an appointment, by which means he is 
enabled to know several engineers, and being of a genial disposi- 
tion, he is possibly able to have his nomination seconded by men 
who have no personal knowledge of him. Now if mem- 
bership is obtained in such a haphazard fashion as this, it is 
evident that the Members of the Institution can have no status, 
and that they have little or none is too widely known. Asan 
instance—and I am now speaking from experience—some time 
ago a public appointment was made by a municipal corporation ; 
for the post were several candidates, some bein iates of 
the Institution ; but at the meeting of the authority that dis- 
tinction was regarded more as a man’s ability to pay the necessary 
fees, than as evidence of his mney s and indeed, under 
present arrangements, that received opinion may be the correct 
one. Nowsuch an opinion could never be entertained about the 
Royal College of Surgeons or the Incorporated Law Society, and 
why about the Institution of Civil Engineers? Such opinions as 
these suggest the question, What is the advantage of the Insti- 
tution of Civil Engineers, if only to impart information which 
cannot be accepted as testimony in favour of an improved position? 
Then the only conclusion I can reasonably come to is, that no 
good can arise from rs tne and developing intellect when it 
cannot be advantageously and profitably utilised. 

LLEWELLYN Lioyp, Assoc. Inst. C.E. 

Bilston, 6th November. Town-Surveyor, 





THE ELECTRIC LIGHT. 


Srr,—I observe you gave place in your columns to my note 
suggesting the ce a of carbon discs in jo lerepe the 
electric light, and that a correspondent points out, that such an 
arrangement is shown in the Paris Exhibition. This is just an 
example of coincidence of ideas, and is more common than might 
at first be supposed. I may mention that by no possibility 
could I have previously heard of the French mode, so that 
afterwards the idea might present itself to my mind as a fresh 
one. When I wrote the note it was not for the purpose of publi- 
cation—although this should have been mentioned. I merely 
sent it thinking you would mention the matter to any one you 
happened to know experimenting in that line. 

Permit me briefly to mention one or two things that occurred 
to me in connection with this subject. I regret having to present 
them as mere ideas, not having the means at ser of verify- 
ing them ex ae The quantity of heat obtained by 
chemical combination, &c., is fixed and capable of accurate 
measurement. Thus the combustion of 1 1b. of hydrogen is 
capable of raising the temperature of 34,462 lb. of water 1 deg. 
Cent., but when this result is stated nothing is said of the light 
also produced. Its mechanical value would seem to be so small 
that there is no means of determining it, and it would ap 
that though the heat produced is almost uniform, the light 
emitted is subject to extreme variation. Might not therefore 
much light be produced with a small br gg te of power? 
Certain substances, as lamp black, absorb light in immense 
—- without being perceptibly affected. It certainly 

estroys the light as light, and if the light into some 
other form of energy, such ene is too to be sensible. 
This seems to point to the conclusion that if we could save our 
heat we could get our light practically for nothing, for when we 
pay 4s. or 5s. for 1000 cubie feet of gas, we pay the money almost 
entirely for the power of producing so many hundred thousand 
units of heat which we do not generally want at all. 

With gas and similar lights it would be difficult to go very far 
in the direction of economy of heat, but the electric light seems 


specially suited to this, as it ma: entirely surrounded with 
aloes no supply of cold air, For 


athermanous substances, and req’ 
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instance, 2mm. thickness of alum transmits only 9 cent. of | in which this is possible. Su in the above equations that 
incident of, dark heat. be chill fayther sediased: Ms is the mass of a revolving Rioneal, and »v its velocity 
oy nee tances. TI believe it is to cut off entirely | at the extremity of its radius of gyration; also that M: is the 
he heat rays of the visible spectrum also the | mass of fly-wheel with, for simplicity, an ual radius of 
light. Still, a great saving might be effected by the t-pro- | gyration. ‘Then by connecting the two shafts by a which is 
ducing su by the athermanous | gradually slipped ywocueaite cone pulleys till the diameters 
comseenn, con, seat being seeered cals a are equal, the bry ts 2 wana have been reduced to @ common 
good the unavoidable loss by radiation, le to say | ve thout throwing any portion ion. 

to how small li this loss may be red the Gn iased ot eases exsetakens o taadente os 1." states 


oregoing remarks are not altogether stale or unreasonable. 
3, Summerhall-place, Edinburgh, October 29th. 


all hy ns is carbonic acid, a deleterious but if pro- 
rly diluted by ventilation with pure air, harmless to animals. 
t would be interesting to know if the electric light is superior to 


the light from coal gas from en point of view. It is well 
known that if claps tags sa te on tag through dry 
air, they separate the mec! mixture of nitrogen and 
oxygen. These then ch combine, f with 
hydrogen—from the aqueous vapour exhaled by ani and 


nearly always present in the air—hydric nitrate, or nitric acid. 
In the same way, lightning, which is the electric light on a 
scale, passing — the air, produces nitric acid, which is 
immediately washed down by the rain. Has the electric light the 
same effect upon the atmospheric air as the electric spark, or 

tning? e consideration of the hygienic qualities of the 
electric Tieht for domestic and workshop lighting is far more 
important than the question of cost or illuminating power. 

r 30th. B. H. Tuwarrss, Stud, ee C.E, 





ENGINEERS IN THE MERCANTILE MARINE. 

Srr,—In No. IT. of the et on this subject, published in 
your issue of the 20th ult., which I have just seen, your con- 
tributor gives the following question, selected from what is su 
posed be an examination paper given to engineers in the 
merchant service :— 

The question is: The ship’s rate 8°25 knots an hour and con- 
sumption 9 tons per day, are increased to 8°7 knots an hour and 
10°1 tons per day ; find rate of cost per day saved. 


Formula, ees Answer, 11°16, 


Your contributor naturally asks, 11°16 what? For the question 
pro ‘find the rate of cost per day saved,” is quite unin- 
telligible ; and he appears to quote it as an example of objection- 
able matter given at the examinations. If, however, it be borne 
in mind that the examination papers are not published, and that 
candidates are not even allowed to take a copy of the questions 
given to them, but can only supply to outsiders, crammers, and 
others such imperfect fragments of the questions as their probably 
somewhat confused memories can supply, it will easily be seen 
that the unintelligibility may have n very unfairly charged 
upon the examiners, ere is a ibility that the question 
proposed is somewhat of the following form, in which I use data 
that are admissible, as, of course, a saving of coal per day cannot 
be effected at all by driving at a higher speed :—A ship steams 
thirteen knots an hour with 46 tons consumption per day, and 
she steams twelve knots with 36 tons per day ; find saving of coal 
per mile run by formula— 

CK,—C,K 
Ky 
Where C and C, are the first and second consumptions per hour, 
K and K; the first and second rates of steaming per hour. In 
this case the formula I give is evidently true, for the consumption 


per mile in the first case is - and, in the second case, is 


“ , and the difference is the saving in tons in every mile; and 
1 

E-K ca chao the formula required. In figures, we 
have 


46 + 24X12—36+24x13_ a, 
12X13 == 0°0224 tons, 


In the same contribution the writer, in reference to the rule 
‘*for all pressures between 201b. and 1201b. per square inch, 
the weight of steam escaping through a square inch aperture in 
seventy seconds is equal to the absolute pressure of the steam,” 
remarks that ‘‘ he has no idea from what data this rule was pre- 

red, and it is certainly not to be found in any work with which 
is acquainted.” 

At the close of 1869, when I was working at the subject of the 
flow of gases, and when I consulted all the works and papers I 
could lay hands upon, I found in the columns of Tur ENGINEER, 
at that time, a most atnig-p og valuable paper written by 
your frequent contributor, the late Professor tankine, during a 
discussion of the short formule given a little before by Mr. 
Napier. I have not the numbers of THE ENGIngER at hand, but 
quote the following from my notes of Professor Rankine’s paper : 
—‘* As a rough a the weight of steam discharged, 
per second, through a given area of throat may be taken as nearly 
equal to #5 part of the internal absolute pressure on an equal 
area, when that pressure is not less than % of the external 
absolute pressure.” ‘Your contributor will see that the rule on 
the examination papers is this, clothed in simpler language. 

Leith, October 29th. > iy Bouam, 








THE LAWS OF MOTION, 

Sm,—Having read ‘‘X.’s” article upon the “ Laws of Motion,” 
and the correspondence it has originated, I am surprised that the 
following important point has escaped criticism, and, therefore, 
beg to offer a few remarks :— 

n ‘*X.’s” first article he clearly states that momentum 
—Mv-—represents “quantity of motion” and also that the 
quantity of motion in the universe or any detached system of 
bodies is constant, which therefore ts to a stat t that 
the sum of the momenta of any detached system of bodies is 
constant and unalterable so long as the system is not subjected to 
any external force. That this is not in accordance with the laws 
of motion I think the following investigation will prove :— 

Let M: be the mass of the portion of a system which is at rest, 
and Mz the mass of the portion which is in motion with the velo- 
city v. Then the whole energy of the system is 4 Me v*, and the 
momentum M; v. Now let the energy of the whole system be 
divided between the masses in such a way that they shall move 
with the common velocity v. Then, unless “‘ X.” is so bold as to 
attack the principle of the conservation of energy, he must allow 
the truth of the following equations :— 


Me v? = (Mia.+ M2) 1? 
“ys Ms 
Mi + Ma 


and that the momentum of the entire system now equals 
(Ma + Ma) 11 = vy Ma (Mi + Ma) 
which is greater than the original momentum in the proportion of 
1+ M,: a 

This, when expressed in “ X.’s” material notation, shows that 
a gallon of water if divided into nine equal portions will 
found to have its weight and volume increased to that of three 
gallons—a certainly somewhat novel property of water, but 


bility of reducing 
thout converting any 
heat er ether vibrations, I will give one case 





clearly true of motion. 

As ‘*X.” may object to be Fao > bog 
the whole system to a common vi 
of the energy 


into 


S1r,—The princi roduct of the combustion of coal gas and | bee: 
rScner ipal p e gas 





but the reason is obvious, since we here have equal forces acting 
for equal times in opposite directions, and therefore from the 
manner in which forces are compared dynamically, the momentum 
lost by one body equals that by the one with which it has 
n in collision ; but in nearly all cases in which these conditions 
are not realised, as in the one given above, the total momentum 
suffers cl by the , and therefore possesses no analogy 
to water in being poured from vessel to vessel without loss or gain. 
As ‘‘X.” has suggested no new way of measuring work, his 
announcement ‘that the absolute quantity of work which any 
body in motion can perform may be measured by M v” appears 
rather startling, since all books on ‘‘ Mechanics” agree in esti- 
mating the work accumulated in a mo body as proportional 
to M v*, and “ B. E” in his letter also gives a in, Aap roof, 
Manchester, October 24th. oe iT. 





NEW DISCOVERIES ‘IN TELEPHONY—THE THERMOPHONE. 


Sir,—When the appearance of Bell’s telephone at the meetin 
of the British Association in Plymouth created such unive' 
excitement and wonder, I was apt to think that this instrument 
would immediately be Sg to general practical utility, and 
replace even its formidable rival, the Morse telegraph instrument, 
within a very short space of time. Experience tells us to-day 
that the telephone has made very little progress in winnin 
public favour, through practical usefulness. It produces sounds 
of minimum intensity only, and as itis eer dogg at cove derange- 
ment, and therefore wants constant attention, I feared that it 


might soon pass over to the long list of scientific toys, The 
deficiency in intensity of the sound produced was considered to 
be due eto action and for this reason sci entific men 


have thought it expedient to advise inventors to abandon the 
known principle and, if possible, to open a new route of progress 
in telep me I have devoted a great amount of time and much 
effort to this end, and beg to submit here the result of my 
endeavours in experimental research. In looking for a new 
source of sound for the telephone, I directed my attention to (1), 
the sonorous vibrations produced by the expansion of bodies 
under the influence of heat — the production of heat by 
means of the electric current. enever a quantity current is 
sent through a circuit consisting of two stout copper wires, to 
whose extremities are attached the ends of a bad conductor, say 
a short piece of thin yoga wire, the latter immediately 
becomes red hot, and if the current be yo enough, it 
instantaneously fuses. It should be remembered that no appreci- 
able amount of time is required for this action. Sulphide of 
copper is known to develope so much heat under these conditions 
as to form the prime element of an efficient electric fusee. Gas- 
carbon and other bodies of low conductivity show the same 
results. The resistance thus interposed converts a portion of the 
electric current into heat. As bodies are known to expand when 
subjected to a higher temperature, the platinum wire, or gas- 
carbon, or sulphide of copper, &c., will increase in length width, 
and height, and thereby produce a condensation in air. I would 
point out here that soft iron or steel under the influence of electro- 
magnetic induction only increases in one dimension. When the 
above-named substance cools it contracts, and must cause in the 
surrounding air a rarefaction to a corresponding degree. When 
these impulses re-occur periodically in rapid and regular succes- 
sion, they produce on the human ear the impression of sound. 
While experimenting on this subject I employed an_ electro- 
magnet, whose core consisted of a tubular piece of inferior iron, 
the coil of insulated copper wire (No. 26). I noticed with 
interest that under the influence of = currents, produced 
by the battery of my ‘‘ Music Telephone,” the magnet in a short 
time had become appreciably heated. Iron of inferior quality is 
very intolerant. to electro-magnetism, and this resistance to 
induction produced the heat. I thought then to have discovered 
here a means of intensifying the effects above described by 
utilising as a source of heat, not only the resistance of a bad con- 
ductor to the e of the electric current, but also the resist- 
ance offered by iron or steel to electro-magnetic action, the 
energy inadequately termed ‘coercive force.” Direct electro- 
magnetic action has been employed in my instruments to a 
limited extent only. The combined effects of these three kinds 
of impulses produce what until now was vaguely termed ‘* mole- 
cular vibration.” % z 

The bad conductors I interpose in my instruments are small 
coils of very thin insulated wire of German silver, platinum, 
or copper. The sounds emitted by these coils are quite distinct, 
but very faint indeed, and I intensified them by adding the 
effects of the resistance of coercive force to electro-magnetic 
induction, and also by producing these sounds on resonant sur- 
faces or cavities. By these means I succeeded in constructing 
very efficient telephone receivers without the use of magnets 






ililts 


proper. One of these instruments is shown in Fig.1. Three 
discs of thin charcoal iron, one of gin. diameter, the other two 
of 3in. diameter are varnished on both sides, and afterwards 
lued together, the smaller disc between the centres of the two 
arger ones. A very thin reel is thus formed, and on it is wound 
a coil of abut five to ten yards ‘only of silk-covered copper-wire 
No. 36. This reel is then glued on the centre of a thin mem- 








brane stretched over one end of a brass tube 4in. long., 3}in. 
diameter. Another receiver, Fig. 2, is constructed as follows :— 
c \ 7. 
A tube of tinned 6in. and diameter, is soldered in 
posta t only—not all rou the ora of an ordinary Bell’s 


telephone d 
above, or longer, is weund round 
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the disc. This disc and tube combined form an excellent 
resonator. I found it as delicate to sonorous vibrations as the 
acoustic telephone with the string kept tight. With this receiver 
we hear the tune of a musical box and speech bee apo with 
great fidelity in quality as well as in pitch, and wii considerable 
intensity. A re of tinned iron, 3in. long and fin. in diameter, 
von with X small coil of insulated wire, reproduce 
ic soun 

. Fig. 3 represents a form of thermophone where the bad 
conductor interposed is a long and thin rod of gas-carbon or 
plumbago. It rests on a spring support, and can be made to bear 
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with different amounts of pressure on the disc by means of an 
adjusting screw. This instrument acts well as areceiver after the 
exact adjustment has been experimentally determined, an opera- 
tion which sometimes involves much time and patience. It need 
hardly be mentioned here that the same apparatus forms an 
efficient transmitter. All these instruments forcibly demonstrate 
that neither disc nor magnet are essential portions, but only 
accessories of a telephone receiver, and their performance cannot 
leave any doubt as to the correctness of the theory I expound. 
Nevertheless I must ex adverse criticism on my explanation 
of the action of these instruments ; the principal theoretic argu- 
ment brought st me will be that a succession of changes of 
temperature so infinitely rapid as to produce sound by the expan- 
sion of the bodies pe upon is an impossibility, But, exactly 
the same argument was used against the rapidity of electro- 


magnetic ch: until the performance of Professor Bell’s tele- 
phones vanquished the rash hypothesis, I would refer those who 
entertain any doubts to experimental verification of these 
facts, and them to wind one yard only. of insulated wire 


round an ordinary steel spool ofa sewing machine, to include 
this miniature coil, together @ strong battery in an 
electrie circuit, and to make and break contact very rapidly. 
The results obtained will be a more convincing proof 
than any assertions I can make in writing. While eng: 
in active research on these receivers I heard reports on Mr. 
Blythe’s and Mr. Hughes’ microphone receivers, and it struck 
me then that the principle of action of these instruments was 
exactly the one I was experimenting upon. The carbon as an 
inferior conductor offers a considerable resistance to the passage 
of the electric current, its temperature is raised in degrees 
corresponding with the intensities of the currents sent, and it 
will expand by heat in d corresponding with the undula- 
tions of the current, as uced, or varied in the transmitter by 
sonorous vibrations of different amplitudes. I was surprised not 
to hear of any successful repetitions of Mr. Blythe’s experiments. 
The principle of action evidently has not been understood, ani 
experimenters, instead of using quantity currents, employed the 
usual microphone batteries, which are of course exceedingly weak, 
and whose currents only produce minimum effects of the nature 
described. The principle I explained allows of a owe many 
different applications. I have produced a variety of receivers ; 
none are so perfect as I could wish for, or even so efficient as a 
good Bell’s telephone. But I trust that inventors and other 
students in telephony will take up the work and experimentally - 
develope it further. With this end in view I have abstained from 
securin tent protection. So farI feel satisfied in having dis- 
covered the principle, and experimentally established the possi- 
bility of reproducing sounds of considerable intensity by thermo, 
action through conversion of forces. A new route is thus opened 
to scientific research, and to progress in telephony. 
THEODOR_WIESENDANGER. 
31, Defoe-road, Stoke Newington. 








THE NEW ARMSTRONG GUN, 


Str,—There are one or two points in the article on the Arm- 
strong 6in. chambered gun of 77 cwt. in your last issue to which 
I would call attention. First, the Times only compared the 6in. 
gun of 4 tons with the 9in. of 12 tons at — in the service, 
not with the latter chambered as it might be at any time. Doubt- 
less by so doing its power would be perry ay f increased ; but 
at the present day a gun weighing 12 tons could be constructed 
throwing a heavier peciceee than 2501b. at a higher a geen | 
than even the supposititious 9in. chambered service gun, and wi 
which it would be idle to compare the 6in. gun of 4tons. Secondly, 
the Whitworth steel and chilled cast iron projectiles show 
nearly equal power of aa wrought iron plates, but the 
loony per — uninjured, ag vcd broken to pine. bs 
env a bursting charge in flannel, as —— y Sir 
J paint Whitworth a shell could be burst well within an iron- 
clad with similar effects to a smooth-bore shell in a wooden ship. 
Thirdly, with regard to steel armour plates, they will hardly 
entirely supersede iron for several y: and when we consider 
how completely the thin iron armour of the Huascar baffled the 
64-pounders of the Shah, it is evident that iron has yet a part to 








play in defensive warfare. R, A, 
Noseuber 5th. 

New Knicuts.—The honour of thood has been conferred 
upon Mr, Philip Cunliffe Owen and Mr, John Anderson, LL.D., 


.R.S.E., in recognition of their services in connection with the 
Paris Exhibition. 


Soorery or Arts.—The 125th session of the Society of Arts 
commences on the 20th inst. with an address from the Chairman 
of the uray ome a 8. = Previous to Christmas 
th 0 ednesday e m 

dit ‘opening mee eh the fal 


eetings, in 
addition to the ing meeting, at w 
wien satis eter 


be read :—November 27, ‘* The Land 
Richard Francis Burton ; ber 4, “Electric Lighting,” by 


+, December 11, “The Euphrates 


e 
to by Mr. Hyde 
Clark ; December 1 Elementary Schools,” 
by Dr. J. H. Gladstone, F.R.S. The first course of Uantor 
lectures will be by Mr. W. Mattieu Williams, on ‘‘ Mathematical 
Instruments,” and will commence on November 25; the second 
course will be by Dr. W. H. Oe ae on ‘ 5 egren 
Sani Arrangements,” commencing ebruary-; the 
perce A be by Mr. Yy. paren on ** ae awemeeee in 
Tel hy,” commencing in il. The special Indian, African, 
ond Chae Sections will each hold six meetings during the 
session, and a additional course of two lectures will be given 
by Dr. B. W. Richardson, M.A. LL.D... ¥.R.S., on ‘‘ Some 
Farther Researches in Putrefactive in continuation and 
completion of his course of Cantor lectures given last session, 
Christmas juvenile lectures is not yet au- 








THE ENGINEER. 





Nov. 8, 1878. 












COMPOUND PUMPING ENGINE, CHICHESTER WATERWORKS. 


MESSRS. HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
PARIS ee ee Kiosque, Porte Desaix 





ymous communications, 

Compounn.—The “‘ Steaia Engine,” by Arthur Rigg, published by Messrs. 
Pet ee Tar Be 

R. —See ENGINEER ec, 31st, 1877, p. 435 ; 21st June, 1878, p. 447. 
See also this impression. 

G. W.—No material will answer better than soft hair felt, such as that used 
Sor clothing steam pipes. 

in 7 town. 

E. H.C. mouth mabe neh bs eonenngy: Shave. Sa nat tha lenst chamnin thet 

the Ne will ever be exposed toa wind moving at a velocity of 120 miles an 
ir. 

abe y Bde read Tue een 4 would a iy VA 
ar 'y answering your tions in impresssions for > 
Septembe and 25th October last. A ¥ 


7 

J. V. B.—Probably some of the heaviest individual locomotives in Great 
Britain are to be fownd on the North British Railway. The heaviest engine 
and tender on the Midland Railway weighs about sixty-six tons. 





PAPER BAG MACHINERY. 
(To the Bditor of The Engineer.) 
Srr,—I should be obliged if any of* your correspondents can give me 
the name of the makers of machinery. Dw. 
Dundee, Nov. 2nd. oe = sae 
ROUND ROLLED BAR IRON. 
(To the Editor of The Engineer.) 
Sir,—We are anxious to get iron, of } to 3 diameter, rolled 
perfectly round and of uniform size. Wemeet obtaba it from the iron- 
masters in this ibourhood. Can any of your correspondents inform 
us where such iron is to be obtained ? T. ann R. 
Birmingham, Nov, 5th. 





FILTERS. 
(To the Editor of The Enguneer. 
Sir,—Some time ago I saw an advertisement of a filter for bleachers to 
fit on a suction pipe at the inlet. The Tay, when in flood, gets very 
brown for a few days at a time. If any correspondent can kindly give 
me information as to maker's name T'should feel much obliged, or the 
best maker, if there are several. F. 8. 8. 
Perthshire, Oct. 31st. 





SUBSCRIPTIONS. 
Tae Enorveer can be had, by order, from any in 
at the various railway stat: s orit ¥f preferred, be supplied derect 
from the on the following terms id in advance) :— 
Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... £1 98, Od. 


If credit occur, an extra charge of two shilli: and apes annum 
_ age tathneny a dsr ay maa pe both me 
Cloth Cases for binding Tur Enaivger Volume, price 2s. 6d. each. 


The following Volumes of Tue Enaineer can be had, 188, each s— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, and 44, 


Order. — Australia, British 
nga God Hope enmark, eye, 

Natal, etherlands, NewBrunswick, Hevifcundiind, New South 

ew 


South Wales, 
Zealand, jwitzerland, Tasmania, Turk: 
United States, West Coast of West Indies, China vi South: 
ampton, £1 16s, 


Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and ws, tysin Be Tonian Islands, Norway, P= veg Russia, 
ery tae , Sweden, £1 16s, Chili, Borneo, and Java, £2 58. India, 
vid £2 5s. Od. 

ADVERTISEMENTS. 
*.* The charge for Advertisements of four lines and under is three shillings 


rates. 
Remittance Post-office 
Colum! Srideh Guiana, 
France 


for every two lines afterwards one shilling and s odd lines are 
charged one shilling. The line aw seven . When an adver- 
tisement measures an inch or more the is ten shillings per inch. All 
single advertisements from the country must be stamps in 
payment. Al be inserted 


" practical 
aed ity cannot be in such Au 
cet icakenaal — cringe A any case. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
- Six ee Se es Se IN aking Werrx. of te 
e Letters relating to vertisements Publi. Department 
“paper are tobe addressed to the Publisher ‘Mr. George Riche; all 
letters to be addressed to the Bditor of Tux Enotwexr, 168, Strand, 














MEETING NEXT WEEK. 
Tue InstiTuTION oF CIVIL gay ee | Nov. 12th, at 8 pm: 
“ Avonmouth Dock,” by Mr. J. B. ese et . Inst. C.E. (2) “ The 
ver and Harbour of Belfast,” by Mr. T. R. Salmond, M. C.E. 
3) “ =_— Harbour and Dock Works,” by Mr. J. C. Williams, 
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PROTECTION AND FREE TRADE. 


Mr. Lowe and the Times have found it advisable 
to lift up their voices in favour of free trade; and 
the columns of the daily press are crowded with 
letters from co ndents all advocating protection in 
some form or another. Not mag: Ene ago, if any one 
were rash enough to suggest that under any possible 
circumstances, protection might be a good thing, “ the 
leading journal” would have made short work with him— 
his lucubrations would never appear in type. No one with 
a for reputation would have deemed the 
pleadings and arguments of the protectionist worth 
notice, much less refutation. It is impossible, how- 
ever, to — the saaee arse c ho 
creeping slowly and sw over the feelings of the 
po this respect. The very fact that the 7%mes has 
begun to advocate free trade, and to deprecate all 
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attempts to obtain reciprocity as a consequence of 
retaliation, is sure evidense thet the movement against 
it does not lack vitality. If it is admitted—and it;cannot 
well be denied—that many thoughtful and able men 
hold that protection in some form is not inimical to the 


happiness and p ity of a nation, but the reverse, 
it is clear that question has acquired so much 
ee that its consideration will not be out 
0 


lace in our pages. At the nt moment, 
d and Switzerland stand dine as the un- 
compromising advocates of free trade; and it would 
be absurd to deny that such a people as the Ger- 
mans, to cite a single instance, includes in its 
statesmen and political economists of no mean reputation. 
But these very men hold with the doctrine that certain 
rey ny may with advantage be fostered by protection. 


facts go to show that there is more in the] th 


rotectionist movement than some persons are willing to 

eve. For ourselves, we have always held and still 
hold that Great Britain cannot adopt that purely protec- 
tive policy which is now recommended with any 
advantage. But this in no wise prevents us from giving 
a fair hearing to those who assert the contrary. We 
fancy that the truth lies, after all, half way between two 
parties, and that the political economists’ views, as 
enunciated by such men as Mill, are not so absolutely 
accurate as may seem at first sight. It can do no harm, 
and may do good, if we briefly indicate a few of the weak 
points in their theories ; we need hardly add that with 
the s at our it is impossible to do more than 
touch upon matters which it of being trea 
exhaustively only at great eagth, 

Those who have studied what is known as political 
economy, are aware that the great object advocated by all 
standard authorities on the subject is the good of the con- 
sumer. It is always assumed that, if his interests are 
considered to the fullest extent, the interests of the pro- 
ducer must also as of necessity be favourably dealt with. 
Thus, when Mr, Cobden advocated the repeal of the corn 
laws, he and his school never ceased to assert that the 
manufacturer would gain so much in the way of cheap 
bread and cheap labour that the English farmer would be 
better off than ever, because he would buy all that the 
manufacturer could make for so much less money. 
Beyond question, Mr. Cobden was right, under the condi- 
tions which then existed ; and we may add that as 
the people of nee: as a whole, he was right under 
any conditions. But was he right for modern conditions 
as regards the British agriculturist? He considered no 
one but the consumer. Now, in his days, the repeal of 
the corn laws was not immediately followed by the in- 
flux of enormous quantities of b stuffs. The rate of 
importation was nothing like that with which we are 
familiar. In the first place, America and the East were 
not in a position to supply them; in the second place, even 
if they were, the means of transporting them to our 

ores had no being. Even as recently as 1847 a famine 
desolated Ireland ; and Indian corn meal sold at £27 a 
ton in Dublin and Belfast. Such a circumstance could 
not occur now. Thus the farmers found that, in spite of 
the repeal of the corn laws, they were still able to sell 
wheat and cattle at remunerative rates, In a word, 
foreign competitors were heavily handicapped by the cost 
of transport, to say nothing of limited supply, and all the 
advantage to this country which Mr. Cobden foretold 
actually took place. In the present day the balance is 
the other way. The ~ agriculturist is handicapped 
with a bad climate and heavy taxes, of which the Ameri- 
can farmer knows nothing. The consequence is that 
wheat can now be imported at so cheap a price that it 
does not pay to grow it. The alternative is grass land. 
But here the engineer has again interposed, and his steam- 
ships and his refrigerators permit the importation of live 
cattle and dead meat in a way that Mr. Cobden never ima- 
gined, To use the words of a correspondent of the Times, 
“America has been virtually towed i of England, 
and the English farmer to the wall. I[t may be said 
that farming and THe ENGINEER have little in common; 
but this is not so. Farming in the present day has been 
reduced to a science, and the interests of hundreds of 
our readers are closely bound up with those of the men 
who buy machinery to till their ground. Already we 
hear of a movement in favour of a reduction of rents. 
It will be followed, if it is not pe by one in 
favour of a reduction in the cost of all kinds of agricul- 
tural machinery and implements. If it is ed 
that, although the farmer is worse off, the great bulk of 
the community are better off, because there is no duty 
on corn, we have not a word to say; all that the pro- 
tectionist asks is that it should be admitted 
farmer is worse off. 

Let us now carry the matter a step further and go to 
the cotton spinner. His goods no longer find a market 
abroad because other nations put a duty. on — 
cotton goods. The same is true of our iron trade, of our 
coal—in short of everything we e for C) 
result of foreign protection is that the English con- 
sumer can buy cotton, and iron, and coal, at very low 
rates. is being the case, protection is, according to 
the political economist, very good for us although it is 
very bad for the nations which adopt it; consequently we 
have no ground whatever for complaint ; the English 
consumer is admirably well off. Let us push this argu- 
ment a little further and pappeee that every nation to 


which we ond ae ised its tariff to such a point 
that we could nothing. It would follow as a matter 
of course that the British consumer would be better off 


than ever. But is this the right way to look at the 
matter? Does it not yo that the moment such a 
int was reached Great Britain would be utterly undone? 
t is true that we could buy goods for little or pohieg. 
but then we would have absolutely little or nothing wi 
which to pay for them. moment we to sell our 
labour and our goods to other nations, we would be com- 
lled to live on what the rag’ Oey 
ie or emigrate. But we know Great Britain can 
not produce food enough, to say nothing of luxuries like 


ted | lived a very enjoyable life, and that, after all, bse ap 


that the} be: 


produce, or to| s 





tea and sugar, in any one to support half her popu- 
lation. It appears, ete, tees the good of the 
ducer ought to be studied as well as that of the consumer, 
and no doubt it has not been disregarded by the highest 
class of political economists; but it has never, we ¥ 
had quite that importance attached to it which it deserves 
in Great Britain—a nation of producers—at all events. 
It may be broadly laid down that, under all circum- 
stances, in the abstract free trade is right and protection 
is wroi But this assumes that free trade is universal, 
and universal free trade can never exist in practice, 
because there are nationalities which depend for their 
living on the production and sale of certain manufactured 
articles which would not be made without protection. 
It is indisputable that protection has nourished cert 
industries and made them great—so + that in time 
ey became self-supporting, and needed no protection. 
Why this should be the case we shall not stop to explain. 
We must beg that the postulate be granted. To take an 
extreme case, let us suppose that a barren island was 
inhabited by a prosperous community who lived solely 
by making and selling iron, and that the iron trade was 
fostered by a heavy duty on it. Take away the duty, and 
iron ra dt be imported so freely that its makers could no 
longer live. Then the island would be depopulated. The 
political economist would say so much the better. If 
le cannot live on the island without protection, they 
ot better go elsewhere. But the inhabitants would 
think differently ; and no doubt would reply to their 
opponents that, in spite of the evils ot protection, they 


certain 


was not the end of existence, and that it was possible to 
survive although they paid much more for iron than they 
need do if it were not for protection. These arguments and 
such as these are freely used by the advocates of protec- 
tion in Germany, America, and even in our own colonies, 
and to combat them is the duty of the free-trader, Itis 
impossible, we think, to deny that they possess much 
force, and when we look at our silent cotton mills, and our 
extinguished iron furnaces, when we see crowds of 
would-be working men all but begging from door to 
door, and when we hear that the revenue of the 
country is falling off, while taxes augment, it is difficult 
to believe that the adoption of protection by other 
countries is really that unmixed blessing for England 
which those would have us believe who hold that every- 
thing should give place to the interest of the consumer. 
As we have said, land cannot easily adage protection, 
as little that she imports will bear it. But there are 
moments when one is almost tempted to assert that in 
this fact there is more cause for regret than ground for 
satisfaction, 


TH)! CONSTITUTION OF THE INSTITUTION OF CIVIL 
ENGINEERS, 

Iv may perhaps seem altogether out of place to refer to 
the undesirable fate of the house divided against itself 
when speaking of the Institution which is looked upon 
as the representative of the engineering profession. The 
reference does not, however, seem to be without good 
reason, when we consider the action which is being taken 
by the engineeri jiates of the Institution as repre- 
sented by an active but comparatively small number 
principally resident in or near London, The demands 
made by some of these are not only unwise, but are of a 
character which, if persisted in, cannot fail to be 
productive of disastrous dissensions. In our last 
impression we referred to the solution Fe sage b 
the Council for the settlement of the difficulty whic 
has arisen from the continued and wrongful election 
of young members of the profession into the class of 
Associates. It cannot be denied that injustice has been 
done by this practice to many engineers; but, as we 
pointed out last week, the Councils which have practised 
this have had one good reason on their side, though this 
one has resulted in very much too large an addition to 
the Associate eam, on much too s an addition to 
that of Members. The qualifications for election into the 
latter class are pretty clearly stated in the bye-laws, and 
any one whose educational opportunities as well as those 
of connection with certain classes of work, have been 
such as to make a goodly catalogue of what should be 
evidence of thoro' engineering education, has been 

into their class if recommended by a sufficient 
number of Members, the ballot rarely goirg against an 
election. That this evidence of opportunities of gaining 
pe professional knowledge affords no proof of its having 
n gained, or of ability to make the most of o ——- 
nities, is evident from an examination of the list of Mem- 
is is perhaps impossible of total prevention. 


ut 

The’ number of those, however, whose professional 
ability or attainments are of a low er is not 
sufficiently large to have any real effect on the 
honourable distinction which the title of Member 

ould bestow. This would no longer be true if all those 
who by education are engineers were admitted to the 
Member class. Yet this is what the engineer Associates 

i ing which took on Tuesday, to 

consider the proposal of the Council to make a class of 
senior Members, to be calied Fellows, and to draft the 
engineer Associates into the Member class, the Associ- 
ates were in full force—much stronger at least than the 
Members, The result of this was that the proposed bye- 
laws were referred back to the Council for reconsidera- 
tion upon a resolution to strike roposed 
senior ¢ This would make the bye-laws in accordance 
Tcl sending to Uo. saartan Miter tlie 
r) 
must be admitted or 1 
Members. But once this 
the Institution by the pre 
connection with oa a ; 
engineering status, bu more eminent and most o 


will ignore the title which 
ignifies their connection with the Institution. A 
title which would place all our best, most esteemed, 


and most experienced men on an equality 
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upstart. or loquacious contractor would be 
tely valueless, and the passing of such a bye-law 
simply give birth to another new society. 
ings have changed a good deal since the days of 
the grant of the charter of the Institution, and few, except 
enthusiasts, would wish that engineers of twenty-five 
years of age should be represented to the public as ou an 
equality in a professional institution with men of sixty. 
As we said last week, “Two classes are really necessary. 
However well educated as an ineer, and however 
intuitively able, more or less extended actual practical 
experience is absolutely to enable a man to 
command that reliance on his judgment which should be 
accorded to one who, by every qualification, is entitled to 
elected a (senior) Member of the Institution.” 
Reference has been made by those who support 
the one class idea, to the single classes of the 
Royal and other scientific societies, but the differ- 
ence between a purely scientific and a professional 
society is very great. Admission into the Royal Society 
can only be gained by those who have some special claims, 
and it is in any case very difficult; only about fifteen per 
annum being elected from the many claimants for admis- 
sion who yearly present themselves. Each Fellow of 
that Society is on equality with every other, only on 
account of ie own discoveries, or of special knowledge 
in some branch of scientific research, all branches being 
represented. Fellowship does not guarantee or indicate 
professional qualifications, but scientific ‘attainments of 
divers characters; and it is only secured by men of 
mature years. The case is different with the Institution, 
connection with which should, and is, supposed to show 
professional status or qualifications as compared with 
others in the same profession. 

The majority which passed the resolution of Tuesday was 
small, and it is very well known that the most active 
movers in the rejection of the proposals of the Council 
are, with a few exceptions men, who are not qualified to 
become Members according to the old bye-laws. It is 
very desirable that Members should attend these meet- 
ings in nearly equal numbers with the Associates, or 
resolutions will be passed which those Associates who 
have the interests of the Institution at heart will much 
regret. pear engineers should be elected into the 
class of Members, and it should be clearly stated in the 
bye-laws that having by qualification been elected into 
that class, they should, after the lapse of a definite 
number of years, be transferred at once to the senior 
class. The letter of our correspondent, “Engineer,” 
which we print on another page, should be read by all 
interested in this question. 

At the meeting on Tuesday a great deal of useless 
discussion took place, and it was made evident that a 
new code of bye-laws can never be made if every detail 
is to be debated at such length as was the first section 
on that occasion. A proposal was made that before the 
subject is again brought before the Institution at a 
general meeting, a certain number of the engineering 
Associates should be selected to deliberate upon the pro- 
posed changes with the Council. The wishes of the Asso- 
ciate class could then be discussed with less loss of 
valuable time, and the Council would probably bring 
forward the proposed bye-laws in a condition which 
would be accepted at a general meeting. This proposal 
seems a good one, and one which the Council should 
accept. It was announced by the president that it is 
proposed to elect the president as well as the Council 
yearly instead of bi-annually, and this, while leaving it 
in the hands of the society to elect a new president every 
year, would enable them to re-elect a popular president 
if they wished. New blood would thus be frequently 
elected into the Council, and this would be a much- 
desired change. In conclusion, we must again say that 
the proposals of the Council seem on the whole good, 
and, with the slight alterations or exceptions we have 
this and last week suggested, ought, after re-examina- 
tion by the Council hearing the engineering Associate 
representatives, and making such modifications as the 
show to be desirable for the future welfare of the Insti- 
tion as a representative body, to receive the assent of all 
the Members. 


THE ELECTRIC LIGHT APPLIED TO NIGHT ATTACKS. 
Few operations have hithertomoreuniformly disappointed 
those who devised them than night attacks. Often resorted 


to where they appeared to hold out good hopes of success, 
often boldly undertaken, and sometimes skilfully exe- 


s 


cuted, they have seldom failed to betray the attacking | tha 


force and involve it in defeat, if not in ruin. The reason 
is not difficult to arrive at. The difference between 
light and darkness is greater than weare aware of generally, 
because we seldom make any fair trial of the two. 
When we are out at night we comparatively seldom ven- 
ture far beyond the reach of artificial light in some form, 
and when we do so it is usually to follow some very 
clearly marked road ; hence one scarcely realises how 
difficult itissuccessfully to carry out at night any operation 
where men are in an extended formation, and still more, 
if any confusion begins, how extremely difficult it is to 
rectify it. There seems to be some prospect of a change 
in this matter being brought about by the electric light ; 
not because the abstract excellence of the light would 
alone be likely to produce such a result, but because 
day attacks have now become operations entailing such 
havoc among the assailants that some alternative is 
aay eagerly sought. 

Once let a light be available, or that is in any sense an 
efficient one for the pu , and the adoption of night 
operations seems in the long run almost inevitable. The 
at‘acking party having in most cases superior numbers, 
the chief obstacle to their success is the power of 
the defenders to fire on them when exposed in the act 
of advancing; an obstacle which would certainly be 
enormously diminished at night, even when the most 
powerful artificial light was employed. The difficulty 
of getting sufficient light to caakt 
attempted has hitherto stood in the way; what strides 


@ operations to be | ward 








in improvement have been taken fetal, however, may 
be seen by tracing out the changes that have been made 
-dhprtanenbe des dy pom in the service duri 

last ten e old ground light ball, which has 
existed for generations, consisted of a wrought iron 
skeleton frame filled with sulphur, saltpetre, resin, and 
linseed oil. It was a very poor affair. Its form was bad, 
its composition was not the best kind for giving light, 
and it was so weak that it sometimes went to pieces 
when fired. It was intended to be thrown at night on to 
any spot on which it was desired to direct a fire, It was 
for this ease better than some device giving more 
general i 


umination, but it was very easy to smother it 
with a few spadefuls of earth, which would almost 
destroy the light, although the composition would continue 
toburn. The parachute light—describedin Tot ENGINEER 
December 29th, 1871—which has existed for perhaps 
twenty-four y is better suited for purposes ot extended 
illumination. onthe light is contained inside a double 
tinned-iron shell, fired from a mortar, and constructed to 
open near the highest point in the trajectory. “As the 
parachute unfolds, the light becomes suspended, floating 
on the air, but gradually descending, till it reaches the 
round. It is specially suited to illuminate harbours, or 
Sloe attacks of boats. Its light is strong, but very tran- 
sient. Shells containing small stars have been introduced 
for mountain guns, instead of ground light balls, because 
they offer the advantage of spreading, and so being much 
less liable to be smothered. A much more brilliant com- 
position also is substituted for the one above mentioned, 
consisting of nitrate of baryta, chlorate of potash, and 
magnesium powder. . 

So far, however, any improvements were of a very 
minor character, but a rea step in advance was made 
when the electric light was taken up at Chatham, where 
an instrument, devised by M. V. Serrin, was employed in 
1871, in which two carbon points were fed up and kept 
at the proper distance apart by means of an ingenious 
application of a descending weight. The rays of light 
were projected in a beam of parallel rays by means of a 
parabolic mirror made of silvered copper. By means of 
this light a working party could be discovered at the 
distance of about half a mile; the area illuminated was 
of course very small. There is, however, much to be 
said for this when the light is used for this object. The 
reflector could of course be directed on to any desired 
spot, so that the ground in any direction could be 
gradually searched, and while light was greatly econo- 
mised by confining the rays to the parallel direction, it 
would serve to direct the fire of infantry or artillery, 
much more surely on the desired point by keeping that 
spot only illuminated, than if the light was more widely 
diffused. The particular electric light, however, thus intro- 
duced onasmall scale has since been eclipsed by other much 
more powerful forms on the same or modified principles. 
In the Royal Arsenal at the present time, the new 
carpenters’ shop of the Royal Laboratory is illuminated 
by a very powerful electric light, the current of which is 
generated by a frictional machine worked by the engines 
of. the main factory. Experiments bearing directly on 
naval warfare have long been carried out, and many of 
our ships of war are now provided with electric lights 
capable of illuminating a fair sized area, lenses throwing 
slightly divergent rays, being employed in preference to 
a mirror, up to a distance of two or even three miles. 

Without selecting any special instrument, however, it 
is interesting to consider what result may be obtained by 
the application of really powerful electric light to pur- 
poses of land warfare. As we have noticed above, front 
attacks have become so destructive to the advancin 
troops, that columns have gradually disappeared, an 
swarms of men in scattered, irregular formation—or we 
might almost say malformatioi—creep over the ground 
for long distances under the sweeping storm of lead 
bullets discharged y rifles at the rate of perhaps 10 to 15 
rounds per minute from each piece, or 10,000 a minute 
from each regiment. The result is obvious. Troops 
are no longer held together by the moral effect or 
cohesion of a distinct formation; their advance depends 
on the determination of men acting almost individually, 
and good indeed must be troops who under such cir 
cumstances carry a fairly defended line of works. In 
fact, where the ground is smooth and favourable to 
infantry fire, a front attack becomes desperate, and would 
only be attempted in a case of desperate necessity; so 
that we find in the survey of the ground on which 
the lines of defence are being erected for Constantinople 
t certain portions are set down as impregnable simply 
on account of the suitability of the ground to the action 
of infantry and artillery fire. The whole of this reason- 
ing, however, supposes the attack to be made by day- 
light, for even conceding that the defenders require to 
take no aim—a concession which must be made if we 
reckon on the data furnished by the Russo-Turkish or 
Franco-German war—still the supply of infantry ammu- 
nition must be limited, so that if the attacking party at 
night threw strong light on the defender’s works from 
distant points, the latter could not fire away ammuni- 
tion habitually hour after hour. Yet such light would 
in all probability afford the attacking army the oppor- 
tunity of collecting men, and at some time marching 
them, and that in columns, up to points very near to 
the works to be carried, before they would be perceived ; 
so that, in point of fact, the best safeguard that coul 
be adopted by the defenders would be the counter 
employment of electric lights to sweep and constantly 
search the ground to be defended. Doubtless, the 
troops carrying a line of works at night would, directly 
they crossed the crest of the parapet, find themselves 
in some measure in darkness, for the points from which 
lights were projected would not be likely to have a great 
command over the works attacked. It is possible, how- 
ever, that modified forms of the power light machines 
may be be made to work by hand by means of mul- 
tiplying Such machines might be carried for- 
ward, and employed as might be found best in the 
interior of works thus carried by night. We do not, 


the | tive effect of infantry fire on 








however, desire to speculate further. We believe we have 
said enough to indicate the probability that the destrue- 
the one hand, and the 
development of the electric light on the other, may sooner 


or later bring in night a as a feasible operation in 


warfare. 


SEWER VENTILATION. 

Wuuze the attention of house builders.and the public 
is daily directed to the necessity for carefully exc ming 
sewer gas from dwelling-houses by the use of improv 
traps, and plenty of them, it is to be feared that. a very 
important thing is being wholly lost sight of. We allude 
to the ventilation of main sewers. In the metropolis this 
has in a few instances been properly provided for; but in 
the suburbs of London, at all events, the arrangements 
employed are of the most crude and unsatisfactory 
description. In theory, sewers ought not to be venti- 
lated at all; that is to say, they should be hermetically 
sealed by effective water-traps. The scheme has been 
tried very fully, and with disastrous results, and no more 
need be said about it. There is reason to believe that 
the generated in sewers are lighter than the air, as 
a rule, to which there are certain exceptions to which we 
shall come presently. Be this as it may, it seems to be 
certain that when drains are laid on anything like a 
steep inclination, the sewer will rise to the highest 
point in the drain; and it will under special atmospheric 
conditions then force the seals in any traps not of the best 
kind, and will rush into and flood the houses. To prevent 
this, street ventilators are fitted which are simply gratings 
communicating directly with the main sewer below, and 
it is assumed that these will suffice to prevent any accu- 
mulation of pressure in the sewer, great enough to force 
a seal of, say, lin. of water. But besides these street 

tings, the rain-water stack pipes of all suburban 
ouses, with the exception of a few built under special 
supervision, communicate directly with the main sewer, 
and it follows that throughout the length of a street the 
main sewer is tapped at every 20ft. or 30ft. by house rain- 
water drains, and that an accumulation of pressure in the 
sewer is apparently impossible, as the sewer gas can rise 
freely in the stack pipes to the level of the eaves. This 
being the case, it is not easy to see what good purpose 
the street grating ventilators can possibly serve. 

In theory these arrangements are by no means 
defective. The sewer gases are — with means of 
escaping freely, and it is apparently impossible that the 
seal of any fairly well-made trap can be forced ; but in 
practice the system works very badly, and it is because 
this circumstance seems to have been overlooked b. 
nearly all writers on sanitary subjects that we now call 
our readers’ attention to it. In calm weather, with a 
steady barometer, all goes well, but a sudden fall in the 
barometer will at once let loose much gas previously 
imprisoned in the liquid or semi-liquid contents of the 
sewer. Next we have rain, which stirs up the said 
contents, and a very foul-smelling and noxious emanation 
at once begins to try to issue from the street grating 
and the open tops of the stack pipes. A stack pipe is 
very like a chimney in the sense that it may or may not 
“draw,” and it is worse off than a chimney, because the 
force with which the current of sewer gas rises within it 
is very feeble unless the weather be warm. The position 
assumed by the open mouth of the stack pipe, just under 
the eve, is about the worst possible so far as the perform- 
ance by the pipe of the functions of a ventilator is 
concerned, In certain states of the weather, the wind. 
deflected from the roof down the mouth of the pipe, not 
“| stops all upward currents, but creates down currents, 
and causes a plenum in the main sewer. We have seen 
this effect so strongly manifested, that in a winter’s gale 
lin. water seals in a dwelling-house were broken with 
ease at every gust of wind. Prudent people will trust their 
lives to nothing less secure than a 2in. seal, while three 
inches are easily to be had, and with these the sewer 
gas no longer finds its way into the houses through 
the sinks, &c. But it gets in none the less certainly. At 
times while a down draught is going on in one set 
of stack pipes, a sluggish up-draught may, as a conse- 
quence, be taking place in others at the opposite side 
of the street. The sewer gas is often positively heavier 
than the air, and, under the conditions just named, over- 
flowing from the stack pipes, it descends to the ground, 
and then, as there is always an in draught to eve 
inhabited house, for obvious reasons, the sewer gas will 
find its way into the basement, and render it for the 
time absolutely uninhabitable. If at such periods the 
intelligent householder will take the trouble to run the 
stench to earth, he will find from the evidence supplied 
by his sense of smell, a layer of sewer gas, probably not 
more than Ift. thick, spreading itself along the street 
and overflowing into areas and down steps, and that this 

as is lazily welling up from the street grating ventilators. 

e will also find the sewer descending in streams 
outside certain of his stack pipes, and he will also find 
that a gentle breeze is blowing, but that the offensive 
ventilator and stack pipes are sheltered from it. At 
such times he may rest assured that at some other point 
in the sewer there is a direct influx of air caused by a 
down draught in stack pipes, due in its turn to the 
breeze. We exaggerate in no wise when we say that 
hundred of houses in the suburbs of London are liable 
at any moment to be flooded in this way with sewer gas 
from the outside, and this with the most perfect traps 
known to science indoors, 

It will be urged that the remedy consists in cutting off 
the stack pipes from the main sewer by special traps ; 
that is to say, there ought to be a trap in the pipe which 
unites all the stack pipes, sinks, and closets with the 
main sewer. This is right, so far as it goes in theory, but 
in practice the arrangement is not found to work well. 
In most cases there is not room for sucha trap. We 
are not dealing now, be it remembered, with what are 
known to builders as “mansions,” but with the houses 
letting at from £40 to £60 a year, which may be counted 
by the thousand all round London, east, west, north, and 
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south. Such traps, to be efficient, must be so placed that 


they can be examined from time to time. They must be. 


of good 
affairs. We happen to know that in many instances where 
they have been fitted they have to be removed, 
because they caused more trouble and nuisance than they 
were worth. If care were taken to provide 3in. seals to the 
sinksand closets of adwelling house, with proper ventilating 
pipes, then would the external trap be wholly unneces- 
sary. But let us Be that the system were unive 
adopted; we should then have the main sewer cut o 
from the stack pipes. Would matters be improved? 
We much doubt it. The gas would then rise through 
the street ventilators in oo volumes than ever, and 
flow over the roadway and into the houses. That these 
ventilators are dangerous nuisances is known to most 
sanitary by gone and various devices, in the shape 
of charcoal baskets, have been adopted to render 
them harmless. In many cases these have proved 
useful, but Sir Joseph Bazalgette at all events 
has pronounced them worse than useless, and they 
are not now fitted in London- When a complaint 
is brought before the local authorities that a street 
ventilator is causing a nuisance, a man is sent with a 
bucket of disinfectant, which is emptied down the 
ventilator, and the authorities rejoice that they have 
cones that is needful for the well-being of the com- 
munity. 

We may be asked, what would we have? Ought street 
ventilators to be done away, and if so how are drains to 
be ventilated? To this we reply that some years 
ago the ventilation of town drains constituted a 
subject of constant discussion among sani engi- 
neers, while now hardly anything is said about it. 
Are we to assume that the difficulties to be encountered 
are too greatto be overcome? We think not, and we write 
in the hope that the subject will once more receive the 
attention it really deserves. May we venture to suggest 
that the best way of ventilating a sewer would consist in 
taking a lesson from the performance in this connection 
of stack pipes, and developing the idea in a practical 
shape ? for example, let it be made compulsory on 
every builder to carry up a flue through one of the walls 
of his house, the top of which flue may be made to assume 
the form of an ordinary blind chimney cap; this flue 
should freely communicate at its base with the main sewer, 
either by means of the common drain from the house, or 
by means of a subsidiary drain. The best position for 
the flue would be alongside the kitchen chimney, from 
which it would constantly derive heat. The result would 
be at all times a strong—for a sewer ventilator— 
upward current through the drain flue, which would 
discharge the sewer gas through an aperture in its side, 
where it ought to do no harm—at an elevation, at least, 
far safer than that to which any stack pipe reaches. The 
cost of the arrangement would be very trifling, and it could 
be adapted under every conceivable circumstance. When 
small houses are built in a group, one or two ventilating 
flues only would suffice, instead of one for each house. 
Of course all street ventilators would be closed up. 





THE EDISON ELECTRIC LIGHT. 

DeraI1s are leaking out respecting the Edison light. The 
Scientific American has the following description of it :—‘‘It is 
based on the well-known fact that a wire may be heated by an 
electric current, the basis of many attempts to accomplish what 
Mr. Edison claims to have done. The reader may have seen the 
gas jets of the dome of the Capitol at Washington, lighted by 
similar means, Over each burner is placed a coil of platinum 
wire, which, when heated by the electric current, ignites 
the gas. Mr. Edison uses the coil itself as the source of 
light, the current sent through it being strong enough to 
make the coil white hot, or self luminous. The difficulty to 
be overcome at this point was the liability of the wire to 
fuse and spoil the light; a difficulty which Mr. Edison claims 
to have obviated by the introduction of a simple device 
which, by the expansion of a small bar the instant the 
heat of the coil approaches the fusing point of platinum, 
interposes a check to the flow of the current through the 
coil. This automatic arrangement, in connection with an 
auxiliary resistance coil, secures, it is said, an even flow of 
electricity through the coil, and consequently a steady glow 
of pure light. If this is done economically it is obvious that 
a marked advance has been made in artificial illumination.” 
It may be interesting to show the progress of invention 
towards the point which Mr. Edison is now alleged to 
have attained. In 1845, King patented a lamp in which 
incandescent platinum wire was used to give the light. The 
platinum did not work well, and in 1849 Petrie used iridium, 
which answered very well. In 1873 Lodyguine invented a 
lamp, improved on by Konn, in which carbon, shut up in a 
vacuum tube, was used ; but the waste of the carbon inter- 
fered with the success of the light. M. Bouileguine intro- 
duced an automatic arrangement by which the moment the 
carbon was on the point of breaking it was renewed. 
In 1854 MM. e and Thiers patented a mechanical 
automatic arrangement by which the combustion of an incan- 
descent platinum wire or bn was prevented. This was applied 
to a lamp invented by M. we fae used with success. It 
does not, of course, follow that use all these stages have 
been advanced by prior patentees that Mr. Edison may 
not have the material, of a perfectly valid patent. It may be 
that his apparatus is built up of old matter and may yet be 
rig A new and very valuable as a whole. It may be that 

r. Edison has adopted a modification of his Tasimeter as a 
current governor. 


A REMARKABLE BOILER EXPLOSION, 

Borzers have exploded ere now under very strange circum- 
stances, but until very recently no one ever heard of an 
isolated boiler bursting when there was no fire under it. Mr. 
Lavington Fletcher’s last report to the Manchester Steam 
Boiler Association contains an account of such an explosion. 
It occurred on the 4th of September, under the following cir- 
cumstances :—The boiler was of a patented construction, the 
novelty consisting in making two internal flues larger at the 
ends next the smoke-box than at the ends where the gases 
entered them. The length of the boiler was 20ft., the 
diameter of the shell 5ft. 6in., and of the internal flue tubes 
18in, at the back of the boiler, and 2lin. at the front, while 


UB solace and they are rather ‘expensive 
e 


the thickness of the plates was jin. in the flat ends, jin. in 
the internal. flue tubes, and ;%in. in the external shell, 


excepting at the central plate ‘immediately over the fire, : 


whi measured about 6ft. soe by 3ft. 6in. wide, and in 
which the thickness was as much as jin. The safety valve, 
with the t at the end of the lever, gave a blowing-off 
peseers of 801b. on the aquare inch, but it was stated that 
the blowing-off at which the boiler was generally 
worked was much less than cg hig fa from 45 lb. to 62 lb. 
The boiler was ccocmaag Blntet de es, after passing alon, 
the bottom, returning through the flues, The thickness 
Setting seed cates copmasion of tha" pieten' ahihe the Secs 
ea undue expansion of the while the thi 
= strained the thin ones rivetted to it. The boiler was 
aid down about two years ago, and Mr. Fletcher states that 
Bowe being os woth bu a heortianle toad eines coe 
at work for a few months, serious com- 
menced in the neighbourhood of the fire bridge, the seams 
straining and the overlaps gaping open. It was found neces- 
to put on two patches, and on the 4th of last 
September the boiler burst, the primary rent occurring at a 
longitudinal seam of rivets at the right-hand side of the 
central plate over the fire, measuring jin. in thickness, where 
joined on to one measuring ysin. in thickness, the rent taking 
the line of rivet holes and running through the overlap of the 
: plate of the two. This pri rent extended the 
entire length of the thick central Hate tilt it met a ring seam 
of rivets at each end, both of which it followed, running 
round the boiler circumferentially for a length of about 
5ft. 6in., when the plate, being liberated on three sides, was 
blown outwards by the internal pressure of steam, hin 
back, and broken off within about 18in. of the top of the 


boiler, the unbalanced ure, . CO! uent on s0 an 
opening, lifting the boiler from ine nent carrying it about 
18 y to the left and reversing it in position. e traverse 


of the boiler, coupled with the rush of steam and water, 
brought the buildings above it to the ground and reduced the 
works to a wreck, The explosion occurred when there was 
no fire under the boiler, The fire had been drawn some two 
hours. It is but reasonable to conclude that the pressure of 
the steam had been gradually subsiding during that time, so 
that the sg did not occur when the pressure was at the 
highest, and thus the finishing touch appears to have been 
iven by the contraction of the plates in cooling. Mr. 
‘letcher properly = out that this case affords an 
admirable instance of the folly of adopting thick plates with 
the idea that they can give strength to an unskilfully-designed 
boiler worked with feed-water. If our readers can call 
to mind any instances.of explosion under similar conditions, 
we shall be happy to place the facts on record in our pages. 
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Album to the Course of Lectures on Metallurgy at the Central 
School of Arts and Manusactures of Paris. By 8. Jorpan, 
C.E., &e. London: Triibner. Paris: Baudry. 1878. 

Tuts handsome work represents a teaching appliance of 

a kind not in use in this country, and which may be 

regarded as an improved descendant of the “lithographe 

cahiers” common in French colleges, supposed to be S 

Jac similes of the heads of the Professor's lectures. The 

author, whose recent paper onthe “Iron-making Resources 

of France,” read before the Iron and Steel Institute at 
the late Paris meeting, will be familiar to most of our 
readers, occupies the Chair of Metallurgy at the Ecole 

Centrale in Paris, besides being connected either as 

director or adviser with several important ironworks, both 

in the North and South of France; and has, therefore 
combined the work done in his own office with material 
contributed by other metallurgists in different countries 
into a véry useful series of drawings illustrating the dif- 
ferent operations of coke-making, iron manufacture, and 
its conversion into malleable ironand steel, in a thoroughly 
complete manner. As the author expressly states in -his 
preface, the work is not, and does not pretend to’ be. 

a systematic treatise of iron metallurgy—the text, of 

not quite 300 pages, would be obviously insufficient for 

such a purpose ; and it has, therefore, been confined to a 

concise description of the 140 plates, which in an atlas 

accompany the book, with the addition of numerical dataand 
notes upon the yerking pearl, comment or criticism being 
asaruleavoided. Thechief strength of the production,there- 
fore, lies in the plates, and these are, with very few excep- 
tions, of _ excellence, being bothjudiciously selectedand 
admirably drawn. As might be expected, however, from 

a work prepared chiefly from French sources and for 

French use, the types selected are not always such as 

would command approval in this country, and we think 

that some better representations of ‘English blast 
furnaces might have been given than the very special 
example of a South Staffordshire furnace about twenty- 

five years old, from Dr. Percy’s book. There is, indeed, a 

plan of Mr. Samuelson’s furnaces at Newport, but no 

details of a closed-top English furnace, with a cup and 
cone charger, pure an — is given on a scale of any 
size. On the other hand, we may consider that the 

Buttgenbach mg. which appears to be a favourite of 

the author, has been given rather too freely. The 

different types of stoves and boilers for utilising furnace 
gas take up some sixteen plates, which are among the 
most noticeable, as containing a very large amount of 
detail. Blowing engines, on the other hand, are not so 
fully Eerste | nor could we well expect them to be, 
this being more a mechanical engineer’s than a metal- 
lurgist’s question, apart from the enormous number of 
drawings required to illustrate even one pattern properly, 
if detail is to be attempted. The author has, therefore, 
done wisely in devoting his space principally to one of 
the direct-acting high-speed engines, with the blast 
cylinder above the steam engine, made at Creusot, and 
which fairly represents the modern practice in Cleveland 
and other districts, in contradistinction to the monu- 
mental old beam engine, with cylinders of 12ft, or 14ft. 

stroke, formerly in favour. 4 

The section devoted to malleable iron comprises 





seventy plates, including representations of the Catalan 
forge—an actual representation of one of these interesting 


furnaces, with all its picturesque irregularities, and not the 


y does duty assuch—a Franche 





lished diagram thatusuall 
Comte forge, also interesting as acare’ 


study of a method 





formerly largely used, but now, like the Catalan fire, i® 
process of extinction. Puddling furnaces, both of English 
and French types, and that of Danks, are very fully given 
the first in ean part. from Truran’s book, and 
representing the older practice of South Wales. li - 
making is considered only in regard to welding au.i 
drawing, without reference to section, all consideration 
of roll grooves, except in the forge train, being omitced. 
This strikes us as somewhat unfortunate, Foam probably 
the subject is thought too special to accord with the 
design of the work, which, in the first instance, must be 
regarded as a student’s class-book. One particular series 
of drawings, however, that of a three-high mill for rails 
and girders, is specially noticeable for its extremely 
careful execution, and we can scarcely imagine a better 
exercise for students than a careful reproduction of these 
drawings, or some of their details, would be. The steel 
section includes complete drawings of Bessemer plant of 
the earlier English pattern, with six-ton converter and 
air furnaces for re-melting, the various applicetions of 
Siemen’s method to steel-melting, both in pots and in 


the open hearth, as well as the older Sheffield pot-melting . 


holes, working with coke. The newer forms of revolving 
fas urnaces—Pernot’s, Ponsard’s, &c.—are not noticed. 

is arises from the circumstance that the work in its 
original form was, as stated in the preface, finished and 
published in 1874, the English text having only been 
completed at a later period. 

The text has been written by the author with some 
English assistance, and is certainly creditable-as the pro- 
duction of a foreigner. It is not, however, agreeable 


reading, and we think, while giving the author all the 
praise due to his try in addressing a foreign audience 
In a tongue not his own, that he would have better 
advised he made more use of English lite aid in 


preparing it for the press. Taken as a whole the work 
must be considered to be of high value, and likely to be 
a standard book for some years to come. We trust that 
the author will receive sufficient encouragement for his 
labour to continue the work by adding to the originals 
new examples from time to time by way of supplements, 
so that the work may follow as closely as may be the 
ever advancing strides of this mighty branch of manufac- 
ture. In such supplements, supposing them to be pub- 
lished, it would be very desirable that the publisher 
should abandon the foolish plan adopted in the present 
case of creasing the plates down the middle, whereby a 
not inconveniently large folio is converted into something 
like a clumsy quarto in shape, which cannot be bound so as 
to open flat by any average bookbinder’s skill. Apart 
from this error of judgment, the get up of the work is 
excellent, the lithography, executed at Liége, bein 
specially good. The roughness of the paper on whic 
the plates are printed is an improvement on the smooth- 
ness of the French edition, as it gives a character more 
ike that of drawings to the impressions. 








THE TORPEDO VESSEL DESTROYER. 
By Joun- Ericsson, 

THE notice of the Destroyer published in THE Enat- 
NEER of August 30th having called forth numerous 
inquiries regarding the origin and nature of the torpedo 
operated by this vessel, I feel called upon to present the 
following brief reply. 

The origin of the projectile torpedo which the 
Destroyer is intended to discharge dates back to the latter 

art of 1854, at which time I submitted drawings and 
escriptions to the Emperor Napoleon III. of a “ self- 
moving vessel, capable of passing within range of guns of 
forts, and of moving at pleasure in defiance of the fire of 
broadsides.” The anne feature of the plan, apart from 
the peculiar structure of the vessel, was that of projecting 
under water by mechanical means, independent of ex- 
losive energy, a wooden torpedo 16in. in diameter, 10f¢. 
ong, having a 16in. shell inserted at the forward end 
rovided with a percussion lock for igniting the charge 
y contact, the aft end of the torpedo being pointed in 
order to facilitate its passage through the water. The 
method of operating the torpedo was that of inserting it 
into a horizontal tube near the bottom of the aggressive 
vessel, provided with valves for keeping out the sea 
during the process of insertion. When near the vessel 
attacked, the valve excluding the sea was opened, and 
the torpedo expelled by a piston actuated by steam 
power, the expulsion being effected, as before stated, 
without recourse to gunpowder or other explosive agent. 
It merits special mention that the area of the actuating 
piston was larger than the area of the transverse section 
of the torpedo. This feature has been copied in con- 
structing the projectile torpedo of the Destroyer, the 
piston which expels the same presenting an area of 
314 square inches, while the sectional area of the pro- 
jectile is only 196 square inches. ee as the 
tension of the acting medium employed in the Destroyer 
exceeds 200lb. per square inch, the torpedo will be 
f 314 x 200 
196 
inch. The distance passed by the piston while impelling 
the torpedo being 30ft., an energy of nearly 2,000,000 
foot-pounds will thus be imparted to it. : 

The torpedo of the Destroyer, like the device of 1854, 
is composed of a solid block of light wood, the explosive 
charge being contained in a metallic vessel inserted at 
the sheen end. The form, however, is different: 

of being circular, as in the plan presented to the 
French Emperor, the transverse section of the wooden 
torpedo of the Destroyer is square, with Lee one top and 
bottom and vertical sides, forming very sharp wedges at 
both ends, cased with steel plates, its extreme length 
being 23ft. The detail of the instrument is particularly 
described in the patent granted for the invention by the 
The fregoug wil bebly be deemed. a satistacto 

0 probably ed a satisfactory 
reply to the questions, propounded in certain naval 
pe concerning the projectile torpedo connected with 


pushed out by a force o = 3201b. per square 
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TORPEDO CHAMBER OPEN. 


the new system of submarine attack inaugurated by the | 
torpedo vessel described in Toe ENGINEER, 30th August, 
1878. 

Regarding the construction of the hull of the Destroyer, 
the ——- that the published description is incom- 
plete, will be found groundless on.carefully studying the 
explanation given, viz., that the upperand lower partsof the 
hull are divided by an intérmediate watertight, strongly 
ribbed plate-iron deck running from end to end of the | 
structure ; the lower division—ventilated by powerful | 
blowers—containing the machinery and affording a safe 
retreat for the crew during attack, while the upper divi- 
sion is filled with blocks of cork, excepting a small part 
near the bow occupied by wood-backing, and an inclined 
> Sma armour-plate resting on the intermediate 

eck. 

With reference to certain ingenious arguments intended | 
to prove that the Destroyer, in consequence of its ex- | 
tremely fine lines, will turn very slowly, and thus be | 
dangerously ex should the attack fail, it will suffice | 


the action of the propeller will be simultaneous. Hence a | 
retreat of the vessel in the opposite direction to that of | 
the advance will commence before the submarine missile | 
has reached the ship attacked. Obviously the recoil 
attending the discharge of a body weighing 1400 lb., 
impelled by the great force before mentioned, and moving 





through a distance of 30ft. before entering the water, 
will greatly assist in iinparting a retrograde motion to 
the vessel. Finally, it should be observed that, owing to 


its peculiar construction, the speed of the Destroyer will 
= a. nearly as great during backing as when going 


New York, October 25th, 1878. 








THE TORPEDO VESSEL, DESTROYER. 
We illustrate above the torpedo vessel referred to by 
Captain Ericsson. We have already described the boat 
= fully. It will suffice to say now that the Destroyer is 
30ft. long, 11ft. deep, 12ft. beam, extreme ; with both ends 
a gs alike, and terminating with wr Me wedges, pro- 
y sharper than we Bosco yet built. € peculiarities of 
the steering gear are shown in the cut. The topof the rudder 
is 4ft. under water. It is intended that the vessel during 
attack should be submerged as deeply as the monitors. As 
the plate iron deck house or cabin, 70ft. long, is rivetted 
water-tight to the hull, and has no opening in the sides, the | 
vessel can be run with her upper deck below water. 








(HICHESTER WATERWORKS. 

THE prominent position now taken among engineering ques- 
tions by those of water supply, especially to small pace ol 
make the follo illustrated description of Chichester 
Waterworks of considerable interest to our readers. The con- 
ditions of site are somewhat unusual, but the works contain 
several features of engineering interest, and are such as are 
suitable for a number of towns. The city of Chichester 


e discharge of the torpedo and reversing | 


| diameter. 





is indebted for this supply to the Rev. Professor Swainson, who 
was the prime mover in the formation of the company, which in 






Bow VIEW 
SHOWING TORPEDO CHAMBER CLOSED 


1873 obtained an Act of Parliament, authorising the construc- 
tion of the works. These have since been satisfactorily com- 

leted, and now provide an ample supply of excellent water. 
The source of supply is a well sunk in the chalk, adjacent 
to a powerful spring one and a-quarter miles west of 
the city. The exact position of the well was determined by 
the certainty of an adequate supply being obtainable near 
the spring, while its location so far from Chichester was fixed 
with a view to avoid the contaminated water enclosed in the 
geological basin over which the city stands. This basin con- 
sists of a thin bed of gravel, contained in the clay of the 
“* Reading Beds,” and previously served for each house the 


usual double purpose of a receptacle of sewage and a source | 


of water supply. 

The company’s well is sunk clear of this basin on the 
southern edge of the area of clay which extends from near 
Worthing to Portsmouth, and which is 14 miles wide at the 
point in question. From the north edge of the cla 
to the summit of the South Downs is chalk, generally with 
flints, for a width of seven miles, which serves as a gathering 

und and natural storage reservoir. The water in the chalk, 
ing kept down by the clay, rises in on its southern edge 
in powerful springs, so that the aa had only to be sunk 
through the clay to secure a copious supply. This was 
effected at 47ft. Ms the surface. The chalk was reached at 
26ft., and after it had been penetrated 21ft., the water could 
no longer be kept down by two 12in. pumps, and the sinkin 
was stopped. It then rose to the surface, and overflowed, an 
has since continued to do so, except when the pumps are at 
work, An analysis showed that the quality was of the cha- 
racter usually found in chalk waters of the first class, and the 
hardness was 15 deg. on Clarke’s scale before boiling, and 
4 deg. after boiling. 

The works consist of a pumping station—partly illustrated 
in our last impression—at the source of supply, a main pipe, 
24 miles long, passing through the city to a service reservoir 
and tower, and four miles of distribution 7. They were 
designed to supply eventually a population of 10,000 persons 
with 20 per head per day. At the pumping station 
the sinking of the well was commenced with wooden cylinders 
6ft. diameter inside the kerbs, for a depth of 17ft., after which 
it was continued with wrought iron cylinders 5ft. 8in. inside 
The cylinders were 9ft. long, connected by angle- 
irons 3in. by 3in. The plates were yyin. thick, and the rivets 
were countersunk on the outer side. The wooden cylinders 
were lined with brickwork in cement, and the junction 
between the brickwork and iron was securely caulked with 
oak wedges. A foundation for the superstructure of the 
engine-house and the engines was secured by a dome 
of cement concrete, as seen on page 318 of our last 
impression. . ‘um ‘ 

e engines—see page 336—and pumps are in duplicate, but 
by different makers. They were ee typ er to raise on 
trial 10,000 gallons hour a head of 200ft. with a 
consumption of 34 ib. of Welsh coal per horse-power estimated 
by the water lifted, and in actual work they each lift 11,500 


| Brothers, of London, who also supplied the duplicate 





THE DESTROYER-—TORPEDO BOAT. 

















METHOD OF PROTECTING STEERINC CEAR 


gallons per hour against a head of 160ft. with a consumption 
of 4b, per horse-power, water lifted. The first of these 
engines and pumps were made by Messrs. Hathorn, Davis, and 
Davey, of Leeds, The engine is horizontal, and of the usual 
compound type, with the high- ressure cylinder towards the 
c and in front of the low-pressure cylinder. The 
diameter of the high-pressure cylinder is 94in., and that of 
the low-pressure is 18in., and the stroke is 2ft. The exhaust 
steam into a common injection condenser, supplied with 
cold water from an adjoining pond or from the air vessel on the 
main. The crank shaft is carried between two ree « 
both fixed to a cast iron bed plate. On the end of the 
crank shaft is placed a disc, from which the pump is driven 
direct from the main shaft. The pump is of the plunger and 
bucket type, the diameter of the pores is 8in., that of the 
bucket 1lin., and the stroke lft. 6in, Steam is supplied from 
two Cornish boilers of 4ft. diameter and 14ft. in length, with 
one flue in each of 2ft., 2hin. diameter. The speed of the 
engines was designed to be thirty strokes per minute, and in 
actual work they run from twenty-eight to thirty-five strokes 
per minute. 

The second engine and pump were made by Messrs. Appleb 
rnis 
boilers. The duplicates were provided before we were actually 

uired by the demand for water, in acco’ ce with the 
principle on which the works were designed, viz., to rely rather 
on machinery than on storage. 

The main pipe, which is 8in. in diameter, rises 40ft. in its 
course due east along the public road to Chichester Cross, 
where it turns sharp to the north, and rises a further 60ft. to 
the service reservoir. This main is used for purposes of econom, 
asa service main and distribution pipe, in its throug 
thecity, acircumstance which isattended with the disadvantage 
that it occasions great variations in the pressure causing such 
small engines to run away when there is a sudden draught of 
water at a street hydrant. To obviate this a weighted valve 
is fixed on the main at the engine house, which on any 
diminution of pressure at once throttles the flow of water. 
It is, however, pro’ to check the engines more promptly 
by employing a slide valve on the steam pipe which is to be 
kept open by the pressure of the column of water, and to be 
we clesed by a spring when the pressure is relaxed, 
This valve is being constructed, and may be the subject of a 
future notice if it answers the expectations formed of it, for 
there are often cases occurring where such a contrivance will 
save the cost of an independent rising main to the service 
reservoir, which is a matter of great importance where the 
distance is considerable. There are other advan deriv- 
able from the use of the rising main as a service main, for in 
the first place the size of the service main can be thereby 
reduced by the amount due to the circumstance that during 
the period of maximum demand the flow of water is towards 
the demand from both ends, the pumping station and the 
reservoir ; and besides, where, as in the case of Chichester, 
the available head of water due to the reservoir is low, a 

ter head than the reservoir can give can be maintained 
uring the working of the pumps which usually coincides with 
the period of maximum demand. With such an arrangement 
also the size of the reservoir can be reduced to what is suffi- 
cient for the surplus supply during pumping hours, and for 
the storage capacity required to maintain the flow during the 
hours of rest which, being chiefly at night and on Sundays, 
correspond with the minimum demand. For these reasons 
the main pipe at Chichester was made 8in. in diameter, and 
the reservoir was designed to hold 100,000 gallons only, 
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though provision was made for doubling its capacity eventually 


if necessary. 


The reservoir (see paige 318 ante) is 10ft. deep, and is built on 


a subsoil of wet sand and gravel, 
of Portland cement and gravel 
concrete (1 to 6), rendered with 
cement and sand (1 te 3), and 
floated on the inside surfaces 
with cement and sand (1 to 1). 
The main is taken through the 
wall so as to project about 6ft. 
into the reservoir. This pro- 
jection was bedded in and sur- 
rounded with cement, and then 
built round with a block of 
concrete, having all its outer 
surfaces rendered in cement. 
All angles and corners were 
run with a fillet of cement, 
and thus a completely water- 
tight job was effected without 
puddle. The whole was arched 
over in brickwork, and covered 
with an earth embankment. 


The highest ground available 
for the reservoir is only 60ft. 
above Chichester Cross, which 
may be taken as the average 
available head at the reservoir 
for almost all the district to be 
supplied. This head is in- 
creased to about 100ft. at the 
Cross when the pumps are at 
work, but. inasmuch as “ 
supply to the higher parts o: 
the district would thus have 
depended on the pumps, and 
would have been intermittent 
and uncertain, a high level 
service was arranged by which 
a cistern is filled daily for each 
consumer requiring it, and a 
tank at the high level is 
always kept full and available 
for the extinction of fire. To 
effect this, instead of a stand 
pipe a tower was built, with a 
tank at the top 40ft. higher than 
the reservoir—see illustration 
—into which, when a valve on 
the main at its base is closed, 
the water rises up an 8in. pipe 
and through a self-closing 8in. 
valve seated in the bottom of 
the tank. The ordinary outlet 
from the tank being only 
through the overflow at the 

, and thence into the reser- 
voir, the tank is always kept 
full. The bigh service cisterns 
of the consumers are filled from 
the rising main, which has thus 
an additional 40ft. of head 
thrown upon it during the 
time that the engines are 

umping into or over the tank 


or the pw of filling the 
cisterns, The 8in. self-closing 
valve in the bottom of the 
tank—see i 






















WATER TOWER, CHICHESTER WATERWORKS. 


DETAILS OF WATER TOWER 
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SECTION ON LINE F.F 
thetower. In case ofa fire occurring when the 2 are not at 


work, and the pressure in the city is consequent. 
on the main at the bottom of the tower 


y low, the valve 
ing closed, and the 


SECTION OF WROUGHT IRON TIRE OF WHEEL 
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minutes, and wou 
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EDGE’S SYSTEM OF TRAMWAY.—(Por description see poge 334.) 
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SECTION ON LINE E.E 
hose of the pee or a Fire Brigade pattern for about thirty 


allow time for 
and for starting the engines at the pumping station. 6 


ting out the fire engine 


then financial position of the 
company prohibited the con- 
struction of a tank, 
which would have deen desir- 
able in a place where consider- 
able attention has been paid 
to the extinction of fire on 
account of the short supply of 
water which was available 
before the works were made, 
for the preservation of much 
inflammable property, and 
especially of the cathedral. 
The principle has the merit of 
reducing the ordinary pressure 
on pipes and fittings, whilst 
it provides for the greater head 

uisite for the most favour- 
able working of hose. 

It is conceivable that such 
‘fire reservoirs” might be 
applied on a large scale where 
high pressures would be other- 
wise difficult to obtain, and 
that they might be gee 
brought into Pa when 
needed by a telegraphic mes- 
sage to the man in charge. 
The hydrants _used at Chi. 





are an 
Moore’s patent ball hydrant, 
manufactured by Messrs. Guest 
and Chrimes, ey are about 
100 yards apart, and give com- 
plete satisfaction. 

jee he cost of en whole works, 
including a e sum spent 
in a parliamen con 
amounts now to £14,500, and 
estimating that another £1500 
will be wanted to complete the 
distribution pipes, &c., for the 
supply of 10,000 ns, the 
tonal cost will £16,000, 

ual to £1 12s. per head. 
The engineer of the company 
is Mr. Shelford, of Great 
George - street, Westminster, 
under whose direction the 
works were completed. Mr, 
A. Barton is the manager, 

These works have been com- 
pleted some time for present 
requirements, but as it was 
promoted and chiefly carried 
into effect by the effort of a few 
individuals, and commenced 
with but small capital, it is an 
illustration of what may be 
done with a little ype Md 
the many places now so badly 
supplied with water. There 
are very few where it 
should be difficult to raise 
£1 12s, head for works of 
the kind, | yet there are many 
laces or groups of villages not 


336—contains a eae - > 
4in. valve Lin. 5 works with it onthe same spindle, — when | chain pulled, an extra head of 40ft. is thrown upon the a far short of the population of Chichester, using a very 


raised by a chain pulled from the chamber on the groun 


floor of | The quantity of water in the tank is sufficient to supply one | indifferent supply. 
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3951. Stream Borters, Thomas Moy, Farringdon-street, London. 
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3996. CoLLEcTING ee eal William Buck, Kilburn, London. 

3997. Gas, Joseph Emerson Dowson, Claverton- -street, London. 
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Goodson, Fulham-road, London. 

4000. MEAT-MINCING MACHINES, Alexander Barr, Glasgow. 

4001. Breakino Stones, &c., David Gray, Coatbridge. 
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Ashton, Manchester. 

aie ty 3 aw, &c., Alexander McDougall, Penrith, and Joseph 


on ELectric Lieut, Peter Jensen, Chancery-lane, London.—A com- 
munication from Siegfried Marcus, Vienna. 
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4058. CARRIAGE Birmingham.—A communication 
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4090. Keyitess Watcues, Thomas Wallen, Coventry. 
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4120. Purtrication of Tipat Rivexs, &c., Horatio Kelson Bromhead, 
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4134, Sswinc Macuines, Alexander Anderson, Glasgow. 
4186. UmBreLtas and Parasois, William Robert Lake, Southampton- 
ion.—A communication from Casimir Faure, Paris. 
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4250. Snips’ Bertus, William Morgan-Brown, South ti ig 
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buildings, London.—A communication from David Testor, Boston, 
Massachusetts. 
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STANCES before SPINNING, Walter Alfred Barlow, St. Paul’s-churchyard, 
ae —A communication from Louis Bourau, Paris. —10th October, 


wr ‘CENTRIFUGAL Macutxes, Charles Denton Abel, Southampton- 
pettinan, London.—A communication from Eugen Langen, Cologne, 
many 
a = Croer a a for -¥ ERTISING, Baker Phillip Daniels, 
ampstead, William operoft, Regent's Park, and Christoph 
James, Fenchurch-street, London. F a 
4019. Cement, Andrew Rowan, Barnsley. 
4020. JACQUARDS for Weavine, Abraham Flathor, Bradford. 
4021. Looms for Weavina, William Dickinson, Lytham. 
4022. Evecrric Licatine, James William Thomas Cadett, Camberwell- 
te London. he 
4023. LOURED OTOGRAPHIC Pictures, Jean Baptiste Germ 
eqeemnand, Paris. ; 63? 
4. Susstirore for Brewers’, &c., Yeast, Newsom Dunnell Garrett, 
Portsmouth, and Louis Solomen Lederer, Dalston, London. 
4025. WELDING FLars on AXLes, William Richard Colbourn and Walter 
ers, Halesowen, 
4026. Harvestina csr) George Kearsley, Ripon, and Edwin Whit- 


worth, 
4027. vhewe yoo and Lerrrr-Press Printinc, George Newsum, 


BREWER'S Yeast, Arthur Hill Hassall, M.D., and Otto Hehner, 


Ore. §., Holborn-viaduct, London. 
4029. ARTIFICIAL Fort, Walter Alfred Barlow, St. ~5 = 
rich F. F. ‘mat 


ion.—A communication from Doctor Fri 
4030. He: x nson, 

EATING AppaRaTus, John Henry Joh Lincoln's-inn-fi 
seangn— —A communication from A a Aas: — 
. SOFTENING or Dirrusine Licut, Alexander Melville Clark, Chan: 

lane, —— .—A communication from Louis Clémandot, Paris. matt 


4082. Puorocrapnic Cameras, Gerard Wenzeslaus von Nawrocki, Berlin. 
—A — on angeat 8 , Berlin. 

4038. Dismemprators for FLour MILs, Carl’ Pie; Berlin.—A com- 
munication from August Nagel and Reinhold Keoen Hamburgh. 

4036. Compixep Tipper, Boar, and Morr, Arthur Charles Henderson, 
a -buildings, London,—A communication from Félix Joung- 


4037. VenTILaTine Buripivos, William Fisher, Manchester. 
4038. Woven Drivixnc Betts, Walter Willson Cobbett, Greenwich.—A 
ong em aay hn see meses pee 8 
MUNICATING ‘aRY Motion HES by ECTR 
William North, Huddersfield. a arny Shave, 
4042. MusicaL INstRUMENTS, Robert James Rae, a. s — 


40438, Bt. Lane by 
Game , Bt. George , Telegraph-street, Lon 
4045. ree ihocen. William Barnett Eneor Mens Recmnidh. 


4048. Wixpow Fastentnos, John Frederick Cooke e Farquhar, Long-acre, 





4301. OBTAINING Sucar, &e., Pm yg go St. eter eoaes, Man- 
chester.—A communication f: Dresden, 
Germany.—26th October, 1878. 

4340. Screw Prore.ier, William Robert Lake, Southampton-buildings, 
London.—A communication from Samuel Turner Swasey, New York, 
U.S.—28th October, 1878. 

4351. PLANING Woop; &c., Lionel Varicas, Chancery-lane, London.—A 
saison, 8. from William Howard Doane, Cincinnati, U.8.—29th 

et 

 Couurerixa the SoLIDIFIABLE Portions of Fumes, William Robert 

London. — A communication from James 

Comes Newbery, St. Kilda, Australia, John Lister ger Carlton, 
—— and Barry Cleveland, Melbourne, Australia.—29th October, 

4365. Natis, William Morgan-Brown, Southampton-buildings, London.— 
- me ma from John F, Haskins, Rue Laffitte, Paris.—29th 











Patents on which the Stamp Duty of £50 has been Paid. 

8771. Heatixne Furnaces, &c., Henry Edward Newton, Chancery-lane, 
on.-—29th October, 1875. 

3853. OpEN-JOINTED, &c., TcBEs of Inon, Steex, or other metals, William 

— , jun., and Thomas Henry Smith, Walsall —sth November, 


= gore eg * ig Francis David Ward, Chandos-street, London.— 
9888. Gas, Willian’ White, Abersychan, near Pontypool.—4th November, 


sro, _ ss Ores, &c., Thomas Morgan, Cockspur-street, Charing 
Cross.—lst November, 1875. 
‘Ransome, the Eukestons, Clapham-common. 


3823. Fe.iine TREES, ‘Allen 
seer. ooo i- Harry Stanle: 
LING, ARATUS, Stanley-villas, 
Summerhill-road, ‘London. iva Novem’ 1510 ag 
3908. —_ Rear-Admiral Edward Lone Inglefield, Malta Dock- 
yard, and George Charles Lennox Ox, iter-square, London.— 
sett November, 1875. ¢ 
14, Rivettinc, &c., APPaRaTus, Hector G ww, N.B.—3rd 
- + fe 8, MacColl, Glasgow, 
_ 4 = VALVES, William Charles Stiff, Birmingham.—4th November, 
8802. Cuttine Cork, &c., Thomas Alfred Warrington and Charles Har- 
wood, London. —2nd November, Lueccull 


Patents on which the Stamp mp Duty of £100 has been Paid. 

2951. Maxine or FormIna Roaps, &c., Robert Dutton Grindley, High- 
gate, London.— 3rd November, 1871. 

ofl, WATERPROOF and other Fasrics, Thomas Briggs, Major-street, 
Manchester.—4th November, 1871. 


Notices of Intention to Pr to Proceed with Patents. 
2234. CrrcuLatinc Kitx, Hi Reid, Bexley Heath, Kent.—A com- 
munication from Alexander Toméi.—4th med 1878. 
2475. EXTINGUISHING Fires, John Clayton Mewburn, Fleet-street, London. 





communication from thea Pa ate amie ag —2ist June, 1878. 


London.—. 
2438. Boors Suons &e Bagar Bamonds “ A com- 


2489. Gas, Theophilus Red , Lower Clapton, London. 
2492, Vusousean, een ‘Lawson, London-road-viaduct, Brighton. 


878. 

2513. ProvectiLes, eng sda = inti, Plot street, London.—A com- 
munication from John Gazzam Bu‘ 

2516. Caustic Lixe, &c., William Mead, f Laurence Pountney-hill, London. 

unication from Asa A. Wilkinson. 


2521. + sen Eig Driv: te Wi ies 
A comm: . aia: from W. Wis Pipe Boma _ 
oe gry 3 


2539. pecans ax, Jalen Lawton Haddan, Strand, Westminster.—. 
communication from M: 
sagt inenennn, Geouge Mavead Victoria Park, London, and Hyp- 


ska tecesmante — Gerard Wenzeslaus von Nawrocki, Berlin.—A 
communication from Hugo Moeller, Julius Moeller, and. Clemens 
Schreiber.—25th June, 1878. 

2555. VENTILATING and —- Rattway Carriaces, Edward Casper, 
Moorgate-street, 

2556. GELATINISING Sous, “&e., Frederick Burnett Houghton, Crooked- 


London. 
2564. Lupricatina, Alexander ae, Salford. 
2568. LicutTinc Fires, Gerard Wenzeslaus von Nawrocki, Berlin.—A 
communication from Julius Siegert. 
2569. Fastentnc the Exps of Baxe “Ties, &c., William Robert Lak 
London.—A communication from Senunl 
Hidden Gilman. 


2571. Awnyprovus SuLPHURIC AcrID, Heinrich Gottlieb Bernhard Rober, 
a Saxony.—A communication from Jchann August Wilhelm 


osri. DRILLING Rocks, Thomas Brown Jordan and Thomas Rowland 
Jordan, Queen Victoria-street, London. 
2575. WATER-METER, Carl Pieper, Dresden, Saxony.—A communication 
from Daniel Harrison Tebay.—26th June "1878. 
2576. SUBMARINE ge apa, thomas Horsfall Watson and Samuel Joseph 
ouse, 


2577. HypRavLic Maceiweny, Sealey James Best and William Joseph 
Marshal!, Bermondsey. 

2587. SEPARATING, Cieanine, &c., GRAN, John Fyfe Stewart, London.— 
A communication from Barnard and Leas Manufacturing Company. — 
27th June, 1878. 

2597. PortaBLe PERPENDICULAR ——-« William Henry Percival, 
Bayswater, London. —28th June, 1878. 

2603. INDIA-RUBBER Burrers as Sprinos for VenicLes, Henri Conradi, 
Lower James-street, Golden-square, London.—A communication from 


Alexander Engelhardt. 
2607. SprnpLes, Amos en, Thomas Marsh, and John Clayton, Ashton- 
under-Lyne, and Abi m Mills, Dukinfield. 


2615. ScripBLine and CaRDING MAcutINeRY, Joseph Hall, Morley, near 
Leeds. 





2616. Mu.es for Spruxninc, &c., Corron, George Foster Bell and William 
Bell, Burnley.—29th June, 1878, 

2622. Fastexinc and Openinc Sxyiicuts, &c., Benjamin Banks, 
Bradford. 


2627. Buast Furnaces, Charles Denton Abel, th ti 
London.—A communication from John F. Dinette Lat July, 1878. 

2638. Tramways, James Gowans, Edinburgh. 

2645. CenTRIFCGAL DRYING Macuines, John Stevenson, Barrow Collieries, 
near Barnsley. 

2648. WaTeR-ricHt Doors, &c., James Atherton, Liverpool.—2nd July, 
1878. 

2677. VentiLators, James McLauchlan Dobson, Glasgow. 

2681. Divipina Fierce on Dorrinc Re ters of CaRDING ENGINES, 
Theodore Kaltenbach and John Hubert Schmitz, New Broad-street, 
London.—A communication from Theodore von Negri. —4th July, 1878. 

oF. PRINTING Serere Devices on EaRTHENWARE, &c., Alexander 
Liston, G 

2711. nnn neal Steam Pumprnc Enorves, Edward William West, 
Liverpool, John Sturgeon and Thomas Sturgeon, Newlay, near Leeds.— 
6th July, 1878. 

2765. LUBRICATING MATERIALS, Patrick Moir Crane and George Moir, 
Manchester.—l0th July, 1878. 

2794. CrrcuLar Saw Bencues, Richard it ns till, Chard. 

2798. Scourine Linen, &c., John Leach, Roc 

2301. Beps, John Lineham Hodgkins, teow 13th July, 1878. 

2827. Hot-arr Enotes, William Robert Lake, Southampton-buildin,gs 
London.—A communication from Jakeb Schweizer.—15th July, 1878. 

2846. Compositions for Coatina Bottoms of Surrs, &c., Henry Allington 
Harvey, Plymouth. 

2851, SEPARATING Tin from TINNED PLATEs, Berenth Siegler, Fenchurch- 
street, London. 

2858. BOARDING, &c., Hives, Alexander Meville Clark, Chancery-lane, 
London.—A communication from William Coupe and "Edwin Alpheus 
Bu .—l7th July, 1878. 

2881. Traction and Locomotive Enaines, Charles Burrell and Robert 
Edwards, Thetford, 

2889. Brevaire an Uppravont in Furnaces, &c., Edward Richmond 

Allfre ord..—19th July, 1878. 

2893. Goncaario, &c., Gas, illiam Phillips Thompson, Liverpool.—A 
communication from Victor Leon Paillard.—20th July, 1878. 

2955. Sewine Macurnes, William Searle, Silver-street, Regent-street, 
London.—24th July, 1878. 

2962. Joininc Fancino Wire, Joseph Henry Nettleford, Birmingham.— 
25th July, 1878. 

3031. Drivinc Banps or Betts, Robert Bibby Jones, Liverpool.—31s¢ 
July, 1878. 

$067. Leceaanens for Lockets, &c., Max Tuteur, Hatton-garden, London. 
—2nd August, 1878. 

8089. Iron and Srrex, &c., Alfred Longsdon, Queen Victoria-street, 
London.—A communication from Alfred Krupp.—3rd August, 1878. 

3114. Washout VALVELESS WATER-CLOSETS, &c., ohn Dodd, Liverpool.— 
7th August, 1878. 

8289. Supe Vatves, &c., Francis William Webb, Crewe.—2lst August, 
1878. 

3325. SHOEMAKER’s Toots, Ernest Charles Keay and William Edward 
Partridge, Birmingham.—23rd August, 1878. 

= Fs papeuse ae TEMPERATORE, Joseph ‘Ducomet, Rue des Petits Hotels, 


3526. Srrerinc Gear, John —r og essing ap and John 
Elliott, Cardiff. —5th September, 1878. 
3563. PAPER-CUTTING Macuines, William Whit d, Manchester.—9th 
, 1878. 
3613. Borina, &c., Macuinery, John George Cameron, Kingston-upon- 
Hull.—12th September, 1878. 
8712. LusricaTiInc ARBOR or SpinpLE, William Robert Lake, South- 
— n-buildings, London.—A communication from Aaron White Cook 
and Caleb M‘Kinney Talcott.—19th September, 1878. 
$807. Stoppers and Botttes, Léon Vallet, Liverpool.—27th September, 1878 
8837. ELecrric Licut APPARATUS, A Longsdon, Queen Victoria 
—_ London.—A communication from Alfred Krupp.—28th September, 


ss50. Brusues, William Henry Gosling, Manchester. 

8852. Boots ~_ Suors, Arthur Cridland and David Rose, Dighton- 
street, Bristol.— 30th September, 1878. 

3865. STEAM sy Leighton Mills, Tynemouth, and William Clark, 
Newcastle-upon-Tyne. 

ba 3 ae Vice, Philipp Emanuel, Hamburg, Germany —lst Octovder, 


3058. — &c., Steet Incors, William Henry Osborne Taylor, Panteg. 

—Sth October, 1878. 

$973. DesTRoy1Na, &c., ~~ eons Compounps, George Glover, Carville 
Chemical Wor! 

8975. FURNACEs, Sidney Gilchrist Thomas, Queen’s-road Villas, Queen’s- 


, Battersea. . 
3976. Maoneto-euecraic Macuines, Michael Radcliffe Ward, Gloucester- 


‘thaailad 








Brig 

3980. Saw-setrine Macuivery, Lionel Varicas, Chancery-lane, London.— 
A communication from William Howard Doane. 

3981. PLaninc Macuines, Lionel Varicas, Chancery- -lane, London.--A 
communication from William Howard 

3982. Formine Dovetait Joints in Woopwork, ; Lionel Varicas, Chancery- 
lane, London.— A communication from William Howard Doane. 

3983. Mouprna, &c., Macutnes, Lionel Varicas, Chancery-lane, London. 
—A communication from William Howard Doane. 

3984. Foxnaces, Lionel Varicas, Chancery-lane, London.—A communi- 
cation from William Mack Fisher. 

8988. OsTarnine Licut by Execrricrry, St. George Lane Fox, Telegraph- 
street, London. 

3989. Screws, Edward Thomas Periam, aot ary poe 

3991. Evecrrre Lieut, John Clark, Kensington, Lo 

$992. PLumBaGo CRUCIBLES, Samuel Arthur Peto, ‘South Kensington, 
London.—9th October, 1878. 

— Cottectine Rain-water, William Buck, Brondesbury Villas, Kil- 

rn. 

4006. Evectric LicuTine ae Peter seen Chancery-lane, 
London. —A communication Siegfried Marcu 

4009. Castrnc Meta.s, William Henry Usborne Taylor and John William 
Wailes, Panteg.— 10th October, 1878. 
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4017. ng Pea Macutnes, Charles a Abel, Southampton-build- 
—A communication from Langen. 

Pg ge 

4022. Exzornic Ligutia, James William Thomas Cadett, Camberwell- 
Surrey.—llth October, 1878. 

4048, "Bincmcsry, St. George Lane Fox, Telegraph-street, London - 12t/ 

October, 

4070, Frurerixa uso At, Anthony Robinson Harding and Joseph William 
Are 

bina Euecrric Currents, Antoine Arnaud, Blackfriars-road, 


4074. Divipina 
London,—14th October, 1878. 
4112. Wa: ets, &c., George Jennings and George Jennings, jun., 
ae, Surrey.—16th October, 1878. 
4234, FurNaces, yo James Stewart, Sugar Loaf-court, London.—A 














TER-CLOS! 
Palace Wharf, 
communication from Seymour Alfred Mower.—23rd October, 1878. 
4258. Pepometers, Bristow aunt Serle-s Lincoln's-inn, London.— 
A communication from Benj Silliman Church. —24th October, 1878, 
4278 Diviprno, &c., ELecrric CURRENTS, Edward John Cowling Welch, 
Manchester.—25th October, 1878. 

4301, Ontrarnino Svucar, &c., from the Sreps of Gramivex, Henry 
Simon, St. Peter’s-square, {Manchester.—A communication from Gott- 
hold Kithnemann.—26¢h October, 1878. 





All ha’ an interest in opposing one of such applications 
should leave in writing eir objections to such Pe hostion 
thin twenty-one after 


at the office of the Commissioners of Patents 
date. 





List of Specifications published during the week ending 
2nd November, 1878. [ 

796, 10d.; 901, 8d ; 979, 6d.; 986, 2d.; 1184, 6d.; 1199, Gd.; 1202, Od.; 
1208, Gd.; 1223, 6d.; 1281, 6d.; 1242, 10d ; 1243, Sd.; 1248, 4d’; 1250, 6d; 
1255, 6d.: 1257, 2d.; 1258, 2d; 1259; 2d.; 1260, 6d.; 1263, 6d,;’ 1265, 2d,; 
1267, 6d.; 1268, 2d.; 1269, 6d.; 1273, 24.3 6d.; 1273, 2d.; 1276, 2d.; 
1277, 2d.; 1270, 4d.; 1280, 4d ; ; 1282, 2d.; 1283, 4d.; 1284, 1s. 6d.; 
1285, 6d.; 1288, 1300, ; 


1207, 2d ; 1203, , 4d.; 1301, 

1314, 1s.; 1320, 1821, 2d.; 1822, 2d.; 1824, 2d.; 
4d.; 3 1334, 6d.; 1338, 2d.; 

1345, 4d.; 1348, 2d.; 1850, 2d.; 1351, 2d.; 1853, 6d.; 1356, 
2d; 1359, 2d.; 1360, 2d.; 1861, 2d.; 1363, 2d.; , 

1367, 2d ; 1369, 2d.; 1871, 2d.; 1878, 2d.; 1377, 2d,; 1879, 

, 4d.; 1390, 4d.; 1411, Od.; 1442, 4d.; 1769, 6d.; 1936, 

8129, 6d.; 3161, 4d.; 8189, 4d. 


2d.: 
4d.; 
2d.; 
6d.; 


ee 


: 1881, 2d.; 
6d.; 3018, 10d.; 





*,* fications will be forwarded by post from the Patent-office on 
receipt of the amount of price and gee Sums ex 1s. must be 
remi by Post-office Order. e payable at the Post-office, 5, High 
Holborn, to Mr: H. Reader Lack her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
. Her Majesty's Commissioners of Patents. 





563. Macuinery ror GRANULATING AND PULVERISING GRAIN, A. Mech- 
wart.—Dated 11th February, 1878. 10d. 

A roller is fitted in fixed bearings, and two swinging rollers are caused 
to oscillate t it, one below and the other above the fixed roller. 
The three rollers are so placed that the vertical plane traversing the axis 
of the fixed roll will not coincide with that traversing the axis of the 
two swinging rollers. The bearings are arra' so that the rollers may 
be removed separately and without taking any other portion of the 
machinery pieces. @ necessary pressure is exerted on the fixed 
roll by the swinging rollers without transmitting such pressure to the 
bearings ; their shafts carry on either side of the frame a small ring, on 
which a large hoop is sprung so as to embrace the two rings with the 
requisite pressure while they cause the hoop to revolve by their rotation. 
The grain first passes between the upper and middle rollers, and then 
between the middle and lower roller, thus being twice crushed, the three 
rollers acting as two pairs 
594. SreetyarpD ror WEIGHING Macuines, C. and W. Hodgson and J. 

Needham.—Dated 12th February, 1878. F 

Two bars are mounted in bearings in the frame of the steelyard which 
rests on knife edges in the usual manner. These bars are gez ether 
and bear graduated scales of different countries, one being for heavy 
weights and the other for lighter weights. Sliding weights are placed 
on these bars to replace the ordinary loose weights, and also serve to 
revolve the shafts when any weight has been ascertained, and thus pre- 
sent to view its equivalent in ony foreign weight. 

‘718. Sprnninc AND Dovustixe Corton, &c., J. M. Hetherington and 8. 
Thomson.—Dated 20th February, 1878.—{ Void.) 2d, 

Oil is conveyed to the footsteps or bushes in which spindles run by 
means of a cover inclining inward on each side, and beneath it is a pro- 
jection, which, when the oil runs down the cover prevents its spreading 
outwards, In ring and traveller frames, in which the spindle runs ina 
long collar, a tube capable of being brought in contact with the bobbin is 
employed, and by revolving with it, receives a few turns of yarn, 
so us to prepare for doffing, and for attaching the end toa fresh bottom. 
722. Securtna AND SvupportTinG Tne Joints, &c., oF RatLway AND 

Tramway Rais, G. W. Dyson.—Dated 21st February, 1878. 8d. 

An elastic metallic fish-plate wedge or key is used in combination with 
a chair, both being formed with recesses to receive projections on vertical 
or horizontal cotters, whereby the wedge is held in position. 

738. Exvvirricat Spaines, F. Joynes.—Dated 22nd February, 1878. 6d. 

The springs are placed in ae and their ends are curved and placed 
round, one from above and the other from below a pin passing through a 
circular box, with an opening on one side to admit them. The box 
retains the ends of the spring in position, at the same time forming a 
more elastic joint than hitherto. 

'752. Inon anv Steet Rivas ror Borer SHELLS AND Fives, J. Furness. 
—Dated 23rd Ve'vrruary, 1878.—(Void.) 2d. 

A slab of iron or steel bloom is made into a circular plate, and a hole 
made in the centre, when it is expanded to such a diameter that it will 
pass on to the rollers of a tire rolling mill, and is thereby worked out and 
expanded to a ring of the required diameter and section 
‘769. APPARATUS FOR EXTRACTING Fou. AIR OR SMOKE FROM BUILDINGS, 

&e , B. Thomas.—Dated 25th February, 1878. 6d. 

The apparatus is composed of a series of spiral formations affixed to a 
central tube in such 2 manner as to form a double screw, the inner being 
overlapped by the outer when the article is to be used as a ventilator, but 
when used as a smoke extractor or chimney the inner portion is left out, 
jonah the screw revolves on a pivot from the top instead of round a central 

ube. 
871. Ratstnc AND 
March, 1878. 4 

Fixed into the solid frame of the window on either side is a metal 
frame divided into two compartments, cach compartment having a 
vertical —— revolving in bearii ; at each end of the com ment 
near the lower end of each spindle is placed a bevel pinion gi intoa 
toothed wheel set upon a pin or axle turning in a frame, the other end of 
—_ spindle bearing a worm which will gear into a rack fixed into each 


| a hecgeae Wixpow Sasues, R. Melville.—Dated 4th 


875. Rack Putters, 7. Dutson.—Dated 4th March, 1878. 6d. 

The back or base plate is constructed of sheet metal, at the ends or in 
close proximity thereto is formed a U-shaped slot ; the inner and remain- 
ing parts are raised. Thus the standards or supports are constructed, 
and these carry intermediate a pillar or rod permanently secured at cach 
end. Upon the exterior of this pillar is fed a spiral s: ring, and immedi- 
ately leneath is a sliding clip traversing the said P ar freely in either 
direction. This sliding clip has a spindle, upon which rotates the pulley 
wheel for carrying the blind cord ; at its extreme end is the rose or knob. 
87'7. AppaRATUS FOR RalsInc, LOWERING, CONTROLLING AND STOPPING 

Cuain CaBLes tN Boarp Suips.or Vesseis, B. Walker.—Dated 4th 
March, 1878. 8d. 

A frame or base plate is fitted close to the band of a capstan ; this frame 
has titted within it a lever kept central at one end by means of a pin 
fitted in it, and working in grooves at top and bottom of frame, the oppo- 
site end being a rectangular form or square with corners rounded off, has 
a lateral motion, and is fitted between two clutch plates, a pin being also 
fitted in this end, and working in an oblong groove in each plate, to give 
an equal pressure upon cach jaw. 


The rectangular parts of lever bearing 
ainst corresponding surfaces of a pair of ‘fee 


ag ‘orce them open, the 
jaws being upon stud pins upon which they work as centres. 
part of each jaw forms a projection or tooth, and these are embraced by 
a curved or bent strip of metal, which serves as a brake to act upon the 
periphery of capstan base or pawl head, in order to check the rotation of 
the capstan The inner end of the lever is held between a top and 
bottom clutch plate within the frame, and one end of each of these plates 
takes into an annular groove formed in the upper and lower faces of the 
 eivd head in which they are fitted as guides. Upon the frame a hand 
ever is pivotted, its short end being connected tothe timer end of one of 
the plates before mentioned to force it to the right or left as desired, and 
thus to throw the two plates and the inner lever out of gear or central, 
when brake or capstan is not required. 


878. Manuractore or Cettorom, W. R. Lake.—Dated 4th March, 1878. 


. | =—(d communication.) 1s. ; 
or other nal material is torn into shreds and inia 
sulphuric ard nitric acid, the whole being 


Paper a 
vat containing ‘m: 
stirred. After a suitable time the contents of the vat are 


a ects, 
by heat and pressure rendering them 
plastic, when they are forced into a res in the plate sustaining the 
slab, and as it hardens it shrinks ces @ tension upon the inter- 

iat hereby slabs hold to the ite with great power. 
Celluloid and other plastic compositions are employed to coat 
and form various articles, such as combs; in the former case the com- 
Perea pines in ® tic condition over the article to be coated, and 

y shrinking firmly ati itself 
pressed in 





thereto, and in the latter case the com- 

position is com: suitably formed moulds or discs. 

879. Conpensers FoR StkamM Exatnes AnD Pumps, C. Burnett and C. D. 
Austin.—Dated 4th March, 1878. 8d. 

The vacuums are formed by opening communication between the 
chamber or chambers by a suitable valve or valves for the egress of the 
steam to the main condenser. Steam is admitted by a stop valve to a 
small slide valve in a steam chest, the ports being in communication for 
steam sw with a chamber called the chamber, and for 
exhaust between an adjoining chamber and a condenser proper situa‘ 
above both. In each of the latter there is a float, or preferably a vessel 
filled with water wor radially on suitable through glands, 
and haying arms at Hie ong angles attached, outside of the con- 
denser, and connected each other, and also to an arm of a sector by 
suitable rods or links. The said sector i wt tte: oS tg Band tappets or 
studs. To the aye is fixed a lever with tumbling bob for operating 
the slide valve by impact. The lever ee thro a slot of the slide 
valve spindle, and describes an are, the chord of which, at point of contact, 
is greater than the slot in the slide valve spindle by the travel of valve. 
There is an injunction pipe in the condenser , and th 


ere are dis- 

valves from these latter into the cham beneath. There are 

also discharge valves from these chambers into a base tank, from which 
an injection tube leads into the starting chamber for the frre of 
starting the apparatus. A bri: any Sy laced in front of the first- 
named discharge valves, so as to keep the said valves covered with water. 
885. Apparatus ror Drittinc Hoes 1n THE BiapDes oF Knives, &c., 

R. Clark.—Dated 5th March, 1878. 6d. 

Two m are mounted in a suitable frame and pierced with 
holes corresponding in position with those to be made in the knife. 
These holes serve as journals to spindles bearing a drill at one end, and 
caused to revolve by pulleys. ‘he knife to pierced is placed ona 
travel table run: in gui on the frame, and ha’ a nut on its 
under side engaging with a screw revolving in bearings on the ends of the 

e. table is cai advance or retire by revolving the screw 
which is fitted with a handle for this purpose. 

888. Grinpixc THE Knives or Reaping Macuines, W. R. Lake.—Dated 
bth March, 1878.—{A communication.) 6d. 

The knife or sickle is placed in a clamp adjustable by a set screw so as 
to set the knife at any angle, and mounted over the grind: ¢ in bear- 
ings formed at one end of a rod pivotted to the side of the frames, and 


to the other end of which a reciprocating motion is im by means 
of a rod attached to an excentric on the handle for revolving the grind- 


stone. The clamp “e fone with a handle, by means of which the 
ulate the 


can of the knife on the stone. 


802. Wixpmitts, W. Morgan-Brown.—Dated 5th March, 1878,--(A com- 
munication.) 6d. 

In horizontal windmills the vanes are mounted one on either side of the 
vertical axis on which they pivot. These} are pended on their 
hotizoutal spindles so that the lower half is heaviest, and thus when the 
wind bears on the front surface their whole width is to the wind, 
but when it acts on the back the vanes make a quarter of a revolution on 
their spindles, and thus present themselves edgewise to the wind, and 
offer a minimum resistance. The lower end of the vane is prevented 
or backwards by coming in contact with a bar placed across the 

of it. . . 
893. ere Narrow Faprics, &c., M. Pearson.—Dated 5th March, 
1878. 10d. 

The shutt'es are formed to travel in ee courses, one pair of seg- 
ments being supported veer one selvage and line of warp of the 
fabric being condense and the other pair opposite the other sclvage and 
line of warps. The shuttles are formed with teeth which are taken into 
by pinions for their motion, and these ions are taken into by racks 
driven in the usual way. The respective haan yore of each beam is 
arranged so that they may pass thence in the r ve order desired over 
the respective age pulleys to the shed for the fabric, by which the con- 
tinuous attention during the process of weaving is rendered unnecessary. 
The su ply of yarn from each beam passes over a guide roller carried at 
one pe of a lever frame, which end is also connected to a cord pass’ 
over a pulley formed on the supply beam, so that as that end of the lever 
is drawn upon warp will be given off therefrom ; a spring is applied to 
the opposite end of the cord. A similar cord is applied to a pulley on the 
opposite end of the beam, so as to act in an opposite direction on the 
warp and prevent back motion. The opposite end of each lever frame is 
weighted and connected to the upper end of a connecting rod, the lower 
end of which is acted upon by the arm of a rocking shaft, so as to effect 
a letting off from each warp beam as desi: The extent of warp let off 
eaeh time being governed by the distance of the lower end of the connect- 
ing rods from the centre of the rocking shaft, and this distance is effected 
by light levers acting from the respective lever frames to their connecting 
rods. The necessity for variations of tension weight according to the 
quantity of yarn on the warp beam is thus avoided. 

804. AppaRATUs FoR INDICATING THE TIMES OF COLLECTION OF PosTAL 
xEs, &c., 7. Ollis.—Dated 5th March, 1878. 6d. 

This consists in a wheel or roller with the announcements marked 
thereon longitudinally on the periphery; this can be made to rotate behind 
an open slit in the box to which the sk peer is applied. A ratehet 
wheel on ths axle of this roller has a pawl working in it ; there is also a 
locking gear. A single lever works both the pawl and locking Boar, so 
that the roller cannot turn without moving the lever, or vice versd. 


896. Apparatus For ConcentraTINe Sot, EF. Lancaster.—Dated 5th 
March, 1878.—{Partly a communication.) 6d. 

This relates to improvements upon patent No. 1479, dated 14th May, 
1869. A cylindrical casing is fitted as in this patent, but in lieu of closing 
one end with a terminal wad or leaving it quite open, one end of the 
cylinder is made tapered or cone-shaped internally, thus decreasing the 
opening at that end and forming a kind of check ring, so that when the 
cartridge is fired, the shot will be concentrated before it can pass through 
the smaller opening, and thus held together for a short distance from the 
muzzle of the gun. 

897. Corrin Puates, &c., F. J. Emery.— Dated 5th March, 1878.—(Not pro- 
ceeded with.) 4d. 

The plates and coffin furniture are made of eathenware or glass com- 
bined with metal. The earthenware may be moulded dry by heavy 
pressure or impact, or it may be moulded in the fluid or plastic state. 
The plates or furniture are burnt in a pottery kiln, and they are glazed or 
left bisque. The recesses to receive the metallic portions may be under- 
cut around the sides, and the metal having beon inserted into the recesses, 
spread by pressure with a suitable tool. 





‘% 





March, 1878. 4d. 

roper does no pumping duty, and the surface condenser 
is fixed as high up as convenient, and su) either off the columns or 
on distinct brackets, and the operations of ucing a vacuum, circu- 
lating the water through the condenser tu and pumping into the 
boilers or from bilges, are performed by a distinct set of pumps worked 
by a separat — perated from the starting platform, and which can 
an be worked from the main or from a donkey boiler. 

899. Matrressrs AND PiLLOws APPLICABLE For Lire Buoys, J. 7. 

Gondi.—Dated 5th March, 1878. 6d. 

Two cushions of any suitable fabric and divided into compartments 
filled with ground cork are sewn together at their edges, so as to leave a 
middle space communicating with a screw valve and mouthpiece, by 
means of which the mattress or pillow may be inflated, the whole being 
covered with a suitable air and water-tight material. 

900. Srenon Apparatus, BE. G. Brewer.—Dated 5th March, 1878.—(A com- 
munication.) 6d. 

The siphon is composed as usual of a suction pipe, a conducting Bin 
and a running-off pipe. Parallel to the conducting pipe is ed 
another called the supply pipe, one end of which leads into the out-flow 
pipe, ane at the other end is furnished with another pipe in communica- 
tion with the suction pipe, the object being to render sufficient the 
capacity of the space reserved for the rarefaction of the air. 

908. Hypravtic Hose, 8. I”. Baker.—Dated 5th March, 1878. 6d. 

A tubular fabric is woven on a flat loom, the warp threads being so 
arranged in the harness as to be divided into two parts, half above and 
half below an im: ary horizontal line. The same number of threads 
are arranged in harnesses at each edge, so as to form a complete 
fabric surrounding acentral slit. In order to produce an inner smooth 
surface finer threads are used for the inner fly; the smooth surface thus 
obtained is lined with india-rubber. . 


907. Fiurers, B. 8. Gunn,—Dated 6th March, 1878. 
The filtering materials on 








6d. 
are packed in a tube, which meg be circular, 

reular, spiral, coiled, or bent into various forms. tube may 
be arranged in combination with a vossel, chamber, or reservoir, one 


end of the tube being passed beg the side to the interior of the 
vessel or reservoir, the other end ig open for the admissicn of the 
water to be filtered from the tank, reservoir, or case, in which the filter- 
——- or subm . The inner end of the filtering tube 
delivers the filtered water to the interior of the vessel or chamber, iz 
as a reservoir for storing the filtered water, from which it is drawn 
through a pipe passing to the exterior of the tank or vessel. 
909. APPARATUS ror CLEANING THE Borroms or Surps, EB. Cutlan.—Dated 
6th March, 1878. 6d. 

This consists in the construction of a rotating brush and scraper com- 
bined, which is to be used from time to time during the voyage, and by 
the progress of the ship through the water will receive automatically 


911. Sprixa Larcues axp Locks, IV. R: Lake.—Dated 6th March, 1873.— 
(A communication.) 6d. 

The spindle of the handle carries a follower enclosed at the lower end 
in a cylindrical box, and its boss being surrounded by a spiral spring. 
The upper end of the follower arm has a pin fitting into a groove formed 
in the bolt, which is supported thereon by a small spiral spring. 


a8. we Feit Hat Bopies, W. Grimshaw.—Dated 6th March, 


A series of convex stars or ribbed skeleton blocks are fixed upon slides 
capable of sliding up and down in radiating grooves formed in a revolv- 
ing frame, being mounted in horizontal bearings over a cistern of 
water so as to partially revolve therein. Radiating from or forming part 
of the same revolving frame are a series of arms or brackets carryin; 
concave stars, which are immediately opposite to and correspond with 
the convex stars before mentioned. t 
Q1'7. APPARATUS FOR THE MANUFACTURE OF BUTTER AND CuHExsE, G. W. 

von Na i.— Dated 6th March, 1878.—(A communication.) 6d. 

The curds and whey are pressed in a filter press, the operation being 
repeated and the press gradually applied until they are of the proper 
gentotency, when they are treated in the usual way for forming cheeses. 
The press is placed in a tub to receive the liquid expressed during the 
operation. 

918. Apparatus vor Turnina Over THE Leaves or Music, A. M. Clark. 
Dated 6th March, 1878.—(A communication.) 10d. 

This consists in the combination with a jointed arm acted on by a pedal 

in one direction, and by a spring barrel in the other, of a series of levers 
vided with clips for holding and turning over the leaves, the levers 
jing successively operated by the said arm, and each lever, as it is acted 
on or turned by the arm, setting the next lever in readiness to be 
similarly acted on; the arm, after being moved in one direction by the 
_— in order to turn over a leaf, is returned to its former position by 

he spring barrel immediately the pressure on the pedal is relieved. 

920. Rezrine ano Furtine Satts, 7. Byas.—Dated 7th March, 1878. 6d. 

Upon each yard, at the centre of its length, is mounted a toothed or 
sprocket roller or whelped boss, which is embraced by the sling bands 
which carry the yard, and by which it is connected with the mast. A 
chain is passed over the roller, being led to a winch near the deck through 
suitable guides. By hauling the chain in one direction, so that it causes 
the ees wet Be yore to ites “eh hy to revolve, the sail is furled 

y being ro upon the yard; an hauling the chain in the othe 
direction the sail is unfurled. “s ri . 
924. Fitrsrame Water AND PuRIFYING THE ANIMAL CHARCOAL, E. Hop- 

.—Dated 7th March, 1878. 6d. 

The filter is so constructed that the animal charcoal can be easily taken 
out; it is then well spread on three or four large dishes by means of a 
spoon ; then placed out in the — air in a dry place, and allowed to 
remain five or six days, or until it is wanted to replace the other lot in 
the filter, being turned over once or twice in the meantime. The organic 
matter in the charcoal will then be decomposed by it, with the assistance 
of the oxygen of the air, charging itself also with oxygen whereby volatile 
a go off and i pounds formed, and the charcoal thus 

reed from its deleterious matter, and rendered fit fer filtration of water 
once more, and ready to replace the other charcoal in the filter when 
required, 

926. Arracuine Tints TO RalLway WHEELS, F. Wirth.—Dated 7th March, 
1878.—(A communication.) 6d. 
The rim of the wheel has its sides turned in a lathe to an angle of about 
60 deg., and the tire is formed with a flange on one side, the inner surface 
of which is cut to a similar angle, and a projection on the opposite side 
extending all round. The tire is made red-hot and placed over the riin, 
when the projection is forged over the inclined side of the rim, thus 
securing the tire in position. 
927. Looms, J. A. Porter and R. Thompsom.—Dated 7th March, 1878. 6d. 

To denote when sufficient cloth has been woven for each cut and 
thereon to stop the loom, a worm on the emery wheel drives a pinion, on 
the shaft of which is a small drum, to which a cord is attached by one 
end, the other being connected to a slide piece, which it draws forward 
as the drum revolves until the slide reaches an opening in its guide. A 
spring lifts a spindle connected with a cross shaft, to the other end of 
which is attached a finger, which is depressed so as to engage with the 
notch of the hammer head and stop the loom. 

9380. SuBMARINE Gunpoats, &c., 7. H. Watson and S.J. Woodhouse.— 
Dated 7th March, 1878. 10d. 

The outer shell of the gunboat is made in compartments, which are 
both water and air-tight. The fore and aft compartments are filled with 
water, so as to submerge the vessel to any required depth. The inflow 
and outflow of the water is regulated by pumping apparatus and the water 
is distributed through such compartments by means of a water main 
with inlets and outlets. The central compartments are filled with air 
which serves to impart the required degree of buoyancy to the vessel 
when submerged, and a sufficient space is provided in the interior of a 
dome, and centre of the vessel itself, to form an air reservoir which 
acts as an ordinary gasholder. 

988. Osrarnine AND TRANSMITTING Motive PowrrR To Various Kixps 
or Mecuantsm, 7. N. Paynter.—Dated 7th March, 1878,—(4 communi- 


cation ) 
med and closed at the right moment 





The ports in the cylinder are wr 
by means of a sleeve placed inside the cylinder and worked by a rod 
passing a the end of a cylinder opposite to that through which 
the piston passes, and which is actuated by acam. The piston reci- 
procates in the sleeve. A friction clutch is formed by supporting a bal. 

t two hemispherical cups formed on the ends of two shafts, one of 
which is driven in any convenient manner, and has a spring pressing 
against a shoulder formed thereon so us to press its cup firmly on the 
ball, which is made of an elastic material. 

937. ApraRaTus roR CooLina or Rerriceratine, W. Young.—Dated 
8th March, 1878. 10¢. 

This consists in causing the cold vapour of the volatilised fluid as it 
passes from the nig ag ory to complete the condensation or cooling of 
the returned gases in the presence of the cooled condensed portion 
returning from the condenser, and thereafter allowing the portions which 
resist condensation under these conditions to escape into the refrigerators, 
where, beco: mingled with the denser fluid, they carry up in diffu- 
sion with them in their pone to the condensers sufficient vapour of the 
denser fluid to effect their condensation on their return. 

939. APPLIANCES FoR Ontarninc Motive Power From Frivurps, 7. B. 
Heathorn. -Dated 8th March, 1878. 6d. 

This consists in making the orifices of the tubes or other outlets from 
which liquids or fluids are ejected, when such ejection is used for the 
obtainment of motive power, of such form that the issuing jet shall present 
a very large "Te surface in orien to the bulk of the liquid or 
fluid ejected. Thisincrease of superficial surface is achieved by construct- 
ing the tube or other conduit of whatever form it may be, so that the 
outlet may impart to the liquid or fluid the form of a thin, or a number 
of thin issuing sheets, the circular or other sha tube being either 
contracted into a slit-shaped opening, or provided with a disc havin 
a number of slit-sha) openings. Tubes, when thus formed and attach 
to engines, will render them capable of exerting a greater force than 
hitherto. 

044. APPARATUS FOR AUTOMATICALLY VENTILATING BuiLpINas, W. 
y , jun.—Dated 8th March, 1878.—(Not proceeded with.) 4d. 

An electric thermometer is employed to regulate a current of eiectri- 
city, by means of which slips of glass arranged in a window are caused to 
open or close and thus automatically ventilate rooms or buildings. 


950. Breecu-Loapine Fire-arms, L. Mr eB ey 8th March, 1878. 6d. 
the barrels of breech-loading fire-arms are made to turn ona 
transverse pin, and the breeches close by a lump on the under side of 
the barrel entering a corresponding recess in the body, the projection is 
employed to cock the hammer when the breech is opened. This is 
effected by forming slots in the lump and placing arms on the hammer 
to project f and enter the slots. 
952. Rotiers ror Wixvow Buiwps, W. R. Lake.—Dated 8th March, 1878. 
—(A communication.) 8d. 

A pawl and ratchet are used in combination with a ae ene gl 
whereby the roller is automatic: 117 locked, the pawl being pivo' toa 
collar fixed on the roller shaft, and the ratchet fastened inside a cap 
formed on the roller shaft. 

954. Puncuixa on Hoxetna Snors ror Horses, &c., G. Miller.—Dated 


9th March, 1878. 6d. 
or block (working in guides) at 
a steam engine thror 


hes are set in a movin 

the required tion and angles, and actua 

fae mat ee ee minced tn block oppos ay 'to tas pete: ead 
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THE EN NEER. Nov. 8, 1878. 
fixed fingers, by jointed Singers which then descend end take bold of Ms 1109. APPARATUS FOR yo 8 Forcrne Fivurps 
Lore pene The crop as it is moved Suwards the sessiving Angers comes aguinet'® J. Cougnet and A. P. Potel.—Dated 20th 1878.—{Not proceeded 
Silber. —Dated March {Not proceeded with string lod up through a sot in the platform, and. held at ite ond st The} A with an opening of rectangular section and the sides tapering 
4. M. pies oa ame. ) brundle as it moves against the string carries it along, and as the bundle in BP? Frum ‘the’ ends’ has fixed’ to che end ® funnel of rectangular 
burner is enclosed and sir through is being comnpuonsad, Cho sisting wit Be ante ant wy Soench the et aie a ee Caen Sere cama ie 80 as to 
sectional area at the open end, and are in'the platform, and lays the end of the string into a clip ner the string divide the fluid entering into two currents, which wi in the 
v comes from reel. A slight further movement arm causes | smaller part tube. pipe is divided 
—Dated 9th March, 1878.—(Not Pgh 3 gdp Pepe spate pe soy mex te Then the por- the upper one hes an eparture inte whieh Sts 0 for the inlet of the 
tone thoeo! lying together are taken hold of by 8 apparatus | fluid to be ant oo Se ae — 
to sound twice or oftener, | which forms into a loop, whilst at the same time a knife | provided with a cock which the apparatus may be emptied. 
Sb-atelien o ena <r seven the tarinap seer to. Go eeetionery <p, cad the [eee cate of Ge 1110. Boxes ror ConTaniinc Matones, Cicars, &c., L. de Loma.—Dated 
rack piece in its descent, and thus each angle of the crank or tooth of the | strings are drawn through the loop to the knot. 20th March, 1878.—(Not proceeded th) de a 
ae qeten apen Ge Sage eem and eons Bogras 1082. Gas Bunwens, he. @. B. Webster—Dated 5th March, 1878. 6d. | _ The boxis made of a strip of tin plate, and ie Atted with a spring 
958. Macumery ror Maxryo Bricks, J. Atkinson.—Dated 9th March, | “the burner is made with two or more pairs of holes combined to form | which opens when pressure back box. 
1878. —(Not proceeded with.) 2d. one flame resembling two or more fish-tail jets forming one flame. A | 1111. Seur-actina Meat Baster, L. Levy.—Dated 20th March, 1878.—(Not 
Two or more rollers revolve in « stationary cylindrical pan, spherical globe is employed and has the opening at the bottom much proceeded with.) 2d. 2 fat, i ne 
in the bottom of are two and under the pan sre larger than usual, in order to throw the light downwards. When a| A cup pierced with holes is filled with fat, lard, or butter, and placed 
wa which the clay is pressed by the | shade is used, the tin preserver is placed some distance from the card- over the ment, so that Sit < Eee 
959. Fire-extixcuisninc Liquip, C. Taylor.—Dated 9th March, 1878.— | 1947. Brakes ror Raiway Trains, J. Clark.—Dated 16th March, 1878. | 1112. Processes ror Removino Motruns yaom Suasrances, T. J. Smith. 
mits consists in bol in water a plant known by the name of Séné, P.O and conveyed to a reservoir, both being Bo en ape he yaa ar oy ne hy 
slg gre il lis sw pence Gros rota | aed ie oan ett ier Hl wis | nae wre ae acs shai, ta Un oe gi 
a 
oy D. P. Wright.—Dated 9th March, Pmragl ah gh RF EA brake levers, which carry brake into where it is heated and becomes with 
6d. 
my harper J be carried at the same time by one flame, 
the Loans cote, the hot air from the fue entering ne at 
the oven, exit upa inlet 
is meaty ab the Doom of oven. = *on the top of the 
oven the boiling to be effected. 
oS, See AND OTHER Covucnes, L. Robinson.—Dated 9th March, 
8. 
This consists in making the or sitting portion 
elastic by means of a spiral wi 


. For = 
convenience or ity hinges are constructed, which the 
frame to be hinged at the centre, so that the head portion can be 
oo. ed ene wn ion, and at the same time to secure the top frame to 
the 


963. Macuives ror SHettisc axp Powtsninc RIcE AND OTHER 


Grains, H. H. Murdoch.—Dated 9th March, 1878.—{A communication.) 
A revo disc of composition is placed between two fixed 
of of the same es avenar ann aaae 


of india-rubber placed radial to the axis of the disc. 


065. Reotsterinc Payment or Fares 1x Rattways, &c., W. R. Lake.— 
Dated 9th March, 1878.—{A communication.) 10d. 
mechan consists 


yy | upon a third second multiply- 

ing section or Ob Fe nent ae a San 

divided into eighteen numbered divisi so that in all 18 x 18 X 18 = 

. Each with a register and alarm bell 
echanism is mounted w and 

operated by one common arbor 

a tube is fitted, and to this tube the hubs of 


operating 
attached. The said lever arms are coupled a rod or bar, which is 
drawn down by the operator when a fare is to be registered. 


966. Cummyey Pot anp Wixp Guarp, W. Thompson.—Dated 11th March, 


1878. 6d. 
The of the smoke is surrounded by a globe, the ing at 
the of which is the same size as that of the passage, and is about 8in. 
above , which is also 3in. above the bottom of the 


topof the 

globe. When the wind blows it enters the globe, ard coming in contact 
with the concave surface is conducted or turned, and comes out again 
with the smoke at the top. 


967. Raitways, es Oppenheimer.—Dated 11th March, 1878.—Not pro- 


ceeded with. 

Railway are fitted with wheels placed longitudinally along 
the centre line of the and bottoms, such wheels running the bottom 
ones on a si rail on the ground, and the top ones on a 
single rail fixed above, either on the roof of a tunnel or upon a girder 
placed higher than the carriage along the track of rails. 

9068. Mecuantsm ror Reversinc THE Botts or MorTIcE AND Rm 
“KS AND LaTcH J. Green.—Dated 11th March, 1878. 6d. 

The bolt is made cylindrical and has a slot formed in its tailend. The 
end of a screw enters the slot, thereby preventing the latch bolt from 
being re Upou the screw withdrawn the bolt can be 
reversed by ———= half a revolution, when the screw is again intro- 
duced in slot, thus securing the bolt in its new position. 

969. Fotpinc Bepsteap, F. Smith and R. MecTaggart.—Dated lith 
March, 1878.—( Not proceeded with.) 2d. 

The front is formed in imitation of a chest of drawers and is hinged to 
the other part, so that when folded up the bedstead has the appearance 
of a piece of furniture. 

970. Monkey Wraexcues, &c., W. Junge.—Dated 11th March, 1878.—(Not 
proceeded with.) 2d. 

In order to extend the neck or lever part of 
mouth ae the arms to which the two jaws are attached 
one in an be ith screw th carrying 
the upper extended jaw is hollow, and the hole is taj . A screw bolt 
fastened to a fork or slotted pivot gears with the 
outer arm of the lower s' jaw has an outside , upon which 
the handle is screwed, and is fasvened to the forked pivot by a rivet pass- 
ing through the slot. 

971. Manoractore or Larp, J. Daddy.—Dated 11th March, 1878.—(Not 
proceeded with.) 2d. 

This consists of white flour with mutton and other fats of the like 
nature, to which is added white cotton, olive, lard, rape, colza, nut, niger, 


and other vegetable oils of a similar nature to cotton oils, and are 
mixed in ion to about 1 cwt. of. flour to about 10 cwt. of the above- 
menti , and about 10 cwt. of mutton or similar fats. 


OR, Samm, Cuiorn, Ort Barze, &c., @. Hadfield.—Dated 11th March, 
45. . 


OF6, Bena, W.R Lake,—Dated 11th March, 1878..-{A communication.) 


This ‘ists in the peculiar manner of forming the buttons, whereby 
pers Fy caused to have a larger surface of contact with the material to 
which they are attached than heretofore. 

975. Lusricatinc Compounns, W. R. Lake.—Dated 11th March, 1878.—(A 
communication.) 4d. 

The lubricant consists of petroleum or other lubricating oil, African 
palm wax, pulverised graphite, the mineral extract of pet an 





pt BA in ores ny ne ES 
An em) lor con’ x 
and when the governor oneness ve the piston in the 
cylinder falls, and when governor shuts nny oe cmynirtn 
and causes the expansion gear of the engine to vary so as to give more or 
less steam to the engine as req 


connecting and rock arms or cran! The 
platform may be arranged near the level of the floor, so that it can be 
by a person thereon, or it may be placed in an elevated 
position and made to serve as a seat. 
1009. Rerriceratine anp Heatine App.ratus, C. Pieper.—Dated 19th 
March, \878.—{A communication.) 8d. 

a ey tng eee ye Len ee Seve , and main- 
tained from layers of the medium by plates. e substance to 
be treated enters at one side and flows th: a set of chambers, whilst 
yl ew ee fo ceo may ows through a second set of 
chambers formed between former set. 

1100. Sappies, 7. Huckvale.—Dated 19th March, 1878. 6d. 

In order to permit the stirrup leather to escape when the rider falls on 
the other side, so that the stirrup is brought over the saddle, u the 
stirrup bar is a spring hook, w! when the strain comes u tin an 
outward and direction, is able to yield, to allow the s' ip buckle 
to slip from off it. 


a or Iron anp Sree., J. Noad.—Dated 19th March, 
Hydrated ide of iron is formed from heaps of iron kept moist with 
water or a gee tg and is reduced to a fine powder ‘which in 
at the bottom of a crucible and covered with cast iron. The crucible is 
heated until the iron is melted, and as soon as it has been acted upon by 
the oxide, the metal is cast into ingot moulds, and the ingots thus ob- 
tained are employed in the manufacture of steel by re-melting them with 
iron or steel scrap. 


1102. Umsreiias, W. R. Lake.—Dated 19th March, 1878.—(A communica- 
tho patel of cttomdion of the ings d of the ribs is light 
ie an ie av 8 
distance from A 


the stick, so that the ring supporting the forks having only 
to d itself an equally slight distance to the ribs from the 
to the open position, a simple .movement the finger of the 
hand holding the stick suffices to make it move this distance. 
1108. Sarery Exve.ore, J. Wighton.—Dated 19th March, 1878. 4d. 
The envelope is lined with linen, shaped so as to form a complete 


ket and allowing the edges of the paper which are to be gummed 
Together tobe indirect contact with each er, 6 that Ht le not gumived 


1104. Apparatus ror CasvALLy Opentne Boxes Usep 1x Picron SHoot- 
e Ixo Marcues, 8. Bazin.—Dated 20th March, 1878.—( Not proceeded with.) 


Acu containing a ball is enclosed in a case and is caused to rotate until 
the leaves the cup and falls into one of a series of passages corre- 
in number with the pigeon boxes. The ball is arrested in = 


passage by 
pistons, and the piston in the ee ae 
a horizontal motion to the ball, which will force back the lever and thus 
open one of the boxes, whilst the other levers will remain stationary. 


1105. Water Meters, W. R. Lake.—Dated 20th March, 1878.—{A com- 
munication.) 6d. 

In meters in which a piston resting in a circular cylindrical case moves 
alternately to-and-fro by the pressure of the water behind it, and at each 
stroke shifts the valves to change the induction and eduction currents of 
water, such case is in two sections connected together face to face and 
containing an annular waterway, circular in section, and extending all 
round fixed heads form the butment resting across the waterway 


at and closing the whole cross area of the 





. an 
ions to form either a solid or liquid 


arying ae 
lubricating medium, which, while holding its = mgd in perfect suspen- 
sion, will be efficient in use and cheap in production. 


oe. ge ror Hotpine Rores, B. R. Wethered.—Dated 11th March, 
4d. . 

The cleat is formed from a strip of metal with two right-angled bends 
on it, so that one end may be secured by screws to the suface to which 
the cléai is to be attached, whilst the other end will be at a distance from 
it. At the angular bend where the strip bends outwards from the surface 


e 
to which it is attached, ,a hole is form The cord is 
inside end of the cleat, and 


977. Manvracrure or Pastepoarp, A. J. A. Leh —Dated 
March, 1878. 2d. ae sa 


The waste cuttings of strawboard are made into a pulp in a beating 

machine, ceed ng ery heer paper which is anal Oh cnuieatien 

So tee ean oo oon pone and tee tndecior of Genome: 
8 are Ww 

duced from the waste strawboard. nd oo 





tanding v 
are formed h the leading from the waterway into the 
chamber, and a yoke consisting of two end pieces placed on the outer 
Sion 4d Geo hendn, end ous. cee aaning loosely th h the heads, is 
> in opposite directions and works ives attached to 
e arms, 


1106. Firrtnc or emg Gates AND Doors, R. W. Peund.—Dated 20th 


In order to enable gates to be ed without approaching close to 
them, wal age is hung on sli fitted with suitable lever q 
whereby driver of a carriage instance) may slide back the 
and thus unlatch the without descending the 4 e 

are arranged so rn Se See fo eek & lems oS ee ep 
the posts, thus keeping itself 


1108. Ram.way Brakes, A. P. Price.-—Dated 20th March, 1878.4 com- 
munication.) 6d. 


This relates to improvements upon patent No. 4420, dated 28th Novem- 
ber, 1877, and consists, first, in constructin; 
pound or double valve, which is nged in t 
reservoir, as di 








ve 
to be employed for successive impressions of a different nature. 
1116. Harvestine Macuines, M. T. Neale.—Dated 20th Me 1878. 8d. 
dated 1 Decem! 1877, end fall on 
an ty : with boards, spaces for the 


i 
5 
2 
é 
[ 
a 
e 
; 
F 


¥ and the colouring 
duced from are dissolved in sulphuric and ya 
transformed into sulpho acid. acids or salts 
as well as solutions of the colouring materials con’ in are 
employed for dyeing. 
1118. Travetine Cases, W. L. Wise.—Dated 20th March, 1878.—(A com- 
munication.) 
e case is so constructed and arranged that a number of articles 
of daily use are contained in a mye te | ves 
to take to pieces in order to tate their packing. 


1119. — H. J. oe — 2lst March, 1878.—(4 communication.) 
—(Not with. 

In order to produce a saw which will cut in both the 
and downward stroke, 


their cutting points. The teeth w' ich cut on the downward stroke act 
as clearing teeth on the upward stroke and vice versd. 


1120. Waterrroor Materia, J. Grouzidres. --Dated 21st March, 1878.— 
(Not proceeded with.) 2c), 

Gutta is dissolved in tar and linseed oil, and zine white is 
added, previously triturated with linseed oil, oxide of iron, india- 
rubber, it varnish, and yellow or other ochre are then added in pro- 

oy pe cen faaet oS iven to the material. 

sheet of board is first coated with a little aprpe by Le 
position is then applied cold by the aid of a brush, and w! dry may be 
8d. 


E> 


used for the intermediate sole of boots and for various other purposes. 
1121. Bortine Pans axp Furnaces ror Brewina, &c., J. Tenwick. 


The = op ary x , a other metal. On the 
bottom a step or bearing to support a vertical shaft 
with rota‘ for purpose of cleaning the pan or for 
stirring the liquor when the boiling is going on. On the inside on 
the top of pan fixed a or screen of metal or 
other suitable hich prevents the hops from passing out of the 


A layer of cold air is maintained above the fermen’ liquid, so that 
those ons of the liquid which have not yet und fermentation, 
and which, being cooler, remain beneath the surface, fermentation is 


not checked as hitherto where containing a coo! medium passed 
through the body of the ata _ _ 


1123. Fitter Presses, H. Ravlings.—Dated 2lst March, 1878.—(Not 
ceeded with.) 2d. ons wes Pratl 


The fil chamber is distinct from the chamber in which the sub- 
stance to be filtered is compressed, but communicates therewi 
pipes which conduct the substance to the filtering chamber. 
1124. Verticat Sirtine MacuINEs For Fiour, &c., C. Pi 
March, 1878.—(A communication.})—{ Not i 
an 


Wi revolves a vertical shaft, to the lower end 
of which is a boss ha’ a short cylinder, to 
which a wooden is fixed, a number of w: 
thereto, icall id 





, radiating ly an 

the conical frame thus formed the gauze is a le 

revolves inside the gauze which forms the sifter, and the blades of the 

fan drive air through the same. 

1125. Secr-actinc Mutes anp Twiners, D. Marsland and J. Wilson.— 
Dated 21st March, 1878.—(A communication.) 2d. 

This consists in with the revolving bowl and substituting 

for it a fixed block which slides upon the copping rail. 

1126. Ssapine anp ORNAMENTING MeTALs, &c., 7. W. Crees.—Dated 2lst 
March, 1878. 6d. 


878. 
A mould is formed of two oe accurately mitred or fitted 
and its interior is made of the shape di 


the articl to be operated The pattern di hood tote Gomme sao Ba 

le upon. es: 

the article is also luced. The mould is mounted on a screw or other 

err k is inserted in the mould, but before inserting 
blank it is filled with water or other liquid, and when i in 

the mould it by a washer of leather, metal, or 


other material, 
with a flange turned downwards, and which forms a water-tight bearing 
for a plunger attached to the screw. 


1127. a * eee R. Powell.—Dated 21st March, 1878.—(Not 
The freezing pot usually employed for freezing confections is dispensed 
with the leo’ seonhd tac placed in the ice tub and its contents 


stirred by a spatula the cover, and 

pa neeay ofl yrgh mem yg py we be. is complete, the cover 
= o Se RENTTES cae Ce ee ee nav en take the 
orm e > 


1129. Destroyinc VecreTapLe Matrer or “Buri” Contarnep IN 
ED ANIMAL Fasrics, 4. Browne.—Dated 21st March, 1878.—(A com- 
munication.) 4d. 
This consists in destroying a age oy matter or “ burl” by usii 
acids in a state of vapour mixed with air instead of acid diluted 


1 FAasTENINGs For TR Baas, &c., W. B. Willi jun.—. 
Qet March, 1878. 8. omens 
This consists in 


other article, or uj a 
the in 
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1131. Propucixe es gy From Pyrites, J. Hollway.— Dated 2ist 


the closed to vent the escape of 
Fenelon Ayn. the substances carried 
over by the vapours. Air is driven in near the bottom of the furnace, by 
regulating the admission of which the temperature is controlled. Molten 
pre ee slag are run into the furnace, and then pyrites, with or 
without other metalliferous jucing are 
the sulphur combined 
with the iron in shoprnine is driven off as free sulphur, and the resulting 
sul es are burnt by the oxygen of the air driven in at the lower 
of the furnace with the formation of oxide of iron and sulphurous aci 
1182, Looms, 8. Stevenson.—Dated 21st March, 1878. —(Not proceeded with.) 


a fulcrum stud ; the frame 


the cy sulphur, 


An oblong or styrup frame is pp ae oe pe 
earries two catch wheels, by the axial of which the lags are carried. 
Catches are mounted so as to operate the catch wheels, and move the 
peg lags as and when the main lever connected with the frame is ope- 
rated, whereby the are moved, and the pins thereon operate the jack 
lovers: aeeerding $0 pattern or nature of the piece or goods being 
woven. 

1133. Stcnattine on Rartway Tratns Ayp Ratways, &c., A. M. Clark. 
—Datel 21st March, 1878.—(A communication.) 18. 2d. 

Each is fitted with a metal tube extending centrally through- 
out its length, and at the ends where it is joined by a flexible 
tube to the pipe of the adjo . Each compartment is fitted 
with a knob or pull le, india-rubber ball, or other means of com- 

ing the air in the tube, and cause it to act upon the alarm 

the rd or driver, and at the same time exhibit a s to indi the 

ca from whence the alarm is given, and w may be operated 

either by the action of air upon a metallic dia) or by mi ical 

means connected to the pull handle. The may be lighted at night. 

se pena heetenget Span. batert be meswing gas or heating 
© carriages. 


1134. Carpine Macutnery, J. Thornton.—Dated 21st March, 1878. 6d. 
In the use of m ic cards the object of this invention is the con- 
struction and arrangement of such cards that an in number of 
cards or teeth may be within a given distance or width. These are 
of L form, the base line being rolled or formed to a feather edge, or 
reduced at its. outer edge to an acute angle. In appl the cards, the 
base or horizontal limb of the L is wra) over or upon itself, so as to 
bring the teeth close together. A mod tion consists of a combination 
of L cards and inverted T cards, the latter being introduced between 
= lines of L cards, so as to obtain more points or teeth within a given 
tance. 


1135. poe AnD Pump Buoxets, G. B. Goodfellow.—Dated 21st March, 
78. 


18 . 

Two packing rings ha internal bevel surfaces and expanded by a 
ring with a double bevelled face in which a spiral groove is cut to im) 

e requisite p , are employed, and the double rings are 
steel instead of cast iron or brass as hitherto. 

1186. Propucrion oy SULPHATE OF AMMONIA FROM THE NITROGEN OF 
Marsuy Moors, &., W. L. Wise.—Dated 21st March, 1878.—(A com- 
munication.) 10d. 

This relates—lst, to preparation of the excavated moor or bog ; 2nd, 
the conversion of the moor or bog to ashes, steam, gas, and vapours, by 
means of the adoption of a peculiar contact mass, and at certain degrees 
of heat for the formation of carbonate of ammonia in gaseous form ; 3rd, 
the condensation of a part of the carbonate of ammonia gas formed ; 4th, 
the ion o} ie non d d carbonate of ammonia gas to sul- 

hates of ammonia by the use of a peculiar chalk m—sulphate of 
fiese—ta form of mar! or very small balls at certain d of heat ; 
5th, the conversion of the condensed carbonate of ammonia to sulphate 
of ammonia ; 6th, the filtration of the evaporation of tho solution of sxl- 
phate of ammonia, and the production of the dry sulphate of ammonia. 

1137. Bicycies, J. Harrington.—Dated 21st March, 1878. 6d. 

A brake is ap; to the front or driving wheel, and consists of apply- 
ing to the hubs thereof a small brake wheel or boss, to which a friction 
strap or band of metal is applied. One end of the band is fixed to the 
fork and the other is connected by a wire or chain to a lever mounted on 
the steering handle, which may be operated by the thumb or hand when 
required to apply the brake, or the chain may be connected to the handle 
by rotating which the brake may be applied, or the chain may be con- 
nected to a lever operated by the foot. 

1138. Rartway Brakes, J. M. Munro.—Dated 22nd March, 1878.—(A 
communication.) 6d. 

A spiral groove is formed on the axle of the wheels which revolve, and 
a toothed it can be raised or lowered, so as to gear with the groove 
and partially revolve on a pivot. The opposite side of the segment is 
fitted with a lever connected to the brake levers. 

1140. AppLiance For SuspenpinG Trousers, J. Shepley.—Dated 22nd 
March, 1878.—( Not with.) 2d. 

This consists of a small hinged — which takes hold of the band of 
the trousers, and which is so contrived that any increased pull or strain 
upon the brace tightens the hold of the clamp upon the garment. The 
appliance is to be attached to the ends of the ordinary elastic or other 
braces or suspenders. 

1141. Manuracrure or Nats, Spikes, &c., B. P. Walker.—Dated 22nd 
March, 1878. 6d. 

This consists in producing nails, &c., in pairs, point to point, either by 
cutting, —- cross rolling, or otherwise operating on pieces of mate- 
rial sufficiently long to make two nails by the one operation, the heads 
being formed either before or after pointing. 

1142, Lirts, A. F. Price.—Dated 22nd March, 1878.—(Not proceeded with.) 
2a 


Two vertical screws geared together and made to revolve engage with 
nuts attached to the cage. 

1143. _— A, P. Price.—Dated 22nd March, 1878.—(A communica- 
tion, 

The breech is connected to the barrel by a socket or knuckle joint, and 
its motion thereon is limited by a projection on a lever which enters a 
recess in the centre pivot. The cartridge extractor is actuated when the 
barrels are lowered or raised by forming a projection under the barrels 
to enter a recess in the breech piece. On each side of the projection are 
two arms capable of oscillating on a centre, and which also enter the 
recess, and are formed with prolongati ted to the end of the 
stem of the extractor. 

1144. Macutnery ror Partna or TriMina LINsSeED OR OTHER CAKE, 
F. Virtue.—Dated 22nd March, 1878. 6d. 

The cakes are supported on a table revolving on a central axis so as to 
present the edges of the cakes to the action of a cutter revolving with the 
table, and mounted on an axisin a swinging frame held up against and 
guided by a pattern plate which regulates the cut and determines the 
shape of the cakes. The driving gear is automatically thrown out of gear 
after each complete revolution. 


LAG, Dera icanene Frre-arms, B. C. Hodges.—Dated 22nd March, 


near 





¢ of 








In fire-arms in which a locking bolt having a web projecting upwards 
between the breeches of the barrels is employed, the locks have internal 
hammers, and projections are formed upon the web of locking bolt, so as, 
when the bolt is drawn back to unlock the barrels, to come against the 
hammers and force them to full cock. The projections carry small rollers 
of hardened steel to reduce the friction, and they are also formed so that 
as the hammers come to cock the strik 
again to operate. The tumbler, which is in one piece with the hammer, 
is connected by a swivel with the ear the return limb of which 
serves as a sear spring. A safety bolt slides longitudinally through a 
lump upon the ti r P ped ween the two prings, and 
actuated by a button on the under side of the stock. 

1146. Comensry. mar 1REE AND TRAVELLING Hat Box, W. Arthur.— 
Dated 22nd March, 1878,—{Not proceeded with.) 2d. 

A hat tree or stretcher, of the shapetto fit the head of the wearer, is 
suspended in a hat box, and the hat placed thereon. The space in the 
box is separated into compartments for the reception of various articles. 
1 ov ror Sewina Macuines, A. Anderson.—Dated 22nd March, 

1 


8. . 

To facilitate the threading of traversing shuttles one side of the hinged 
frame ‘holding the bobbin in place is notched, and also the adjacent side 
of the shell of the shuttle, to which side externally a pressure spring is 
applied.. The thread is drawn out from the shuttle, laid over the hin, 
frame catching it in the notch thereof and also in the notch in the shell, 
then under the end of the spring and the shuttle is threaded up. The 
hinged frame is made elastic, b a which the thread is nipped 
p meer it and the shell of the s uttle, so as to obtain the requisite 
drag. 
1148. Manvracturtna SuLpHocyaNIpES AND FeErrocyanipes, W. &, 

Newton.— Dated 22nd March, 1878.—(A communication.) 6d. 

Tntoa close wrought iron vessel lined with enamel is introduced through 
a tube extending from the top cover to the lower part of the digester, 100 
— of sulphide of carbon and 200 parts of solution of ammonia, The 

lower part of the vessel is heated to 110 deg. Centigrade, and the 
kept cool by a stream of water. At the end of three or four hours there 
will be found py ng" Sy reed of ammonium and sulphuretted h: 
and the pressure in the forces the liquid up the pipe thi a 
d in ther vessel, when the sulphide of carbon not acted upon 
hese ng = — is run a, a dou 4 cast iron vessel 
eat eg. Centigrade. a ge stopped when the liquid 
reaches 120 deg., and the solution with]the addition of quickliine 12 in- 
me into an apparatus for the purpose of tuking up the ammonia it 
contains, 





ers are drawn back, ready | 





On between the hubs is a circular rack, and loosely 
surroundi Ah dng icy Bid pawls, which in the rack. 
The box is with by rods, the hubs and 

excessive power, circular rack revolves, 

‘the box remaining with the felloe, the lost motion of 

the hubs and axle is taken up before motion is im to the felloe. 

Pedal plates are made with a rubber covering into w! is introduced a 
steel ‘‘rat trap” bar at the top. 


1150. Bronzine, Gitpine, AnD Sitverine Surraces, L. Preaubert.—Dated 
22nd March, 1878. 4d. 

Gumlac is dissolved in pure alcohol, the quantity of the latter being 
about four times the volume of the former, and into the thick solution 
thus obtained bronze, gold, silver, or other metal powder is introduced in 

on of one part — to three of the solution. The sur- 
gs ha che witlne leek pase aa and thejmetallic mixturo 
n aj a brush, w. burnished 
or stone Pornhaer, 
1151. Kitns ror Burnine Bricks, Lime, &c., W. Radford.—Dated 22nd 
March, 1878. 6d 


The kiln, instead of being circular or oval, is of oblong form, with a cen- 


tral space or opening, and consists of a number of chambers ular 
in in communication with each other, and with a auateng punted 
wit the central space or opening. 


1152. Lupricatinc Beartnas or SPinpLEs, A. Ogden, 7. Marsh, and A, 
Mil Dated 23rd March, 1878.—{ Not wi . 
are formed late with a back, on the 


A ‘number of ‘orm: 4 a 


top of which is cast a covering ed for the passage of the lower 
end of the spindles. Te oe a ae en es ee 
space is left between it and such edge, through which tho lubricant is 


introduced at intervals, and access is 
when desirable. 
1158. Apparatus ror DryinG, AGEING, AND STEAMING WOVEN Fasrics, 
&c., D. Stewart.—Dated 23rd March, 1878. 8d. 

A series of arms are attached by one end of each to an endless chain 
or rope stretched upon and guided by sprocket wheels or pulleys in such 
a way that one of the course is horizontal or nearly so, Th 


to remove the dirty lubricant 


e arms 
are hinged near their points of attachment to the chain or rope, so as to 
hang down when not supported, but at the horizontal part of the course 
they are held up in a horizontal position by a guide rail upon which 
they rest, by means of wheels or pulleys or levers on thom, The fabrics 
or yarns are hung in loops upon the parts of the arms which overhang 
beyond the guide rails; and a continuous or intermittent motion bein; 
given to the endless chain or rope, the fabrics or yarns are mov 
gradually through the chamber. 
1154. Hara H. Rawlings.—Dated 23rd March, 1878.—{Not proceeded 
with. a 

The filters are flushed with filtered water, and for this S aageea are con- 
structed in to be used alternately, and joined together by a pipe at 
the top, with a stop-cock between them. 


1155. Tetxcrapns, R. Theder, J. BE. Wright, and M. Theiler.—Dated 23rd 
March, 1878. 6d. 

The pressure of air, gas, or of a liquid, is used upon a yielding or 
movable body for the purpose of assisting or increasing the mechanical 
effect of the line current 1n telegraphic ypoien | instruments. Instead 
of sending currents of unequal duration eq spaced, the currents 
are of equal duration and are spaced unequally. For this purpose 
the rocking lever is of the usual form, and its motion limited in the 
usual way by a contact stud in front and one at the back. This 
motion is gnified by additional leverage and transmitted to 
contact maker to which a click and guiding piece are attached 
which allow it to move in a certain line when going downwards, and 
force it to move in another line when going back, so as to rub against 
one contact in going down and against a different one going up. But 
before going from one to the other it touches neither of the two, and the 
circuit is consequently broken by suitable connections with the lines, 
earth, and battery. 

1156. RerriceraTinc CHAMBERS FOR PRESERVING Mazar, &c., 7. Green- 
wood and T. B. Redman.—Dated 28rd March, 1878. . 

An air and heat-tight house is divided by partitions into a suite of 
chambers, one or more for storing ice, and the others for refrigerating or 
chill rooms. The refrigera‘ hambers are ted with the ice 
storing chamber by continuous openings in the partitions at the floor 
and roof levels, and these ee are furnished with flap doors, which 
can be closed or opened at pleasure. The ice in the ice chamber is at all 
times kept above the BR pany in the partitions at the floor level, and 
bs framings are fixed on the partitions to insure circulation of air 
at all points from roof to floor, when the ice chamber is full of ice. 

115'7. ARRANGEMENTS FoR BurNING HyDROCARBONS OR FLUID FvEL FoR 
GENERATING STEAM, &e., G. Lowry.—Dated 23rd March, 1878.—(Not 
proceeded with.) 2d. 

Exhaust steam issues from nozzles and becomes mixed with air, the 
mixture ing to a tuyere, which passes through the fire-bars at the 
middle of the furnace and extends above the fuel. The mixture is super- 
heated and ignites on issuing from the tuyere, and is partly burned, and 
the current of gases is sent up the chimney, thus causing air to pass 
through the fire-bars and aid the combustion of the fuel. A small pipe 
leads hydrocarbon from a reservoir into the tuyere, where it mixes with 
the air and steam, and on issuing is volatilised and burnt. 

1158. Meratuic Bepstravs, &c., A. T. Ward.—Dated 23rd March, 1878. 
—(Not proceeded with) 2d. 

The side bars are made in two sections, arranged one to slide under the 
other, so as to be shortened when not in use. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


CeErtTAIN leading establishments have a trifle more business in 
hand this week than last. The bars of the Round Oak Works of 
the Earl of Dudley are in more request, and longer time is there- 
fore being run ; while the Patent Shaft and Axletree Company 
having succ in getting further orders for wheels and axles, 
the hands there are in fuller employment, and their winter 
prospects are considerably improved. Simultaneously a few 
season export orders are affording at other places a little more 
rang epee to the workpeople ; but the mills and fo cannot 
be kept running to the extent of much more than half their 

ate capacity all round. Pigs are being smelted in reduced 
quantities almost ry A furnace is this week being blown 
out at Bilston and at Tividale, and one of the Madeley Wood 
Company’s furnaces has just been blown out in Shropshire, The 


deliveries from Derbys from Yorkshire, from cashire, 
from Cumberland, from Northamptonshire, from Somer- 
setshire, and from South Wales are all steadily declining. 


To-day in Birmingham and potty in Wolverhampton the 
tone of business was slightly improved, but prices could not be 
got. On the contrary there were instances in which they were 
a trifle weaker. Some Derbyshire pigs were offered at £2 10s. 
long weight, delivered. The nts of the Staveley Company, 
however, declined to accept prices which left that iron at less 
than £2 in Derbyshire. A Staffordshire pesneninn pig, very 
generally used in the forges and the foundries, was offered at 
£2 12s. 6d., and might have been occasionally bought at 
£2 11s. 2d.; but was difficult to get at £2 10s. per ton. Cinder 
iron was abundant at £2, and might have been mall, 
secured at from 1s. 3d. to 2s. 6d. under that figure. All-mine 
iron was procurable at £3 12s, 6d. and in some cases at £3 10s. 
At that figure much Shropshire and also high-class Staffordshire 
iron is being held. Northampton ore was a drug at 6s. 9d. per 
ton delivered on to customer’s siding. Consumers declared they 
were buying at 6s. 6d. Between four and five years ago the same 
quality touched 14s, 6d. per ton. Native ores are scarce, but for 
neither native nor foreign is the demand equal to half the supply. 
Coke is much offered. South Wales coke is down in some 
instances 6d. per ton, 13s, being now the minimum quotation. 
o~ a is pressed at 11s. 6d.; for Derbyshire coke 14s. 6d 


< 


. is 


asked, 
The coal trade is prejudiced by the refusal of the miners to’ 


take lower wages or to work longer hours. As to the former, 
they are likely to have to give way, as well in the Cannock 
Chase as in the Dudley and Wolverhampton district. Industry 
at the pits is not, however, yet. interrupted. At a meeting of 
Dudley and be gyn ag oe masters and representative men, 
held on Tuesday, at dley, the men, as a - 
tively declined the offer their eres to work nine 
hours a day, tong? they were off to be paid for the 
additional hour, pon this the employers cut short the 


either by a steel | pa; 


interview by announcing that they had ‘nothing more to 
say ” and that future action must be determined upon ; while the 
men on their part held a meeting, and resolved to summon @ 
deliberative assembly of representative miners from all the sur- 
roun districts, including W: Shropshire, and 
North Staffordshire, to be held in Wolverhampton next Thurs- 
day. Two days later the C k Chase mi have to give a 
definite answer to their masters y eu the hour question. Yester- 
day the information deducible from the statements made ata 
meeting of the th Staffordshire Mines Drainage Commis- 
sioners was not very. encouraging touching the extent of the 
mastery which the commissioners have succeeded in getting over 
the underground flood. Heavy sums are being expended upon 
the pumping of the Tipton district, the outlay having already 
~ ed ove ghee but more ba att ‘eo Figen will have to 
expen acquiring pumping plant and driving ) 
levels. When, however, thls has been done, and the surface iain 
age works have beencompleted, the engineers speak with confidence 
upon Ww! be the results. Commissioners interesied in other 
localities were less confident in their utterances touching the pro- 
bable outcome of the current expenditure. 

There is very little improvement to note in the miscellaneous 
trades of the district. Engines of magnitude are not in demand. 
A good business is being done in hydraulics and other small 
pumps, but the new orders arriving are under the average. 

Nickel is slightly easier. Messrs. Henry Wiggin and Co., of 
age yy Neraag best English refined grain 3s., and best square, 

. 10d. per 

The th Trades Counvil has authorised its secretary 
to make an eppeal to all the trade unions in Birmingham and 
the district with a view of assisting Messrs. Chance’s sheet glass 
makers to maintain the strike they are now carrying on. 











‘NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tum iron trade of this district continues in much the same 
condition as I have reported now for weeks past; business 
is still without improvement, or any sign of improvement, 
and although there is a slight disposition in some quarters 
to hold out for late rates and to give less encouragement 
to counter offers at lower figures t those quoted, it is 
only in very exceptional cases where sellers can be said to 
be really firm at their list rates where anything like good orders 
are offered at a trifle less money. The Manchester market, 
on Tasoten 08 again characterised by extreme dulness. A few 
punks of Scotch iron have been sold to consumers in this district, 

ut the quantities have only been small, and Lincolnshire iron 
continues to be offered here at lower prices than any other out- 
side brands coming into this district, some of the makers ap 
rently being determined to force sales at almost any figure, with 
the result that North-country irons are still almost entirely shut 
out of this market. 

Lancashire makers of pig iron, who have been endeavouring to 
hold out for a long time past, are now offering at 1s. per ton 
below their nominal list rates of 50s. per ton for No. 3 foundry, 
and 49s. for No. 4 forge, less 24 per cent. delivered into the Man- 
chester district, and there is little doubt that a further reduction 
of 6d. per ton could be obtained for a good order. There are, 
however, very few orders of any importance offering in the 
market, and local makers, notwithstanding their present limited 
production, find it difficult to dispose of their output. For out- 
side brands of iron delivered equal to Manchester, the quoted 
prices are about as under :—Derbyshire, No. 3 foundry, 49s.; No. 
4 forge, 47s. per ton, less 2} per cent.; Lincolnshire, No. 3 
foundry, 47s. 6d.; No. 4 forge, 46s. per ton, leas 24; Middles- 
brough, No. 3 foundry, 46s. to 46s, 6d.; and No, 4 forge, 45s, 6d. 
per ton net cash ; but these figures can scarcely be said to repre- 
sent the actual market values, which, where business is done, are 
in most cases considerably below the above quotations, and some 
brands of Lincolnshire can be bought at fully 3s. per ton below 
the price quoted. 

The finished iron trade continues very dull; forges, foundry, 
and engineering works are, with very few exceptions, all quiet. 
The quoted prices for delivery into the Manchester district 
remain at about £5 17s, 6d. to £6 2s, 6d. per ton for Lancashire 
bars, £6 for Middlesbrough, and £6 to £6 7s. 6d. per ton for 
Statenennive bars; but for good specifications makers are open 
to offers. 

The men at some of the principal finished ironworks in this 
district have been out on strike against the reduction of 5 per 
cent, in wages, to which I referred a short time back, but in most 
cases, I understand, they have gone in this week. The reduction 
of wages is, however, a less important matter than the question 
of the extension of the hours o work, which, it is probable, will 
come prominently to the front before many weeks are pont. On 
the part of the masters it is felt that unless they are able to work 
pony age under more advantageous conditions than at present, 
and thus reduce the cost of production, the prospect of a suc- 
cessful competition with foreign houses is almost hopeless, and I 
may mention that at present not only girders and heavy builders’ 
castings, but bars, plates, and hoops, manufactured out of Cleve- 
land iron are being sent into this district from Belgium at lower 
prices than they can be turned out by the local houses, 

In the coal trade a better demand is reported for house fire 
classes of coal, but with this exception there is no at apr 
and prices continue as low as ever, with all descriptions of fue 
plentiful in the market, forge and engine coal being a drug. The 
average Go prices are about as under :—Best Wigan Arley, 
9s. to 9s. 6d.; seconds, 8s. to 8s, 6d.; Pemberton four-feet, 6s. 6d. 
to 7s. 6d.; common coal, 5s. to 6s.; burgy, 4s. to 4s. 6d.; and 
slack, 3s. to 3s. 6d. per ton. 

The shippin eisin a very a agg condition, with the 
prices ruling in the market lower than have been known for 


years. 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held at Manchester on Tuesday, and Mr. 
J. H. Johnson, of the Abram Coal Company, was elected 

resident for the ensuing year. The retiring president, Mr. R. 
etcher, jun., in his annual report, referred to the recent serious 
colliery disasters in this district, and pointed to the probability 
that in future, after every explosion attended with loss of life, an 
inquiry as to the competency of the manager would be instituted 
by the Government. 

A meeting of the Board of Examiners for granting certificates 
to collie managers was held at Manchester on Tuesday, and it 
was resolved to hold an examination for candidates on Thursday, 
December the 19th. 

Although there are unmistakeable signs of a very dull winter in 
the iron and steel trades of the North Lancashire and Cumber- 
land hematite district, it is worthy of note that the position of 
the district in a comparative sense is favourable. Scarcely two- 
thirds of the furnaces are in blast, but one or two are expected to 
be blown out in consequence of the decline in the demand. 
Bessemer qualities sell less freely, and the business done in 
forge iron is probably less than for some time past. Stocks are also 
large, except at some works where makers have from time to 
time realised the product of their furnaces in preference to running 
. their iron into stock. 

There is no noticeable change in prices, although it is known 
that business is being done at a very low figure. Steel makers 
have in hand afew good orders, but th 


t there is no hurry for delivery, 
and their works are not working more four or five days per 


week. This has a prejudicial effect on the iron trade, because 
smaller sup of er iron are required. 

Tron shi have not much work in and their yards 
are not finding emp ent for more than half usual comple- 


ment of workmen, ers are 
offered, its price is such as to 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


the Union say, “‘ We have no more funds,” and then the colliers, 
realising how they stand, wisely make the best of the business 
and go to work for som instead of idling for nothing. 

In the iron districts affairs show no signs of im 
Customers in the North are coun’ i 


en 

Sheffield houses that in direction ma — anh | 
i Pe That with the comansecial crisis, the 

gloomy political outlook, and the “little war” depth the 


mer- 


cantile prospects appear to be falling to a than was 
thought possible. Between Sheffield and the iron 
trade is carried 


Se ae I mentioned last week that 
there was great distress in the Sheffield ironw districts, that 
whole rows of buildings were empty, and much suffering was en- 
tailed by want of work. I am informed that are even 
worse at Rotherham, where the relieving officers found the dis- 
tress to be most lamentable and wide-spread. On the authority 
of Dr. Foote, the medical officer, it may be stated that the present 
ee ee ee oe 4 ot oe 
ison with an vious t eplorable an 
wing to beboli” he says, “the sad condition of many, and 
ramifications are far beyond our reach. I can truly say that I 
-have never witnessed anything like the present scarcity and 
erty, and I cannot but think this is even a worse time than 
ever befallen this generation in our town.” 

Steel manufacturers are again complai: of depression. The 
leading makers of ‘“‘ best cast” are not hee to grumble, 
po tg are not very ring: toy  sorpere . =f —y = 

ty, ~~. P employed, and cannot con- 
tinue full ook to their men. 
being was ooraat ¢ neat py) fival tak 
we up. ess a reviv: e8 
the win business will be li 


place ter light. Three local firms are 
well employed, chiefly on Russian and Indian orders. There are 
some fair orders for tires and tram-car wheels. 


I noticed some time ea Messrs. James Dixon and Sons, 
of the Cornish Works, ish-place, Sheffield, had forwarded a 
- — of examples of their plated ware to the exhibition 

at Sy 5 
bronze motel Which they had received in acknowledgment of the 
excellence of their exhibits. The medal is the first prize awarded 
“an a il d electro-plated trad erally 

e silver and e p es are gen 
coperted v6 Be teameae, three leading houses state that they are 
well off for orders, and are to believe that trade is 
improving, both on home and f account. 

t the and other works of Messrs. Thomas Firth and 
Sons, Brightside, there is not sufficient work to afford full 
employment for the men. The rule is four days per week ; but 
this is a comparatively brisk state of business compared wi 
what prevails in other establishments both in the town and dis- 


Although trade is known to be bad in America and Germany, 
the local firms who import American and German uctions 
are about the only people who do not complain of dull trade. I 
was talking to the senior er of one of these houses on Tues- 
day, and he told me that demand for the innumerable Yankee 
notions, as well as ooeeneiat amen ie those known as 
Lancashire tools—shows no appreciable falling off. ‘During all 
this — iod of ion,” he ; “‘we have really 
not felt much dale.” y was it that such a trade was ever 
allowed to drift out of our hands? 

Messrs. Wheatman and Smith, Limited, have issued their 
report forthe year. Considering the depression in trade during 
the past year, it must be regarded as satisfactory. After po- 
a for the usual depreciation of plant and machinery, and writ- 
ing off bad debts, there remains a net profit of £5452, making with 
the amount unappropriated last year, £8180. An interim dividend 
“tre cent. per annum was paid on the Ist May, and a further 
dividend of 74 per cent. is recommended. There is in addition a 
bonus of 7s. 6d. per . The dividend of 15 per cent. in these 

is sufficient to make the happy shareholders get up handsome 
testimonials to their directors. 

The state of local shares which touch coal, iron, and steel, is 
very flat. Several of the most stable concerns in the district 
have been seriously affected—some of them as much az £30 and 
£40 per £100. : 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue returns of the Cleveland Ironmasters’ Association which 
have just been issued have caused universal surprise; owing to 
manner in which the market had been affected the Scotch 
failures, it was generally supposed that a consid quantity of 
mé into stock during the month, and in my 
So coun interes; dive. oak G.cey, Miata 

» e owever, show such a v ight 
increase as scarcely to be worth calling sath, 1 
the month makers’ stocks have decreased to the extent 
of 5377 tons. At the same time makers’ stores have 
increased by 1726 ger Bp public stores by 4341 tons. 
It will thus be seen the total increase is only 690 
tons. When, however, it is borne in mind that a good of 
iron in makers’ stores is sold though not removed from 
makers’ premises, it will be seen the apparent increase may 
wr ae oe ee eng ee Om 
ee ee 80 notwithstanding 
the peculiar ci have about 800 tons 
more iron were in October than in the ious month. This 
is a very noteworthy fact, because the shipping season is well 


I was shown the other day a very handsome | 435. 


| G.m.b., ag Glasgow, per ton, 


th | 44s. 6d.;iGlengarnock, at Ard 





they are consequently now anxious to buy as cheaply as le, 
te ih nce th Gln roe ey 
to offer iron at prices which it is an 
brands will never fall to. I find that a 
many of the newspaper reports are written by merchants - 
selves, and the extremely dark prospect for the winter rs they 


depart- | depict may be set down to motives not altogether disin 


manufacturers continue in good work. This is mainly 
owing to the fact that the iron shipbuilders have obtained more 
orders, and have good hopes of a very fair winter. Other branches 
of the manufactured iron trade are not in so satisfactory a 
condition. 

The question of the proposed reduction of ironworkers’ wages is 
to be referred to the sole arbitration of Mr. David Dale, of Dar- 
one The masters claim a reduction of 6d. per ton on 
puddling and 5 per cent. on other kinds of mill and fo 
work. The men state that a reduction to this extent wo’ 
bring them below the wages of the Staffordshire ironwork 
which have generally been taken as a basis by them. The Board 
of Arbitration and Conciliation, which has in existence for 
about nine years, works extremely well, however, and matters in 

ispute are generally amicably arranged. Although Mr. David 
Dale was sole arbitrator at the time of the last arbitration— 
in May of the pt year—and decided in favour of a reduction, 
the workmen have implicit confidence in his fairness and com- 
plete knowledge of the question, and have consequently again 

laced the sole power to arbitrate in his hands. e will sit on 
y next, the 16th inst., for the purpose of hearing the cases 
of employers and workmen. 

Some movement is being made with regard to the Cleveland 
miners, but I am not yet at liberty to say what it is. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE excitement attending the stoppage of the City of Glasgow 
Bank and its deplorable results has now almost entirely abated; 
but, so far as the iron market is concerned, there is yet no mate- 
rial improvement. Iron-making at present does not pay, neither 
does iron —- and it is feared that a most unsatisfactory winter 
is in store for all connected with thisimportant industry. Prices 
in the iron market, both for warrants and makers’ iron, are still 
tending downwards. The shipments of pigs to foreign ports are 
smaller than they were a week ago, though there is a slight in- 
crease, as compared with those of the corresponding week last year. 
There was an improvement of about 1500 tons in the Cleveland 
imports in the course of the past week, but the total is still con- 
siderably on the wrong side. o furnaces have been blown out at 
the Dalmellington Ironworks, leaving 88 in all in blast, or the 
same number as at date year. Rather over 800 tons of pigs 
were added during the week to the stock in Messrs. Connal and 
Co.’s warrant stores, which now amounts to 199,737 tons. 

Business was done in the warrant market on Friday morning 

at 44s. cash, and 44s. 2d. one month; while in the afternoon the 
figures were 43s. 10}d. cash, 44s. ten days, and 44s. 1d. one 
month, the market being less firm than it had been on previous 
days. On Monday the market was quiet all day, with sellers in 
the forenoon at 43s. 11d. cash, at which business was done, 
improving to 44s.; and the afternoon was firm but idle. Tues- 
137 Od nak was flat, with business from 44s. fourteen days to 
. cash. 
The inquiry for makers’ iron is sluggish, and the prices have a 
downward tendency. In several cases further reductions of from 
6d. to 1s. have been made, and the quotations are as follow:— 
o. 1, 458.; No. 3, 43s. 6d.; 
Gartsherrie, No. 1, 51s. 6d.; No. 3, 48s.; Coltness, No. 1, 53s.; 
No. 3, 48s. 6d.; Summerlee, No. 1, 49s. 6d.; No. 3, 44s.; Langloan, 
No. 54s.; No. 3, 48s,; Carnbroe, No, 1, 45s. 6d.; No. 3, 
.; Monkland, No. 1, 45s. 6d.; No 3, 48s. 6d.; Clyde, No. 
|, 49s. 6d.; No. 3, 43s. 6d.; Govan, at Broomielaw, No. 1, 45s.; 
N . 3, 43s. Gd.; Calder, at Port Dundas, No. 1, 52s.; No. 3, 
rossan, No. 1, 48s. 6d.; No. 3, 
45s. 6d.; Eglinton, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Dalmellington, 
No. 1, 45s. 6d.; No. 3, 44s. 6d.; Carron, at Grangemouth, 
No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; Shotts, 
at Leith, No. 1, 54s.; No. 3, 49s. 6d. On Wednesday the market 
was quiet, with business at 43s. 74d. to 43s. 8d. cash, and 43s. 10d. 
one month. To-day—Thursday—business was done at 43s. 9d. 
and 43s, 84d. one month, and 43s. 7d. cash. 

Last week’s foreign shipments of manufactured articles included 
machinery to the value of £10,000, of which £6910 went to 
Demerara, and £1850 to Sydney; £6000 castings, £3141 for 
Sydney, and £1521 for New and; £5400 miscellaneous 
articles; two — + for New Zealand, valued at £250 each; 
besides £7300 worth of sewing machines for France, Belgium, and 
the ports of the Mediterranean. 

e of the coal and iron masters have given notice of a second 
reduction of wages, among them being Messrs. James Dunlop and 
Co., of the Clyde Ironworks, the reduction to take effect on the 
14th current. It affects both furnacemen and miners, but its 
extent has not been stated. The wages of the ee at these works 
were reduced 10 per cent. on the 5th September last. 

There is now a rather better demand for coals, both on home 
and foreign account in the west of Scotland. The shipments from 
the Clyde ports in the course of the past week have been 
much Tages than usual. Prices continue very low, and it 
is worth noting that the inhabitants of Glasgow are now 
having deliv the wagon of 24 cwt. of the very best coals 
in the market for lls. A large quantity of coals is also being 
pce at the ports on the Eastern but the inland trade 
continues languid. Many colliers are without employment, and 
those at work have had their pay reduced 10 per cent. As an 
evidence of the backward state of trade, it is mentioned that 
during the past twelve months the dues received from the ship- 
ment of coals at the port of Inverkeithing only amounted to £9, 


oF 


wo 


the | whereas at one time several hundred thousand tons of coal were 


annually shi at this port. The Fife Coal Company, Limited, 
are now sinking two od at Leven, at one of which Messrs. 
Douglas and Grant, of Kirkcaldy, are erecting a pumping engine 


having a cylinder 100in. in diameter. The winding engines will 


raise tons each per =: Communication will had direct 
from the pits with the North British Railway, and the line of 
rails is now in course of construction. 


Messrs. John Elder and Co., shipbuilders,. Glasgow, have 
reduced the hours of labour in their works from fifty-one to forty- 
five per week. This course has enabled the firm to keep on a 
large number of men whom otherwise they would have had to 

; but as it is, they have been obliged to part with 
several hundred of their employés. A similar course has been 


adopted by Messrs. Aitken and Mansel. Last month’s launches 
do not on the whole — unfavourably with those of last 
Teudub jean, tatty tows 6 ti but th 

year, in ows & comparative increase ; but there 
are fewer orders in hand and in prospect than usual, , 


work of the ten months of the 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
colowner in South Wales has an er for 30,00 tone 


se ckar Rewe Minake un for thik to Ue aeeeeaes eek at 
or as 
ae entail a loss of 9d. to 1s. per bears out 


Reference has 
coal district of Aberdare. I am assured by eminent viewers 
Gant Hers need be fo apgeebention of thet SIE ae ae 
years, and then only with to f wer 
Cnale ore, ceil Sptont bn ment Weeks eS aptiah hee teat 
0 valley, enrhiwceiber, ns for output are 
and a has been adv. se 
su’ tial one, in addition, it is understood that ; 
tions are on foot for adding to the original 
under Tydraw Farm, and that under Monachty. The devel 
ment of this coal-field, which lies in the Llanwonno | 
necessitate wee ¢ communication up the Clydach Valley. 
n 


en’ does not flag, and 
measure, I think, to a belief that the history of coal has always 
been one of “ups and downs,” and that another “rise” is a 
certainty. The total coal sent from all Wales last week showed 
a decrease. The figures were 89,922 tons only. 

I am afraid that small totals and low prices will not tend to 
further the miners’ fund, and more this, I fear some 
disasters may be ex: ere we see a change. People are 
talking ominously at Cardiff of the state of things, and whispers 
Page Matay affect pt credit of pee; _, beagle 4 not 
wish to e of alarmist, and ho at those who have 
striven oe hae py waning an will be shabled to see the turn 
in the tide. Confidence is certainly shaken in some quarters, 
6000 tons represent the total iron sent away last week from all 
ports, Cardiff, Swansea, and Newport. The consignments 
were rails for India, and cargo for . I have 
nothing special to report in connection with iron or steel, only 
that at Cardiff there is now stocked a large A caowe of iron 

ils, offered at ex ly low prices, but without securing a 
purchaser. The demand is for steel, and prices are not improv- 
ing. Bookers Works are in moderate activity, their brand is 
good, and in fair demand, considering the general slackness of 
things. Iron a0 i not been received in anything like 
the quantity of “eo however, remain stationary at 15s. 

I have referred in a previous paragraph to the miners’ permanent 
relief fund. The miners’ agents are moving in the matter, and 
this is the best aspect of the case that I see, as it will give them 
a secure footing to be identified with its establishment. The 
rates suggested are 14d. per week for lads and 3d. for adults, As 
insurance agents, the miners’ agent will be a person of conse- 
quence, and if he can get a small commission for services—which 
og Jw yop be deserved-—there is some hope for the birth of 

e i 

An mayer tins case was tried at Yi Sessions, on 
Monday, Evan Foster, manager of Ystrad Fawr Colliery, being 
charged with an infringement of the 51st section Mines’ Regu- 
lation Act, in not supplying the workings with an adequate 
amount of ventilation, whereby six persons were burnt on 
September 6th. He was also charged with not causing a dail 
report to be made as regards the condition of the wi e 
was fined 50s. in each case. The Taff Vale authorities are 
settling with the sufferers, and the friends of those who were 
killed in the late accident. The costs will probably amount to 
over £20,000. 

Progress is slow but certain at Abercarn, and in another week 
I imagine the dead will be recovered. 

Proceedings at the fine colliery of Nixon’s a Merthyr 
Vale, are being carried on with energy for doubling the output 
by converting the upcast into a downcast also. e depth is 
nearly half a mile, and the descent oxqpotting rapid. For con- 
necting the colliery with the My Soy side o' the ver an exceed- 
ingly ingenious swing brid as been constructed, inexpensive 
and effective, and well worth a visit. 

The tin-plate trade is improving. 








Sourn Kensincton MusrumM.—Visitors during the week ending 
Nov. 2nd, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,355; mercantile marine, building 
materials, and other collections, 1374. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 
1508 ; mercantile marine, building materials, and other collec- 
tions, 73. Total, 14,310. Average of corresponding week in 
ae, i 14,724, Total from the opening of the Museum, 

““MACNIVEN AND CAMERON’S pens are the best.” — Public 
Opinion, 

**'They come as a boon and a blessing to men, 
The pickwick, the owl, and the Waverley pen.” 
6d. and 1s. per box. At all stationers. ‘‘ They are a treasure.” 
—Standard. Specimen box containing all the kinds 1s. 1d. by 
— Patentees: Macniven and Cameron, 23 to 33, Blair-street, 
inburgh (established 1770). Pen makers to her Majesty’s 
Government offices.—[ADvr. ] 





Sieteeet 








CONTENTS. 


PAGE PAGE 
COEFFICIENTS OF Friction .. 827| THe CONSTITUTION OF THE 
THe Paris ExXxuIBITION. InsTITUTION oF CrviL Enat- 
No. XXXIII. (Mlustrated) .. 827 
Tue MerroroLocicaL Socrety 328 
Tue Paris EXHIBITION AWARDS. 


Tue Execrric Licut APPLIED 
To NIGHT ATTACKS .. .. 


Pa cee ok ne ap a ee RR VENTILATION .. .. 388 
THe GraMMEvELECTRIC AT THE Tue Epison Execrric Licut 339 

Paris EXHIBITION, - EMARKABLE BorLer Expo- 

tra ov ane. ee ae “om ORD MOM... os 0s Se ow oe SOD 
IaniTION OF BLastinc CHARGES LiTERATURE— 

BY Eu CITY—SocieTy or Album to the Course of Lec- 

Enorneers. (Illustrated) .. 330 tures on Metall at the 
Dozsson aND Mupor’s Rasp- tral School of Arts and 

CUTTING Macurne. (Illustrated) 332 Manufactures 8. 
Rattway MatTers .. .. .. 331 Jordan. English Edition.. 339 


Norges AND MEMORANDA .. .. 331} Ericsson's ESSEL 

MISCELLANEA... .. .. .. «- 881} Destroyer. (Illustrated) .. 389 

LocoMoTIVE FOR THE METRO- CHICHESTER WATERWORKS. (Il- 
POLITAN ELEVATED RaILways es 








or New York. (Ik Tue Parent JOURNAL... .. .. 
Toe WERDERMANN ELECTRIC ABSTRACTS OF SPECIFICATIONS .. 342 
Licnt. (Illustrated) .. .. 383} THe Iron, CoaL, AnD GENERAL 
TENDERS — Trapes oF BIRMINGHAM, 
Cannock Chase Sewerage WOLVERHAMPTON, AND OTHER 
ge ee ry eR ee 345 
Epcr’s System or TRAMWAYS. Nores From LANCASHIRE . . 845 
(Illustrated) .. .. .. «. 8384) Nores From THE SHEFFIELD 
LETTERS TO THE EpIToR— he Engen Road meat 
Tue Institrvrion oF CrviL Norges rrom THE NortH oF 
ENGINEERS .. .. «. «- 834 SS RP . 346 
Tue Erectric Licut .. .. 334| NoresrromScortanpD .. .. 346 
ENGINEERS IN THE MERCANTILE Notes rrom WALES AND ADJOIN- 
pO RO aot 335) NGCounTIES .. .. .. «. 346 
Fae es or Motion ‘has 335 | PARAGRAPHS — 
EW Discoveries IN TELE- —— Society, King’s 
PHONY—THE THERMOPHONE 335 Mege .. .. ++ 333 
Tae New ARMSTRONG GUN .. 335 of Arts.. - o 885 
New eras | 
LEADING ARTICLES— M ext Week .. .. 337 
PROTECTION AND FREE TRADE 837} South Museum .. 346 


























_ Nov. 15, 1878. THE ENGINEER. 347 
and noiseless. After leaving the separator the grain is | fier were certain] » but th ti 
MILLING Once THE PARIS carried by an elevator to a adobe’ dais sorter, by | small to produce y suedincen Prep eers. laa A n 
No. IIL the — where the long seeds are separated | flour. We were not able to see the internal arrangemen 


Havine reviewed carefully the principal exhibits of 
this class of machinery in the foreign sevtion, we will, 
without ing to catalogue the numerous manufactures 
of mi mes, from all parts of Burope, emeng ‘which 
the French make the greatest show, or the 
implements used in the preparation of wheat, to whi 
native exhibitors have also chiefly contributed, before 
closing our remarks on this subject, give a short sme 
tion of the soqnien of Carr's Sisin tegrator to the 
ae sag of flour, as exhibited in motion by Mons. 
Toufflin, of Paris, in a pavilion erected for this p 
in the Avenue de !’Ecole Militaire; not that we believe 
that the application has afforded adequate results to 
account for the attention it has attracted—for, whatever 
the statements may be, as far as our own riences go 
the proprietors steadfastly refuse to afford reliable infor- 
mation, either in answer to personal inquiries, private 
letters, or even public application in the newspapers, and 
the attendants, after a searching cross-examination which 
would almost qualify one for an Old Bailey assize, were 
forced to reduce the percen of best flour from 65 to 
10—but because we consider that.a good deal of fictitious 
notoriety has been accorded to a system whose principal 
feature is the comprehensive and practical illustration of 





round, The apparatus—see THE ENGINEER 
for October 11th—is very simple, and works well. 
The cylinders, side by side, are 2ft. 9in. diameter, 
and are said, with a speed of eight or ten revolutions per 
minute, to be able to sort eight quarters of wheat per 
ern aren ee eee 
1s again en means of a bucket 
elevator to a vertical steel wire iruikine machine, where 
—— ected to a part of the rocess known in Germany 
under the generic term o opperei,” answering to a 
species of partial decortication, in wank in 
grain are removed. Its efforts, however, are crowned 
with but partial success, as can be testified by examina- 


“oR and the quality and quantity of the bran obtained | this 


rwards from the cylinders. From the brush the grai 
is again elevated to an aspirator, whence it is fed, b 
means of a worm screw, to the disintegrator. Attached 
to the aspirator is an automatic wetter, ingeniously 
construc in such a way that the amount of water 
discharged on to the grain depends entirely on the 
quantity of grain passing through the apparatus. A 


sto of the grain is followed by a stoppage of the 
mi ism,fand the quantity of water discharged in- 
creased by Fa quicker % though we are 


aware that “dampiug” is still looked upon with favour 
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ts 
of the flour cylinders, but as far po ge ee 
construction there is a double row o Te 
from seven of which flour was issuing, and the 
other seven bran. The separation of the formes from the 
latter is very fair, and speaks well for the performance of 
the ns but the quality of the flour of which the 
attendants say they get 65 per. cent. was inferior 
even to the lower numbers of that obtained on the 
system of high grinding. The brans, seven in number, 
vary in size gradually from that obtained on the 
best system of rollers down to the smallest dimen- 
sions it is possible to separate from the flour, 
and in the coarser numbers is very clean; and for 

his reason we believe that the introduction of small 
disintegrators for dressing bran, in preference to the use 
of stones or rollers, if not certain of success, is at any 
rate, if the driving power required be not too great, 
worth a trial. As far as the division of the flour 
into qualities, the system appears somewhat rege 

use it is a well-known fact that when once the hu 

of the grain has been converted into particles of the 
same size as the flour, although it is possible partially to 
eliminate it, its entire separation from the produce can 
never be accomplished. For this reason sorting the 
flour into degrees of fineness is not the same thing as 





THE PARIS EXHIBITION.—SINGLE BOILER FAIRLIE ENGINE.—(For descriptwn see puge 349.) J] 


a process of manufacture from the raw material into an 
article of daily consumption. The contents of the 
pavilion form, undoubtedly for this very reason, if not the 
most interesting, the most attractive display of this kind 
of machinery on the ground, and the daily crowds of 
visitors amply testify to the success of an exhibition in 
which the machinery is in motion, and actual results are 
obtained in their presence.. The whole process of milling 
and baking, from the preliminary preparation of the 
grain to the sale of small loaves, is conducted within a 
sufficiently short period to enable the patient and 
expectant observer to follow the successive processes in 
detail, and to make practical experience of the anying 
if not moore gs A gare of the product at the close o: 
his inspection. e upper floor is devoted to the initial 
and terminal operations of cleansing the grain and sorting 
the flours, the ground floor to the driving power, grinding, 
and sale of the produce, and the ment to the 
boilers, bakehouse, and ovens. Apart from the outrage 
“to accepted principles involved in the process of a 
flour with the same indifference to the chemical an 
mechanical constituents of a grain of wheat, as if its 
pulverisation involved no further consideration than that 
of bones and other coarse substances for which the 
machine was originally constructed, a more instructive 
mode of exhibition could hardly have been conceived ; but 
looking at it from a scientific point of view, and beari 
in mind the delicate and intricate structure of a grain o: 
wheat, and the danger of deterioration it incurs from 
being i y treated, we not only question the 
advisability of ees for public instruction prin- 
ciples obstructive to the elevation of taste, and 
subversive of the practical researches in milling in 
other countries, but condemn the same as fatal 
in tendency to the advance of science, and conti 

to the commonest rules of political economy. There is 
no doubt that the machine can be employed successfully 
to a certain point in the process of grinding flour; that 
the idea, although erroneous as a whole, is to a marked 
extent ingenious in detail; and that the installation is 
carefully carried out with a view to illustration. But 
— from this, it has little to recommend it. In the 
absence of proper explanation, as far as we could see, the 
grain 


is first of all thro’ ee 
smutter, constru by Messrs. rothers, of Posey, 
in which a cylindrical sieve has been adopted, as already 


illustrated in our impression for Oct. 11th, 1878, in place of 
the usual horizontal form, above a Child’s aspirator. The 
substitution of a cylindrical for the horizontal sieve obviates, 
to a great extent, the wear and tear of vibration, requires 
less driving power, and is, comparativ: 








ely speaking, simple | the mille: 


in England and France, the fact that the disintegrator 
necessitates its employment is a great objection, and 
limits its application to the produce of flour for home 
consumption. Damped wheat will not yield a flour fit 
for exportation, unless the expensive process of re-drying 
it is resorted to. In Austro-Hungary the system has, for 
this reason, been almost entirely given up ; as the results 
obtained are not commensurate with the expenses in- 
volved, and the risk of deterioration in store is too 
certain to induce millers wilfully to expose themselves to 
it, when the advantages they derive in manipulation are 
attended by a decrease of profit on the product. 

The ge a employed in reducing the grain is 
somewhat differently constructed from the original 
machine; the discs have been reduced in size to a 
diameter of 32in.; the axles are hollow, and the grain 
fed in at the centre, where a circular space of about 1lin. 
is left free of teeth ; the annular space which is studded 
with teeth is confined within the two diameters 1lin. and 


'3lin., and contains five rows of steel pins lin. seers, 
7 ic 


about liin. long and }in. diameter. The s at w. 

the discs run in contrary directions, driven separately, is 
1100 revolutions per minute, and the grain is thrown by 
centrifugal force from the centre to the periphery, whence 
it is elevated to the cylinders in the upper story for 
separation and sorting. The vigorous treatment to which 
the grain is subj by coming in contact with two 
sets of teeth interlocking and driven at such a high speed 
in contrary directions, offers about as favourable an 


opportunity of developing the only two mechanical 
factors which, i to Professor Kick, are 


acco 
injurious to the gluten or baking ingredient of the 
flour, as can well be imagined, viz., heat and pres- 
sure, and in spite of assertions to the contrary, the 
heat developci is not only perceptible to the touch 
but the peculiar odour pervading the bakehouse 
and saleroom, ye os attributed by the 
engineer to the use of a di ble smelling, non-con- 
ducting substance on the steam pipes, is sufficient to allow 
the initiated to divine the cause without running the 
risk of nausea by tasting the bread. The grain is entirely 
reduced at one operation, at least so say the attendants, 
per 7 Rea a finer quality of flour is required, when 
part of produce is arrested in the form of semolina, 
and again subjected to the disintegrator. How or by 
what means this intermediate arrest of the process is 
produced we have no means of judging, but are rather 
inclined to think that the yield of yang '- fortui- 
tous circumstance, varying in quantity on egree 
brittleness of the wheat, entirely beyond the control of 
iller. The specimens shown after passing the puri- 


of | disintegrate the grain into 





separating it into proportionate qualities, and as an 
illustration of this we quote the experiences of H: i 
millers on the test of size as representing quality and the 
peepee « ay my eponge yt fine’ no — 
as actually applied to the size of the particles, 

as practised he high milling, the same bolti cloths 
are used for separating different qualities at different 
stages of the process. Take, for example, a flour cylinder 
of the ordinary construction divided into four bays, two 
of which are spanned with gauze No. 11, and two with 
No. 10. By one operation flours Nos. 00 and 0 are 
obtained, and by another with the same cylinder and 
with the same silks No. 3 and No. 4; therefore flour 
Nos. 00 and 3 and flours Nos. 0 and 4 cannot be distin- 
guished by any difference in the size of their particles ; 
it is even possible by a third operation to obtain No. 0 
and No. 1 flours, in which case the particles of 
No. 0 will be somewhat smaller than those of flour 
of the same quality obtained by the first operation. It 
is quite certain, then, that the size of the icles of 
flour cannot be accepted as a sole criterion of their qua- 


lity; nevertheless, on the other hand, it is equally evident 
from the above example that the better qualities of flour 
are, as a rule, the finest—since Nos. 00, 0, and 3 are 


obtained through silks No. 11, and Nos. 0, 1, and 4 
through silks No. 10. The best acknowl test is an 
accurate and experienced observation of the colour of the 
flour, or, when opportunity offers, of the colour and 
character of the bread into which it is made. No betier 
proof of the above can be given than the inferior oy 
and dark colour of the bread which is being sold by MM. 
Toufflin as evidence of the success of their 
operations. The art of milling—for the process of obtain- 
ing one of the most general necessaries of life has of late 
been so far raised above the ordinary level of the mere 
mechanical operation of pulverisation as to entitle it to 
rank amongst the more advanced sciences— i 
the laws of natural selection and the improvement of 
— as guides for its bore Ma y @ careful 
observation of the mechanical and chemical ingredients 
of the raw material at its command, has discarded the 
old system of producing an inferior article at a moderate 
profit, for a careful separation ane of different 
value, which are individually suited to the varying tastes 
and resources of consumers, and in the aggregate produce 
higher returns. Paradoxical as it may sound, the < 
mary object of the miller ought to be to obtain in 
first operation as little flour as possible, and to 


with a minimum trituration of husk; or, in other 
words, to break up the grain of wheat in such a manner 
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‘strong timber (4), either oak or elm, about 5ft. long 
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of adherent bran must of necessity suc- 
jess until a potas free from inferior parts is 
last obtained, which yields a superior flour out of all 
rtion to the increase of expense. Instead of 
the arguments of the supporters of Carr’s 
, that because the 37,000,000 of France 
be fed at a low cost, millers are bound to 
supply their wants with a cheap and inferior article so 
as the said millions prefer quantity to quality, we 
consider that every manufacturer and producer is in duty 
bound to follow such principles as tend to the elevation 
of the taste of the consumer, d his quota to 
ing the national wealth, and that a contrary 
course, W r advanced as an argument to bolster up a 
fallacious system, or the result of conviction, is as 
suicidal to individual and national advancement, as it is 


-unworthy of consideration. 








PRACTICAL NOTES ON RAILWAY 
TUNNELLING. 
By Cuaries F. Gripper, C.E. 
No. -V. 
Drawing Bars.—The process of mining and lining a 


length of tunnel having now been-described, it yet 
remains to state how the drawing bars are drawn for the 


next length. Strike or remove the props which support | self 


the bars from the top cill, commencing, of course, with 
the crown bar. If the weight has not been very severe, 
and the allowance made for “drop” has been ample, the 
bar will have a little play and fall, or drop upon the 
brickwork of the arch, and be loose; if so, it can 
drawn with a “devil,” a stout iron bar, about 6ft. long. 
and having a slightly hooked claw at one end—this end 
should be formed of square bar iron ; the claw end is 
inserted under the bar, and using the brick toothing as a 
fulcrum, can be levered forward until it is quite loose and 
comes easily, it may then be drawn out by means of a 
small crab. But if the weight has been great, and the 
bar has come down or settled a od deal, so much so 
that the full thickness of the arch has with difficul 
been got in under it, a “Joe Smith” must be employed. 
The parts of this instrument are a strong screw, about 
4ft. -_ and 2bhin. or 3in. in diameter, with a very slow 
pitch, at one end of which is a strong loop or mts 
y 
9in. by 6in. thick, in the middle of which is inserted a 
female screw, through which the screw works ; a strong 
hexagonal nut must also be provided, working also on 
the screw, and a spanner, with a handle 4ft. or 5ft. long, 
fitting the nut. apa the bar, put a strong chain on 
the bar-end and fasten it to the eye on the long screw, pass 
the screw through the female screw in the timber (6), and 
put the nut on the screw on that side of the timber (6) re- 
mote from the bar. Then horizontally prop the two ends 
of the timber (5) from the brick toothing, Y props suffi- 
ciently long to stretch the chain tight, and then with the 
spanner work the nut, this draws the long screw through 
the female, and with it the bar ; the bar must come, or 
something must give way. If front wer is needed to 
start the bar, a set of blocks and tackle can be applied to 
the spanner. In some cases of great weight on any par- 
ticular length, it is good policy for the engineer to order 
the bars to be left in, to keep all secure. Of course, in 
that case, the contractor is paid for the timber so left. 
In a junction length, that is, a length joining the two 
faces working from — sides, the bars must be left 
in of necessity, there being no room for them to be got 
out. When the bars are drawn, the bar holes or 
cavities between the dry brick packings previously occu- 
pied by the bars, must be securely and tightly packed 
with hard material. There is room in the bar hole for 
a boy to creep in and have this material handed to him, 
and for him to build it in place. If the side weight 
should be severe, and the walls when built show any 
signs of bulging, or if the foundations of the walls are in 
weak ground, an invert should be introduced ; this is a 
very simple operation, the chief difficulty being the 
water, which naturally collects in the excavation for it. 
When an invert is necessary, a third or bottom cill will 
be wanted, at about formation level, and the middle cill 
must be pro: “aay from it; also most of the timber pre- 
viously Rae or supporting the ground will have to be 
strengthened, or the lengths got out shorter, as the 
excavation for an invert causes a t increase of weight 
to be thrown on the length. This excavation is got out 
and kept to form by means of a frame made to the 
shape of the back of the brickwork, and spiked to the 
bottom cill. In building, the brickwork should be com- 
menced in the centre, and worked up towards the side 
walls, and great care must be taken to have the skew 
back or junction between the invert and side walls well 
formed. Where 2ft. 3in. thickness of walls and arch is 
sufficient, 18in. will ange} be enough for the thickness 
of the invert. At every half chain, alternately on each 
side of the tunnel, a manhole or recess should be con- 
structed, about 6ft. in height, and 1ft. 6in. deep, and 3ft. 
6in. wide, arched over the top; the same thickness of 
work as in the walls should be retained behind the 
recess, but the work at the angles it makes at the back of 
the wall should be strengthened. These recesses are 
built as the walls are got up, and the bricklayers are 


paid about 10s. extra per manhole, for the extra labour | bee 


of forming them. When, however, orie of them happens 
to come very near the leading end of a length, it is better 
to leave it out until the wall is quite settled, and some 
lengths lined in advance of it, and then let it be cut 
out afterwards ; the reason for thus omitting to build it 





such foundatio: c n 
disturb the stability of the walls. While the work is pro- 


the engineer will do — as cial 

opposite one another, and paint them p 5 
then era m5 ‘= tee across the tunnel between these 
B.M.’s, and with a rod take the height of the soffit at 
intervals, soon after the arch is turned ; by renewing his 
measurements now and then, he will be able to see if the 
brickwork is sinking or se to any serious extent, 
and judge as to whether the strength of the arch is 
sufficient. Also the engineer should, now and again 
examine the side wall frames, and see that they are o 


correct dimensions, with no thumb screws or other | 1 


appliances about them, and that they are made all in one 
plece; dishonest sub-contractors and workmen are still 
to be found, and by taking the aforesaid soffit measure- 
por ai ecg y examining the frames, he will satisfy him- 

no “hanky-panky” work is being done or 
attempted, and if there is, be able to detect it before it 
becomes a serious matter. 

Cost—A word or two about cost may be useful, 
although it must be remembered that the ground through 
which a tunnel is driven varies so much that it is impos- 
sible to give any figures which can be taken as a rule. 
The undermentioned computation is for heavy ground, 
and is founded upon actual work done. An average for 
the mining, or excavating labour of a five-yard length is 
169 shifts of one man, and the average wages per man is 
about 5s. 6d. per shift ; this includes ganger. The time 
taken to excavate such a length ready for lining may be 





set down at six days and seven nights, 
For a five-yard length.— e a 
s. d, 
Driving the bottom heading ... . £410x 5 = 2210 0 
Labour of excavating, getting in timber, 

and timbering ... ... 169 shifts at 5s. 6d, 46 9 6 
CY ee lA 3d. 215 3 
SII | ios. eae any ices,» ee 4s. 3d. 510 6 
Engine-driver ... ... ... 18 4, 6s. Od. 318 0 

&c., forengine .. 13 ,, 7s. 6d. 417 6 
Candles and lights, say, ... 75lb. at 6d. 117 6 
Pumping, including fitter, 

coal, and stores... ... 13 shifts af'9s, 3d. 6 0 38 

Carried tosummary ... ... «. £93 18 6 
Timber required per face.—* ps a 
a. 
Set of drawing bars, each 21ft. long x 20in., average 

diameter = 226 cubic feet, at 2s.6d. ... ... ... 28 5 0 
6 bars, viz., the 7th, 9th, and 11th, each 18ft. Gin. 

long x 15in. diameter = 1354 cubic feet, at 2s. 3d. 15 5 0 
Say, 8 bars below the top cill, 4 on each side, 16ft. 

long x 12in. diameter — 94 cubic feet, at 2s. 3d. 10 11 6 
Stretchers between bars down to top cill, say, 4 per 

bar, each 1ft. 6in. x 4in. diameter = _ x 

lft. Gin. x 4%ft. x °78 = 47 cubic feet, at 2s. . 414 0 
Top cill props—64 lineal feet x 9in. diameter = 28 

eunee Sect, a Da. ic: sey 2 osc: te) Sees ches nwo. re 
Middle cill props—714 lineal feet x 7in. diameter = 

he Ms WU ah nets nen Keck t devi se seb Sonn BETO 
Top cill—31}ft. long x 15in. x 15in. = 49 cubic feet, 

Pers anaes 4h ad St. Sag! as aaa 
Ironwork for scarf, 224lb.,at4d. 0... 0. .. «. .. 814 8 
Middle cill—35ft. long .x 15in. x 15in. = 544 cubic 

RGR. «. wisi ans cikeeli(ney entecatntne onTe 
Ironwork for scarf of ditto, 240]b. at4d. ... ... .. 40 0 
rere Sone we ores the or cill no be got ust 

and wu in, but those above in hea oun 

will be built in— pel 
Below the cill—5 boards per side, each 4ft. long = 20 

x 15 x 2 tas A en ae Ob TDs nk ccd ve B 12.10 
Long back props—92 lineal feet x 12in. diameter = 

EEO. cn one oss” pads ach Sums, cces 6 
2 top cill rakers—22ft. long x 15in. x 15in. = 684 

Sunirtestpeh On. 4. do Sia 4) EE 8 ED OS 
2 middle cill rakers—12ft. long x 12in. x 12in. = 24 

ye en nr nin Sie 

£1ll 7 2 

3 

110 ) 334 1 6 

Per yard for .....-.. ,.« ;8 0 : 


Carried tosummary. Per length ... £15 3 9 


Timber ° in each length for security, or because it cannot be 
got out.— 
£ sd 


Head trees of top heading—6 in number, each 9f 
long X 9in. diameter = 24 cubic feet, at 28... ... 2 8 0 
Poling —all round arch above top cill level—6 
boards 4ft. 6in. long, and 4 boards 4ft. long = 43ft. 
, X 15ft. = 645 square feet, at 12s. percent. ... ... 317 5 
Bricking-in pieces, 10 per toothing—each 8ft. long X 
Gin. X Gin. = 20 cubic feet, at 2s. 2. 0... 2 0 0 
Ironwork, brobs, nails, &c., say } cwt., at 16s. ... ... 0 8 0 


Carried to summary, per length... £813 5 


Lining.—Bricks delivered in the tunnel will not cost 
less, generally, than 32s, 6d. = thousand. A 5 yard 
length, lined 2ft. 3in. thick, without invert, as has already 
en stated, contains 863 cubic yards brickwork. Bricks 
ny apr costly than mortar, in estimating the cost, it 
will be safe to run the mortar in with the bricks, that is 


* This estimate may without exaggeration be at least trebled for break- 











saraclon, , and ina tunnel one mile lo and with five shafts and 


ng, 
P; the quantity may possibly serve for 110 lineal 














. ortar, at 1 pivne Mi DRS FE RE ee TE 
N.B.—The labour of br these two latter items is 
included in the price to bricklayers for lining 
the length. 
Dry rubble brickwork and ground, 
and in bar holes, will be bt loess 33 cube. tenta. pes 
, With the bars and drop as allowed, 27 at pity’ 
Carried to summary .. %.. £9017 38 
Materials required at each face, and which should be sufficient for 
110 lineal yards.— . 4 
8. 
2 scaffolds at springing level, one under length 
being lined, and the other under 5 
ar eee een ea SA eae: ee cubic 8° 6b 
10 props for do., each idft. long x éin. 6in., Swede 
timber, 25 cubic feet, at 1s. 8d... 0 1. 0... «111 8 
thick, 30ft, x 26ft. = 780 square feet, at 
4d. per foot. 2... ee de dinkg gag aioe. . 1300 
8 half-timbers for se’ ribs u each 15ft. long. 
12in. x Gin. = 60 cubic feet, at 28.... ... .. «. 6 0°0 
12 larch props for supporting ribs, each 8ft. 6in. long 
Spake hard oecd eee OE pargele O18 8 
wi ac! r ; 
4 intermediate ribs, at £6 10s. fag oy wee : 00 
peo ant ine Taio. + aii af eo 19 0 0 
sets t. long < . X 2hin., number 
=1680 neal feet, at 2d. Be ee te 
110 ) £97 19 8 
Per yard ... 17 * 
Carried to summary—per length 49 2 
Gund) oS pert taaes SUMMARY. 
ofa _ 
~ ne ont en i ae hy es , = 4 
or supporting ground ... ... ... 
Lining, brickwor! packing 
e) ‘Timber for scaffol p Comers, GC. kate 49 2 
£218 2 1 
To this must be added cost of management, such as 
offices, staff foremen, time-kee &c. &c., and 
contractor’s profit, which, together, cannot be set 
down at less 20 per cent., say... .. see thie 212 5 
5 ) £255 14 6* 
Per yard, forward... ... .. .. £51 210 


The cost of sinking shafts is also an addition to this, 
and these will cost about. £6 per lineal yard, in ordinary 
ground not troubled with much water. Sup the five 
shafts average 30 yards deep each, it follows that the sum 
to be added to the cost per yard forward of a tunnel one 
mile long, due to shaft sinking, is about 10s., and centre 
drainanother £1 peryard. Wear and tear, and depreciation, 
and interest on purchase of plant, must also be taken 
into consideration : but it is such an elastic item that it 
is almost impossible to compute it. However, when the 
tunnel is complete, there will be a good deal ‘of materi 
the cost of which enters into the foregoing estimate, an 
which will be worth something ; it will not, however; 
cover the wear and tear, &c., of the plant. ill be 
gathered from the following rough estimate of the plant 
required :— 


£ sd, 
50 tip-wagons, at £10 each «= ws tsetse eee ee 500 0 
ey ME nee “enn an. -0p0,4 s0en sont) cone 00 
25 sets harness, at £4 each 100 0 0 
3 mortar m at £150 each ... 1... 00 
5 le engines at shafts, at £210 each ... ... ... 1050 0 0 
3 engines for driving mortar mills, at £180 each 540 0 0 
Skips, rallies, trollies, say 40, at ot cone (phe 120 0 0 
Z Btw DOUCNOG, RE ROD on. nce an: seh nee cre; ote OO O 
Head gearing of shafts, 5, at £40 ... ae, a an 
5 steam pumps and pipes... 0.0... 1. 0. ue oe 750 0 (0 
a y; 50 lb. per yard, say, with turn- 

outs, &c., 2300 lineal yards, single line, 102 tons, 

EA Bircieat sails tie sesinte ane ba ae 0 
Sleepers, 1 per yard = 2300, atls.6d. wk eae 17210 0 
Fastenings—dogs, 1 ton, at £20... ... 20 0 

mien, eras LE Le OVE eR ae 
Temporary buildings of ILO OT, ONS QO ae Oe 
£6517 10 0 
Depreciation on, say, £6500, at 20 per cent. per 
annum, for two years Sed. .a6a' abet aay cae 
Interest on purchase, at 5 per cent. per annum, 
fortwo years... ... isa irekin de tepeitt hs 650 0 0 
£3250 0 0 


This, ther with contingencies, will bring the cost of a 
pe rather heavy ground,’ as aaserined, to about 
£58 per lineal yard. The author, however, has experi- 
ence of tunnels costing over £100 per yard, in some parts 
of which lining 4ft. thick was required. Bars, averagi 
diameter, with an allowance of 3ft. for drop, 


2ft. Gin. 

with timber such as this, lengths of only 9ft. were pos- 
sible. In a wet tunnel, ge or cotton gunpowder, 
will be found the best explosive, as water is an auxiliary, 


rather than the reverse, and acts as a tamping. This ex- 
plosive should not be used, unless the miners have had 
experience of it before, as its action is altogether different 
to that of gunpowder, and it is very costly. In the con- 
struction of a tunnel in heavy ground no serious. 
accident should occur. Upon the foreman miner much 
depends, and in this respect I am much indebted 
to Mr. W. Jenkinson, now constructing a tunnel 

* Ina5 yard length with lining 2ft. Sin. thick, bars ?ft. diameter at 


butt; and lft. éin. drop and no invert, there are about 430 cubic yards 
arention 5 Sebsng dina 4e0 G0 sl conenery can mhtbag 29 per eee. 
yi 


cout. te may 4150 86°25 = 30s. Angad 4 
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cheapest means, where the work is cramped. 
miner has one or two stuck in lumps of damp clay, he 
can move them about as he pleases, to throw light on 
his work. When the length gets opened out, oo 
lamps can be used with advantage. Lighting cost 
from ve. to 2d. per cube excavated. 

In bringing these articles to a conclusion, the writer 
hopes he has explained the methods of mining, oe 
an wm tunnel with sufficient clearness, and that, wi 
the help of thediagrams, he will be easily understood by any 
readerhaving some little knowledge of tunnelling, and also 
sufficiently well, that any one never havi may 
perience of this class of work, will, after reading them, 
readily understand what is being and has to be, done 
bs peeeemaen’ vis — for the = Roe and not 

himself in the humiliating position of having to give 
and be asked for orders upon a subject he knows aothing 
whatever about. 








FAIRLIE ENGINE AT THE PARIS EXHIBITION. 


WE illustrate on pages 347 and 354 a single boiler Fairlie 
engine exhibited at Baris by Mr. R. F. Fairlie, Victoria-street, 
Westminster. The engine is of 4ft. 84in. gauge, and the 
following are the principal dimensions. The engine is very 
well finished :— 


Lowmoor iron, Y;in.; smallest diameter 
hips Reo be”. 0%. ee) Dek ae 4a ee 4ft. 1jin. 
Length of barrel =... .. oe 0h oe ee oe 10K, Cin. 
Fire-box shell, Lowmoor iron, yyin. thick, sides 
and top ; throat plate, jin.; width outside at 
of fire-box s! oe % 
Mean height.. .. .. .. «. 6ft. 4in. 
Diameter of safety valve... .. .. .. «.. «  2Qhin. 
No, of tubesin boiler... cf ce ch toot ee 
Diameter of tubes .. 1. ie ch ce cgeene 
py). Ee eee eee eee - land 13 w.a. 
Fire-box, width inside at bottom.. .. 3ft. 
Length inside at bottom... .. .. 4ft. 10in. 
br kemes. ico TRL ae eee 
Heating surface in tubes.. .. .. .. «. «- 1022 square feet. 
Heating surface in fire-box .. .. .. «. 72 square feet. 
Heating surface, total . 1094 square feet. 
» ALO GTOR 2. 0c oe +» 15} square feet. 
CH 
Diameter of two cylinders .. lft. 4in. 
TT Se ie ae ee tare 
Diameter of pistonrod .. .. .. .. «s «+ Qin. 
Diameter of driving wheels .. og ow OR. ORE 
Diameter of hind wheels... . 
Wheel base, front bogie .. 6ft. éin. 
Wheel base, hind bogie .. 
Wheel base, total bogie .. .. .. oe oe 6SOKb. Olms 
Front bogle—Pinmnenr be on a ae 1 ane 13 =. by in 
” r 0} pecs sake sah n, . 
»” Diameter of boss .. .. .. .. ‘Thin. 
= Diameter of collars.. .. .. .. 8in. 
Centre to centre of bearings .. eee 
Total length... 6. se =e ee de 5ft. Spin. 
Hind eenges omeond ¢ Oxle..0. ‘ a -. 
» Diameter of bearings .. . by 
ye Diameter of boss .. .. le 
i" Diameter of collars.. .. .. «. ‘in. 
Centre to centre of bearings... .. .. .. s+  8ft. Tin. 
Total lemgtias. 2. 10 60 ce de oe “Hw ws jin. 
Main dri crank ss to es . dr. by 5in. 
Coupling crank pin for driving wheel.. .. .. 4jin. dr. by 3in. 
er aes crank pin for other wheels.. .. .. 3in. dr. by 3in. 
Travel OE WEEE 9555 EA ee ae ee thin: 
p mais of lpin. 
wih seks xa nici +» _ygin. 
Area of steam port .. -. 15 square inches. 
Area of exhaust port +. 42 square inches. 
Area of blast nozzle .. 11 square inches. 


Diameter of chimney $e: cd a a rs “vag ft BH Sins a 
Cattieieens® {1 Zo octatnets oft So ERE SRS Soon 

The tanks carry 1200 ons of water, andthe bunkers two 
tons of coals. The height of the centre of the boiler from the 
rails is 7ft. jin. The pia. ye of the engine aepty is 34 tons, 
and full, 44 tons. The feed is supplied by two No. 9 injectors. 
The “i ive force at rails, with a mean pressure of 901b., 
is 7680 lb, é 








THE INSTITUTION OF CIVIL ENGINEERS. 

The Council of the Institution of Civil Engineers have awarded 
; the following Premiums :—(Session 1877-78.) 

For Papers read at the Ordinary Meetings :— 
1. Telford Medals, and Telford Premium: 
Henry Paget Higgs, LL.D., Assoc. Inst. C.E., and John Richard 
Brittle, Assoc. Inst. C.E., for their paper on ‘Some Recent Im- 

provements in Dynamo-Electric Apparatus.” 

2. A Watt Medal, and a Telfo Pilon to Henry Davey, 
M. Inst. C.E., for his paper on ‘‘ Direct-acting or Non-rotative 
ea i x and Pumps.” 

3. A Telford Medal, and a Telford Premium, to Thomas 
Curtis Clarke, M. Inst. C.E., for his paper on “The Design 

erally of Iron Bridges of very large Span for Railway 
c. 

4, A. Watt Medal, and a Telford Premium, to Bradford 
ata Inst. C.E., for his paper on the “‘ Hooghly Floating 

5. A. Telford Premium to James Atkinson Longridge,+ M. 

C.E. for his paper on “‘ The Evaporative: Power of Loco- 
motive Boilers.” 

6. A. Watt Medal, and a Telford Premium, to Alfred Holt, M. 
Inst. C.E., for his “ Review of the Progress of Steam Shipping 


to Richard William 





during the last Quarter 
oc., for hi the “ Victoria, Albert. Me Giclee ‘Ene 

.E., for his on the “‘ Vi an e! m- 
bankments of the I River Thames.” 

For Papers Printed in the Proceedings without being Discussed :— 

1. A Telford Premium to William Gawthorne Unwin,t B.Sc., 

. Inst. C.E., for his paper on ‘‘ The a Pump.” 

2. A Telford Premium to John Lewis F. T Assoc. 
Inst. C.E., for his paper on “‘ The Main Drainage of Paris, and 
the Utilisation of its Sewage.” i 

3. A Telford det pa oy A) a be ana ‘oo ae rin 

on “* ion uth of France ; Department of the 
Focaente: éne.’” ‘ 

4, A Telford Premium to Frederick Cad Barron, M. Inst. 
C.E., begd 3 ono of the ilbao Iron Ore Com- 
P5. A Telford Premium to William Catson, M. Inst. C.E., for 
his paper on ‘‘ The Egremont Ferry Landing.” 

For Papers read at the Supplemental Meetings of Students :— 

1. The Miller Scholarship to William Bell Dawson, Stud. Inst. 
C.E., for his paper on ‘The Eastern Canal of France, for esta- 

* Has previously received a Telford Medal. 

+ Has previously received both Telford and Watt Medals. 

1 Has previously received both Telford and Watt Medals. 


ee ee 





§ Stud. Inst. C.E., for 
ons, or Foundation 


to Alfred Weeks Szl Stud. Inst. C.E., 
for his on “‘ Lead Mi » and the Wash i 


and 
of the of Lead, Copper, and Zinc, ork: Smelting 
the same.” 


The Howard Quinquennial Prize for 1877 to H Besse 
M. Inst. C.E., as—in terms of the hewnesiniit fevenser a 


new and valuable process relating to the uses and properties of 
iron. 


his paper Foun 


on “Two Miles of B 
Works at the Tay Bridge.” 
5. A Miller 





Ar the meeting on Tuesday, the 12th of November, Mr. W. H. 
Barlow, F.R.S8., beat Seep yom in the chair, the first paper read 
was ‘On the Avonmouth .” by Mr. J, B. Mackenzie, M. 
Inst. C.E. Bristol at an early od of history was one of the 
chief shipping ports in the kingdom. Down to the era of ocean 
steam: was accounted only second in importance to the port 
of London, but subsequently declined to a comparatively 
subordinate The paper described various aioe by 
different engineers for the improvement of the port from the 
time of Smeaton to the year 1860, of which only one by Jessop 
had been carried out. In 1864, Mr. Brunlees, V.P. Inst. C.E., 
recommended a scheme for a dock at the mouth of the 
Avon, which had been previously suggested. It was under- 
taken od the Bristol Port and Channel Dock Com 
1868 and was completed in 1877. The dock was on the 
tershire side of the Avon; from the anchorage of King-road in 
the Bristol Channel to the entrance lock, the distance was only 
1000 yards. The entrance channel from the Avon to the lock was 
about 350 yards in length by an average width of seventy yards, 
with a depth at high water of equinoctial spring tides of 44ft., 
and of 40ft. at o ry spring tides. The dock was 1400ft. in 

and 500ft. in width, giving a water area of about 16 acres, 
and a length of quay wall of 3200ft. The south end was not pro- 
tected by a wall, but was finished off with a slope of 24 tol. 
The range of an peg spring tide was 39ft., while that of an 
ordinary neap tide was 19ft. A special feature of the tides was 
the quantity of mud which the water held in suspension. The 
complete silting-up of the old entrance of the Avon a few years 
ago, and the opening of the present Swash Way, was a striking 
example of mud settlement and accumulation. A temporary 
embankment, to exclude the tide during the construction of 
the works, was made by tipping silt excavated from the dock 
over the ground. A wooden truss was used to exclude the tide 
while the outer clay dam was being removed. It proved satis- 
factory ; and the leakage from the tide was easily kept under by a 
small force ae. The mouth of the lock had a wing wall on each 
side, extending about 159ft. beyond the roundh and diverg- 
ing from a line el with, and 100ft. distant from, the centre 
line of the lock, at an angle of 11 deg. 30min. Rubble masonry 
faced with rough ashlar was employed. The walls were 49ft. in 
height from the top of the footings to the coping, 23ft. Gin. wide 
at the base, and7ft. wide at the top. The face was battered to 
a radius of 150ft., and the back had two steps 18in. and two 
12in. wide. The footings were also of rubble masonry, and 
rested on sand; the inverts were of brick. The clear length 
between the inner and the outer gates was 454ft. This length 
was divided by a pair of gates into two locks, the inner one 
being about +. longer than the outer one. The founda- 
tions of the lock were laid upon a bed of fine grey sand under- 
lying clay at an almost uniform level, and at a = of about 
6ft. under low water of equinoctial spring tides. The frequent 
occurrence of springs in this sand was the source of some trouble 
and difficulty. The apron in front of the lock was a mass of lime 
concrete, ed with blocks of stone of 2 tons to 3 tons weight, 
and surrounded by walls of Portland cement concrete. The lock 
gates consisted of oak heel and mitre posts, except the outer pair 
of gates, which were of greenheart, with ribs, intermediate posts, 
and walings of pitch pine and Memel. ‘The gates were 2ft. 8in. 
thick at the heel and mitre posts, and about 2ft. llin. thick at 
the centre of the leaf, exclusive of the walings. The back of 
the gates, when shut, formed a continuous arc of a circle 
from one hollow quoin to another, the radius of which was 
50ft. The ribs and intermediate posts of the upper gates were 
differently a to those of the middle and outer gates. ‘The 
height of the dock wall was 40ft. and the depth of the founda- 
tions below the dock floor varied from 2ft. 6in. to 19ft. The 
footings were of lime concrete, 22ft. Gin. in width, and 
were carried up 2ft. above the dock floor. From this level to the 
top, the wall was built of rubble masonry, faced with dressed 
stone. Two failures of parts of the dock wall, caused by the wall 
slipping forward and sinking, were then described, and the 
remedial measures es, also the modifications introduced in 
the subsequent work. The earthwork chiefly consisted of clay. 
Upwards of 1,750,000 cubic yards of material were shifted from 
the dock basin, lock, entrance channel, and foundations. Of this 
quantity, about 150,000 cubic yards were from. the 
entrance, and from hopper barges at a shallow part of 
the Bristol Channel, about three miles from the works, The aver- 
age cost of the excavations, including od ge of the pumping 
expenses, was about 1s. 6d. per cubic yard. The average Yi for 
rubble masonry was about 20s. per cubic yard. The Portland 
cement concrete consisted of 1 part of Portland cement, 3 
of sand and gravel, and 5 of stone broken to a small size, and the 
whole mixed with —_ blocks of stone. The average price of this 
concrete was about 168. per cubic yard. The lime concrete used 
for the foundations was mixed in the peopertions of 6 to 1, viz. 
1 part of lime, 2 parts of sand, 2 of ashes, 2 of broken stone, and 
cost about 10s. per cubic yard. 

The second poger read was on ‘‘ The River L: 
of Belfast,” by Mr. T. R. Salmond, M. Inst. C.E. 

About two and a-half centuries back, the harbour of Belfast 
was but an insignificant creek of the , and was under 
no regular form of government, In 1785, the tide flowed up the 
river, a short distance above the town, but ebbed almost entirel 
out, leaving a narrow serpentine channel of fresh water, whic 
flowed th h extensive flat sands. The quayage amounted to 
about 1780 lineal feet, one-half of which conld only be counted 
upon as suitable for vessels of large en. In 1837 an Act was 
obtain embracing the following works, which were ordered to 
be carried out :—1st. The construction of a new navigable channel 
through the slob-ground, from the Dunbar Dock entrance to a 

int in the old channel course nearly opposite Thompson’s 

‘ower, thereby cutting —- the first bend of the old channel 
next the town: Secondly, t eo a age of all the existing docks 
and quays, which were owned by private individuals, and the 
pepsin and improving of the same. , the formation of 
& $eCO! t i 


Third] 
— cutting or channel h ‘the Flats” in con- 
tinuation of the first cut to the leereldie Viste elavea water 
would be secured. The first doctien of the how chaamal, from 
the Dunbar Dock to Thompson’s Tower, was completed and 


opened for traffic in the year 1841; the cutting was about 
3000ft. long, 370ft. and 12ft. deep at low water. 
The soil excavated from 4 fas gs New used in Pog Peveow 
u een’s 
Island, a large portion of which has been tillsed for my. 
ing Between the years 1846 and 1849, the 
second cut of the new channel was executed. This cuttin, 
through ‘the Flats,” ween the Twin Islands form 
the excavated material from the bed of the cut, was about 
‘long, the width at the top being about 450ft., and the 


* Has previously received a Miller Prize. 
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depth about 23ft. at high water. A commencement was made in 
r 


the 1858 towards the dee of th le 
ieee. So great was Le ee Ot eased by di 


were enabled to reach the quays at spring tides gone g t- 
ening their burthen. Dredging operations had been carried on 
from that date to the present time. The present course of the 
navigablechannel at Belfast was straight for a distance of two 
miles northwards from the Clarendon dock entrance, and it had 
an ave depth below low water of about 12ft. From the north 
end of the Twin Islands it was ‘serpentine for about one mile 
towards the pool of Garmoyle, which had a depth of 20ft. at low 
water. From this place it followed for another mile a straight 
course through itehouse roads, and curved again towards the 
north-east, ac a bar about 4000ft. in 1 » with lift. 
depth of water oVer it opposite the Oyster » into the open 
lough. e author gave a description of the shipping accommo- 
dation at present available at the port. ther more than one- 
half of the quayage was of stonework, and the remainder of timber. 
On the Coun own side of the harbour the subsoil was chiefly 
sand and stiff red clay; on the County Antrim side it was prin- 
cipally soft blue clay, for a depth of upwards of 66ft. before a 
firm stratum of sand or clay was reached. Between the years 
1844 and 1847, when the construction of new quays was under- 
taken on both sides of the river northwards of the Queen’s Bridge, 
from the designs of Messrs. Walker and Burges, a timber wharf 
facing was adopted, being tied back by iron rods and stay piles. 
The cost was comparatively small, being only about £12 12s. per 
lineal foot of wharf, which included “filling,” to the extent’ of 
about 170 cubic yards to each lineal foot. In the year 1864 the 
dock accommodation was extended to provide a greater depth of 
water, and the new works were executed in stone. The depth of 
water for which provision was made was, on the County Down 
side, at Abercorn Basin, 10ft. at average low water; and, on 
the County Antrim side, 15ft. at low tide. The paper then 
described the construction of the walls and of the foundations of 
the Abercorn Basin, and of the Dufferin and Spencer Docks ; 
also the settlement of the walls of the d consequent, in the 
author’s opinion, on the weakness of the piling timber, the in- 
sufficient depth of footings, and the unsuitable material for 
filling in’ behind the walls. The general character of the most 
recent practice was exemplified by the Queen’s Quay, which was 
constructed in 1877. ‘The average rise of the tides at Belfast 
Harbour above Ordnance datum was 8ft. 10in. at spring tid 
and 7ft, din. at neap tides.. The highest spring tide on reco: 
was 17ft. 2in. above Ordnance datum. The revenue of the port 
in 1786 was £1558 ; that of 1876 was £99,533 6s. The tonnage in 
1786 was 38,421, and in 1876 it reached 1,497,585 tons. 
The third paper read was on ‘The Whitehaven Harbour and 
Dock Works,” by Mr. J. E. Williams, M. Inst. C.E. White- 
haven being situated on a bold and exposed coast, it was not sur- 
prising that many schemes had been brought forward for the 
improvement of the harbour. In 1768, Smeaton proposed its 
enlargement by the construction of a north pier and other works. 
Many other schemes followed, but it was not until 1823, when 
essrs. Whidbey and Rennie suggested the construction of 
the west pier, that practical steps were taken to further enlarge 
and improve the harbour. The work was commenced in 1824; 
as the pier advanced seaward it became evident that the harbour 
was rapidly silting up. This was no doubt caused by the struc- 
ture intercepting the shore currents, carrying with them sand 
and other matter in suspensi To teract this depositi 
within the harbour, Mr. Rennie urged upon the trustees the 
importance of constructing the North Pier, by which the current 
setting to the southward would be dive This suggestion 
was not adopted, and a few years later, when the West Pier 
was well advanced, the shipmasters of the port memorialised the 
harbour trustees, to prevent the further extension of the 
structure, as the difficulty of entering the harbour had already 
been greatly increased. In 1833, after Sir John Rennie had again 
advocated the importance of pr: ing with the erection of the 
north pier, the work was commenced. In January, 1836, during 
a@ severe westerl b pre one vessel out of a large fleet, in entering 
the harbour, fo’ the crane engaged in completing a jetty at 
the end of the north pier. In consequence of this mishap and of 
other accidents to the shipping, a public meeting was held, and a 
copy of the resolution passed was forwarded to Sir John Rennie, 
who in reply, reminded the trustees that the pier head of the 
west pier had not yet been constructed as he had recommended. 
Subsequently the spur at the end of the north pier was removed, 
and the west pier was completed by building a bold pier-head. The 
total cost of the works was about £160,000, On the completion of the 
west and north piers, the harbour cf Whitehaven became one of the 
most commodious and convenientin the Channel, and many schemes 
were brought forward for obtaining wet-dock d atthe 
rt. But it was not until 1871, when the trustees of the town and 
bour obtained the Whitehaven Dock and Railways Act, that 
ractical steps were taken in the matter. ‘The works were 
Ratgned and carried out by Mr. Brunless, V.P. Inst. C.E., the 
author being the resident engineer. In addition to the wet dock 
and railways, the works included the construction of new piers 
within the harbour, and the carrying out of other important 
improvements in connection with the port. The site of the dock 
was that originally pro by Mr, Stiven, the surveyor to the 
trustees, and consisted of a portion of the north harbour and ship- 
building yard. This area was chiefly covered with sand, in some 
places of a treacherous and silty nature. Considerable difficul 
was experienced in executing the work, owing to the nort 
harbour ers to be kept open for shipping, was, 
therefore, tidal and intermittent in character. e dock 
was opened for traffic on the 22nd of November, 1876, the 
tidal water having been excluded from the area of the dock 
works in the previous April. The wet dock had a water 
area of acres, and was surrounded by quay walls 40ft. in 
height. The entrance was 50ft. wide, and the depth of water 
was 21ft. over the sill at spring tides. The old north wall was 
demolished, and a new pier, 50ft. wide, was constructed, the 
north harbour admitting a much larger class of vessel. The sea- 
ward face of the new pier was built of ashlar, set block in course, 
and surmounted with a parapet wall. The walls against which 
the vessels lay were built of rubble and concrete, the face being 
hammer-dressed, and laid in broken courses or snecked, with a 
batter of lin12. A portion of the foundation of the west qusy 
walls was piled, and during construction a short length of the 
outer wall slightly settled immediately over the old channel of 
a@ land stream. is was arched over, and the wall carried u 
and surmounted by coping. In order to connect the north an 
south sides of the harbour for traffic, an embankment was formed 
across the beach in the inner harbour, the seaward face of which 
was protected with stone pitching laid to slope of 14 to 1. 
Upon this embankment the permanent way was p connect- 
ing the north and south sides of the harbour. Si were also 
laid round the several quays in connection with the London and 
North-Western and the Furness Railways. The crossing of the 
patent slip at the south end of the embankment was effected by a 
rc ; the t of the bridge was 70 tons, and it could 
be opened or closed by one man at the turning gear. The old 
timber slip was demolished and a new one constructed further 
seaward; the extension of the waterway of Pow-Beck, and the 
construction of a new quay across the end of the Custom-house 
Fasc, wore alec eltected at tha patho thu, The total cost of the 
construction of the wet dock, the north harbour extension, rail- 
ways, and all other improvements was about £100,000. 


: between at page 1858 and 1861, that vessels of ft. ht 

















Wuirsy Harsour.—At a public meeting in Whitby on Tues- 
day evening last, a petinen Bro gee appointed Ay y Gnd we 
steps for applying to Parliament for an amended Act, empower- 
ing the trustees to make neceemey improvements and extensions 
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A pecuttarity of this’ engine is that it 
was originally intended to be worked as a 
condenser, but had at the last moment to be 
i i t form to suit the 


disadvan nevertheless its action was 
steady, it would no doubt when in 
service, as a condenser, fulfil its duties 


in a creditable manner. In —— — 
nearly every engine in the Exhibition, the ~ 
valves action pot or less a modification 
of the Corliss, or bears at any rate a 
semblance in principle if not in actual 


construction. 
The distribution in this case is rape 6 
in such a manner, that the excentric x 
acts in the first place on the shorter arm A 
of a crank lever, whose other and longer arm 
B carries a friction pulley, which presses on 
the surface plate C at the end of the double 
lever D, whose other end lifts the double- 
seated valve. The face of the surface plate C 
is divided intotwe parts, theexterior of which 
presents an inclined plane to the friction 
pulley, and the other or interior half the arc 
of a circle, with a radius equal to the arm of 
the crank lever B plus half the diameter 
of the friction pulley centreing from the 
axis of the so AB. The friction 


depresses the surface plate, and, lift- 
ing the other end of the double lever D, 
raises the valve until it has passed the point 
of intersection between the inclined plane 
and the arc, after which it has no further 
action on the lever until the liberation and 
descent of the valve at the moment of cut- 
off. The closing of the valve is effected b 
a spiral spring, which is acted on at bo 
apis es naha-ais ths valve bagien to tien. The 
lower part is pressed upwards by the lever 
D, and the u downwards by the lever 
and pin E, which are conn and act in 
unison with the arm A of the crank lever 
‘ AB. The ascending motion of the spring 
ceases as soon as the pulley has the 
summit of the plate C, whilst ¢ e descent 
continues to the end of the course of the 
. But the degree of compression of 
the spring at the moment when the valve 
pow god to re-descend—that is to say, when 
iction pulley again reaches the apex of 
C—remains constant. 
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rod to pass, In this way the pressure of the 
ifaam bolas the valve in place and obviates 
the inconvenience of keeping the valve up to 


its face by springs when underneath. 
Besides this faa coniictien of dirt and 
age is impossible... The general constrac- 

ion of the engine will be seen from the 
drawing. ‘The governor is one of Messrs. 
‘Buss, bart, and Co.’s ‘‘ Cosinus.” The 
dimensions of cylinder are 14°34in. diameter, 
2ft. 11 }in. stroke, number of revolutions fifty- 
eight ; horse-power, 50 effective, when con- 
structed with condenser. The pressure of 
steam is three atmospheres, the cut-off one- 
fifteenth of the stroke, but these are condi- 
tions intended for a condensing engine of the 
same construction, and can hardly be taken 
as a criterion of the engine exhibited under 
the abnormal abridgment of its fair propor- 
tions. 








DOBSON AND MUDGE'S FILE 
CUTTING MACHINE. 

In our last impression we gave illustra- 
tions and particulars of Messrs. Dobson and 
Mudge’s rasp cutting machine. We now 
give illustrations and a. of the file 
cutting machine. In our illustration Fig. 1 
is a side elevation of the cutting machine, 
Fig. 2 is a front elevation, Fig. 3 a horizontal 
section on the line x2, na, Bing Fig. 4 is a 
transverse section on the line yy, Fig. 3. 
Figs. 5 and 6 are a plan and elevation of a 
tang holder, Figs. 7, 8, and 9 show portions 
of the machine detached. 

The same letters indicate the same parts 
throughout the illustrations. A is a circular 
supporting bed to which is fitted the toothed 
ring B, and to which motion is imparted 
by means of the pinion D. On the circular 


longitudinal ves F! at its sides, and 
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DOBSON AND MUDGE’S FILE CUTTING MACHINE. 
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and ing with the feed screw 
G. In Fig. 1 this nut is shown 


and when in this position it allows 
the travelling bed F to be moved 
back or forward in the swivel 


already cut or placing one in posi- 
tion for cutting. 

I is a vertical handle secured 
to the travelling bed F for moving 
the same back or forward in the 
swivel frame E; ‘J is a lock-plate 
with a handle K working 


handle I, for keeping the half nut 
H ao when it is down 
upon the feed screw G. 

L is an ——— tang-holder 
shown detached and somewhat 


secured to oneYend of a shaft W, 
running in a bearing in the said 
bracket Q, the shaft having secured 
to = — = the = D. 

is the driving carrying 
the balance or fly-wheel Y, the 
trip Z, and the gear wheel a, 
which communicates motion to 
the gear wheel U; 6 is a spring 
saddle, working freely on the ful- 
crum studs c. One end of the 
spring saddle 5b is raised or 
lowered by means of the hand 
screw d, to increase or diminish 
the tension of the spring or sprin 
e for rypnting the force of the 
blow of the cutting tool. The 
hand screw d is held in ition 
by a shaft f sustained in i 
in the vertical sides A’ of the 

















modified in Figs. 5 and 6. It is machine ; h is a hinged bar pivotted 
provided with spring pins and jam on the shaft g. Atl isa me 
nuts at L' in its top and two secured to the under surface o 


sides, which pins are ok ng 


the hinged bar h, and whose 
to the tangs of various decreased 
blanks, 


tension is increased or 
by means of the hand screw j; 
= es een cutter head 





held jn position by the stop , siege in guides n, attached to the vertical 
O aad the cam O*, as will be seen in Fig. 3. | sides A?. The excentric wheel 8’ and shaft T have motion | parallel sides A’, the crossh boing pereided wiih « iiarien 
8 and 8! are ‘two excentric or heart-shaped¥gear wheels, | imparted to them by means of the wheel U secured to the the end of the compound 

a 








roller 9, upop which im ; 
a ReagET pehad ti er Bg ooo 


et | hin wheel B* eommolente mogton fo fe wheal B, which 
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the teeth; 74, Figs. 1, 2, 7, 8, 9, are the 
cutter guides recessed to receive the sides of the cutting 


8 is a lug or stop secured to the crosshead m for pre- 
venting the r from being driven upward by the force of 
the blow; tis a yoke fi to the lower end of the tool 


guides g, the yoke ee provided with a set screw. : 

At xz, Figs. 1 and 2, is a bracket, secured to the swivel 
frame E, serving as a journal for the shaft y; zis a pinion 
secured to the end of the shaft y, and ing into the toothed 
rim B; a’ isa plate secured to the front end of the swivel 
frame E, at or near the top of which ——— a bearing 5! 
for the front end of the feed screw G; the lower end of 
the plate a’ is provided with a bearing c' for the shaft y; 
d* is a gear wheel secured to the end of the shaft y, and 
communicating motion to the gear wheel e', which is secured 
to a sleeve f*, running on a stud held in a by the 
plate a'; g* is a gear wheel secured to the front end of 
the feed screw G; A’ is a gear wheel running upon a stud 
held by the quadrant i, and communicating motion to the 

wheel g'; j' is a gear wheel running upon a stud 
feld in position by the said quadrant i', and communicating 
motion to the gear wheel h'; k' is a wheel placed in front of 
the wheel ¢', and secured to the sleeve /*, and communicati 
motion to the wheel j'. The quadrant i' 7’ is thus arran, 
to swing freely on the end of the feed screw G, one of its arms 
being provided with a semicircular slot m' and handle n‘, and 
constitutes the very ingenious feedarrangementof the machine ; 
the slot allows the quadrant to be adjusted to various wheels of 
various sizes, according to the required speed of the feed 
screw G and travelling bed F, to adapt the machine to cut 
the files with fine or coarse teeth as desired, that is to say, 
with any required number of teeth or cuts to the inch. 

In working the travelling bed F is provided on its face 
with a strip of copper or lead, upon which the blank rests 
during the process of cutting, so that a blank cut on one 
side or surface may be turned over and cut on the other side 
without injuring the teeth already cut. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible the opinions of our 
correspondents. 





THE INSTITUTION OF CIVIL ENGINEERS. 


Str,—I have read with great interest your leader of the 8th 
inst., as also the letter by “‘ Engineer,” on the subject of the 
Institution of Civil Engineers, and herewith ask permission to 
say a few words on the other aspect of the case. 

It is admitted on all sides that the cry for reform has been 
raised principally on account of the somewhat capricious treat- 
— dealt out by the council to those — w ° from their 

ringing w subsequent practice, sho’ ave been acce’ 
able as Members,” but have been made “‘ Associates.” “After 
years of agitation and discussion, and, no doubt, with anxious 
consideration of the whole subject, the council have certainly at 
last decided to facilitate the transfer of those Associates to 
Membership, but they propose to do it in snch a way as to entirely 
counteract the benefit otherwise conferred. In their lately- 
submitted bye-laws they proposed to add a higher class called 
“Fellows,” and to so lower the qualifications for new candi- 
dates to the class of ‘‘ Methbers” that it would in future confer 
just as little honour to belong to that claes as it now is for a 
qualified engineer to belong to that of ‘‘ Associates.” If it be main- 
tained, as it was at the late meeting, that something should be 
done to distinguish the “ grey hairs” of the profession from the 
younger Members—which I admit will be a very proper thing 
to do—then I rejoin that the new bye-laws as pro: would in 
no way be calculated to bring about that desirable object. ‘The 
class of “ Fellows” would v soon contain at least 2000 
Members, who must necessarily a very mixed body, and, as 
such, convey no idea of merit as to any of its constituent purts. 
Such an arrangement would, therefore, tend to perpetuate the 
present divisions, heart-burnings, and jealousies, only in a much 
more acute form. In fact, the remedy would be worse than the 

i Now, I beg leave to bring before your readers a 
scheme of rearrangement which has been in my mind for some 
time, and may, perhaps, be worth considering by the council 
of the Institution. It is as follows, viz.:—No one to be admitted 
as Corporate Member until he had reached the age of thirty, and 
with greens so eee with those at present required, or, if 
possible, even somewhat higher. Engineers who are much younger 
than thirty will have = just come out of their time, and it is 
only fair that they should not be accorded that standing in the 
profession which incorporation with the Institution would give 
them, before they shall have had at least a few years of practical 
experience ; and I am quite satisfied, from what I have heard, 
that by far the greater number of young engineers—who, more- 
over, generally would be in the position of assistants—will be 
y ee ready to wait the few years necessary under this head for 

e sake of the standing which their final election as Corporate 
Member will give them. The Members elected as above would 
form the only class proper of the ‘@ yr enjoying all the 
ree ec ted under the charter. But in order to give the 
old an distinguished members of the profession a recognised 
position, I would raise an inner or honorary division called 

‘ Fellows,” titular only, and without any new corporate 
privileges. These gentlemen should not be under fifty years of 
age, well known in the ae rey Me distinguished by the 
services rendered thereto and to the Institution. They should be 
@ limited but sufficient number, say 150 or 200, selected and 
elected in a very careful way so as to obtain only good men, but 
their admission to the council should be restricted to certain pro- 
portions. 


In regard to the younger members of the profession, I have 
already stated that they should not be incampomed until they 
reach the required age. Up to that time they would be attached 
to the Institution similarly to the present class of ‘‘ Students,” of 
which class they would indeed form the continuation. ey 
might be called “ Assistants,” ‘‘Adjuncts,” ‘‘ Graduates,” or 
any other suitable name ; the present name of “Students” 
might be retained for such of the young gentlemen only as are 
not out of their time yet, after which they would become juniors 
of the profession. 

Thus the Institution would consist of ‘‘ Members” only, som 
of ,whom;are entitledg‘‘Fellows,”,’ as a'mark of honour an: “ 
amongst their low-~Members. There would be attached, 

cerporate pao fees class of fo [ay ee in 
most cases, thoughynot}{ necessarily [so ve begun being 
“Students.” There would also be the a - consisting 
en! of non-engineers ;Jandj the}“* Honorary,Members” as at 


Such an arrangement, I to think, would raise the 
states of the Institution, aal’Gould do away Wak uch 
_potice-sgalamt ts management within and without, and, by doing 





justice to al, it would no doubt prove workable, which the bye- 


before us could never be.. 
Srr,—The position of the itution of Civil Engineers at the 
mee Peed, one, Diendh.ef a soclety, which 
thousand Members num 
have hitherto 
ye 


some to t vite bat it was felt & oy, the: ity 
a teeing fa ty int, rea a 
had | If I correctly understand 


- carefully © extracted. 


notion—I think Or ore not acting judiciously in the interest of 

i us assume, for the sake of argument, that 
there are 10,000 Civil Engineers in the British Empire. n 
on what just ground could it be proposed to Jimit the 
title of pt peo tna to one-tenth part of that number? On 
a See hand, as anyone may = himself i. civil | 
without incurring any pains or penalties, it is only right that it 
should be ascertained whether candidates are really what they 
profess to be, and some definite qualification is evidently neces- 
sary ; but to decide as to what constitutes a civil engineer is no 
easy task. For instance, many existing branches of the profession 
were not dreamt of by Thomas Telford and his associates when 
they obtained their charter, and are, therefore, not mentioned in 
it, which makes it difficult to adhere strictly to the letter of the 
existing bye-laws. Nevertheless, so difficult would it be to arrive 
at a better definition of a civil engineer at the present crisis, that 
I think the old qualification may very well stand, as it is suffici- 
ently elastic, where there is a wish to do so, to stretch it so as to 
include the whole range of the profession. 

I would therefore suggest that the council should invite an 
equal number of gentlemen elected by the Associates to unite 
with them to form a special committee, whose duty it should be 
to examine into the status of the present i the Insti- 
tution with-power to transfer into the class of Members all such 
as they deem possessed of sufficient qualifications to entitle them 
to as civil engineers. ane 

There is no doubt they would find it necessary to increase the 
number of Members, but would it necessarily be a misfortune that 
the title of Member of the Institution of Civil Engineers should be 
borne by a larger number than at present ; I think not. The title 
would at any rate have a better standing than it would had the 
senior Members been allowed to call themselves Fellows, and in 
these democratic days the aristocracy of the profession should 
yield with agood grace, recollecting that for many years the Asso- 
ciates have contributed more than the Members to the wealth, if 
not to the influence, of the Institution. JUNIOR MEMBER. 





DELETERIOUS INFLUENCE OF THE ELECTRIC LIGHT. 


Sim,—My attention has been called to the ominous surmises of 
Mr, Thwaites respecting the hygienic qualities of the electric 
light. He quotes an experiment showing that, when electric 
sparks are passed through air, nitric acid is formed. There seems 
to be no doubt about this result when coil sparks are used with 
platinum electrodes. It is not strictly true that lightning is the 
electric light. Your correspondent suggests as a sequence of the 
experiment that, on the general adoption of the electric light 
nitric acid will be formed in quantities deleterious to health. i 
am of opinion that the fact of carbons being used alters the con- 
ditions, and that with carbon points nitric acid would not be 
formed—(1) on account of the subsequent hydrogenation of a 
lower oxide of nitrogen than Ne O; (ammonia being formed b 
the hydrogenation of nitric acid); and (2) on account of a catalytic 
action of the incandescent carbons on any nascent oxide so pro- 
duced. I do not state that such changes would actually take 
place; I think they would. But I do say that proofs are wanting 
that the formation of nitric acid occurs. eos if I am 
wrong, no misgivings need be entertained, for we shali probably 
see the carbons invariably burnt in opal or other globes, not only 
on account of the more diffused and subdued light thereby pro- 
duced, but also as a means of conducting off the ozone—unsavoury 
to the non-scientific nose—and carbonic acid, concerning the con- 
siderable production of which no doubt can be entertained. 

ALEX. E. Fiver Fel. Inst.,Chem., 
Assistant Chemist, Ebbw Vale Laboratory. 

Monmouthshire, November 11th. 





FREE TRADE AND PROTECTION. 

Sm,—I was pleased to see your article on ‘‘ Free Trade v. Pro- 
tection.” This non-reciprocity free trade is losing ground every 
7 In my own case, I can state that once a free trader after 
‘“‘the straitest fashion of that sect,” seeing I gave £100 to the 
League Fund and was made a vice-president, I now see the folly 
of such a policy, and am beginning to think with Napoleon, that 
‘“‘if an empire were of adamant the political economists would 
grind it to powder.” Look at our present condition. 

Just let me give an instance of the operation of this insanity— 
free trade in watches. They come from Geneva a few shillings 
ay than they can be madein England. This is a gain to 
the buyer of the watch, a comparatively rich man. But how 
about the maker of watches, a poorman? He is thrown out of 
work, and this beautiful manufacture with its attendant trades 
thrown out of gear. JAMES HARVEY, 

Chatham-place, Liverpool, November 9th. 





Srr,—To many of the younger advocates of “ reciprocity ” the 
victory of free trade over protection is simply matter of > 
and when I hear one of them say that if we admit foreign 
free the producers of these fo: should also admit ours 
on the same terms, I give him t for wishing to do what is 
right and fair, but I am an old free trader—I know what protec- 
tion meant—and to me means the same thing. If 
you put a duty on ae ae article you raise the price to the 
consumer just as much as you put on, plus tage of profit, 
&c., put on by the seller of that article to the consumer. You 
say that in Cobden’s time the rate of importation of agricultural 


| great body of the le. 
~ .Wincanton, Boren r 9th. 


a 
ae ray Sar ee Se Se oe 
“I would not like to be the minister who would to put a 

icles of which the working population 


get so much if the prices were er. 
suffering from a want of “‘ reciprocity.” a 
Sacas of Shave or Sour yous aus ame te atens-al e present 
depression ; better times will follow by and by. The. buyer of 
cheap goods has the best of it now, three or four years the 
seller of dear goods had the run ; things change, 


and will 


L it a country adopts a system of free trade it ie done for its own 


, not for the benefit of the producers of foreign goods, and 
yates does not adopt free trade it increases the prices to 
the consumer of all protected articles, thus heavily taxing the 
Free TRADER. 





PLUMBAGO AS A LUBRICATOR. 

—The value of a good lubricant cannot be over estimated, 
but I fear the use of plumbago as a lubricator is little 
understood by us engineers. ‘The reasons are various. Until 
lately it has not received attention from the manufacturers, and 
from experience many will bear me out when I say that prin- 
cipals as a rule are prejudiced against anything out of the 


ordin: routine. I have been experimenting with the Plum- 
bago Company’s lubricating plumbago, but so far I cannot give 
any special data. ‘The bearings we have run proved satisfactory, 


The saving in friction must prove considerable. On the teeth of 
wheels the saving is very marked, and the wear on wooden cog 
is much reduced. We have also used plumbago in the foundry 
with much success. It leaves a very clean skin on the castings. 
FoREMAN, 
THE ACTION OF CONTINUOUS BRAKES. 

Srr,—Much valuable information on the action of brakes has 
been derived from the various experiments that have from time 
to time been ied on since the Government Brake Trials of 
June, 1875, and i 





perhaps Captain Galton has added more to the 
subject than anybody else. Of the eight brakes e ented 
with at the Newark trials, the Westinghouse autom and the 


Smith’s vacuum are the only two that at the present time are in 
competition, for though the London and North-Western con- 
tinue to apply the chain brake to their rolling stock, the Lanca- 
shire and Yorkshire Railway are experimenting with both the 
Westinghouse and Smith’s, in addition to Fay’s hand brake, 
which they have. used for so many years. The other brakes 
represented at those trials seem to have died a natural death. 

n the paper “‘On the Government Brake Trials,” which I had 
the honour of — before the Society of Engineers in October, 
1875, I pointed out that these were the two most efficient brakes, 
and I anticipated that the battle would lie between them. I was 
very glad, therefore, to see that these two brakes had met on 
something like equal terms under the superintendence of Captain 
Galton, but it appears to me yaad end report of these trials in 
your issue of November Ist is h Wy as impartial as an article in 

our valuable paper should be. The inference at first drawn 
rom the report is that the vacuum train was more specially “‘got 
up” for the trial than the automatic, but on closer re ing it 
turns out that the latter had also very recently been thoroughly 
overhauled, and within two days of the trial was carefully re- 
examined with a view to those trials. It was certainly unfortu- 
nate that the brake on the engine of the vacuum train gave so 
much trouble, but it seems impossible—with the present form of 
the vacuum brake--to take advantage of the full weight of the 
engine and tender for retarding purposes, without serious results 
to the rest of the train. This, however, is the effect of the slow 
action of the vacuum cylinders. 








BRAKE ON 


Returning to your report of the trials—the value of the results 
attained (as set forth in the two first tables on page 309) is 
seriously affected by the very singular coincidence that all the 
automatic experiments took place ‘‘on a very greasy rail,” while 
the vacuum had “‘a very good rail.” Captain Galton and Mr. 
Stroudley ought to invent some apparatus for measuring the 
d between ‘“‘a y greasy” and “a very rail.” 

n the diagram (Fig. 2) of the vacuum train, there seems some- 
thing wrong with the pressure line (2) of the seventh vehicle; 
instead of the curve of the vacuum line being formed and main- 
tained in a ratio between that of the 1st and 13th vehicle, it 
clearly is subject to some leakage from the very commencement 
of its action. Does not this affect the value of the results? and 
why was it not at onee discovered and remedied ? 

though the automatic undoubtedly is far quicker in acquirin; 
its pressure, apparently it does not keep that pressure up so we 
as the vacuum, nor indeed in the trials under consideration is that 
pressure £0 great ; what therefore seems necessary in order that 
the vacuum should be acknowledged as the best brake, is that its 
action should be quickened. The Hardy cylinder and diaphragm 
ially does this at the expense of the stroke of the leverage, 
ut is not so effective as the ‘‘ Smith’s bellows,” the objection to 
which is the enormous capacity of the sacks which have to be 
emptied. The enclosed sketch Twhich I have lately found among 
some papers, and which is dated March 22nd, 1877), will to a great 
measure overcome this evil, while still adhering to the old 
** concertina form.” 

I would also nous to those experimenting with the Smith’s 
ejector the advisability of reducing the size of the nozzles instead 
of in them, at the same time adding to their number. The 
length to which this letter has already+grown a my here 
giving my reasons for such s' ion, but I be happy to 

lo so to anybody interested in the subject. 

Before ending, however, I should like to add a word on the 
question of cost of maintenance. You give 2s. 6d. per vehicle 

r annum, as the cost of maintenance of the automatic. 


this include all the charges for overha‘ and repairing the steam 
donkey engine and air-pump?—overhauling and renewal of all 


produce was not so great as now. ly it was not—our | springs, dia valv i 

4 4 r es, &c., in the automatic arran; 
Loe got ne ore Sow of i ee Ga Gh ne eee ay | ment der cach ‘ehicle? If so, Y_ congratulate the North . 
imports are checked. ae , British Railway on the cheapness of their 


Again, you speak as if, because rents are 
going down, therefore we should go in for pelecetiag. Wh 

should not we go down as well as other Ye ode ey have 
been constantly up ever since we got rid of 
ado; free trade. “I 4 e wh ~ 


ather of present sell al been of = 
er. 
that if the of. huond fu sacdasehe the wuaiing eskequant hes 
money to buy beef a ae These are ge oongte! 
are at 
prices. You say, “It is t to believe that mn of 
by other countries is really that unmixed essing 


Y {cost of maintenance of the vacuum. Surely 





ur. 
It is unfortunate that no data are forthcoming sgeeting. the 
e reat 
Northern Railway could by this time afford some information 
on the subject; they began to apply this brake in April, 1875. Mr. 
Tomlinson too might be able to give some very valuable informa- 
tion respecting the cost on the Metro litan; however, being 
abnormal usage, would not tell in favour of vacuum. In 
conclusion, I trust we may have more information afforded us 
respecting the vacuum for it a that though every- 
y admits that it is a most valuable and well worthy of 
cee, ee te oe eee ae ot 
ion it is wo y only wri a 
is the hope that it may rouse ee to poe pay what I 
openly maintained in Leake f 
ov. 


Lansdown Engine Wont Pages MADR “eee 
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RAILWAY MATTERS. 
A NEw station—-the Staincliffe and Batley Carr station—has 
been cgiened: on the Lgudinr anl North-Western Railway at 
Hanging Heaton Common side, midway between Batley and 


Dewsbury. 
EneiisH people have often the French system of 


a access to station pl until the trains are about 
start. Eastern of way Compan’ now, 
however, decided to allow passengers to enter the ‘orms 
good time, as in England. 


THE Midland Railway Company have secured land in Wolver- 
pre eg rp ek | are about to erect 
stations, and the work is to be executed by 


P. Horsman 
and Co., builders and con Wolverhampton. Hitherto 
this somene hee accommodated itself in the stations of the London 
and No estern Company in that town. 


Tue North-Western Railway Company is about to commence 
a large water reservoir in a field situated near the 


from a “3 well w has already 
in the Colne Valley, in the neighbourhood of the 
viaduct between Watford and Bushey stations, 

THE forest of scaffolding, which has for some time encumbered 
the entrance hall of the London ‘and North-Western station at 
Euston, has been removed, and the decoration work, for which 


the heavy scaffolding was e has been completed. The hall 
is 125ft. in length, 64ft. wide, ft. in height, so that heavy 
scaffolding was required for light work; but that used would 

to ordinary observers that decorators must be very heavy 


men. The hall has now a fine appearance. The style of deco- 
ration is quiet but well suited to the design of the hall 

Tue New York Elevated Railway isin trouble. The Grand 
Jury of the Court of General Sessions in New York has made a 
presentment against this road as a nuisance. The presentment is 
made after investigation on complaint of a number of citizens 
made tothe jury. The jury, after stating that the road is in 
itself an unwarrantable invasion of — ayd private rights and 
@ grievous nuisance, and its opinion the ture would not 
have granted a charter for the road, had all the attendant evils 
been anticipated, proceeds to specify several matters, which it 
holds to be unn evils, which could and should be remedied 
at once, These are the dropping of oil and cinders from the 
pe pe upon foot-passengers and vehicles in the street ; the smoke 
and gas from the engines, and, above all, the great noise made by 
the trains. While it is not held that the noise can be stopped 
altogether, it is thought that it might be greatly diminished, and 
that the running of trains at night, when there are few passengers 
and the noise is most heard, might be stopped. 

Tue fact that soma steel rails wear much longer than others 
has attracted much attention from engineers and metallurgists. 
The question is one of considerable importance, and for this 
reason different rails, which had been in use on the Pennsylvania 
Railway have been carefully analysed and their chemical com- 
position and other qualities ascertained and compared with their 
wear. Dr. Dudley, chemist in the testing department of that 
railway, read a paper at a late meeting of the American Institute 
of Mining Engineers, in which some of the results of his investi- 
gations were given. These confirm the observation often made, 
that the hardest rails do not wear the longest. The wear to 
which steel rails are subjected is that of rolling friction, which is 
in reality a succession of blows. The effect of blows on a hard 
substance is to crumble it, while on the sufter materials a perma- 
nent distortion or change of form is effected, which is in roamy 
the “flow” of the metal under the pressure of the blows. 
material, then, which is so soft that it will not crumble and so 
hard that it will not flow will probably offer the greatest resist- 
ance to wear under a succession of blows like those produced b 
rolling friction, The question is of t importance, as uni- 
formity in quality of steel rails would secure a great annual 
money saving. 

Iris stated that chilled wheels were used on the Emperor 
Ferdinand Northern Railroad, of Austria, as early as 1855, and 
have ever since increased in number, so that now with 10,000 
lu; e trucks, 23,140 such wheels—21,696 from Ganz and Co., 
Buda, and 1444 from Count Andrassy’s Works, at Dernoe—are 
in use. The following figures are deduced from a table giving 
some data concerning the life of chilled wheels on the Northern 
Railroad. The timeis given and not the mileage ; thelatter can be, 
however, approximately found by multiplying the years by the 
average mileage per year, namely, every wheel is guaranteed to 
last five years, and in case of failure, is exchanged by the manu- 
facturer. Between the years 1855 and 1872, 34,309 chilled wheels 
were bought; of these, 25,497 or 74°31 per cent., were exchanged 
before reaching five years of service, and up to 1878, 6505 more, 
or 19°25 per cent., had been disabled, leaving but 2307 still in 
use. Of the latter number ten have been running since 1862, 
41 since 1864, 129 since 1865 and 1867, 530 since 1 and 1869, 
709 since 1870, and 888 since since 1871 and 1872. In the last five 

ears an additional number of 24,854 was bought, and of these 
$465 have failed already. The row life of those wheels that 
failed before reaching the guaranteed time was 3°1 years, and the 
average life of wheels which exceeded five years but failed before 
1878 was seven years, giving a total average life of 39 years for 
the wheels that failed. ‘The 2307 wheels still remaining will 
probably not exceed an average of 4°5 years. From 1865 to the 
end of 1877 only thirteen wheels have been broken. 

THE Federal railway department has recently published an 
interesting and elaborate statement of the position of the Swiss 
railways in the years 1874 and 1876. In the former year the total 
— of railways in the territory of the confederation was 1020 
miles ; in 1876, 1472 miles, being an increase of 452—nearly 50 per 
cent. The = ay lines are the Aargau Wohlen-Bremgarten, 
with 215 miles ; the Jura-Berne-Lucerne and the Boedeh, which, 
together with the Berne State lines, count 318 miles; the Swiss 
North-Eastern, 319 miles ; the Swiss Western and its subsidiary 
lines, 351 miles ; and the Swiss Union, with the lines Toggenbourg 

Ruti, 195 miles, The seneining mil is made up o! 
ten smaller lines from the -Heiden the Uethberg, 
with their five miles each, to the Gothard and the Swiss Natio: 
with their forty and ae miles respectively. In this list 
are included only lines that were actually working at the time in 

uestion—the 3lst December, 1876; but the increase since that 
te is not considerable. The cost of constructing these lines is 
put down at ya 2 and the capital employed in working 
them at £28,728,000. The rolling stock consisted of 549 locomo- 
tives and 1662 carriages, capable of accommodating 73, 
sengers ; and 8352 wagons, with a carrying capaclty of 84,605 
tons. e distance run by these 549 locomotives 1876 was 
8,857,550 miles—14,310 miles «2h, The material served to trans- 
port 23,815,207 passengers, 8: tons of lu , 694,694 head of 
cattle, horses, and dogs, and 5,.9,364 tons of merchandise. ‘The 
receipts from reg traffic amounted in 1874 to £831,200; in 
1875 to £928,948 ; and in 1876 to £976,800. The total receipts 
from all sources, which in 1874 reached £2,086,000, had increased 
in 1876 to £2,427,240; but this increase was far from being 
commensurate with the in in mileage; for, whereas in the 
former year the total receipts per kilometre were £1375, they had 
sunk in 1876 to £1141 per kilometre. It is a notable fact that in 
late years there has been a steady diminution in the number of 
traveling first-c! an increase in the numbers of 
those trav second and third-class, In 1876, out of every 100 
pomenees 6°99 took fi 33°63 second-class, and 59°38 third. 
class tickets, It is stated that the market value of ei 
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NOTES AND MEMORANDA. 
Caprain Hassznsere, of the brigantine. states that 
OT gel A tg 
the reef, Captain Bren, ot the b oh casted. teed 
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eran od Emenee, oe islands of the Society Group, had 
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As a test for cottor. in linen goods the following may be utilised 
en when dipped in an alcoholic solution of the su 
stance known in commerce as aurine or yellow and subse- 
quently washed in a concentrated aqueous solution of carbonate 
of soda, acquire a rose-red hue, the cotton threads remaining 
colourless. Accordingly, to detect cotton in linen fabrics, if a 
ee te rent ete one ed at the edges and thus 
the presence of colourless will at once reveal the 
presence of cotton. 


TuE offer of reward made by the New South Wales Govern- 

— ame ey since for sont a OY +s given large qos 
of coal, is se wor! com 

in boring for coal at Aaa near Sydney, New South Wales, 

has a depth of 7 For t. conglomerate 

has been the stratum passed and it is said that the 


indications for coal are promising. At Cook’s River another drill 
machine is to be set at work in search for coal a few miles 
from Sydney. 


For the lining for Bessemer converters and open-hearth steel 
furnaces, with the object of senderiag, poaniile the use of raw 
materials rich in phophorus, Herr m proposes to use a 
carbonaceous mate and contends that the reason why it has 
been impossible to eliminate phosphorus in modern steel pro- 
cessess is the acidity of the pe caused by the presence of a 
highly silicious lining, and that by replacing it by a carbon 
lining a slag is obtained which permits a more complete elimina- 
tion of phosphorus. 


A CALirorNIAN paper, the Yuma Sentinel, gives an account.of a 
singular specimen of meteoric iron, which resembled steel, that 
has, it states, been found in the Mohave desert. It weighs about 
a pound, has some free gold on the surface, is not magnetie, and 
has successfully resisted the action of various acid baths. One of 
its surfaces shows a fracture of eer se appearance, the colour 
of which is steel grey, ti with yellow. It has defied the best 
cold chisels, and has neither broken nor chipped under heavy 
blows. If its composition could be imitated it would be a very 
hard and tough alloy. 

Many of the makers of American agricultural and other 
machinery give very long figures as the number of machines they 
export. A report of the Bureau of Statistics shows that in 
the year ending June 30th, 1878, the exports of mowers 
and reapers amounted to 10,496, valued at ,800. Of ploughs 
and cultivators there were exported 20,710, valued at £30,995. 
Of all other agricultural at pagan and tools there was exported 
£275,893 worth. Taking all the exports grouped under the head 
of agricultural implements, the gain was nearly 50 per cent. as 
compared with the same for 1877. 

A San Francisco engineer and metallurgist recently wrote to 
a [London jcontemporary, respecting the formation of quartz 
from aqueous solutions, a remarkable illustration of which, he 
says, has presented itself in a steam boiler in use in one of the 
Nevada mines. <A boiler of 4ft. in diameter and provided with 
five flues had been in use for some years ; but little attention had 
been paid to cleaning it or blowing it off, as it is called, and a 
sediment accumulated until it reached the first two flues. The 
whole of the interior was heavily incrusted, and as it conducted 
too little heat the boiler had to be replaced by anew one. After 
cutting the former to pieces a heavy incrustation all around the 
inside was found. At the bottom of the boiler a soft a 
The flues 
were incrusted on top with silicate of lime, and had at the bottom 
a coating of what was believed to be solid transparent crystals of 
quartz; the crystals were of rhomboidal shape, about }in. in 
length, and as perfect as any natural quartz crystals. ‘The forma- 
tion of quartz crystals of considerable size in boiling water 
in but a few years leads Mr. J. Moscheimer to the belief that the 
large quantities of ge quartz which were found in early 
days in the burning Moscow mine, on the Comstock lode, were of 
the same origin. Quartz may thus be decomposed and made 
soluble by the action of steam in combination with an alkali, and 
then used as a soluble silicate. 

PxastEr of Paris has formed the subject of long-continued 
studies of M. Landrin whose conclusions were embodied in a 
recent communication to the Academie des Sci He finds that 
the more or less mi setting of the plaster is due to the mode in 
which it is burned. Its properties are very different when it is 
prepared in lumps or in powder. The former, when mixed with 
its own weight of water, sets in five minutes; while the latter, 
under siiilar conditions, takes twenty. The reason probably is, 
that plaster in powder is more easily burned than when it is in 
lumps, and what tends to prove that fact is, that when the latter 
is ex longer than usual to the action of fire it sets more 
slowly. Gypsum, when prepared ata high temperature, loses 
more and more its affinity for water, retaining, however, its 
property of absorbing its water of crystallisation. Plaster heated 
to the red, and mixed in the ordinary manner, will no longer set ; 
but if, instead of applying the ordinary quantity of liquid, the 
smallest possible portion is used, say one-third of its weight, it 
will set in ten or twelve hours, and then it is less porous and 
becomes extremely hard. To prepare plaster for moulding it must 
be burned slowly for a long time, sufficiently to drive off all its 
water, and for its molecules to lose a part of their affinity for the 
liquid. M. Landrin stated that a similar result could be obtained 
by other means, If the plaster is exposed to the fire of the kiln 
for a time short enough to allow it to retain 7 or 8 per cent of its 
water, it is useless, as it sets almost immediately. If, however, 
the burning is beg resumed, the substance soon loses its 
moisture, and, if then exposed to the air, it very rapidly retakes 
its water of crystallisation, and then absorption continues more 
slowly. It can then be used; it sets slowly, but acquires great 
hardness. 





In a paper read before the French Association, in August, M. 
D bree, director of the School of Mines of Paris, says that one 
of the most remarkable characters of the rocks which have under- 
gone mineralogical transformations, comprised under the name of 

‘metamorphism,” is that the rocks thus transformed are often 
associated, occupying together considerable territory, while in 
other regions, the same rocks still more extensive, do not present 
like modifications. ‘These transformations are probably due 
to the influence of heat uced by mechanical actions, that 
have left their traces in the bendings and foldings of the strata. 
M. Daubrée, after a series of experiments on the heat produced 
in rocks by interior movements, draws the following conclusions: 
(1) The rocks were already in a solid state at the period when 
they followed the action which contorted them. (2) Many of these 
rocks during these movements acquired a laminated structure. 
(3) Certain effects of regional metamorphism may be derived 
simply from the heat which has been developed in the rocks by 
mechanical action. (4) Fossils have been destroyed by trituration 
in the interior movements of such rocks as have b h i 
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MISCELLANEA. 


Tue bill for promoting the Victorian Exhibition in 1880 was 
read a third time in the Assembly on September 12th, and sent 
up to the Council. 


THERE were 186,747 passengers between Calais and Dover from 
the Ist of May to 31st of October. Counting the double journey 
this would show 93,000. 


——_ recently shown, in pe next many on. eet the fmportanns 
are the largest consumers of paper per 0 populai ion. 
seems that there are no less than 132 paper mills in Pennsylvania, 
only four of which are idle. 


WE understand that the central transept of the Crystal Palace, 
now used for circus performances, is to be lighted with the 
electric light, and that the Sun Electric Company have under- 
taken to have the arrangements — by the 23rd inst. A 
small Gramme machine will at first be used, driven by a twelve- 
horse power semi-portable engine by Ruston and Proctor. 


EverrytHIne has been favourable to the American cotton crop 
this year, and it now seems sure to be much the largest ever 
known. The icultural Bureau has published detailed esti- 
mates of area and condition for the whole cotton-growing coun- 
try, from which it is estimated that the cro i 4 
bales; the crop of last year was 4,811, es, and the largest 
on record, that of 1859, was 4,824,000 bales, so that this estimate 
would make this year’s crop nearly 9 per cent. greater than 
any before it. While this is the case with the cotton crop, the 
cotton trade in the Burnley and other districts is day by day 
growing less. 

Ir seems that Bolivia is becoming a formidable rival to Peru 
and Chili in the production of nitrate of soda. With a coastline 
not exceeding 100 miles in length, while the neighbouring States 
of Chili and Peru between them hen nearly the whole of 
the Pacific coast of South America, Bolivia exports more than 
260,000 soles, or about 12,000 tons of nitrate a month from the 

rt of Antofogasta—a quatiy equal to that now exported from 
a in the same period. Greater facilities for shipment exist 
at Antofogasta than at Iquique, Lima, Callao, or Valparaiso, and 
the Bolivian port is becoming a favourite with foreign shipping, 
The action of the Peruvian Government is endeavouring to main- 
tain a monopoly of the guano and nitrate of soda trade is likely 
to result in still greater competition in Bolivia 


ANOTHER old idea has been rears in producing electric 
light. The New York papers to hand on Tuesday announce that 
a new invention has been patented for the subdivision of the 
electric light by two electricians, named Sawyer and Man, of 
New York. The invention is said to be very simple, consistin 
of a small pencil of carbon little larger than a pin, and connec 
by wires with an electric machine enclosed in a hermetically- 
sealed glass globe filled with pure nitrogen gas. The new inven- 
tion is known as the dynamo-electric light, and it is stated to 
emit a brilliant white light. The company asserts its ability to 
fit up lights equal to thirty gas, and state that by a very small 
switch in the wall the current of electricity can be divided so as 
to supply any number of burners. 


On Tuesday a oy screw steamer, the latest addition to 
the fleet owned by the Cunard Company, was launched from the 
shipbuilding yard of Messrs. James and George Thomson, 
Glasgow. fins vessel was name the Gallia by the Marchioness 
of Ailsa, Ata luncheon after the launch, Mr. James Thomsor 
proposed ‘‘ Success to the Gallia and her owners,” remarking that 
this was the forty-first steamer the firm had built for the Messrs. 
Burns, making a total of upwards of 90,000 tons and 17,000-horse 
wer nominal. ‘The dimensions of the Gallia are as follows :— 
Length over all, 450ft.; breadth, 44ft.; depth, 36ft.; tonnage, 
£200; engines, three-cylinder, compound direct-acting ; diameter 
of cylinders, one of 61lin., and two of 84in. each ; stroke of piston 
60in.; horse-power, 700. Mr. John Burns, in respegding, sai 
that the Gallia was the 165th steamship which bad been built for 
his firm, whose fleet since its commencement aggregated upwards 
of 180,000 tons of steam-shipping, propelled by 50,000-horse 
power, and that no steamship of that great fleet had more thought 
or care bestowed upon her construction than the ship which they 
had just launched. ‘The propeller blades are of steel, made by 
Messrs. John Brown and Co., Limited, Sheffield. 


Tue following list from Swank’s Directory to the Iron and 
Steel works of the United States will give some ideaof the iron and 
steel productive power of the States at the beginning of September 
last :—Number of completed blast furnaces, September Ist, 1878, 
698 ; annual capacity of all the furnaces in pig iron, net tons, 
5,868,000 ; annual capacity of bituminous furnaces in pig iron, net 
tons, 2,587,000; annual capacity of anthracite furnaces in pig 
iron, net tons, 2,281,000; annual capacity of charcoal furnaces in 
pig iron, net tons, 1,000,000; number of rolling mills, September 
lst, 1878, 340; number of single puddling furnaces in rolling 
mills, a double furnace counting as two single ones, 4463 ; pum- 
ber of puddling furnaces in steel works and bloomeries, 51 ; total 
number of single puddling furnaces, 4514 ; number of trains of 
rolls in rolling mills, 1252; number of trains of rolls in steel 
works of all kinds, 95; total number of trains of rolls, 1347; 
annual capacity of all rolling mills in finished iron, net tons, 
4,461,000 ; annual capacity of all the rail mills in heavy rails, net 
tons, 1,972,000; number of Bessemer steel works, September Ist, 
1878, 11; number of Bessemer converters, 22; annual capacity 
in ingots, net tons, 750,000; number of open hearth steel works, 
September Ist, 1878, 14; number of open hearth furnaces, 22; 
annual capacity in ingots, net tons, 100,000 ; number of crucible 
cast steel works, September Ist, 1878, 38; number of steel melt- 
ing pots, 3400; annual capacity in ingots, net tons, 90,000 ; num- 
ber of miscellaneous steel works, September Ist, 1878, 8; annual 
capacity of merchantable steel, net tons, 22,000 ; number of steel- 
manipulating works, 1 Seemed Ist, 1878, 23; number of 
Catalan forges, blooms from ore, September Ist, 1878, 64; 
annual capacity in bl and billets, net tons, 65,000; num- 
ber of bloomeries, September 1st, 1878, blooms from pig iron, 
58; annual capacity in blooms, net tons, 65, 


PREPARATIONS are being made for illuminating part of the 
Liverpool-street Station of the Great Eastern Rail ane Comeeny 
by means of six electric we The electricity will be obtained 

means of the Farmer-Wallace dynamo-electric machine. The 
shed for the engine is in course of erection, the company will 
ovide steam power, and the rest of the undertaking is in the 
ot of Messrs. W. id and Co, Lamps with plate carbons will 
be employed, each capable of giving a light of about 800 candles. 
The light will be enclosed in a clear glass lantern at an elevation 
of 20ft. An official announcement has been made that an experi- 
mental lighting of the Billingsgate market jwill take place to- 
day, at five o’clock in the afternoon. Sixteen electric candles 
are to be used, each equal to 1000 sperm candles, subject toa 
reduction of about 60 per cent. by the use of opalescent globes. 
The Metropolitan Board of Works are, at the same time, pro- 
ceeding with their arrangements for trying twenty of the same 
lights on the Victoria Embankment at distances of 120ft. apart. 
essrs. Ramsome and Head have undertaken to supply the 
engine to drive the Gramme machine, but the display of the light 
vill not take place until early in December. Wires are being laid 








in texture or assumed a crystalline state. ‘ Finally,” says M. 


Daubrée, “‘in rock masses where metamorphism has been | bran 


developed on a great scale, and far from any eru 


ve rock, the 
heat which has presided over the tranform: 


ion of the rocks, and 


the appearance of new species of minerals, may have been caused | Esse 


by we very mechanical actions which these rocks underwent,” 
Daubrée thus an ex tion of the evidences of heat 
pction in the cal action resul: loss of heat, to 
Which Mallet ascribed volcanic gud earthquake phenomena, 
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Ww) 
to + the machine with the ey According to the plan 
now in hand, the main circuit will laid in the subway, and 
ch wires will be conveyed up inside the existing lamp-posts, 
which are to be surmounted by the electric light. It is stated 
that a trial of the electric light in the factory of M. Krupp, at 

m, in Rhenish Prussia, has yielded very satisfactory results. 
The ome or “ regulator” employed is one which M. Krupp has 
patented, the ye ay ng of the current being maintained by means 


of a species of fan revolving in m . The ne are 
arranged vertioaliy, one over the other am 
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FOREIGN AGENTS FOR THE SALE OF THE the coroner, and the other Mr. Balguy, assisted account of time, and the heless linptated to 
ENGINEER. Commander G. H. Forster, R.N., Captain Pamuk the report by the words “four minutes” can deceive 
PARIS.—Madame Borvecv, Rue de le Banus Mr. J. R. Ravenhill, CE. These gentlemen, after an|no one who gives the subject a moment’s Sone, 
fen ead Co., 5, Deter ton Sea tly exhaustive inquiry, have d that the | What did occur, no doubt, is this: The water 
ML > Teale: — captain of the Princess Alice was alone to blame} into the middle com ent, and filled it in a few 
NEW wm -—-- and Rogzns News Comrany, | for the loss of the ship; and that the loss resulted from | seconds. As soon as this happened, the ship began to 
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his neglect of certain rules, which he and every other 
commander on the Thames disregard every day and all 
day long. The Bywell Castle is thus exonerated. Into 
the nautical aspect of the case we do not propose to 
enter. The inquiry was not narrowed to an investigation 
of the merits and demerits of the systems of look-out and 
of steering adopted by the two vessels. It was very 
ee extended to a consideration of the fitness of the 
—— Papa for ie Saties, ee ee rit upon to 
perform; but we regret is part of the inqui 
ceedingly imperfect and “pantitbetney. Ye 
i rn ga er poet mye _of Trade, as 
regard point, was sitting 
ment on itself, for it was ven f disputed that the 
officers of the had granted a certificate of fitness 
to the Aso gt They se age the Princess Alice was 
competen’ carry wi ety some 900 rs in 
the SSoer reaches of the Thames; and dais we give 
Mr. Balguy’s court every credit for honesty of purpose, it 
is impossible to avoid the conclusion that its members 
did not approach the inquiry with minds absolutely 
unbiassed. It would have been a severe blow to the 
Marine Department of the Board of Trad 
run to the effect that the Princess Alice was not entitled 
to the certificate which she actually held. Unfortu- 
nately, Captain Pim called witnesses to prove that she 
was unfit for her duties who possessed little or no weight 
as experts ; and an unhappy mistake was made by one 
of them, who asserted that a certain piece of plank once 
formed part of the deck of the Princess ‘Avice, while 
overwhelming evidence was adduced to 4 ter that it did 
not. a from want of sufficient knowledge 
of the subject—Captain Pim entirely missed the true point 
at issue, namely, the great transverse weakness of the 
Princess Alice, resulting from her extreme shallowness 
in proportion to her length, and the thinness of her 
plates ; while he made a great deal of her narrow- 
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, is a man of any eminence '. 
mechanical absurdities, based on nothing but crude theories. We 
J.8. pa M at “ay The tables language, 
le oor.)}—{1 are in the Russian , and may be 
incl Of ai, Hachnet, ‘No Monet Bt. Petersburg. 
2) Album to the Course of Lectures in Metallurgy at the Central School of 
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UMBRELLA FURNITURE. 
(To the EBdstor of The Enguneer.) 
S1r,—Will any of your correspondents inform us where we can get first- 
class electro or nickel tip-caps, runners, é&c., for umbrellas? " 
Leicester, Nov. 18th. T. W. H. anp Sons. 





PAPER BAG MACHINERY. 
(To the Editor of The Engineer.) 
—In ly to “D. W.G.,” Dundee, I to name Messrs. C. 
pevitoon ant! Boas Limited, idugigmons Paper Works, near Aberdeen, 
as makers of several kinds of paper bag es. J.B. RR. 
Aberdeen, Nov. 11th. 


ness, which had nothing to do with the matter, 
PRINCIPAL SPEEDS IN MECHANICAL ENGINEERING. Mr. John Scott Russell and Mr. Mare were 


(To the Editor of The Bngineer.) called to refute Captain Pim’s evidence, and they 


S1r,—It is much to be t person woula} found no difficulty in asserting that the Princess 
undertake the translation into English of the Stables f the Principal | Alice had been well built of excellent materials, that 
w was fa) reviewed in your pte Wf for October ath In she was well designed, and had not been strained 
its present form it is a sealed book to those of your readers who | in service, and was consequently strong enough for her 
done eaereans ee far as Tam aware, no such | intended purpose. Mr. Scott Russell and Mr. Mare are 


formation has been published exce; the—not very correct —rules 
in Molesworth’s Pockst-book. “a ia Ww. 8. ht 


y th eminent authorities, and their evidence carried great 
Abbey House, Nuneaton, Nov. 11th. i 


weight. Under the circumstances we are by no means 
surprised to find that “The court is fully satisfied that the 
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but deplore that charges of so grave a character against 
a pubhte company and the officials of a ge depart- 
ment should have been made upon such vague and 
a ee We join be the court phe 
eploring that? against a public com 
the Board of Trade should have Ho goa on “am and 
a but we are none the a of — 
t ose charges been properly pu e aspect o 
the case would have been cuielaie honed Ths 
charges broke down, not because they were absolutely 
unfounded, but because they were not rightly made, or 
adequately put before the court. Let us consider what 
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blow, the main top frame of the engines remaining un- 
a. | ured. The aperture caused by collision was so 
large that the engine-room compartment was very rapidly 
filled with many tons weight of water, and the middle 
oe of the vessel sank rapidly, causing the two ends to 
lifted up at a considerable angle, in which position the 
vessel drifted with the tide down the Reach, gradually 
aaning. for about four minutes, till she reached the 
tg at a spot about ee gy north-north-west from 
e powder vessel. She by this time parted in two, 
and the fore end had turned round, head down stream. 
It will be seen from this that the unfortunate vessel did 
not founder in the ordinary sense of word, nor was 
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from the report should be read with great care. If this 
be done it will be seen that it involves much that is 
unsatisfactory. The middle compartment being filled 
with water, the vessel was supported only by the water- 
tight compartments fore and aft. But these compart- 
ments, that is to say, the two ends of the vessel, “ were 
Hatt, of Abbey House, and | lifted up at a considerable angle.” This lifting up is said 
to have taken place before the hull broke intwo. Now 
was it pranbie that anything of the kind could have 
taken place while the bottom and the deck of the ship 
remained uncrippled ? The moment the middle compart- 
ment of the Princess Alice filled with water she 
assumed the condition of a girder loaded in the 
middle and supported at both ends. The middle 
of such a girder cannot sink nor can its ends rise 
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BIRTH. 
On the 10th inst., the wife of Mr. W. 8. 
the Abbey Works, Nuneaton, of a daughter. 
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tear in two; she gave way ually, and the two ends 
were comparatively slow age ns ey Finally, the 
disruption of her plates was completed, and the vessel 
went to the bottom in halves: .She occupied a few 
minutes only in sinking; neither Mr. Sele court 
nor any one else knows precisely how ong., The 
weight of evidence goes to show that the Princess 
Alice sunk almost as ay as she could break in two, 
by the successive rending of plate after plate, as she got 
deeper and deeper in the water, and more and more 
strain was thrown on the plates. We pointed out in our 
impression for September 13th, that the ship was not 
s in the ordi way, and that had she not broken 
in two she would probably have remained long enough 
above water to permit her to be pushed ashore or to give 
time for substantial aid to be rendered to her oman rs, 
and notone word of evidence has been adduced ughout 
this exhaustive inquiry to controvert our statements. 

We contend then that the Princess Alice proved herself 
to be unfit for the duty in which she was employed, 
by breaking in two under the circumstances stated, 
and we add that the Board of Trade should not have 

ted a certificate to a vessel which was so weak. Mr. 
tt Russell made much of the fact that had her hull 
been made of plates }in. thick or more, instead of plates 
notmuch thicker than the sole of a lady’s slipper, she would” 
have foundered all the same; but he did not say, nor was 
he asked, whether a Princess Alice built of gin. plates 
would have broken in two. If Captain Pim had been 
fully instructed he would not have suffered this 
point to escape him. If the Princess Alice had been 
properly constructed, the Bywell Castle might have cut 
er down, and the middle compartment would have im- 
mediately filled ; but the ship would then have been kept 
afloat by her end compartments, ite for hours, and 
not a soul need have been drowned. It was easy for 
experts to assert that the ship was properly built; no 
doubt she was, if the word “ Haag xf is referred to a 
certain stan We assert that this standard was alto- 
gether too low. To say that she had not been strained, 
and, therefore, was not weak, isto say nothing. She was 
only used in fair weather, and never encountered anything 
like such a sea as would strain her. But this is not the 
point; no competent authority ever imagined that the ship 
was not perfectly suitable for the unobstructed navigation — 
of a smooth river. But the very witnesses called in her 
favour never assumed for a moment that it was possible 
for such a craft to come out of a collision afloat; and this, 
although it is well-known that collisions take place 
ily in the Thames and that nothing but admirable 
management can avert them. In dealing with this point, 
Mr. Seott Russell is reported to have said that the blow 
dealt bythe Bywell Castle would have sufficed to have. 
sunk an iogicled. If by this he means that it would 
have made a hole in her side, we do not dispute the 
statement ; but the knocking of a hole in a ship’s side 
and hersubsequent foundering are two different operations, 
and provided a reasonable interval of time intervenes 
between them, no lives need be lost. We can easily gu 
with the witnesses who asserted that it would be impos- 
sible to build a vessel like the Princess Alice which would 
not be frightfully injured by a collision with a large 
screw steamer ; but we can go with them no further. It 
is possible to build a river craft which would keep afloat 
in the Thames, although she were cut half in two, until 
she could be beached, or b nee and crew saved 
th cou 


by the multitude of boats . d be on the spot ina 
very few momentsafter an |: nwasgiven. Hadthe Board 
of Trade officials perfor. | weir duty, they would have 


taken care that the Princess Alice was sufficiently strong 
to afford a reasonable probability that she would remain 
afloat for epoberg aig a . Maar 9 ape wg But * on 
not appear that the possibility of the shi ing struc 
by another ever entered the mind of any Board of Trade 
official. In this matter there has been a gross error 
committed. At this moment there isa large number of 
assenger steamers plying on the Thames and holdin 
rd of Trade certificates. Are the officers of the Boa 

prepared to maintain, either that every one of . these 
steamers would float for some time after being run into 
by a screw collier; or that they never can be run into; or 
that it is impossible to construct a river craft competent 
to carry 1000 ngers on a sufficiently small draught 
of water, which craft will not break in two within five 
minutes after she has been strack hard? If it is admitted 
that it is possible to construct such a boat, then ought 
certificates to be granted to no others. If it is asserted 
that it is yor hg wy then so important a conclusion 
should be stated in the clearest terms, and backed up by 
e testimony of competent and unprejudiced experts. 
We dispute the impossibility, but, if we are wrong, let 
the fact be made widely known, in order that the public 
may see what they have to expect if they trust themselves 
on the river; and that other Fl agregar may be taken, 
such as the fitting of floating decks to river craft.. The 
world will hardly be satisfied without some authoritative 
expression of opinion on this point by the of 
Trade. The sooner we know the worst the better. 


PROTECTION IN CANADA. 


A FAVOURITE argument with protectionists is that the 
imposition of heavy duties on imported goods fosters 
home manufactures to such an extent that native goods 
can at last be sold at lower prices than those which must 
have been paid for them had they been imported duty 

This has been stoutly denied by the free trader ; 
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the price as that which similar articles fetch in 
English markets. Whether it is an unmixed benefit to 
America that she has Pas Nt Sneed eet at 
is quite another question. We have always held that the 
development of her iron trade has done her more harm 
than good, and that the capital spent in the construction 
of ironworks might have been better employed in _deve- 
loping the agricultural resources of the country. is 
not the point, however. As far as the American con- 
sumer of iron 1s concerned, he is rather the better for pro- 
tection the worse—a fact opposed to all accepted 
theories of political economy. What is true of the iron 
trade of rica is true of other trades in other 
countries. Protection so developed the manufacture of 
sugar in France that she can now export it to England, 
while our own sugar refiners are undersold, and the trade 
has been ruined. It must, we think, be admitted that 
the immediate result of protection is that it attracts 
capital, and does undoubtedly develope manufacturing 
imdtistsion.” The free trader must be prepared, and no 
doubt often is well prepared, to prove that the develop- 
ment of an industry is not a good thing for a country ; 
that, in a word, it is not worth the price. This is true in 
certain cases. Is it true in all? We think not; and 
while it is evident that the best results could be had pro- 
vided universal free trade existed—for then capital could 
only be employed in a given manufacture when the natural 
conditions were most favourable—yet it must be granted 
that protection will frequently turn the scale when the 
capitalist doubts whether it is or is not worth while to 
start a new branch of trade ina given district or country. 
A curious example of the effect of protection in attracting 
capital is furnished by the action now being taken by an 
influential party in Canada. It is pretty well known that 
the future Government of Canada is pledged to adopt 
protection to a very considerable extent, and this cir- 
cumstance is being used as a bait for American capitalists. 
A recent impression of the Maritime Journal published 
in Halifax, Nova Scotia, contains an invitation to a large 
number of United States manufacturers to come to 
Canada, and start works there, and to this the American 
Manufacturer, an influential protectionist journal pub- 
lished in Pittsburgh, cordially responds. It wil 
instructive to consider briefly the arguments used by 
both papers. 

The Maritime Journal points out that Canada now 
imports from the United States manufactured and other 

to the value of eighteen millions of dollars 
annually, or, in round numbers, £3,500,000 sterling, 
while from Great Britain she imports goods to the value 
of forty-one millions of dollars, or £8,000,000 sterling. It 
is now suggested that American manufacturers should 
bring to Canada that capital which she does not herself pos- 
sess, and, under the shelter of a tariff, make in Canada 
that which Canada now imports from England. The 
following extract will indicate sufficiently the nature of 
the scheme from a Canadian point of view. After 
pointing out that under the proposed tariff American 

will be practically shut out of the Canadian 
market, our contemporary goes on to say :— 

“Your course in this juncture, then, is plain. You are 
destined to lose steadily the employment hitherto given 
« to your operatives by our market, but you can derive, 
on the other hand, a-compensating advantage in revenue 
from your ownership of special tools by opening manu- 
facturing branches in Canada, fitted with duplicates of 
the latest and most perfect machines and special tools 
which give you supremacy in your lines ; a fac-simile of 
the plant which produces the rails and forgings of the 
Edgar Thomson Steel-works, or the Baldwin locomotives, 
or the Disston saws, or the Nicholson files and rasps, or 
the clock movements of Conneticut, or the scales of Fair- 
banks or Howe, or Duncan’s or ancther’s finished glass- 
ware. These will be a great power in your hands to 
hold for your capital this market, in which you will 
become employers of labouras well as vendors of your wares. 
Hitherto we have built our railways with borrowed 
capital, the money power of which was converted into 
the results of English labour before reaching us; in the 
debts contracted for the execution of great public under- 
takings our home labour had no share, or a very small 
share of employment ; henceforth, however, a different 
ae will followed, the money borrowed in the 
London market will not go, as hitherto, to enrich the 
ironmasters of Staffordshire or the Clyde, but will fertilise 
our own fields of labour. We are nearly as enterprising 
a people in proportion to population as your own in the 
construction of railways; 6000 miles, our present length, 
represents about the same mileage per head of population 
as your 77,000 miles ; and we are now entering activel 
on another period of railway construction which wi 
most likely call for about 100,000 tons of steel rails every 
year, as well as 150 locomotives and 4000 cars ; and we 

1 increase our use of all the various appliances of the 
active life of a civilised people.” This, it will be seen, is 
very frank and outspoken, and who shall assert that the 
oe A thus advocated will not do Canada ? In 

ova Scotia there is an abundance of ore and coal, and 
the Ca idea is that this coal and ore, and other raw 
materials as well, shall be converted into marketable 
commodities and sold ; the country at large benefitting, of 
course, by the value of the raw material, and by the 
Br ogre given to her people. 

f we turn to the American theory of the proposed 
arrangement, it will be seen that it is a little different. 
It is to the effect that the raw materials of the United 
States should be introduced into Canada almost, or 
altogether, free of duty, and there worked up for the 

of the Canadians by United States capital and 
intelligence. The American Manufacturer expresses this 
view very clearly, as the following extract from its pages 
will show :—“The proposed is a reasonable one, and 
is well worthy of attention by our manufacturers. ‘I'o 
make the scheme entirely feasible, however, the new 
Canadian tariff must be formed with a view to fosterii 
the industries which it is the tori to establish in the 
Dominion, and in general the tariff should be highest op 
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dians; but, after all, it is practically impossible for large 
sums to BS ncied in Canada without ies 


Why should not English capitalists go te Canada and 
so gain all that the Americans profess to obtain? We 
have in this country more money seeking investments 
than the United States can command. The idea is, we 
think, worth consideration. English capital has before 
now fied to the embraces of protection, For example, 
the Sanderson Steel Works, Syracuse, U.S., were esta- 
blished by Messrs. Sanderson, of Sheffield. The late 
Mr. Whitwell and other aga iromasters constituted 
the Southern States Iron and Coal Company, Tennesse 
and other instances might be cited. hether Englan 
does or does not forestall Yankee enterprise in this 
matter, the fact remains that an influential party in 
Canada proposes to work in harmony with the United 
States, and to use protection, not to defeat American 
manufacturers, but actually to attract them; and if they 
are successful in this respect it will become indisputable 
that protection will have done Canada much good. It may 
be argued of course that it would be much better for our 
colony to go on quietly importing from us, and not to 
attempt to me ae Ra for herself. The result of this 

licy, so far, has not been eminently satisfactory, so 
Canddians are about to try another. If they fail they 
can revert to free trade, and the world will have acquired 
a valuable experience. In the face of facts like these, it 
cannot be surprising that members of our House of 
Commons of even the most advanced political opinion, 


be | and representing not only manufacturing but also one, if 


not more, of our vast metropolitan constituencies, are 
beginning to inquire into the soundness of the economical 
opinions which they have hitherto cherished as fixed 
Articles of Faith. 





THE AGE OF STEEL. 

Srvce the Admiralty approved of steel for shipbuilding, the 
use of iron for this purpose has rapidly diminished. The 
iron trade, indeed, is in a most deplorable state from this and 
other causes. Not only has it to cope with the prevailing 
depression, but it has fallen into disfavour for many of the 
purposes to which it was at one time exclusively applied. For 
torpedo launches it is altogether discarded; and there are 
indications that the war-ship of the future will be not an iron- 
clad, but a steel-clad. For the splendid vessels of the Cunard 
and other lines iron propellers are now a ane, ne the past. 
Only last Wednesday there was launched from Messrs. J. and 
G. Thomson’s yard, at Glasgow, the largest Cunard steamer 
yet built—the Gallia—which has been fitted with four steel 

ropeller plates, each of which weighs 65 cwt. These are the 
est propeller plates ever made. They were manufactured 
by Messrs. John iw and Co., Atlas Steel and Ironworks, 
Sheffield. Of course, these are not the first propeller plates 
made in steel—another Sheffield firm having been engaged in 
this speciality for some time. Steel is pushing iron out of the 
field in other departments, such as_boiler-plates, bridge- 
plates, and even girders for house-building. Vor some time 
now the Dutch Government have employed nothing but steel 
in the construction of their bridges; while boiler-makers are 
rarely calling for iron-plates; and the difficulty of meeting 
Belgian competition in iron girders is being obviated by the 
use of steel, the carrying power of which is greatly superior 
to the ordinary form of girders, Altogether, the iron trade, 
which was at one time called ‘‘the backbone of England’s 
commercial supremacy,” is simply becoming a servant to 
steel, which is swiftly sweeping the ruder metal out of many 
markets where King Iron once reigned supreme. 


THE PROPOSED SPECIAL CONFERENCE OF MINERS. 
THE programme to the Fe sed special conference of 
miners’ representatives for neue, Scotland, and Wales, 
tixed to be held at the Ardwick Town Hall, Manchester, 
on the 16th December and following days, under the 
presidency of Mr. Macdonald, M.P., has been issued. The 
programme is of a very varied character, and should all the 
suggestions made become law, some radical changes would be 
e with regard to the working of the collieries and the 
responsibility of coalowners. The questions for consideration 
are divided into seventeen heads, the most important of which 
are as follows :—Under the head of ‘Blasting Powder” it 
is suggested that the use of it or other dangerous explosive 
substances shall be entirely prohibited in every mine or part 
of a mine to which the Act applies where any large quantity 
of gas is given off or any accumulation is known to exist, and 
the prohibition shall remain in force, whether so applied to 
the whole of the mine or any part thereof, until the manager 
shall pronounce such mine or any part of the mine to be in a 
safe condition. The certified manager of every mine or a 
of a mine or colliery to which the Act onpnee shall be held to 
be the person who has the responsible care or control 
and direction of the mine. The under-manager or under- 
viewer shall be required to hold a second-class certificate, and 
the under-viewer, under-manager, or overman, or any one in 
a similar ition, shall not be deemed to be the certified 
manager of the mine; and that before any person acts in the 
capacity of an overman, deputy, or foreman, he shall undergo 
an examination as to his hicroukedige of gases and general com- 
tency. Considering the magnitude of mining operations iu 
England, Scotland, and Wales, the promoters of the confer- 
ence consider that the time has come when there ought to be 
appointed a Minister of Mines, whose duty shall be to attend 
to pining matters exclusively, and it is also ur that 
additional inspectors and assistant inspectors ought to be 
appointed, 
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to whom they can be of any interest. As a dictionary of 
mechanics, it is, however, incorrectly entitled. It would 
ve more correct to have called it a dic- 
tionary of mechanical appliances and of arts, as 
mechanics proper do not form a part of the work. 
It is a description of structures, tools, apparatus, 
and materials of all kinds, from the smallest article 
to steam engines and the a mechanical appli- 
ances. It includes descriptions of things which are not 
of am ical character, 4 for — a very useful 
though brief history and escription of ancient and 
modern aqueducts, as well as descriptions of buildings of 
almost all kinds. As it ‘has been at various times 
employed, the word dictionary is a very elastic and some- 
what comprehensive appellation. In many dictionaries, 
such as Hutton’s, Ure’s, Watt’s, and others, we find that a 
dictionary may be a series of treatises or articles on the 
various subjects in the cycle of arts or sciences treated. 
On the other hand, dictionaries, technical or general, are 
brief explanations of the meanings attached to the 
words or names signifying arts, processes, acts, or things, 
and not their elucidations. The dictionary before us is, 
however, as much of the character of an gd ha zedia as 
of a dictionary. Many of the subjects are elucidated by 
articles, while others are briefly described or explained 
as in a dictionary of words, and the selection of those 
deemed of such importance as to require articles has 
been made in accordance with the author’s idea of this 
qualification ; and though this selection is on the whole 
well made, relative importance in this respect is so diffi- 
cult to decide, that it is most probable that many will 
consider the longer descriptions and articles unnecessary 
and those of the brief character insufficient. For this 
reason it would have seemed better to have made the 
work either of an encyclopzdaic character or to have 
limited each subject to a brief description. To quarrel 
with the provision of more than is expected may be 
looked upon as ungrateful, but it is necessary to insist 
upon the use of correct titles for books of all kinds. 

It is, of course, impossible for us to review at length a 
dictionary such as that before us, containing about 2800 
pages dealing with about 20,000 subjects, and illustrated 
with upwards of 5000 engravings. It would require as 
many pages as there are in the dictionary itself to do this, 
Only brief reference can be made to some of its principal 
features. After carefully looking through the many pages 
thereaderisimpressed with the vast amount of labour which 
the necessary research must have imposed on the author, 
though he seems to have had a little assistance, in com- 
piling such a work. One readily believes his statement 
that the collection of information has occupied him 
many years. Altogether the descriptions are clearly 
rendered, and as a polytechnical dictionary it must occupy 
animportant place amongst the many dictionariesand ency- 
clopzedias already extant. It cannot be expected, perhaps, 
that any work dealing with so vast a number of subjects 
should be strictly accurate or satisfactory in respect of 
every one of them. Mr. Knight was oe many years 
engaged in editing the “ American Patent-office Report,” 
and thus while his duties in examining the thousands of 
applications for patent protection, gave him great facili- 
ties for acquiring information upon patented inventions, 
they stamped his work with the influence on the 
character of his research. Hence, in some cases, unim- 
portant matters which have attracted many inventors 
are treated at greater length than those of vast import- 
ance. This, however, does not characterise the work. 

Referring now to the errors which we have found 
in looking over the work and taking them in their 
order, we notice that a bay window is described 
as a bow window, while the woodcut illustration 
is of a semi-hexagonal bay window, and, according to 
the definition, this might be called a bow window. In 
the description of railway carriage brakes or “car brakes,” 
only the older kinds are noticed, and in most cases those 
illustrated, while giving a general idea of a brake, do 
not show those most in use, and nothing is given to 
show the construction of air or vacuum brakes. Among 
car wheels, not one of the common forms used on English 
railways is shown. “Chimney” is very insufficiently 
treated, not one eran of nemey chimney being given. 
Concrete is very indifferently described, and in the 
description rubber is printed for rubble. In the illus- 
tration of a conduit that of the Pont du Gard is given. 
The cut is not a good illustration, as the mortar or cement 
lining is shown as of the thickness to which it grew by 
the deposition of lime and other matter from the water. 
The definition of “engine” as “a machine which acts 
a both as to power and operation ” is scarcely 
one that will command assent. Mowin ines are 
illustrated by a large number of illustrations of schemes 
that have never come into use. Among pipe couplings 
those most in use are not shown. Coupecsing rods, as of 
mowing and reaping machines, are separated from the 
machines under the of “ Pitman.” Portable engines, 
at least of English design, are misrepresented. An 
illustration is given of a disc or “rolling coulter,” but 
this is attached to a castor fork, and is of the form least 
used, instead of that most common. We miah, by dili- 
gent search, find and mention a few more such as these, but 
afterall, thesubjects not well done form but aninfinitesmal 
part of the whole. the many subjects excellently 
well described in a necessarily brief manner may be 
mentioned armour, bridges, engines, boilers, arched 

kinds, guns, ammunition, 








materials, and sewing machines. Under these and very 
many other heads the information is sufficiently complete 
to make it answer for most cases of reference by engi- 
neers, artizans, manufacturers, and many others. Every 
article or subject is treated separately under its own 
ee and not “my the generic title of the class to which 
1 ongs, or instance, air é es, steam engin 

i o e, portable engine, Gras in alphabetical 
order ; tank-locomotive is thus separate from locomo- 
tive, so that the reader has to be careful that he does 
not wrongly conclude that any particular thing is omitted. 
There are some advantages in this arrangement, but they 
are less than the inconveniences. The article on sewing 
machines is probably as complete as any yet. written, 
nn contains much information very difficult to 
t) 

Though in some parts incomplete, the work is reall, 
valuable. It forms a technical dictionary, without whic 
no large library can be complete. There is much of 
interest in the brief history given of the principal 
inventions, and there are many curious appliances and 
apparatus which must be new to most people, and the 
history of which must have led the author to make 
research in curious and forgotten old works. 

In conclusion, we may say that this dictionary has now 
reached its twenty-second part, and deserves the support 
of almost all engaged in trades. Both printing and 
illustrations are exceptionally good. 








THE METEOROLOGICAL SOCIETY. 


THE second of a course of six lectures on meteorology, under 
the auspices of this Snciety, was delivered on Thursday evening, 
the 7th inst., at the Institution of Civil Engineers, by Mr. J. K. 
Laughton, M.A., F.R.A.S., the subject og! * Air Tem 
ture: its Distribution and Range.” Mr. C. Greaves, president, 
occupied the chair. After calling attention to the importance of 
climatic knowledge, the lecturer dwelt on the fact that though all 
heat as affecting climate emanates directly or indirectly from the 
sun, air temperatures have but little relation to latitude, except 
when the distances are very great. He illustrated this by refer- 
ence to isothermal and abnormal maps, and went on to speak in 
some detail of the several causes of the disagreement between 
isotherms and parallels of latitude. Locally, there is a very great 
difference between tl-e temperatures of adjacent localities, on 
account of the sunny aspect or sheltered situation of one as 
compared to others, as is shown in an extreme degree by reference 
to such places as the Undercliff of the Isle of Wight; but 
geographically, a cause of very considerable importance is the 
nature of the soil. The air over sandy or sterile ground is heated 
~~. direct contact and by radiation to a degre2 far in excess of 
what happens to air resting on grass-grown or verdant plains, 
and the heat proceeding from an obscure source is unable to 
escape through the air, just as obscure heat rays may be caught 
and accumulated in closed conservatories or in a glass-covered box, 
so that the air may be raised toa very high temperature. Several 
instances are on record of a temperature of 130 deg. Fah. being 
observed under such circumstances. On the other hand, when 
the solar heat falls on ground, whether grassy or snow-covered, 
that will not easily part with it, the air may remain cool, or even 
cold, as is found in our everyday experience in summer of the 
‘pleasantness of a field path as compared with a high road, and 
as is shown most remarkably by the great power of the direct 
rays of the sun in the Arctic, or at elevated stations in the 

ps or Himalayas, whilst the snow is lying all around, and 
the temperature of the air is far below freezing point. But 
greater far than the effects of differences of soil are the effects of 
ocean currents, which warm the air to an almost incredible d 4 
Mr. Croll has calculated that the surface water of the North 
Atlantic, if deprived of the Gulf Stream, would be reduced to a 
temperature very far below freezing point; that the heat which 
the Gulf Stream disperses into the superincumbent air would, if 
converted into power, be equal to the united force of some 400 
millions of ships such as our largest ironclads. This heat thrown 
into the air is wafted by the south-west winds over North-Western 
Europe, and very largely over our own country. It is this that 
makes the extreme difference between the climate on this side 
the Atlantic and that on the other; that gives us green fields 
and open harbours during the winter, whilst in Labrador or 
Newfoundland they are buried in snow or choked with ice. 
The carrying f maui of water is so great as compared with that of 
air, that the climatic effect of winds heated by contact with hot 
earth is relatively small. The scirocco of the Mediterranean— 
a wind heated over the great African Desert—has often been 
referred to as the ‘‘ snow eater” of Switzerland. This has been 
proved to be a mistake. The snow-eating wind of Switzerland is 
a wind from the Atlantic, warmed by the Gulf Stream, and 
rendered dry and hot by the condensation of its vapour as it 
passes over the mountains. Similar winds have been observed in 
many different parts of the world ; in New Zealand, in Norway, 
in Greenland, and in North America, where their peculiar dry- 
ness, g off all moisture, renders the grass so inflammable 
that the smallest accidental Yo lights up a fire which may 
spread over a country, and is then the cause of those immense 
prairies which are a distinctive feature of North American 
geograph . But such winds are quite distinct from such winds 
as blow from the Sahara, or the stony desert of Australia, or 
from many other sterile tracts of country—winds which are 
merely the escape of air heated to an extreme degree by contact 
with the burning soil. These hot winds are for the most part 

le, but cold winds are very often a In 
ering in a 





merel; wa 

the North-Western States of America a cold wind, 
violent snowstorm, caused the death of more than 300 people in 
January, 187 and in many other localities a cold wind brin 

in a sudden fall of temperature through 40 << bo di ¥ 
always a cause of grave anxiety. Our lis! “ blackthorn 
winter” in April or ee gee one and a subdued instance of 
the ill effects of such cold . The presence of moisture in 
checking radiation from 
the winter softens the 


extreme comes o- climate of - 
‘uegia ; and yet the mean temperature o 
the two is about the same; but in the one the seasons are exces- 
sive, in the other the difference is but small. The difference in 
the luce of the two countries is thus very great—in the one 
y ts, requiring great heat, but able to withstand the 
cold ; the other plants of a more tender nature, which can 
flourish with a very moderate amount of warmth: in the one 
and corn; in the fu and In 
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and direct its obeecrers to xeooed the temperature ot 9 em. and 
as as registered e 
maximuni and ‘minin then described some 
no contri for automatic regi , Buch 
as the ‘‘Turn-over” of Messrs. N i and Zambra, and the 
“‘Chronothermometer” of Mr. and 


end, and that the study of climate was the study of nature in 
one of her most beautiful and most varied aspects. 








THE PARIS EXHIBITION.—THE AWARDS. 
(Concluded from page 328.) 
Crass 67.—NAVIGATION AND LIFE SAVING. 
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Name. Address. Awarded for. 
< 
Armit, R.H. .. ...10, Craven-street, Strand,|H. M.|Cycloidal screw pro 
&o Bhan a Liverpool B. |Sbij ~y" 
Adair & Co. .. ..|Ne e-st , Liv at ps’ pum) 
le, D. .. ..|2, West Howard-street,| B. |Boat low appa- 
lasgow ratus 
Barrow Shipbuilding|Barrow-in-Furness.. ..| 8. |Model of steamer 
Co. 
Berthon Boat Build-|30, Bedford-row, London; 8. (Lifeboat 
ing Co., Limited 
Biffen, W. H., jun...|3, » Com: H. M 


-|Model of a pleasure 
mercial rd. Boitora boat 
--|44, Middle 


| 

Brice, W. A. Temple-lane, H. M.|Model apparatus for 

, London ‘3 launching boats 
Chadburn & Son ../71, Lord-st., Liverpool ..| 8. wor ee appara- 

us for ships 
Cunard, Burns, &/8, Water-st., Liverpool..| G. |Model of steamer 
Mclver 

Cunningham, Shaw./|21, Water-st., Liverpool | B. [Oars 


and Co, 
Dunlop, R. E. W.,|12, Kent-gardens, Ealing, H. M.|Swimming appara- 
C.B. London tus 


Hunter & English ..|Bow-road, London.. ..| 8 |Steam launch 
Inman’ Steamship)22, Water-st., Liverpool | G. |Model and plan of 
Co. steamer 
Laird Brothers _..|Birkenhead oa ef — and plan of 
8 
Lewin, D. J. .. ../110, Cannon-st., London} 8. /Steam launch 
Lipman & Co,.. .. - West George-street,) B. |Fire engines 
iw 
Livie, D. .. .. ..|Vis Docks, Dundee | B. /|Pleasure boats 
London and Glasgow}34, Gracechurch-street,) 8. |Model of steamship 
Engineering and) London Glenartney 


Shipbuilding Co., 
Limited 
Martin, C., & Co. .. 


72, Mark-lane, London. .|8, rap- a 6s appara- 
us 


pel. 

Maudslay, Sons, &|/Westminster-bridge-rd. G.rap-\Model of marine 

Field London pel. | e e 
Merryweather&Sons/63, Long Acre, London..} G. |Steam fire engine 
Meyer, F.J. .. .. oe ; buildings, |H. M.|Model of steamer 

verpool 

Palmer's Shipbuild- Jarrow .. .. «. «»| B, |Model of ships 

ing & Iron Co., Ld. | 


Penn, J.,& Sons ..|Greenwich.. .. .. ..G. P.|Models of war ves- 


sels and passenger 








steamers 
Searle & Sons .. ..|Lambeth, London .. ..| §, |Pleasure boats 
Siebe & Gorman .. sa pat Lambeth,| 8. |Diving apparatus 
ndon 
Shand, Mason, & Co.,/75, Shs ed Ground-street, Fire engines 
| Blackfriars, London | : 
Steedman & McAlis-|Alma Works, 248, Pais-'H. M.|Life belt 
ter ley-road, Glasgow 
Sunderland Ship-/Sunderland .. .. | Models of ships 
building Assoc. | 
Thompson, W. B. ..\Caledon Ship Yard and H. M |Steering gear 
ig Bat oe ry, Dundee 
Thomson, Sir W. ..|The University, Glasgow, G. |Mariner’s compass 
Vansittart, Mrs. H. |Bell House, Montpelier-/H. W.|Screw propeller 
row, Twickenham 


White Star Line ../10, Water-st, Liverpool | G. |Model of Royal Mail 
Steamer Britannia 


Crass 68.—MATERIALS AND APPARATUS FOR MILITARY PURPOSES. 
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NINTH GROUP. 
, Chass 85.—ConseRvaToRiIgs AND HORTICULTURAL APPARATUS. 





ae 
Address. E Awarded for. 
< 


| | 

Barnard, Bishop, & Norfolle Ironworks, Nor-| 3. 
w 

Boulton & Paul. i Rose-lane Works, Nor-! 8. 
wich | 


Mae, | 





apg ga ~—— 

vatory 0! m' 

i j wood and iron 

Boyd, James, & Son McDonald-street, Paisley, G, [Ornamental conser- 
I vatory of wood and 
|| Bier 
| or - 

culture 
Garden pumps and* 


Coleman & Morton../London-road Ironworks,’ B, 





Chelmsford — appara- 
| a) 
Fellows & Bate ..|/Dutton-street Works,’ B, Grass mowers 
Manchester | | 
Fox, J. Craven .. - Horticultural-gar-} 8, en and rustic 
| -_ South K = | buildings 
mn 
Harlow, Benjamin . .:Macclesfield, Cheshire (Apparatus for warm- 


Hartley & Sugden ..'Glbbet-street, Halifax ..| §, ‘oilers for thermo- 


siphons 
Lascelles, W. H. .. 121, Bunhill-row,London| B, (Curvilinear _ plant 
} | house made of 
wood bent 


| 
. | ” conservatories 
| 


by 


| steam 
Lumby, Edwin + corns York .. G. = for thermo- 
siphons 
Thomas, J. J. & Co.\285, Edgware-road, Lam-| G, Wire applied to hor- 
| beth | ticultural purposes 








WAGES IN THE IRON TRADE. 
(From the Statist.) 

A DIFFERENCE may exist between money wages and real wages, 
The weekly money payments for work done may be compara- 
tively high, but if the necessary money expenditure of the earner 
be high, he will be no better off than if his wages are low 
and his necessaries correspondingly cheap. The great fall in 
wages since 1874 has, for instance, & but lightly on the 
earner, for the cost of bread, fuel, clothing, &c., has declined, 
and he finds that his wages, reduced though they may be 
in money value, go nearly as far as his former high wages in 
supplying him with the necessaries of life. There is a law of 
compensation which—in the absence of special disturbances in a 
trade or trading ity—preserves the balance in these 
matters. To express that law in economic form it may be said 
that the labourer receives a share of what he produces ; if what 
he produces falls in price he must not continue to receive his old 
rate of wages, for that would be equivalent to more than his old 
share, an e employer would have less than his old share. 
Given the continuance of the former relations between capitalist 
and labourer, the law of equal division would be violated, but 
would after a time reassert its force. If the labourer always 
receives an unvarying proportion, then he is not necessarily 
better off when prices are high than when they fall. 

The iron trade has through a period of falling price, and 
in accordance with the general law just adduced wages in the 
iron trade have fallen too. Put the share of the ironworker at 
one ton out of every sixteen tons on which he operates—and that is, 
roughly speaking, what a puddler obtains—look at his wages, 
when the average price of iron is £8, and you find he earns 10s, 
per ton; observe, again, that when the price falls to £6 his 
wages still preserve the relation, and his one-sixteenth share 
pines him about 7s. 6d. per ton. 

ecan show that this relation has actually been preserved, 
but it is impossible to hope for mathematical accuracy in a com- 
parison of the kind. The “sliding scale,” by which wages are 








Brown, Sir J. & Co.,|Atlas Works, Shefficld ..} 8. [Iron and steel ar- 
Limited mour plates 

Hale-Macdonald War|4, Bridge-chambers ; 171, 8, {Improved war rock- 
Rocket & Torpedo} Queen Victoria-street, ets 











Co. London 
Le Grand & Sutcliff |100, Bunhill-rew, London|H. M./Abyssinian well 
Macintosh, C., & Co.|19, St. Bride-street, Lud-|H. M.|Waterproof coat for 
gate Circus, London military purposes 
Mackie,8.J... . {Faversham .. .._ ..|H. M./Cartridges 
Patent Waterproof|\Canal Works, Willesden|H. M.|Waterproof paper for 
Paper & CanvasCo.| Junction, London cartridges 
Whitworth, Sir J., & 44, Chorlton-street, Man-| G. (Steel gun. War ma- 
Co., Limited chester ter’ 
Woods, Cocksedge, & Suffolk Ironworks, Stow-,H. M.|Patent hematite tar- 
Co. | mark | gets 





EIGHTH GROUP. 


Cass 76.—SPECIMENS OF a EXPLOITATIONS AND AGRICULTURAL 
ORKS. 








Aveling & Porter ../Rochester, Kent .. ..| G. |Application of steam 
to agricultural 
works 

Barford, Perkins, &/Queen-street Ironworks,| 8. /|Conical mill 

Co. Peterborough 
Bentall, E. H,, & Co.|Heybridge Works, Mal-/S.rap-|Apparatus for pre- 
don pel. paring food for 
» cattle 

Bradford & Co. _..|Crescent Ironworks, Sal-| &. (Machine for pulver- 

ord ising bones 

Burney & Co... ..|Millwall Docks, London | 8. (Iron troughs 

Clarke, W. ..  ..{232, Oxford st., London | 8. (| Horse clipper 

Corbett & Peele  ..| Perseverance Tronworks, 8. |Straw chopping, food 

hrewsbury preparing,and root 
cutting machine 

Crowley, J., & Co. ..|Meddow Hall Ironworks,| G. (Straw Ee ma- 

sheffield chine with safety 
apparatus 

Fowler, J., & Co. ../71, Cornhill, London ../G. P.| First introduction of 

: culture by mecha- 
nical power 

Hunt & Tawell  ..|Atlas Works, Earl’sColne,, B. |Straw and 

Halstead —_ ew ma- 

Ladd,'J. .. oe « as ol Victoria-st.,| B. \Cider press 

on ‘ 

Lawrence & Co, ..|22, St. Mary Axe, London| 8. (A tus for cool- 

and warming 

Lowcock é& Barr ..|Celeham Foundry,| B. |Straw chopping aj 

- Shrewsbury , a paratus ths 

Maldon Ironworks..|Maldon, Essex. . | Agricultural 
ments for interior 
use 

Martin, R... .. «./Old Charlton, Kent ..| G. at ote horse 

rs 

Musgrave & Co. ..\Cromac Foundry, Belfast} 8. Stables, &e. 

Nicholson & Son ../Trent Ironwks., Newark- .rap-|Implements for use 

on-Trent pel. | in farms 

a nee Bedford Foundry, Leigh | G. |Implements for use 

Limit ray in farms 

Riches & Watts ..|Dule's Palace Ironworks, B. |Mill 

Richmond & Chand- Manchester ..| 8. |Well-made straw 

ler chopping machines 

St. Pancras Iron-/St. Pancras road, London} 

Turner, E. R. & F... ih, Peter's Ironworks, 





Wilder, J... .. ../¥ Hall Foundry, 
‘— (Newton) ss pa Holborn, Lon- 














ti adjusted to prices in the iron trade becomes obso- 
lete; new processes are discove which save labour, new 
combinations of materials interfere with the market prices of the 
iron ss there is no fixity in the basis of calculation. 
But the law holds good all the same that prices in a trade regu- 
late wages in it; and this we can show by setting forth the course 
of prices, from period to period since 1863, in the North of Eng- 
land iron trade, side by side with the earnings of puddlers at 
those periods. The method adopted in the trade has been to 
employ an accountant quarterly, who goes from one firm to the 
other in the district, obtains from each the average selling price 
of iron during the ae quarter, and therefrom declares a standard 
according to which the wages of the men were to be adjusted 
mechanically, and without the need of an arbitrator. Until 
June, 1875, the mechanical adjustment of wages, or sliding-scalo, 
as it was called, worked fairly satisfactorily ; but after that date 
the inevitable change of process and quality disturbed the 
arrangement, and an arbitrator was called in to adjust wages by 
rule of thumb, his basis being, however, always the selling price 
of iron in the district. 


AVERAGE Prices oF ALL Kinps or IRON FROM 1863 TO 1875; ALSO 
Price oF PuUDDLING aT EACH PERIOD IN THE NorTH OF ENGLAND. 
‘ised 


Ave real: for Puddling 
Date. ni relee per ton. 
£s. d. ‘ 
1863 - 71410 7s. 6d. to 9s. 9d. 
1868 ee .. 8s., 7s., 68. 6d. 
eee eat © 719  «. Jan.oe,6d,4 forall 
18738, 81st May to 
; oe wr ; 1119 3} 138. 8d. 
1874, 80th Nov. 
? 28th Feb., 1875 814 8 . %s. Od. 


After the date 80th wane 1875, the ement for 
pemeetioy ie wages ascertained net selling 
prices of iron a abandoned, and since then the 
poumne, wages in the North of England has been 
as under :— 

On July 15th, 1875, mutual agreement between 
of Miaiah Septeren and their workmen, 

of 5 per cent, was to, to remain in 
the end of the year, and the price of 
paging wen tine cutee te di ws 8 $0. 144.) os 

average wus then 

Jan bth 1816, Messrs. Mundella 4) Wil- 
liams @ led a reduction of 74 per cent., which 
brought puddling down to.. .. .. .. «2 ee 
Pl mers al price of iron being, about this time, 

On Aprif 18th, 1878, Mr. David Dale awarded a ro- 
duction of 74 per cent., and thus brought puddling 


ar to ‘ai ka bie ab teed mais 6¢ 
v al me, ‘8. 

on 24th, 1878, the employers gave notice that 
they claim a reduction of 5 per cent., which, if sanc- 
tioned oe arbitrator, would reduce the 
P’(average price of ison tor the quarter ended August 
sist, 1878 was £6 Os. bd.) 
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We illustrate above a boiler patented by Mr. T. F. Passman, 
Boickow-street, Middlesbrough. It will beseen that theinventor 
substitutes Galloway tubes for the ordinary tubes, and that in 
consequence he sacrifices a great deal of heating surface. He 
claims, however, that the surface he retains is much more effi- 
cient than horizontal tube surface. It is fairto Mr. Passman to 
add thatthe boiler we illustrate has been designed todimensions’ 
supplied by ourselves to Mr. Passman, who would like to have 
s much | boiler to give more room for his tubes. The 
length of boiler, 9ft., is, however, that actually adopted in 
many steamers, for instance, the Paris, on the Newhaven and 
Dieppe route, and a new boiler, to entitle it to adoption, must 
comply in external dimensions with ordinary conditions. 
There are some ints about Mr. Passman’s system, 
and he courts that criticism which the design we illustrate is 
likely to receive from our readers. 








LETTERS TO THE EDITOR. 


(Continued from page 352.) 
MACADAMISED ROADS. 

Sm,—I have noticed with interest your reference to 
roads, and more particularly the statement that 
such roads have oye | deteriorated in quality since the 
general introduction of rolling by heavy steam rollers, which 
statement I can fully endorse with regard to roads that have 
come under my own observation. At the same time, is it not 
possible that undesirable state of things is not necessarily 
caused by steam rolling, but rather exists in spite of it, and that 
it has been mainly brought about by an unlimited confidence in 
wers of steam ro! which in some cases has led to the 
disuse of needful precautions, and the addition of doubtful et 
cetera to ordinary routine of road and maintenance ? 
Mee ots ee that increased traffic is the eae 
roads, as it would merely point to more uent repairs, an 
not to that state of immediate and hen a Pyhich at 
once appears in some steam-rolled roads. The use of larger 
penn fo not necessarily bad policy per se, though it may be 
that to make a compact and firmly interlocked road, 
about the same number of pieces of stone are required (say per 
square yard) irrespective of their individual size, i.¢., a greater 
of large metal is needed to secure the stability of each 
vidual —, and this stability and interlocking may be 
rendered impossible by the improper use of binding Saateuel, or 

the suitable application of improper ial. 

It will be readily granted that the present state of almost all 
roads as from streets, is bad, and likely to be worse, and 
I therefore see with pleasure that this state of affairs is bei 
commented upon in your valuable publication. J. 8. 

Darlington, Nov., 1878. 

Sin,— Your issue of the 18th inst. has kindly been sent me by Mr. 
McKendrick, of Messrs. Alex. Chaplin and Co., steam rollermakers 
here. At 284, on “ ised Roads,” there is a mistake 
which you kindly allow me to correct, more especially when 
eines Satay Sake, te late John Lochhead of Rowbank, 

van, was the author and inventor of ep qtee fe i 
roads of which your article treats. That dam did not use a 


F 
1 
Fe 





ring at all, permit me to quote from ‘House of Commons 
Minutes of Evidence,” oo 4° die Martii, 1819 :—“‘ John Lou- 
don MacAdam called in and examined—p. 113—' Do you find a 
through which the stones will a method 
size ?—‘ That is av read emg ut I always 

make my surveyors a pair of es and a 6 oz, weight 
- rapa come to a heap of stones they weigh 


jargemt and if they are renaonably about that 


MacAdam was heard of, John Lochhead 











Nov. 15, 1878. 





PASSMAN’S PATENT MARINE BOILER. 
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order—the admiration of all. And there it was MacAdam got his 
ideas of road-making, notwithstanding the efforts made to con- 
ceal it. The answers to the House go further to prove this ; for 
instance, p. 96, ‘‘ How long has your attention been particularly 
directed to the state of the public roads of the kingdom generally, 
and the means of their improvement?” ‘‘ About twenty-five 
years.” This quite corresponds to the fact that John Lochhead 
made the first part of that road in 1794. Again MacAdam 
answers, ‘On my first arriving from America, in the year 1783— 
at that time the roads were making in Scotland—I often had 
occasion to see a tt deal of road work.” ‘‘ Where?” ‘In 
Scotland. This first led me to inquire into the general method 
of road-making, and the expense of it. Since that period I have 
been mostly in Bristol, where I was induced to offer myself to the 
Commissioners to take charge of the roads as a surveyor. The 
roads of Bristol were nw put under my direction in the 
month of January, 1816.” ‘* That was when you were appoin 
surveyor?” ‘* Yes, I have travelled at various times during the 
last twenty years to ascertain which are the best roads, and which 
the best means of road-making over the whole kingdom, from 
Inverness, in Scotlard, to the Land’s End, in Cornwall, I have 
obtained all the information that an unauthorised person could 
expect to receive.” Does that mean what he could pick up? 
Before it was asked, ‘‘ Are you a professional civil engineer?” 
“ No.” 





CULVERT UNDERTURNPIKE ROAD 
CULVERTWITH DATE OF. REFORMATION 


ABOV 
AFOANT 430 PACES EAST OF THREE MILEIHOUSE 


Now contrast ‘‘ Extract from Minutes of Trustees on Three 
Mile House-road, 11th a 1820,” published also in the 


Glasgow , 12th r, 1820:—‘‘The experience of 
twenty-five years yf that they were well ounded, for 
the state of the Three Mile House-road has ever since been 


pratt 2 has scarcely any debt, and the road itself is now 
admi one of the best and cheapest in the kingdom.” My 
father made other roads in the meantime—yea, road after 
road in Renfrewshire was put under his charge, till he had the 
whole of them. Said the late Lawrence Hill, who wrote me :— 
**Tt was only in the summer of 1812 that I began to take an 
interest in those of Renfrewshire and some others; and on 
frequent visits to Paisley and other of Renfrewshire it was 
impossible not to observe even then very smooth and superior 
state between Glasgow and Three Mile House under your father’s 
charge was —_ As to John Loudon MacAdam being the 
nator or adviser of the system of metalling—the stone being 
broken to a 2hin. ring—it is certainly not the case, either upon the 
—_ ee a ao ag py Ng peter sang 
lasgow. ve always thor an think, system was 
introduced your father. My late friend, your father, was 
neither a nor a talking or writing but 
vino wrat on elleatly and persistently tn the way he knew to 


tn cee ein iD ee 
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it was, when Mr. MacAdam applied for a further grant, that 
stood up and said, ‘‘ Mr. MacAdam, this is not your invention, I 
know the inventor.” But Mr. dam does not claim this, 
either in his petition to the House or otherwise, but only as 
introducer, which, for want of knowing otherwise, most take it 
to mean inventor. Hence, this of John Lochhead is the missing 
link in history on this subject, for, the Times once remarked, 

‘*this grand discovery was of great benefit to the human race,” 
Mr. Hill, in the letter already quoted from, said, ‘‘ You are 
ight to vindicate your father’s name, and MacAdam’s misnomer.” 
‘After about eighty years’ traffic, and that of a very heavy nature, 
this first-made road in the world is second to none other. The 
bottoming of 9in. freestone set on end—which MacAdam departed 
from because freestone and whinstone were not then known in 
England—and smoothed with a hammer, and the blue whin metal 
of 3 ring size laid on top, is now resorted to by experts in 
road-making. A larger size has been found not to cake together, 
and those broken by machine have too much small and are not angu- 
lar. When Russel’s steam carriage blew up at Three Mile House, 
29th July, 1834, the deep metal laid on by order of the Trustees 
to stop its eaten was immediately blinded with good mere 

sand, and the road was consolidated at once. My father h 
objected to the plan until it was insisted upon, when he did as he 
was bid. The sand re! granular and water-worn filled > the 
spaces, and acted as a thorough binder of the pieces, while the 
9in. bottoming gave an infinitesimal yield or spring. I know 
somewhat of these matters, for I was ‘‘second mate” with him often 
in his duties. The blue whin should be taken from here for the 
London roads, and if properly made they would give great satis- 
faction. M. LOcCHHEAD. 
33, Granville-street, Glasgow, October 23rd. 





THE NEW BELLS OF ST. PAUL’s. 

Sir,—The public must have been owe y sui on reading 
the Rev. Mr. Haweis’s letter in the Times, to find that the new 

lis are, in his opinion, a failure, and again more to 
hear Sir E. Beckett say that all our great bells are failures. 
There is no doubt that —= them are not what they ought to 
be, but I fancy they might be improved without either recasting 
or tuning. e subject is so wide that I scarcely know how to 
compress -what I want to say into the limits of a letter. The 
real fact is a not received any attention from the 
educated classes. To hang a bell that weighs over 3 tons so that 
one man can ring it, and so that its clapper strikes in such a way 
as to juce the Pee 9 tone, is a most difficult thing. At present 
it is done by rule of thumb, though the subject is worth the 
attention of scientific engineers, who are the only men capable of 
making any improvement in the m of bell-hanging. 

I have lately seen a very fine bell of Henry VIII.’s time rehu: 
—before, it had a splendid sonorous tone; after it was an old 
kettle. By altering the length of the clapper the tone has since 
been improved ; still, she is not what she was. It ought not be 
a diffi t thing to cast a bell, and I do not think that is where 
the difficulty lies. , 

Many years ago it was the fashion to hang bells with their 
crowns below the point of suspension, i.¢., below the gudgeons or 
pivots on which the bell turns. This caused the bells to swing 





alarger circle than they doat present, gaveg’ ricity to the 
action of the c , and caused t to strike with greater for 
at the same time it wheel and a 


uired a rope. 
have known many bells hung way that ‘‘ went” splendidly. 
The objections to this system are, that it requires more room for 
the that the “nes strikes almost too hard, and that the 
ng rope is clumsy looking, and requires more skilful handling, 


lon, 
and there is a great difference between the forces required at hand 
and backstroke to pull the bell. 

















Nov: 15; 1878. 
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To get a of bells into a space tco small to hold them was the 
he solved, and this was done by cutting off the cannons 

(that i the cast on the crown ee ot es 
its through the crown, and thus bol the to its stock. 
This brought the crown above its and altogether 
altered the of the the same time it reduced 


the circle the rendered wheel and a 
ob epee pce tng gone ha web 
bells at St. 


— t . 
migh: vung as “* ” as possil there oe 
wrong in tleir tone, probably it may be remedied by altering the 


cla 
oe. Many Boswell, Messrs. Warner’s foreman—a man in 
} ve I have the greatest confidence—told me that he had seen 
e crown— i, 


every one that in order for a heavy bell to “go,” so as cne man 
may ring it easily for several hours without intermission, that 
ev ng should be perfectly true. Yet this is seldom or, 
perhaps, never the case. A bell is hung on a wood ants to 
which iron gu¢, are bolted, on these the bell revolves. Now 
i enn. use 


t is perhaps impossible to put on the 
they are turned before they are attached to the stock ; even 
sup ing that they are true at first, as soon as it is necessary to 
tighten the bolts the gudgeons will be drawn into-the stock and 


so out of truth. I suggest an arched iron stock of large tee iron, 
to which the gudgeons should be fixed, and then 
turned both at the same time in a double e. They would 


then be true, one with the other; then there would be no avoid- 
able thrust on the frame as there nearly always is with bells h 
as they are at —— Without entering into the subject 
bell founding, I may say that the general fault of imperfect tone 
is to be remedied by a careful adjustment of the clapper. As to 
the question of the frame, there is very little doubt but that an 
immovable frame might be constructed out of plate iron. If I 
were to hang a heavy I should do so entirely with iron. 
Wood — has a certain degree of springiness, which is incom- 
patible with a steady bell cage. 

In the bell hung in the usual way, A A is the wood stock ; 
BB, bolts through the crown of bell attaching it to the stock ; 
CC, gudgeons bolted to the wood stock. In the proposed sys- 





Fic. | 
tem A is the iron stock ; 
, circular cannon cast on bell and bolted to stock. 
crown of the bell is not in contact with the stock, but perfectly 
free to vibrate. 
Mr. Haweis is right in ante that a bell hung in this way, as 
a 9, 


Fic.2 
BB, gudgeons turned in their places ; 
ee gee In this the 


the four largest are at St. 
bolted tight the stock. 

I understand that Exeter tenor—63 cwt.—cannot be rung. One 
man has rung Bow tenor—53 cwt.—for several hours on many 
occasions. Surely if a bell weighing 53 cwt. can be rung for five 
or six hours with ease, one that weighs 63 cwt. may be rung for 
half that time. 

Though our bells ef be failures as they are—and about this I 
am extremely doubtful—I feel sure they can be hung so as to be 
a credit and not a disgrace to our nation. TREBLE Bos. 

Salisbury, Nov. 6th. 

THE LAWS OF MOTION. 

S1r,—So clever a mathematician as Mr. Last will probably be 
able to prove that a single pound, if divided into nine separate 
portions, will make three pounds. I should like to prorat ig 4 
to demonstrate this. 

Will you permit me to ask a question which, I think, lies at 
the very root of the whole discussion which is now going on in 
your pages. What is quantity of motion? I am told 
momentum, and that it is written Mv, but I am also told that 
momentum is quantity of motion. I am no nearer arriving at a 
definite idea on the subject. ‘‘X.” has made a gallant attempt 
to help students like myself, in this matter. Your corre- 
spondents are not pleased with his definition. Will they give us 
something better ? 

Ihave read what * X.” has written twice, I have read Mr. 
Pennington’s letter twice; the same of all the other communica- 
tions you have had on the subject, and I cannot get nearer the 
mark. I can understand that one lobster, two heads of lettuce, 
a hard boiled egg, and some oil and vinegar will make a salad ; 
but if one person tells me that what I think is a lobster is really 
lettuce, while another assures me that the is oil, and a third 
asserts that there is no lobster, but a crab, I begin to think 
either that they do not know what they are talking about, or 
that I am om 8 stupid. Would it not be well if, before they pro- 
ceeded to teach me how to make a salad, they would make up 
their own minds as to which is which of the ingredients? Sup- 
pose, for the moment, we regard momentum as an ingredient, and 

our various contributors decide whether it is the lobster, or the 
rel or the egg. Once thisis settled, they will, perhaps, 
define something a Finally, may I ask what is supposed to 
be the use of the term momentum? A Puzziep StTupeEnt. 

King’s College, Nov. 13th. 


Srr,—Mr. Last’s equations involve something so like a paradox 
that 1 am fain to believe that he does not understand me or that 
I do not understand him. It will be useful, in order to avoid 
waste of wee ket have this point cleared up before going further. 
I have stated that the momentum of a body is represented by M », 
so does every competent authority on the subject. The energy in 
a body may be expressed by 4 Mv*. On this point Mr. Last and 
Tam agreed, Your dent gives a case in which a system 
consisting of two bodies, Mi and M,, has one of those bodies, 
M,, in motion while the other is at rest, and he admits that the 
momentum of the system under this condition is M,v. He then 


and asserts that 





t it is 


su a transfer of motion from Ma to Mi, 
the momentum in the sy: » Mi Mg, is after the 
transfer than it was before— in fact, Mi received more 


motion than M, has parted with—but if the momentum is greater, 
then the energy must be greater, commanenn De power of 
rforming work is greater, and it fo energy has 
n created by the transfer of motion from Mato Mi. Does 
‘Mr. Last y mean this? Again, 
wheels, which he 
together is that of the 
the two wh ant oe eee oe that of one w! and 
it follows that perpetual motion is possible. Perhaps Mr, Last 
will not admit that momentum and bear any relation to 
per hey heh ei semis 9 en a ot augment momentum 
without energy. If this is the case it will much simplify 
matters if he say 80 at once. 





's, cannot vibrate, as the crown is | 86° 








ust say Last, 
uch like objection to change so long as loss is involved; but not 
The proposition of ‘‘X.,” however, which he 
with ony any oe and ae with en ; hn 
two ved a ion 
He is quite right gy as the 
i (M M} ane — fpr er of as 
en system (M; + M:) 7; but from thence by eliminating 7 and 
v, he has been led to the curious proposition that by the collision 
of two bodies momentum is created. Mr. Last may be right, 
and if he is I shall be very glad. To make things quite clear 
however, it would be of much service if he would give a numerical 
example in f of that which he hasadvanced. I shall be much 
disappoin if the last of his equations are wrong, because in 
them I see, in spite of all the mathematicians who have gone 
before, the elements of unlimited power and 
Manchester, November 10th. PrrretuaL Morton. 
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MARINE GOVERNORS. 
Simm,—Seeing the many discussions on marine 
—— from August to the Ist of November, an: 
0 


vernors in 
the claims 
. Dunlop as to the invention of anticipatory governors, I 
oe ha put your readers right in this matter, and say that my 
hyt marine governor, patented by me some five years 
ce, has antici not ont screw engin 
velometer itself. To prove I now forward drawings which 
will show that as the screw rises out of the water so is the 
steam cut off and turned on again in exact ratio to immersion. 
As you will see, it is simple, cannot well get out of order, and 
should the bellows get worn a fresh pair are easily fitted, they 
being carried in s' as engineers’ stores. This governor is at 
the ediate command of the engineer attending, and can be 
t in action or cut off by the turning of the tap, as shown, its 
i hly sensitive, &c., prophetically anticipating, it will be 
at work perhaps before the engineer in charge may think its 
services are uired. I should have brought mine out, rd 
like many other inventors, the spirit indeed was willing, but the 
flesh—I mean the pocket—weak. 
Tuomas H. Tuompson, C.E. 
541, Middleton-road, Oldham, November 6th. 


Sir,—With regard to Mr. D. J. Dunlop’s letter in your 
impression of last week, it must be borne in mind that increase 
in the speed of marine engines is not necessarily what is termed 
“racing.” No a yet made will anticipate increase in 
speed. Even . Dunlop’s governor, though it anticipates 
. ing,” cannot be said to anticipate increase in the speed of 
she exghiien, because it does not begin to act before the immersion 
of the propeller has commen to decrease, but at the same 
time, and in the case of a ship not having sufficient draught of 
water for the propeller to be wholly immersed, very little decrease 
of immersion will cause considerable increase in speed. 

Now a marine governor, which upon the slightest increase in 
speed will seg oper 4 shut off the supply of steam to the engines 
may certainly be said to anticipate “racing,” and it will 'y be 
m that, by bee J a steam cylinder and slide valve, such as 
Mr. Durham supplies, for shutting the throttle valve, any of the 
rotating governors at present in use could be made to do so. One 
great advantage in these governors so arranged is that they will 
act in all cases of increase so as, for instance, if the propeller 
should get broken or the blades broken, or if the shafting 
breaks in heavy weather when the governor is connected. 
Ido not wish to say anything inst Mr. Dunlop’s governor, 
which I believe to be a very one, but I think he is wrong 
when he asserts that it is the only governor which anticipates 
“racing,” or which ‘‘ hag the merit of being anticipatory.” 

November 5th. Davip Youne, 





LEGISLATION ON PATENTS. 

Sim,—I had fully intended to enter at once on the consideration 
of what may be called the positive side of my ent, viz., 
the practicability of rendering the existing law efficient. I feel, 
however, that as my position with reference to preliminary 
examination of applications for patents is challenged, it would 
ill become me to proceed, as, if my views were unquestioned, 
especially as Lappe examination | in my judgment—more 
than any other point—the pivot on which the question of “legis- 
lation on patents ” turns, 

I feel much gratified to find that the subject of my letter has 
attracted the attention of so evidently courteous and fair a critic 
as Mr. Fulton, and the moderation of his lan e leads me to 
infer his intelligence of the special point which he criticises. I 
have, therefore, some hope that he will be able to estimate the 
true value—be that what it may—of my views, if I can only 
succeed in drawing attention to what are really the practical 
features of the case. : 

Mr. Fulton seems to differ from me on the point of my pre- 
ference for a self-acting law to a compulsory one. From what I 
know of British inventors I am convinced that if the applications 
for patents which, for whatever reasons, they now voluntarily 
abandon, were to be rejected by official examiners, they would 
resent as a grievance that which they now quietly accept as an 
inevitable necessity. And’ then, from what I have observed in 
the practical working of laws generally, the more they can be 
rendered self-acting the better, and that wherever any idea of 

ublic grievance attaches to a law it is found to be a Rony 

indrance tc its satisfactory working. For these reasons, I k, 
avery str i case = to be made out in favour of preliminary 
examinat cr before the present self-acting process is deendtaad. 

Mr. Bcs:emer’s expressed opinion before the ‘‘Select Com- 
mittee on Letters Patent” on Mr. Justice Grove’s idea of 
reducing the number of patents “‘by selection” may be amusing 
to some of your readers, and it is illustrative of my present 
point :—“I think it would be “5 like picking out the handsome 
women from a great number of ladies. e excluded ladies 
would be very angry, and no two judges would agree as to which 
was the beauty ; after all, it is only an impression.” Mr. Besse- 
mer was referring to selection according to utility, which 
there are than on into novelty ; 


patents, notwithstanding against th 
soe of their inventions. % P seine be because my 


this migh’ 
judgment was not consi infallible ; but would ee of an 


as a final authority without murmuring? I 
the work of the examiners would often voke vay angry 
f in the minds of inventors, who w be able seriously to 
impede their action, so that it appears to me that the estimate of 


“each examiner of, on an average, two 
. and th 


y 


o sesaeny Halt ionudk od 
suggested, in order 


| 


es, but the | This is, 


= completely as possib: 


stro’ reasons against examina‘ 
but still, the iitustration applies in a great to the latter. | oth 
T have ih several instances found clients in taking out 
ex: 
ly this 


therefore, that | sto; 





the Treasury will never consent to the necessary expense of an 
adequate staff for the if it shown to 
ah eet 
ve it man ts . Fulton’s letter 
deserving of remar from aciesive to aveld Setbonhing $06 muah 


on your valuable space. w ‘ 
ILLIAM SPENCE, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, W.C., p ened 5th. 





WATER TUBE BOILERS. 
Smr,—On this subject you have often given the best 


hints to 

inventors and constructors, but pom ey it is nobody 
cared for your well-meant advice, to A wn tes all those beatles 
that appeared in publications and at Exhibition; there- 
fore you will perhaps find. a place in your valuable pages 
for the following lines, greatly in support of your own views >— 
ee eee ee on Sage premmcen erators, 
ly in the prod ef theain, but not tn 

any rent of the one or the other, thus localising a possible 
diminutive losion. Such boilers as have water tubes within 
a large explosible shell like that of other boilers do not belong 


to the class in question, and shall no more of 
Passing in review the considerable number of wanes tube or 
wah wer tart a ee —a will be —— in them ; 
lew exce) ey ave rows of more or less 

inclined tubes, many with baffling plates between, and the whole 
of them being surrounded by masonry or its equivalent, a heat- 
would almost think 


F 


w and unproductive appendix. One 

that this is the only possible way to construct such boilers. Com- 
putation proves that a great loss of heat still takes place in all 
steam generators , and it is to be wondered that with the 
fa en state of science its sources and remedies are not better 
understood. 


To secure economy in steam boilers no caloric should be brought 
to bear on other pa She but those backed by water, cansneontig 
any walls of magonry or the like in contact with the fire are very 
objectionable, without even considering their bulk and t. 
however, not all—a great loss arises from a cause which 
I shall endeavour to explain. 7 the compression of any kind 
of gas its temperature is raised, the sum of the caloric contained 
perry cap tage 3 the same, be’ ny News nog nearer together ; 
and in the other sense, with tation of the gas its 
temperature is lowered in Eigportion. It follows that a certain 
—— of = in ~ Hs tter state wee he be of so aru @ tem- 
perature as to have no e upon surroun while in a 
state of concentration a good portion of it Seah ee turned to 
— hence it is necessary for the sake of economy in steam 
oilers to let the water absorb the heat evolved from the combus- 
tible within the smallest compass or in a yet concentrated mt 
any expansion of the heated corresponds to a diminution o 
their useful effect. Non-conductors, if once heated, radiate again 
a portion in return, butall the rest goes off the wrong way, and 
for the very reason that they are non-conductors th take up 
heat slowly, allowing the gases to pass along and expand without 
use, Rapid absorption of the caloric wi close proximity of 
its origin being opmnceny, means must be provided to effect this 
e ; but this is again dependent on different 
ings. To begin with, as little material as possible has to be 
—— between fire and water all over the whole stru to 
which all large forms are a They require heavy material ; 
consequently tubes of small diameter, which can be madethinnest, 
should constitute all the surfaces without exception, and as much 
as feasible be put in the position most infl d by the fire, 
that is across it, and not in a line with its circuit, as this corre- 
sponds to a reduction of the contact. By these means bulk and 
weight can be immensely reduced, which is unquestionably an 
incalculable a. Fak patente ber ig owe the tubes must bear a 
certain proportion ; much apart, heat passes unutilised, and 
if a clone together the draught suffers, and the deposit of sovt 
is hasten: 

Owing to the great rapidity of the evaporation in such tubes 
their length has to be kept within certain limite, elee they would 
be filled too much with steam and be always short of water, 
which lessens again the absorption of heat and evaporation and 
accelerates the deterioration. The requisite presence of water 
does, however, not only depend on the length of the tubes, com- 
pared with their diameter, but also, and —— On its 
tion. Each steam-bubble, as soon as formed ould imiuediatel 
be carried away and replaced by water, which is only possible 
the latter is kept in rapid motion in a bed direction, 
entering each tube at one of its ends to flow out at the other. To 
keep up euch a circulation the up cnd down currents must. be 
positively separated, no single can serve for both. All 
the ae from either tube ought to be allowed to rise 
freely and directly to the surface at once, and not go to occupy 
8) in other tubes which have to furnish steam themselves. 

er, as the quantity of steam increases towards the top by 
the additions from each row of tubes, it should meet with wile. 
ing Smad and not be throttled and strangled over and over again, 
which occurs in many water tube boilers, to such an extent, that 
there is hardly room for the steam alone to pass, while a good 
stream of water ought to accompany it. Of course water can come 
a this way but very sparingly to replace that evaporated 

ow. 

Many inventors imagine they have provided for the circula- 
tion by giving a little inclination to their tubes. Nothing can 
be more erroneous, the steam-bubbles alone have a chance, for 
a troublesome ascension not being seconded by a current of 
water flowing te tame only a special and separate channel 
departing from below the level and away from the fire can bring 
about the desired effect; taking the return from the steam-room 
helps precisely as much as nothing. Water tube boilers are gené- 
rally titled unexplosive, and yet severe accidents have taken place 
with such, with pressures far below that which each 
stand se ly. It follows from this th i 
arising either from a too great rigidity or an awkward execution 
in its assemblage, which latter ma; the ——— of the 
nature of the cc unections adopted, like caulking, w! is a pro- 
ceeding unworthy of the present mechanical art—it is 
boiler a ong unfitted to any exchange of parts 
and helpless when it begins to leak. Inventors can hardly pay 
attention enough to these two points if they will insure a 
longevity to their boiler. Fearing to encroach ) 
your valuable pages, I desist from a prolongation of these lines, 
though the subject is yet far from being exhausted. 

St. Gall, Switzerland, October 28th. E. A. Bourrr. 











Tue Princess Atice.—The inquiry by Mr. Carttar and jury 
at Woolwich, as to the collision between the Princess Alice and 
the Bywell Castle, which commenced on 
concluded on Wednesday m . The following is the ae 
of the jury :—‘‘ That the deaths of the said William Beachy 
ers was occasioned 
Thames from a collision 

led the 


But all collisions, in the 
avoided if and stringent 

down for Se all steam traffic in the Thames.” 
The following were made verdict :—“‘ We con- 
sider that the Princess Alice 8rd 
seaworthy ; we think the Princess 
ey anaes we think the number of 
the Princess was more than 3 we th 
means for saving life are insufficient for vessel of her class.” 
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‘THE PATENT JOURNAL. 
- Condensed from the Journal of the Commissioners of Patents. 


* Jt has come to our notice that some applicants to the Patent- 
ee a a Patent Sprefications, have caused 





much unnecessary trouble ca pep pases 
oo hae Sees + saad te on titre a 
ENGINgER at which cmon Cie ne 
instead of giving the number 
enero Coens By Paget — ctrean Zndoe and 


Sounencel dhe Maa 


cescideier ncdicceehiniiiaihaiiaiitadiiil aiid tains: 


2448. Borine, &c., Yarns and Woven Fasrics, Theodor Béhme, Chem- 
nitz, Saxony.—19th June, 1878. 

8713. Gatvanic Batreries, John David Adams, am, Neate Works, 
de Paris, 19th September, 1878. > 

Seine, —19th 1 

3717. eee at OE tan hone Clifton Mills, 
near Brighouse.—20th 

8732 SHAKER-BRACKETS, jee Olin, N —A communication 
——, Sapa Runnicles and Constantine Nicolopulo, Ibraila, Rou- 
mani 

8734. Weavine Leno, &c., Peter Tarbet Macaulay, Undercliffe.—21st 
Sep tember, 1878. 

8768. Dressinc Groats, Peter Jensen, Chancery-lane, London.—A com- 
munication from Nikiphor *Nlexesviteh Gratecheff, Jekaterinburg, 
Ruasia.—24th September, 1878. 

8785. TRaNsPaRENT Picrures, Robert James Conigsby, Croydon, and 
oun"Gs Grover, Mitcham.—25th September, 1878. 

. Seat for SusTarntvc Persons in the Water, Alfred William Birt, 
-street, London. —27th September, 1878. 

$842. Bronzinc or Decorating Woop, &c., Henry Bernoulli Barlow, 

Manchester.—A from Oscar 


nication Boettger, Frankfort-on- 

the-Maine, Germany.— 30th September, 1878. 

3864. Fire-LiGHTERS, Ashworth , Antley.—lst October, 1878. 

3920. Brrumixous Compounns, Charles ‘élix Sebille, Rue Laflitte, Paris. — 
5th October, 1878. 

2932. HARVESTING AGRICULTURAL Propuce, Alfred John Tuckey, Bryant- 
place, Strood.—7th a 1878. 

8957. Titinc, George A! Codrington. 

3959. Umsreiias, &c., James Willis, Stocksbridge Works, near Sheffield. 
—8th October, 1878. 

3968. Buttoxs,. Charles Cawley and Edmund Squire Norcombe, Hatton- 

en, London.— 9th October, 1878. 
4004. seraans Gas APPARATUS, Victor Nicolardot, Rue de Rome, Paris. 
4005. cree ma — Allan Stewart and Charles Stewart, Glasgow. — 
10th October, 1 
4016. Evectric oe &c., APPARATUS, John Munro, Montague-road, 
West Croydon.—11th October, 1878. 

4046. OsTarnino ELEectrRic Liou, Gustavus Palmer Harding, Buckingham 
Palace estminster.—12th October, 1878. 

4063. STEEL, &e., Sidney Gilchrist Thomas, Queen’ 's-road Villas, Queen’s- 
rov@ Battersea Park. 


4005. Cuurns, Gerard Wenzeslaus von Nawrocki, tetas, 
Berlin, Germany.—A communication from Adolph Mueller, n-on- 
the-Elbe, Germany. 

4067. CALENDAR Crocks, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Theodor Weisser, Furtw: en. 

4069. Swivers, Thomas Winkles and Thomas Moxon, irmingham. 

4071. SusPEspino, &c., Boats from ‘Sarps and other Vesse.s, John Mor- 








combe Baker. Holborn, London. 
4073, Raisina Sumenaosp Sips or Vesse.s, Henry Park, Cambridge 
Villas, Wandsworth. 


4075. GALVANIC Batreries, John I Johnson, Lincoln’s-inn-fields, 
London.—A communication from William W utt Griscom, Phila- 
delphia, U.S 

4077. CuTTING Horutxes, &c., James Arthur Drake and Richard Muir- 
head, Maidston 

4070. Rertecrixe, ‘&e., Licut, Isac Louis Pulvermacher, Regent-street, 

on. 

4081. pees gr a or Recorpine the Recerrrs of Montes or Fares on 
pee Hy , Joseph Bailey, Lavender-hill, Wandsworth-road, 
London.—1l4th October, 1878. 

4083, TREATING TEXTILE. Fasrics, Malcom McCallum, Barrhead 

4085. Srups and Burtrons for Sairts, &c., Pierre Zéphir Stéphane Bulot, 


Paris. 

4087. Parer-cutTixnc Macuines, John ion 3 Johnson, Lincoln’s-inn- 
fields, London.—A communication from William Ferdinand Heim, 
Offenbach-on-Maine, Germany. 

4089, Fire-ExTINGuIsHine Liquip, Gustav Bernheim, Brussels. 

4091. Raisinc Sunkgn Vessets, &c., Joseph Alexander Westermann, 
Charing Cress Hotel, London. 

4093. Ranaas Buon, dames Wedinghoun, jun., Southampton-build- 


gg Gerrans 

ag ALVANIC Batreries, Frederick Herbert William Higgins, Cornhill, 

don. 

4097. Reoeverative Gas Furnaces, William Hackney, Newport. 

4099. CLeansinc CuimNeys, Samuel ew Herbert Edward James 
Taylor, and William Ernest ~—s Worcester. 

4100, Propucine Execrricity, &c., Frederick Henry Varley, Mildmay 
Park Works, Newington- green-road, London.—15th October, 1878, 

= Raisinc, &c., Snips and other Boats, John Nicholson, South 

e! 


8. 
4103. FRYING-PAxs, &c., John Israel Parkes, Smethwick. 
4105. Borr.es and STOPPERS, George Evenden, Portslade, and Henry 


Wade Stiles, B: ‘ton. 

4107. Lono-RANGE SiGHTs, May Lowe, James-streét, Lincoln.—A 
communication from Major aaties L’Estrange Hamilton Holmes, 
Meerut, India. 

4109. ENDLESS TRAVELLING or Routine Rattways, &c., Jonathan Aldous 
Mays, Gresham House, Old Broad-street, London, 

4111. Composition for Fittinc WooLLen, &c. , FaBRIcs, Nenian Procter, 


a icaTING Apparatus, Charles de Nottbeck, St. Petersburg, 


4115. Fastener for Drivino Bexts, &c., Joshua Heap, Ashton-under- 
Ly ne.—16th October, 1878. 
aur? Hees of Boots and SxHoes, John Ward Jones, Holloway, London. 
.-~ a er &c., Donald Fergusson, Victoria Villas, Queen’s-road, 
jucklan 
a ee Charles John Guy, South-street, Finsbury-market, 
ion. 
4125. Preparine, &c., Corton, William Knowles, Bolton. 
yp ba PumpPiInc Apparatus, Arthur Wolfe Smyth, Portlick Castle, 


4129. Rearixo Wueat and other Graty, Ernest George Cook Bomford, 


ry. 

4131. Sutpauric Acip, Charles Norr m, Ph 

4133, ARTIFICIAL FuRL, Gilbert Ri ienee, Meewell hin. 

= er “DRIVEN Hammers, Alfred Davy, Sheffield. —I7th October, 


uso, ons poms or other Furnaces, Edward George Peyton, Jesus 


4140. EuectricaL APPARATUS, William Scott, Rood-lane, London. 

4141. Grinpinc and SHarrentne KNIvEs, &e., John Walker Logan and 
William Elder, Berwick-on-Tweed.—A comm ion from John 
William Laimbeer, Oak Park, Illinois, U.S. 

4143. Weavine Carpets, &c., Edward Crossley, Halifax.—A_ communica- 
tion from Alfred Heald, Philadel ia, U.S. 

4144. Steam Enowves, Alexander Morton, Glasgow. 

4145. Cnocks for Surps’ Boats, Geo! ‘Ruxton, Liverpool. 

4146. PHoTroGRAPHIC pe » Carl Bolhoevener and Eduard 
Heidenhaus, Munich, Bavaria. 

4148. ALKALI, James Cochran Stevenson, South Shields. 

4149. Parer "Bass, Sydney Pitt, Sutton. — A communication from 

erick and Rodney B. Smith, Baltimore, U.S. 

4150. ~ ta &c., Don Ramon de Silva Ferro, Camden Town, 


4151. re of Learner, &c., Henry Loewenberg, Southampton- 
buildings, cery-lane, London. 7. 
4152. Dauttxo Howes in Coat and Rock, Ernst Gustavus Reuss, Man- 


4153. Sirrivc or SEPARATING FLoyr, &c., Herbert John Haddan, Strand, 
London.—A communication frcm William Mihlan, Berlin 

4154. Ficiie and WeicHINe Sackk or Bas, Andrew Mitchell, Aberdeen. 
4155. GaTHERING and te gee Corn, &c., William Woolnough and 


i drcee five aud Fis ~ 
4156. GLazine Fixixe Tur Sueets of Mera or Stone, Needham 
4158. VOLVING cal CorLinc Sx Peter Holland Swinton. 
4159. Tra-cappies, &c., Tilden . Manch 
4160. Jacquarps for Looms, Abraham Fister and Arthur Sowden, Brad- 


lord. 
4161. «ay peer mag for Queneau Semdearey Coats Ente Gloneal, 


on.--A communication 
iw, Italy see October, 1878. tray fo 








Seria ae 








THE ENGINEER. 
pL Mec a Henry Ivey, Kilburn, 


. Wellington- 


Pong me keyiy ~ for Suvcine Fasrics, John Stordy and Frederick Hampson, 
4167. Tazarixo Woot, Pare Putp, feed pny Et a aoe ag gg 
5. ours Sata Wilbon hay Fe A 
4170. Renperinc WaTER Y yen James Cairns Copley, 
an banat Pires of Been Enatves, Taps, &c., Alfred Gunthorpe and 
4172. Workive Vacuum Brakes for Raitways, Frederick William Eames, 
* | (eit on Boarp Sup, George Cruikshank Pulford and Henry 
ant Teen Rants Je Soseply Henig Betteley, Fleet-street, London. 

4175. Rovinc Boxes, &c., for Frsrous Matertats, John Holmes, Allerton, 
ann Gaamae i Fasrics, Francis William Ashton, Hyde, and William 
4177. SprxniNc and Dovsrsa, Alfred Salomons, Manchester. and Thomas 
arta, Gounvarixe Lanp, Thomas Perkins, Hitchin, and Thomas Burall, 


Peterboroug! 
4180. Execrric Licut, Isac Lonis Pulvermacher. 
meenens Sores bee aa nw 


4183. Cumuney Tops, &c., Jonas Sherk, "Sedienkon 
4184. ExTINGUISHING Fire, John Kissack, Joshua ae Horbury, and 
Matthew Cranswick Greenhill, Belfast. 
4185. Braces, William Harvie, Nichol-square, London.—19th October, 1878. 
Kesseler, Berlin.—A communication 








from 
4188. ALKALIs, Edward William Parnell, Li , 
4189. ReotsTeRiNe Exit, &c., VEHICLES, All Gordon Smith, Wrotham 









Nov! 15; 1878, 
8055. Lommicatixo Marensats, Patrick Moir Crane and George Moir, 
eae tatan, aaededin-oiail 


; a 1871. 
Notices of Intention to Proceed with Patents. 
2592. Raisine SunKEN Sars, &c., William Limehouse, and 
Samuel Kimbel, , London. 28th J we 
2618. Svpsrirvre for On, woes John Wilson, Manchester.—. 
2619. Lapres’ Dress-HoLpers, Harry Schletter and Thomas Hare, Bir- 
sth Tne, 18 Fasteners, William Whittle, Smethwick, 
2642. Wixvo ES 
Thomas Greaves and James Newman, ‘Birmingham.—2nd ye ar po 
2657. Feepic Paper in Partine Presses, James Graddon, Barnes. 


July, 1878, 
2670. Antiseptic Banpaaces, &c., Henri Conradi, Lower James-street, 
Golden: se junication from Henry 





«square, London.—A eomm Théophile 
2672. Mixed Tapestry Work, William bees po Brown, Southampton- 
London.—A communication from Henry Emmanuel Penon. 


buildings, 
—4th July, 1878. 
es Sevenees Ricks and Stacks, William Brenton, Polbathic, St. 


2688. Derectinc Heat in Bearines, &c., Mathew Stobbs and Henry 


Poole, Pimlico, London. 

+3 PoRIFYING ‘Liquips, ~~ Mackay, Edinburgh. 

Rock Dariviine, Carl Pieper, en, Saxony.—A communication 

pe oe Jacob Fal 

2697. CuTTine io METALLIC Reps and Tubes, William Crow, meng 
bth July, 187 

2710. Suirt Coivars, John Hookway, Monkwell-street, Lon 

2714. Scutries, Vases, &c., for Coat, Henry Tylor, peri City: -road, 
London. —6th July, 1878. 

2722. Taeatinc Decomposep Caourcnouc, &c., Ludwig Danekwerth and 
Richard David Kohler, 8t. Petersburg. 

2723. LawN Mowers, William Robert Lake, South ton-building 





2725. Woves Fasrics for Makino Sacks, &c., William Robert 





4190. Breecu-Loapinc Frre-arMs, William Robert Lake, South 
London.—A communication from Owen Jones, Philadelphia, 
Pennsylvania. 
4191. Gun Carriages, Charles Max bart, Magdeburg, Germany.—A 
communication oak Henry Stade Ps Paris. 
4192. Mepicinat Compounps of Extract of Matt, Philip Embury Lock- 
— Holborn-viaduct, London. 
93. Steam Enornes, Henry Parker, Salford. 
fips. Borr.e Stoppers, Benjamin Haigh, Poplar. 
oS. —— of Inon and Sree. Sorraces, Frederick Settle Barff, 
on. 
4197. FELTING and Harpextnc Hat Bopres, William Clark, Chancery- 
lane, London.—A communication from John Griffin Meeker, Danbury, 
Connecti 


cut. 
4198. Pumps, William Clark, Chancery- London.—A communication 
from William Paris Barclay, Virginia, y, Nevada.— 2lst October, 


187: 
4199. oe of Tram-cars, &c., Edward Perrett, Victoria-chambers, 
Westminster. 


4200. Packine Larp, &c., William Morgan-Brown, Southampton-build- 
London.—A communication from Nathaniel Kellogg Fairbank, 
W: soeney Burnet, and Joseph 
4201. FricrionaL — Gearine for DRAWING Wires, &c., James 
Robertson, 
— ELECTRICITY, i Thomas Christopher Lewis, Shepherd’s-lane, 


4203. Ponirytxo Tipat Waves, Estuaries, &c., Horatio Kelson Brom- 


ead, G! 

4205. Sounnee, &c., Roaps, Thomas Birbeck and John Richardson, 
Sunderland. 

4206. DyNamo-MaGNETO ELectric Macuines, Richard Paget Higgs, Gres- 
ham House, London. 

4207. Core Bars for Castine CyLinpers, &c., James Chambers, Stanton 
Ironworks, Nottingham. 

4208, ELEcTRIC ILtumination, Charles William Siemens, Queen Anne’s- 


gate, Westminster. . 
4209. Sreerine Sionats for VesseLs, Wilson Davenport, Hanger Hill, 
4210. TELEPHONES, Joshua Franklin Bailey, Charing Cross, London. —A 
communication from George May Phelps, New York. 
4211. - pe Macutne TREAvLEs, Joseph Little, 5 pton-buildi 


4212. Meacense Licut, Charles Tilston Bright, Delahay-street, West- 





p gs, London.—A communication from Raim 


Stace, 

2726. — Henry Crompton Ashlin and Richard Pinder Asbridge, 

Liv 5 

2729. Jomntnc Drivine Betts, Henry Simon, Manchester.—A communi- 
cation from Peter Jorissen. 

ee rae Sream Pires, Borters, &c., Russell Kelso Carter, Fleet- 
8 t, mn. 

2782. REMOVING Knots, &c., from Wootten Fasrics, Thomas James 
Smith, Fleet-street, London.—A communication from Louis Alexandre 
~ ae rao July, 1878. 

2737. LLSTONES, 1 Pieper, Dresden, Saxony.—A communication 
from Moritz Martin. 

2739. Automatic Fricrion Brakes, John Clayton hap th ian Fleet- 
street, London.—A communication from Thomas Aldri 

2740. Rearinc Macutnes, &c., Henry een th ton Hipktanon rman 

2748. = PuriFiers and "SeraRators, South 

2746. Puproshapaise Oxssects in Motion, William Morgan - Brown 
a buildings, London.—A communication from Edward 

uy’ 

2753. VENTILATORS, Comyn Ching, Castle-street, Long-acre, London. 

2754. wa. os Wire, Roos, &c., George Bedson, Manchester.—9th July, 
187 


2764. Umpretias and Parasois, John Carpenter Smith and George 
_Gayford Lusher, Birmingham. 
769. Makinc and Firrinc Cor Tunes, Benjamin Joseph Barnard Mills, 
, London.—A communication from Albert Ball. 
—10th July, 1878. 


2792. Boxes, John Post Lawrence, St. Mary Axe, London.—A communi- 
cation from Charles L. Lockwood 
2793. ae Rocks, &c., Francis Brown, Cathcart, and William Morgan, 


inning. 
2796. "Maxine Hinges, &c., James Tertius Collins, Birmingham,.—12th 
July, 1878. 
2808. VenTiILaTors, John Smith, Leeds. 
2810. Or Mitt egg ee James Whitham, Leeds.—13th July, 1878. 
2843. Spokes, &c., Ernest de Pass, Fleet-street, London.—A communica- 


tion from Léon Pugh. —l6th July, 1878. 
2859. oo re &e., William k Savage, Burnham-Sutton. 
-1 uly, 1878. 
a Brass ScREW-NUTS, William Edward Everitt, Birmingham.—20th 
'y, 1878. 
2946. Sewrnc Macurnes, Spencer Mort and George B: , Glasgow. 
2949. Cortina ScREW-THREADS on Mera. Pipes, &c., Henry Lake, 








4214. Looms, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from New York Silk Manufacturing Company, Incorporated, 
ew 
4215. Pacxtna for Piston Rops, &c., Isaac Blue Harris, Fountainbridge, 
Scotland. 


4217. Rercectors for Lamps, &c., Alexander Wilkinson, Paddington- 
street, London. 

4218. Loom Temp.es, John Henry Johnson, Lincoln’s-inn-fielés, London. 
—A communication from John Baptiste Stamour and Frank Palmer 
Pendleton, ay amy 

4220. Copyine Views from "Nature, &c., William Kershaw and Job Joseph 

Kershaw, Sheffield. 

4221. Sreerine and Prore..ine Vessevs, Maximilian Stanislaus Hassfeld, 
London-wall, London.—A communicatioa from Jacob Joachim Kun- 
stiidter, Budapest, Hu a. 

4222, Ratway Wa EELS, W Lloyd Wise, Chandos-chambers, Adelphi, 
London. — A communication from Gustav Egorovitch von Struve, 
Moscow.—22nd October, 1878. 

4224. Tramway Raizs, Isidore Spielmann, Linden-gardens, London. 

as: eater’ Licut and Currents, Thomas Alva Edison, New Jersey, 


4228. CoLourine Matters, William Spence, Quality-court, Chancery-lane, 
London.—A communication from Adolphe Herran, Paris, and Alfred 
Chaudé, Yerres, France.—23rd October, 1878. 





Inventions Protected for Six Monte -_ the Deposit of 
Complete Specificatio 

4387. Governors for FLUID-PKESsURE ENGINES, Chithee Pierre Chouteau, 
Clifford-street, Bond-street, London.—A communication from Benjamin 
Brazelle, St. Louis, U.S.—Slst October, 1878. 

4419, Sream ENGINE. LUBRICATORS, Jules Albert Berly, Peckham Rye, 
London.—A communication from Henri Bossitre, Le Havre, France.— 
lst November, 1878. 

4420. Puriryina Fou Casxs, &c., James Cairns Copley, Nottingham.— 
1st November, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 

3836. PiLep Fasrics, William Brookes, Chancery-lane, London.-—4th 
November, 1875. 

Horns or Trumpets, William Robert Lake, Southampton- 
,» London.—5th November, 1875. 

— Macuixe Too.s, James Baird Handyside, Glasgow.—6th November, 


$886. yeaeasnd Furnaces, Richard Smith Casson, Roundoak Works, 
Brierley-hill.—9th November, 1875. 

3913. TREATING HeaTED STRIP Inox, Rowland William Brownhill and 
William Brownhill, jun., Walsall.—11th November, 1875. 

3914. HEAD-DRESSEs, cis Kenyon, Westminster.—11th November, 1875. 

3972. went Alexander Melville Clark, Chancery-lane, London. “15th 
November, 1875. 

3947. PRESERVING Meats, Alfred Vincent Newton, Chancery-lane, London. 
—12th November, 1875. 

3990. Rartway SLeErerR CHatrs, Walter MacLellan and John Paterson 
Smith, Glasgow.—17th November, 1875. 

$920. Exposinc Porous MATERIALS, &c , to ea tes Henry 

laa Appleton House, Widnes. llth November, 1 

8928. Insectors, &c., James Jackson and Thomas poll Spring Field 

soul. Unnnnt x &e. onal Magoera: Stocksbridge, d William H 

MBRELLAS, &c., an m Hoy- 

land, '—12th November, 1875. é 

4184. Sream _Exorxs, ik William Crohn, Hammer’s-terrace, 


ber, 1875. 
3918. SELF-cLosiNe Taps or VALVES, John Henry Storey and Isaac Storey, 
os Manchester.—11th Novemser, 1875. 
, Himcom, bed CoFrEE and other GRAIN or Seep, William Robert 
ildings, London.—11th November, 1875. 











pean gl yl Duty of £100 has been Paid. 
2982. Emery, Guass, &c., Richard ds, Shoreditch, London.— 
6th November, 1871. 


ant am Tube STEAM Bortxrs, John Watt, Birkenhead.—8¢th Novem- 


3031,’ Riaarxc. &c., TextiLe Fasrics, John Schofield and William Mellor, 
Bridge.- th November, 1871. 
8148. CLosEp Sto —2lst 








VES, ber, 1871. 
3019. Gas Furn. Edward H —oth 
, ACES, ig igh olborn, London. 





, London.—A communication from Frank Arm- 


strong. 
2951. Locomotive Encines and Permanent Way, Reginald Empson 
Middleton, Victoria-street, London. 
2953. Courtine RaILway CARRIAGES, &c., James Brown, Barrow-in- 
Furness.—24th July, 1878. 
2968. Carns, Robert en ae ga -lane, London.—A communi- 
cation from Augustin 
2972. Cootina Air, Liquips, - So ‘olen Marr Barnard, 
Columbia, U.8.—A communication from Thomas Cook. —26th July, 1878 
3025. PLANTING Porators, Lewis Augustus Aspinwall, Chancery-lane 
London.—30th July, 1878. 
3043. Sucar, James can, John Alexander Reina Newlands, Mincing- 
lane, London, and Benjamin Edward Reina Newlands, East Ham. 
3049. SaccnarRine, &c., James Duncan, John Alexander Reina Newlands, 
Mincing-lane, London, and Benjamin Edward Reina New! 
Ham. — lst August, 1878. 
3063. Potisninc Eyes of Nerpies, Wiliam Robert Lake, coremeyt 
pera London.—A communication from Frank Armstrong.—' 
ugust, 1878. 
8139. Prosectites, Alexander Charles MacLeod, Yockleton Hall, Salop.— 
8th August, 1878. 
$261. Preservinac and RENDERING TimBeR NON-INFLAMMABLE, Daniel 
Robertson Gardner, Glasgow.—19th August, 1878. 
3326. RoasTING Foon, John Godfrey Croft, ond. 
$327. Pitep Fasrics, &c., Samuel Cunliffe Lister, Bradford, and Jose 
Reixach y Gispert, Manningham. —23rd August, 1878. 
3495. Steam Enorves, Druitt Halpin, Old Charlton. — 3rd September, 1878. 
3544. CuTTine ScREW-THREADS on AuGERS, &c., Peter Mackay, Glasgow. 
—Tth September, 1878. 
3607. Combustion of O1Ls, Archibald Ritchie Gillespie, Edinburgh, and 
Martin Rae, Middleton Lodge Linlithgow.—12th September, 1878. 
3620. Wanarna GREENHOUSES, &e., Robert Tebbs, Stepney.—13th Septem- 
ber, 1878. 
8674. Preventina IncrustaTIon of Bor John Gottlieb Brinkmann. 
anchester.—A communication fro ich Franz Joseph von Rolff 
and Franz Georg Otto Kramer.—17th Beptember, 1878. 
8782. ae tg in Borers, &c., Robert’ Hudson, Gildersome.— 
25th September, 18 
$873. Rockets, Prosectites, &e., oe Joseph Mackie, Southampton- 
buildings, London.—2nd October, 
3880. —- LEATHER Hat “Lantos to Hart Bopres, William Lawrence 
London.—A communication from 
‘Bigelow. —3rd October, 1878. 


sls ge gg Charles Francois Phone, Chancery-lane, London.—4th 

tober, 1878. 

3923. ELECTRO-MAGNETIC, &e., Instruments, William Edwin Irish, 
Dalston.—5th October, 1878. 

3942. Hinaes for Carriage Doors, William Paveley, Seymour- 
Bryanstone-square, London. 

3959. UmBReLLAs, Parasois, &c., James Willis, Stocksbridge ee 
near Sheffield. 

3960. TELEGRAPHIC Li png wl Joshua Franklin Bailey, Paris.—A 
communication from is Victor Mandroux.—8th October, 1878. 

3966. Bopsrns, &c., John William Wilson, Barnsle: 

3969. DELIVERING Srames, &c., Alfred ‘Austin Usher, Powell-street East, 
rage nn nage ag Southampton-buildings, 

3994. RENCHES, mce Hopper, 
—~ .—A communication from John Wesley Ayatt.—9th October, 

4007. Etecrric Cocks, Raphael Hunter Brandon, Southampton-build- 
idgs, London.—A communication from Charles William Firnhaber. 

4014. Surps’ SLeerine Bertas, &c., William Robert Lake, Southampton- 
peat London.—A comm' from David Huston. — 10th 
October, 1878 

4044. Cakes, Thomas Danson Pruday, ham. 

~ 1SeLF-Acrixa MULEs, ~ — Alfred Do 


87: 
wn "Pes ‘and d Fever Ca Gan, Be a Sealy Wolf Spear, South-place, Fins- 
4079. ee: &e., ,Laom, 1 Isac Louis Pulvermacher, Regent-street, 


London,—14th October, 187: 
— Raltway Brakes, George Westinghouse, jun., Southampton- 





je... “go London. w 

Eotricity, Frederick Henry Varley, Mildmay Park orks 
Newington, -road, London.—15th October, 1878. ; 
4137. Steam * William Robert 


Southampton-buildings, 
from Charles Holton.—l7th October, 

















Nov. 


15, 1878. 











- 4189, Furnaces, Edward Jesus College, Cambridge, 
4149, Paper Bacs, . —A communication 
PE ng ey? phy Smith.—18th October, 1878. 
4189, Canenty CaP oF Toe iikateh Church, Bockonkata, “19th October, 
m, Cheesy Robert Lake, Southampton-buildings, London. 
ps communication from Owen Lag "alge ad 1878. 
4209, ucrmie en Charles William Siomens, Queen Anne’s- 


ES, Joshua Franklin Bailey, soe Hotel, 
Tint communication from George May 

4215. is Pawo fo ‘or r, Putow-nope, eae Isaac Blue Harris, Castle 

es Alva Edison, Menlo Park, New 
Robert Lake, Southampton-buildi: 
nication from Samuel Turner oy eo 
October, 1878. 

4862. CoLiectina the SoLiprF1aABLE Portions of Fumes, William Robert 
Lake, Southampton- , London.—A communication from James 
Cosmo oo tage John Lister Morley, and Barry Cleveland.—29th 


October, 1: 

4387. Governors for Fuorp-pressure Evorxes, Charles Pierre Chouteau, 
Fischer’s Hotel, Clifford-street, pte London.—A communica- 
tion from jamin Brazelle.—31st October, 1878. 

4419. Steam Enoine Lusricators, Jules Albert Berly, Rolf-road, Peck- 
ham-rye, London. —A communication from Henri Bossitre. 

4420, CLeanstne, &c., Foun and Musty Casks or BARRELS, James Cairns 
Copley, Nottingham.— 1st November, 1878. - 


an interest in any gees of Apnaan applications 
weg aid should eave particulars i writing o! ob: such 
the Commissioners of Patents thin tv hed aged after 








List of Specifications published during the week ending 
9th November, 1878. 
1051, 6d.; 1217, 4d.; 1218, 6d.; 1240, 6d,; 1266, 6d.; 1270, 6d.; 1272, 6d. 
6d.; 1303, 10d.; 1305, 6d.; asi, 6d.; 1323, 6d.; 1825, 6d.; 1326, 8d; 
5 1343, 6d.; 1346, 6d.; ” 1347, 6d.; 1849, 8d. 1352, 6d.; 
1374, 6d.; 1875, 6d.; 
1378, 6d.; 1880, 6d.: 1385, 6a. 1386, oa: 1383, 10d.; 1389, 6d.; 1992, 2d.; 


3 : Toe 2d.; 
: } 1412, Qd.: 1416, 2d.; 
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will be forwarded by post from the Patent-office on 


* 
receipt of the amount of = and Sums 1s. = be 
oo, mabe pagal oe ta Peatelieny 6 


remi by ge yd 
Holborn, to Mr. H Meader yheske her Majesty's Patent-office, Ssoatie 


ampton-buildings, Chancery-lan| ne, London, 








ABSTRACTS OF SPECIFICATIONS. 


Tur En 
Frapeteh ty comes sy ae ee ee 


40935. Sream Borers, S. Foxr.— Dated 29th December, 1877. 8d. 

The cross-water tubes are formed with longitudinal corrugations so as 
to increase the heating surface, In order to produce corrugations extend- 
ing round the flues of steam boilers, the tube is over a roller 
formed with corrugations and the bottom of the tube rests on a travers- 
ing table formed with corresponding projections, 


Fo Mig Winvows, C. Brothers.—Dated 27th February, 1878,—{ Void.) 


This consists, fi the construction of sash windows with additional 
frames fixed to the ne beteroce of apertures, whereby the sash frames, 
with the window sashes, weights, lines, and bora aon complete, may be 
made to hang upon centres (or Brena and open in‘ ¢ rooms, and made 

secure to the jambs of the frames when closed, with locks or 
bolts, Secondly, in the senate of such frames with fixed 
beads and parting slips for making the back linings with doors (or loose 
panels), so as to pass the sash weights into the inside of sash frames 


Pithout requiring _ openings, for more readily hanging window 





sashes with the sas 
901. won) ~ en A, Browne.—Dated 5th March, 1878.—(A communi- 
cation, 
sige Snta> thernae are ded by brackets and rollers on bars or rails. 


Each filter frame is fitted with a cock below, and there is a gutter or 
trough below them for receiving the fluid expressed. There is a space 
below the gutter for a small cask to be passed under it, and the gutter 
has an outlet cock. The end frame of e filter © done carries a central 
inlet.cock. The “follower” is so ie ite end frame 
that it can be ~ shed or drawn in one direction or the other by means of 
a fly-wheel and screw or screws, thus tightening the filter frames together 
or releasing beni 





979. VeELoct Rae.—Dated 11th March, 1878. 6d. 
ben the poten of the ne detving or other wheel, or on to the wheel L oot 
is fixed LO mond having a grooved rim, around which a band or wire 
pe poe one or tote complete turns. One end A ao gs coil i 
fixed, and the other end attached to and operated b Pulley, 
lever, or other a) eres ont for te on power, to ena’ jo the coil, 
neta up an ually to grip the grooved pulley. 
986. APPARATUS FOR rah Reruse, W. Hailwood.—Dated 12th March, 
Log a. Void.) 2d. 
ere consists mainly of a fixed horizontal cylindrical a, 
oudies a steam jacket for heating the contents, and ha 
revolving ome passing nthe the centre of the ends, and provided w with 
arms or agitators keep the refuse in motion and subdivision 
whilst the drying is taking place. 
1159. Sream Boirers, A. Hamerton.—Dated 23rd March, 1878. 6d. 
The heating surface of Cornish boilers is increased by fi ing three 
tubes in the ordinary shell, and et them to the front and back end 
plates. The tube in which the fire is placed is fitted in the centre and 
near the bottom of the shell, mente | sufficient space for the circulation 
of the water. The second tube tted on one side of the bottom tube 
= slightly above it, and the third tube is placed on the other side of 


and alight ly above the second tube. ese tubes are conne: 
js rer fe tubes, the bottom one to the second near the end of 


he boiler, and the second ‘to the third near the front of the same. 

160: ‘APPARATUS TO BE UsED IN PLAyiIna GaMEs OF CHANCE, &c., E. 
McBwan.—Dated 23rd March, 1878.—(Not with.) 2d. 

A pointer is made bod revolve in the centre of a number of concentric 
circles bearing numbers or representations of ordinary playing cards 
upon them, 

1161. Pang vei 7 THE AXLES or CorvES OR Wacons, G. B. Scarborough. 
ted 23rd March, 1878. 6d. 

This co nanins of brushes placed between the rails, and caused to revolve 
or exhibit freshly oiled faces continuously, while wagons or corves are 
passing over said brushes for the purpose of and oiling the axles 
of the wagons or corves. 

1162. Brakes, Pf Caldwell.—Dated 23rd Poem 1878, 

On the axle of the wheels is fitted a pinion gearing with » 
wheel five times its diameter running loosely on a cranked 
by brackets. The shaft has a ping clutch with 
in the wheel ee the brake is to be applied. air pum 
is e crank shaft, and delivers 

thro with 


rod from 
into a receiver of bellows form 





ater Inrratine Bronze, J. 
23rd March, 1878,—(Not proceeded with with} +g 


rubber are coppered by galvano- 
C. EB. Liebreich.—Dated 28rd March, 1878,—(Not proceeded 


upon the “swell” and the shuttle when 
we Fatt be ors A eer ced tok santa 


os of hollow hardened in 
bronze 


order to remove the 
the shuttle is picked, to 
stud as 


movement of the crank arm gives a rocking motion 
| tte over that thera of the Bago upon the swale rodeo us 


1168. Trovsens, A. Tait.- -Dated 28rd March, 1878.—(Not proceeded with.) 


Bach side of the waist is formed with a flap, which extends from the 
side seam to the front brace button, and comes above and behind the 
pocket, and serves to conceal and secure a secon 1 pocket, called 
a secret pocket. 
1169. Houpers ror Mops, Brusnes, &c., H. Olrick.—Dated 23rd March, 
Seovmen 1 communication.)—{ Not led with. 
secured between two clamping juws, ‘which are forced 
‘eatieer! by a sliding ring. 
1171. ArmMoor ror Snips AND Forts, Sir J. Whitworth.—Dated 23rd 
March, 1878. 6d. 
This relates to improvements on patent No. 1748, Sint i Bey 1877, 
and consists of fi armour of concentric img Ringed 
steel. At the centre de La “hud yo te pene lute of tt the set is 
. Around upon ry o another ring- 
so the structure is built up to a convenient size, 


e outer nal form on its outer periphery, so that the 
several sede na ip tyeey ares the other. The armour sont to to the ceee 
of the shi, w cylinders, screwed ae the a 


elastic w: rs ov gi ners 4 


king and skin, and fastened 
ring-plates are ie plates of comparatively 


through 
At the back of the steel 
soft steel. 


11'72. Motor ror Raisine, LoweRine AND PROPELLING Boprks, H. G. 
Frasi.—Dated 25th March, 1878. 


The tensile force of vulcanised india-rubber springs are aes to 
act upon a screw mmenne 1ne ond of Shes to the nut or female 
portion of the Ca poe works in guides —and the other to the frame 


of the machine. 
and disten thes 
position give out their =. 


manera Danmadacsaas tose 
to their normal 
pled force force aoe nthe 


e screw, to which 
1173. oe J. We Wattles, acer SE 25th March, 1878. 10d. 

Sing’ of ring spinning frames are formed with a short 
excentric ‘anak and are used in combination with a ring receiver rebated 2 
receive the shank, and provided with a cross cut or peripheral sli 
and an excent shank to enter the ring rail and to be secured therein 
by ascrew. Twenty-two modifications are described. 

11'74. Drrecr-actrine Steam Pumps, J. Slee.—Dated 25th March, 1878.— 
(Not ed with.) 

The valve chest cast with “the Payge Neton pre conta nt a cylindrical 
valve, in the centre of’ which is a second valve actuated by a spindle 
passing ha rage i gp — connected by a rod with a lever con- 
nected with piston rod, so that the small cylindrical valve moves 
with the piston, but toa smaller extent. 
11°75. Propucinc ORNAMENTAL DEVICES ON SURFACES OF Gass, &c., J. 

Couper.—Dated 25th March, 1878, 4d. 

The surface is coated with a varnish which will resist the action of an 
acid ; and a stencil plate of the required design being placed thereon, the 
open part is acted upon by ‘ hmann’s sand blast. 

11'76. Suurries, 7. Watley, W. a gray and L. Holden.— Dated 25th 
March, 1878.—(No with, 
small box made fn two halves has fitted into one-half a pivot, with a 
ag ech oat projecting above the top of the box. Near the bottom is 
fulcrum pivot passing through both sides of the box, and cee | 
Pr plate spring bent over so as to pass over the pivot and press cgpinas the 
box, the other end being carried up and made bow-shaped to fit into the 


‘| they communicate a rotary 


tumbler. On the opposite side of the tumbler is a recess to receive the 
bow s: , 80 that when the tumbler top comes in contact with a float 
of broken en yarn, itis forced ly round until the spring slips out of 


its first He ae Haha um 
holding it till 


ak asonoae FOR CONCENTRATING meg ge Licut, J. G. Fisher.— 


ed 25th March, 1878.—{Not 
wie “anne aoe form a kind of y wot tern, and which, with 
the tion of ‘ing in the centre of one of bg he 
light upon all pe suitable openings being provided at the bottom and 
top for the ingress and egress of 
11'78. Locomotive Enotes, J. H. sg ee oe 25th March, 1878. 6d. 
This consists in the combination and arrangement of two or more 
vertically di d steam cylinders working on to an intermediate crank 
shaft mounted in a bogie frame, and coupled by nove to the areas 
wheels of the bogie, in order that the mor ene pares f the y be 
more accessible and its working may not be 7 by the notion of 
the bearing springs. 
1179. oe any ee! FOR THE MANUFACTURE OF SANITARY Pipes, CHIMNEY 
‘OTS, and 1. Sabine.— Dated 25th March, 1878. 6d. 
The clay is fed into a vertical cylinder, in which revolves a continuous 
screw, the blade of which is of varying pitch, wider at the bottom than 


Sis: tak ence tha aveendl soduee there 








the top, and the internal surface of which cylinder is vided with ribs 
or pro ections suitably dis: to prevent the clay out of 
the cylinder. To the bottom of this cylinder and below the ordinary 


die is applied one portion ae a moulding box (of a corresponding shape 
to the e or socket required), and the other portion of such moul 

box requisite to complete the mould for forming the or socket is 
affixed to a platform or plate, which is supported in on in contact 
with the top portion of the moulding box by means of a crank actuated 
by a hand lever. Farah n tform is a of ateending. with the padi or 
er article as it is pressed ugh the ordinary die, and of rising again 
original position by the action of weights passing over pulleys. 
1180. AppaRaTus ror GRINDING PuLsE, Comme, &c., H. Simon.—Dated 


25th March, 1878.—(4 communication.) 8d. 
This relates to a construction of the grin surfaces of discs 
= F ape egy or teeth of various forms, such tt while they 


uce the grain or other substance to the desired pulverulent 
edar et condition, the projection or teeth are ble of being 
adjusted, in order to make good any wi off of the grinding aur surfaces, 


and are also capable of having their working edges re ed by 
grinding the acting surfaces of the one disc against those of other, 
with the intervention of emery or similar substance. 


1181. Apparatus ror Airinc CLotuEs, C. A. Bourne.—Dated 25th 


March, 1878. 

A collapsible case when open forms a chamber in which the clothes 
are exposed to the heat from a spirit lamp protected by wire gauze, so 
that the articles to be aired cannot come in contact with the flame. 
1182. OnE-WHEELED VELOCIPEDES, P. Jensen.—Dated 25th March, 1878.— 

(4 communication. )—Not d with.) 2d. 

Within a peeve he ~t seat for the driver, and the naves 
crank conn ll crank levers having one arm placed uj 
the driver to sate ‘ils backwards and forwards alternately. 
1183. Sream Bouers, A. V. Newton.—Dated 25th March, 1878.—(.A com- 

munication.) 6d, 

This consists in a combination with the fire-box and horizontal, or 

ximately horizontal, multitubular barrel or cylindrical body of ‘the 

Doller lor Seomien a main water chamber of a steam superheater, arranged 


each a 
ht for 


over the said body or main water chamber of the boiler, and in com- 
munication therewith, and an upright multitubular feed-water heater 
arranged between the steam super: fer the ey, an ig 
to pass the p of + manner to the 





after the same have been chonlened in opposite directions through the 
barrel or main body of the boiler and the s' ter thereof. 


1184. Sroprina Runaway Horsszs, &c., 4. M. Clark.--Dated 25th March, 
1878.—(4 gospmrseviontion, )-Cies promades with.) 6d. 
The safety apparatus to be to the front of locomotives, &c., con- 
sists of a guard, preferably formed of two flat or curvilinear 








under pressure fh a ylind 
Prone of the outside fag Of fine tallpnra onaxies a lover wacamman- | 1 
remnilg ins tk ever keyed to the centre of a horizontal shaft 
a ie of the vi ee Oe ee Soe oe ae 
lever d through rods to blade bloc’ 
1163. Scnew PERULE —, FOR eg ae” Hose or wn Pies, 
inson.— Dated 23rd March, 1878 


Mls const ina jee | joint with round nosed thread, with or with- 
ou 
1164. Guaxps ron WHEELS oF CARRIAGES AND TRAM-caRs, E. G. Brewer. 
P ger) 23rd March, 1878.—(A commmunication.)—(Not with.) 
this relates to im ents on ant BO Det dated 28th 
1678, and onsite ofan armature ae pone eae ieee 
FI peordom as so that it can adapt (7 enemies positions as may 
required, 


1165. 6. Lire Buors, G. B. Hall.—Dated waa toa 1878.—(Not proceeded | branch 


eo ngg he yb yea wage moanmrage —_ _ nes the 
wearer. Side flaps connect — ago with cor! which 
are placed on the arms of the wearer. ; : 





r, m 
form a more or less acute >-sha, 
to throw off to the one side Pe ket oe object 
dentally in the way. For s' 
front of Pe striking it the 
an 8 a 
poy at A Ae Mi wil allow 
is cai’ te to ‘the t under part of 
pole and wound upon a small 
reach of the driver. 
1185. Sreerinc TRAMWay Enotes anv Cats, F. D. Bowles.—Dated 26th 
March, Par ee proceeded with.) 2d. 


, which 
ered teaviled witb & anak kenthe 


soy oy of the car so as to exert a 
‘lateral oma Semana of one or other of the 
walls, pufialens +0 ons Une wheels oduct the carte lecvethataile apen aries 
a running, when it is required to pass on to a siding or a 


1106. reste OF Omy aNp Farry Marrers, C. N. May.—Dated 26th 
a PA owt 


oo ae te introduced into ee 
decks tales ete We for a refrigerating mixture. In 
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chamber  % ediancied te tie sation of carbon, bisulphide, benzoline, 
petroleum, or other suitabl tee Webeial eh or of amyl-alcohol, whereby the 
grease is extractod from the which fs then sub to pressure 
eo oa to express the ore grease being n from the 
material is conveyed te til where the axtottive e agent is vaporised and 
escapes, d above, whilat tt the oil or grease is 





being 
collected in a tunk ant Saow the still. 
1187. AppicatIon or bbehy oe TIC, Seg See or SrzaM Pressure, W. 
organ ted 26th March, 1 878.—(4 communication.) 6d. 

This consists of flexible chambers composed of elastic metal plates con- 
nected alternately, centrally, and circumferentially. 

1189. Brace ATTACHMENTS OR SLIP i Rae F: RB. Hobdell.—Dated 26th 
March, 1878.—{ Not with.) 2d. 

This consists of a skeleton frame of.a.square or rectangular shape, and 
fitted upon the end or side eg so as to slide thereon is a loose fitti 
bar whose ends are forked on or looped around the frame. This we 4 
encircled or nearly so le a capping of metal, one portion of which serves 
as a blade or pak to impinge against or upon the webbing. Another 
part of the m ping piece is bonis and terminates in a oo » ring 
or a Berg end, ‘ which the brace ends proper are attached, an 

it upon the ends causes the slip buckle to fix it itself by the b ite of of 
the vl ed portion upon the webbing. 


1190. Apparatus For StarTina Taam Cars, iy Ss A, B. Walton.—Dated 
26th March, 1878.—(Not Fepeag wy with.) 2d, 
the axle, A ae-< or pawl is 


eel is fixed on to 
directly above ratchet 
wl is made with teeth on its rear end, and an ment 
its forward en w= Tamecd and it is pivotted at its middle to the rear end of a 
end of the lever passes between two guides and 
pony a beans rorojost projecting Ing at its extremity, against the front face of 
which the end of a flat spring arr so that the rear end of the lever 
upwards ape the of the car, and is retained there 

it is necessary to use it. 

1191. CuILpRen’s Cuairs, A. Janes.—Dated 26th March, 1878. 6d. 

The hind legs are curved and at their lower ends come to the front, whilst 
the fore legs are curved at their lower ends and go to the back. All the 
legs are also divided into two parts below the tine of the foot-board, and 
the two parts of which are hinged en, so that the lower parts. may 
in part turn on the upper parts. A rod connects one of the pair of 4 
below the hinge joints thereto, and this rod 


votted to 


passes through slotted open- 

formed one in each of the other pair of legs, so that when the 
tive lower of the legs are folded this —— rod of one pair 
may verse in the slots of the other pair. of arms ure 


A pair 
applied to move at one of their ends on this connecting 10d, whilst their 
opposite ends are connected together by a handle, and are ‘formed with 
hooks or catches to hook or catch on te) es provided for the ie in 
the opposite legs, by which the parts of the legs are held in Sastlion as 
ioounene for the seat of the chair to be raised for its use as a “table” 


promi Foip1na Heaps OF with) be J. @. Harrison.— Dated 26th March, 


1878.—{Not proceeded 
The oar or upper prolonged above the joint 
on which the pms per pat of the sired inal is notte « and is jointed above the 
the slotted head 


slot to the cant rail of the flding had, The ee 

is effected by the same pin, which joints the cant to the top of the 

1193. DestRovino Insects WHICH Inrest CERTAIN Root Crops, @. Hall 
and W. Green.—Dated 26th March, 1878,—(Not proceeded — Bape 

This consists of a frame supported on wheels in ——— 
frame a fan is mounted to revolve in close seoxioalig 40 nprcevnn The 
~ extends across the machine from side to side and is driven at a high 

speed by, spur ag Sos from one of the travelling wheels of the machine, 
Teton is ly enclosed by a cover above and behind it, which extends 
aun close to the ground to Sree vow insects “oe escaping, the inner 
surface of the cover op onde! , by 
which the insects, — ag against 1 it by the action of the fan, are 

caught and destroyed 
1194. Apparatus For SurpLyinac Water ON REFRESHMENT COUNTERS 

. Dean and J. Millard.—Dated 26th March, 1878. 6d. 

This consists of a small column-or stand ie in the form of a street 
hydrant, surmounted by a dome-shaped top, from vee rises a delivery 
tube or nozzle curved or bent down This column is fixed on a 
suitable base plate on the counter, and within the column is contained a 
small cylinder connected at the lower end with the pipe from the main 
cistern or other source of supply. 


1195. Execrric ik) ae” H. C. Spalding.—Dated 26th March, 1878.—~ 


+“ ot proceeded with. 
in electrical currents by spatintng any elec- 
trical | Geodoeting fon yg or ‘raid in non-cond 
suitable joints, formed wholly or. in part of "vitrified or bak: 
earthen material, or of vegetable substance, such as gutta-percha, &c. 
1196. Exzcrric Currents, H. C. Spalding.—Dated 26th March, 1878. 6d. 
This consists in employing an insulated tube or tubes, or properly 
insulated sheets of metal or metallic foil, for the purpose of conducting 
electrical currents. 
1197. APPARATUS FoR REGULATING THE ae or Execrric Motors, H. 
jpalding. — Dated 26th March, 1878. .! 6d. 
This consists in employing a rotary 
eral use on steam engines, as pe pai denny 0! 











vernor, similar to those in 
regulating the = of elec- 


ic currents to one or more motor ¢ es Lange tod py them. The 
motion of the motor is conveyed to the governor either b; y sone wheels 
or by a strap and pulley. The centrifugal force of the as its arms 


rise and fall, actuate a combination of connected rods or lever bars to 
= a are attached, and which terminate upon an electric switch or 
conductor. 


1198. Farm tee SPANNERS ne Pattinson.—Dated 26th March, 1878. D9 
w is oe mangoes 


foal k of the movable to receive a spring, w 
pon being by a worm ring with teeth formed on the shaft 
b Phandle of the spanner, will be gaged, and allow the movable jaw 
to slide easily to any position on the handle, and when released the teeth 
of the worm will sae again with the teeth on the shaft and the jaw 
be held firmly in jon. 


1190. Tecormee, J. H. Smith.—Dated 26th March, 1878. 6d. 
handle is made in two lengths jointed in the 
middie. and on each side of the middle is provided a -and-socket 


joint, in which each length of the handle can oscillate and also revolve. 
'o one of the lei near the middle is attached the brake cord, and a 
spring g is provided which presses downwards the joint of the two lengths 
the handle. 
1200. Steam BoILer aND OTHER Furnaces, W. J. Hunter.—Dated 26th 
hsepton Pg 6d, 
ts in forming the furnace bars rather shorter than the width 
of mf seerv ote and in setting them transversely across the furnace, close 
side by side, and ranged and carried by their "sade to travel or traverse 
in a double-grooved longitudinal side y Meo or frames, sec’ up 
to the the two sides of the furnace flue, chamber, or freviace fn two ns 
beh semicircular pao pps jointing the outer and inner extreme ends 
the travelling furnace grate. 
1201. Propuction oy MononyDRATED Sucpuuric Actp, R. Messel. —Dated 
26th March, 1878. —(Partly a communication.)—{ Not proceeded with.) 2d. 
This consists first in passing the gases or products resulting from — 
combustion or es gram he Rene eel ety or products wey pm sulph 
h or the same ae = 
in onler that any a 
anhydride contained therein may be a oath and the equ dem 
acid be separated and ob’ iti Secondly, 
the gases or products, resul combustion or burn- 
oa of sulphur, over a catalytic substance in conjunsiion with air, the 
same being maintained at an elevated temperature. 
er goo AND CRANE BaRRELs, 7. Archer, jun.—Dated 26th March, 


This consists in a the barrel loosely upon a dri axle. Ono 
end of the barrel is deeply recessed, and formed with teeth round the 
interior which _ and are driven by a broad tooth wheel of a less 
diameter, received within the recess. The outer or remaining 
portion of this wheel is also enclosed by a short cylindrical cap, corre- 
sponding in form and msions to the recessed portion of the a 
1208. Compinep Bett any Fiower Stranp, &c., C. Gall.—Dated 26th 

March, 1878. 6d. 

This consists of a stand, over which is mounted a gong or bell, within 
which is a light blade sp pring, having near its outer ends a button striker. 
Over the gong is a dish for reception of flowers, &c. 

1204. Borrte orn Vesset ror Contraininc Two orn More Fivins ix 
Various Proportions, 7. Davies and H. Stacpoole.—Dated 27th 
March, 187. —(Not proceeded with. 

round the neck of an o 


or wn from it 
Sa ceslal cums 
1206. APPARATUS FoR OperatiING RaItway Bra menor By d , Ps and 

R. Woodley.—Dated 27th March, rdw gat i. 2d. 
An arm is employed called a magnet arm adler ay gh of this arm- 
She's edn nto pa ersctle 
a su 

action upon a metallic ring, or wheel carried by, orforming a portion 
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362 THE ENGINEER. Sd a 
. OPERATING WITH INDIGO IN THE DyzEING or Cortox, &c., F. de} this 80 as to form a valve for The of the 
of » Lanting wheel ortho axle therect,_ The pert of the arm or | 122'7. iB sy dent poo! i divsone are 1 med m fat pm pm Eo nd 
comusoned 6 a bens ‘Siidanliceiae The operation is performed in dry heat stoves, when the materials may | 1951. acrvariva tue VaLves or Steam on WATER PRESSURE ENGINES, 
1206. Mourrs ror Tosacco Pirss, &., B. and W. Barling.—Dated 2ith be Ltn stenmp, gating chenabers eater So these, capeye’ © wc Whalley. —Dated 29th March, 1818.—(Not proceeded with ) 2d. 
March, 1878. 6d. 

This consists mounts or connections in two | 1220. Puscu Bars, A. Giles and G. Gorst.—Dated 28th March, 1878.—(Not vied by any canvas of the “pao! » mubsilary sme 
ak ering, oom Precis ‘coonibahe o lading eat ee ee cpinder, ad's eataracl inde, With a rod common oe teh 
which, by tu either ‘shall secure the two pieces | A fu:crum is attached to the pinch bar. It has a strong heel working | , The cataract cylinder has a (governed by 8 for 
Nees + sone and = eo Dated Poi prin sti sy mnasi Dated March, 1878.—( Not pee ot ae ee ee eee tas enter eon ot ola ama 

1907s =e ‘4 a ecied wtth,) tes grees xi yd ompalne Sy a link. "The fulcrum of the lever is carried by 

This consists in forming bottom sides and The windows open and close by the use of a worm wheel attached shors arm of a vertical levers, which 

exo te box of «eres ot or hn metal oer sible pate the bottom or top contre pin ofthe window, and with thls worm | down, and ip omected tothe main plato rod by a link. "The falerum 

wands dire Saas ta Soe eer ie ont, 2 eee ee oo — te The subsidiary cylinder has a 

form development of Dem, Sieur gonseet & eueinn sf window frame if required. sidiary and cataract cylinders. 
pines mata nt or hinges thet adja ee eth ee ae Senee Benes, 8: 6 Caer HOR Me, Re by wend ne ob ip ners mets Lee as 
one of the sede ed dea Sails toe otliae en ntenied te This consists first in constructing window sashes, so that they shall be | 1952 ‘ror Cocks AND Vatves, A. Adams and 7. Colt- 
form the ends of the box. ens ae se ae ee eine aker et man.—Dated 30th March, 1878. 6d. 

1208. Arraratus For STaRTING AND RETARDING TRAMWAY AND OTHER pay ee et ° resin This consists of a double- eas of wittals te hazel out 
Carriaces, L. Hill.—Dated 27th March, 1878. 6d. in elevated position, by means of a ledge, the sash being | conically to receive a plug. Each plug is of such diameter as to allow 
This relates to improvements on patent No. 1408, dated 11th April, | engaged automatically and by hand. {ts being bored out a portion of its length longitudinally ; its outer perl- 
1877. Substituted for the draw-bar or traction hook or Communicatine Powrr FOR OPERA’ DRILLING yeery Neo o Veen out in 16 cotemencing ab 6 puint, and = 

satel 0 She traning of Ge conte, © FS cpiie Macurnes, &c., bp ee Ly 6d. A in width until equal to the inlet in the at 
weed a aslad cou tower ant ince ob cam of from the grooved driving to carrier pulleys sus- ; this groove communicates with the bore, which com- 
of engaging with the axle. a wd FH oy up to other unicates with an outlet ; the stem of each plug carries a toothed wheel, 

1209. Wuerrxs ror Wacons, &c., 4. Turner.—Dated 27th March, 1878. 6d. | mounted on a swivel near the driving PF a am which may gear into each other, or into an intermediate wheel. 

This consists in the internal diameter of the hub of passes down over @ pulley on the machine to its | 1954 Toots FoR GRINDING AND SHARPENING TWISTED OR OTHER DRILLS, 

much than the and between the two a small wheel | ends joined. M. March, 1878.—(A communication.) 6d. 

or Tuller Atting the axle end rolling on circumference of the hub, so Etevator For Guns, 7. Nordenfelt.—Dated 28th March, 1878 — of a stock having a grinding perforated face 

that when tractive or SA tod Fe pone to the axle (or centre (Not proceeded with.) 2d. with « spews disposed to the face and means for holding 

oh prove) Se sols Seeward the tom ot Sc tend smslets the tention | guttoat enone cf chick ton Gti tar the lout mnoton; atihood | of te same amd oun te, ulting, and’ to exeaad any, costred tong 
or same an 

Fo waisien af the oaade " bial f the pear "part of the gun is «pln or fiction eps Me perme nye ge ae of the stock, and thus allow of the ready and accurate 

SEwine immons.—. pported disc, hich is fixed u or con- drill. 
1G Borrow -noan, be., F. Sinmons,—Dated 21th | eapperted NY, Se Sagem, aad which is moved by hand and olevates or 


March, 1878.—( Not 2d. 

A compound or vibrefing foot is used with a vlt-holding spring 4 
attached, which may be by a lever, and in wi work 
1211. Storrme Borries, J. Warne.—Dated 27th March, 1878.—(Not pro- 

ceeded with.) 2d. 

Pemapnal Sav seer pert ond extelfoc of the ues. <? Gheteioane Rees. 
the under sides of ate. Curt apes See = 
aan or stopper. is formed with a flange projecting 

wands, having dlot out in it to allow it to pass over the b on the 
neck of the bottle. In the base of the cap is placed a disc of . 


1212. Mixers’ Sarety Lamps, £. 7. Gardner.—Dated 27th March, 1878.— 


cases, fitting one over the ordinary m in of such 
cases has longitudinal rows of suitably shaped 
po a he othe = aman Vic wide unas. 
cases are one over t r are so 

Aang he occur alternately, =o 


«tures are not t —_ 
only the solid wall of the internal case is visible through the apertures 
formed in the external one. 


1213. Fee ny FOR OPENING AND CLOSING VALVES AND Cocks, S. Owen. 


ted 27th March, 1878.—{ Not wi " 
pneumatic and raulic modes, the taps to be actuated are fitted 
with a slotted lever or to which is connected piston-rod of a 


, tow! 

small cylinder, the of which can be forced in either direction by 
compressed air, or a vacuum, or hydraulic pressure. 

1214. Nosesacs, F. H. P. P. Oram.—Dated 27th March, 1878, 6d. 

Fixed on each side of the strap by which the is attached to the 
animal's head is a sg oa of ca: nomen oa hel — = | 
the stra) —_ loops on the nose’ wi e lower e! 
the oad’ ece of india-rubber are attached to loops or buckles on the 
nosebag, and the upper ends to loops or buckles on the inside of the 
strap. 


1215. Sewrc Mocomam, W. R. Lake.—Dated 27th March, 1878.—{4 com- 


munication.) 
“A machine has a frame rising from a cast iron table fixed at a suitable 
height on another table. An inclined thread carrying sw ree 
its top to the needle, and serves as a su) for the lea’ wi has 
to be sewn. Motion :is given a to a horizontal shaft at 
the side and at the lower part of the frame. This shaft is provided with 
several excentrics anda cam. There is a rod extending wu from 
one of these excentrics, the upper end of which rod is above the top of 
the machine and actuates a lever at its centre. The t of attachment 
of this lever is su in such a manner that at each revolution of the 
shaft it has a it movement. To weaken the effect of the 

of this lever a spiral spring pressing on a shoulder fixed to its 

rod tends to cause the lever to take its upper position at each revolution. 


“1219, | APPARATUS FOR Mawnuracrurs or Gas, 7. N. Kirkham and & 


ndler.—Dated 28th March, aes ts 4d. 

ee eS ae S sppedin ple, eh 

is truly turned or faced ei cone-shaped or The casting into 

which this is to fit is also turned. At the upper end of the dip pipe is a 
q is attached « rod for lifting and lowering the pi 

To this rod a screw is fixed, which passes through 

with the handle for using the apparatus. 


1220. Nosesacs ror Horses, &c., C. B. Bashford.—Dated 28th March, 
1878.—{ Not proceeded with.) 2d. 

A to each side of the nosebag is a suitable bearing or fork 
ley, and wnder each pulley is acord or 
by means of a buckle, is attached to the head 

and vay eed a ay ha carried . 4.2 
’ ence passes rearwards, two rear ends being su 
pone by a strap or otherwise. P 


1221. Apparatus ror Conpensina Sream, &c., J. Wimshurst.—Dated 


28th March, 1878. 6d. 
Sn cggeeetns  constvnsted with 9 vusel ar deesuiver wiih may be of 
= be ble size and shape, and to which the exhaust steam is suitably 
. The chamber is provided with an arrangement of inlet and outlet 
valves, which are fitted or adapted to the chamber in such a manner as to 
regulate the admission of the injection water, and to prevent the return 
of the waste water and vapour expelled from the chamber by the exhaust 
pone yeh de Le we ee Sod Fo yg ey he 
in connection with the chamber a series of tubes which may 

pass into or through the chamber, and have water passing through them. 


1s MANUFACTURE OF EnveELores, J. Holmes.—Dated 28th March, 1878. 


A rectangular piece of paper is used a very little larger than twice the 
size of the envelope when folded. One-half of this piece is made with a 
— when ta one = and ome and ye A» iece is folded across 

ie centre, the fiaps being gummed and turned over, the edges of the 
other half form an envelope of a pocket form closed at both sides and one 
end, and open at the other end. The other half is also made with a 
flap at at = ¥ nape the Ao A pny closed, covers the 
open end (whic! e t- velope, 
latter side is seen with the te Y and he on whee 


on or affixing of the postage stamp. 

1223. Macurvery For CLEANING WuxaT or OTHER Grain, J. S. Leas.— 

Dated 28th March, 1878.—(A communication.) 64. 

The wheat is received into a 

the machine, and through the 

. a reci 
a 


a flange 


mounted on the top framework of 
o hopper it passes by means 
en ih areas toameel pratt ann doen 
ies of plates underneath ted in a ip ting i 
ree ents eens an op Seren on endices travelling teblocs platform, 
upper si wl continuo’ the 
direction of the head of the machine, om Anemgery Sy ore Le 
reciproca‘ motion which forces the wheat down the incline and over 


Mead 





table or platform, are 
lower section thereof, an 
of the machine. 
1224. Aqueous So.vTions oF TANNIN OR TANNING OozE, G. F. Redfern.— 
Dated 28th rgd ——- communication. we 
ion of 


This use ie of li sepa- 
rately or in combination with eulphite of sods, for ties reece tte ei 
protection ef the tannin or tannic acid in aqueous solutions of tannin and 
eae metered camels dargy 
FASTENINGS FoR CRAvVATS, TRAVELLING Baas, &c., J. ibaudeau. 
—Dated 28th March, 1878.—{ Not proceeded wih)’ 3a oie 
This consists essentially of an interior rod or stem attached to the 
Shirt collar ptt Tae rod na, hele Pleroed, following the axis of the 
collar imply engage freely stud, 
sany be kept tn piace by a omeall Carunded pete ners i 
1226. Crvet anp orner Frames ror HoLpine Gosser. 
ra aT Se 
plate under the centre or other 
pertig sean in epplying to the bottom plat under the centre or other 


raised surface or additional piece. 





The hams are in a mild of salt, . , and glucose, 
te ee ee es re teal et can ee et on 
mers eeenny scot te See ee ae They are then 
shaj thoroughly cleaned, and covered with paper 
dipped in lard oil, when they are packed in barrels, casks, or boxes. 

1237. Tastes To Be Usep 1x Curtine Out Baas, Sacks, &c., E. Buntzen. 

—Dated 29th March, 1878.—( Not with, . 
a of rollers and carried to 


placed on the material where it passes overthem. The knife is drawn 
along the edge of the flaps, which are of the required . the 
pieces between the flaps fall h the tween them on to a 


1238. om A. Waddington.—Dated 29th March, 1878.—(Not proceeded 
with. 
The picker is formed to slide on two spindles, the one above the other, 
the pic strap being attached to the picker between the two spindles. 
The top le to fix at any radius from the bottom spindle 
picker the shuttle up. The 


two spin: are secured by two springs, one above the by 
the nut of pin upon which the 5; gs are placed, ‘the 
spindles may be drawn out and or 


1239. Winvow axp Door Sxutrers, B. Hopkinson.—Dated 29th March, 
1878.—( Not proceeded with.) 2d. 

The shutter consists of a thin sheet of tempered steel, which, when not 

in use, is by mechanical means wound round a roller, to which it is 


1241. Furnaces or Steam Borers, FE. Hoyle and J. L. Wrigley.—Dated 
29th March, 1878.—(Not —— for ce 2d. 

To each side of the flue is fixed an angle Snes, wAtch eenyetie Sve 

hollow boxes mounted on or runners. These boxes can be secured 

to the sides of the flue by means of a nut passing haslot. These 


hollow boxes serve as bearers, and receive the axes of the fluted rollers, 
ving grate. 


Borers, Furnace Bars, anD Fives, F. 
Livet.—Dated 29th March, 1878. 10d. 

This consists—-lst, in the special sha; the furnace and divided fire- 
constructed in the 


oval tube on a centre line and ata grad creasing 
each other, thus “mere ag 4 the space or area of flue, so that the 
velocity of flame being slackened, the caloric has time to develope the 
greater part of its heating power before leaving the boiler flue. 
12438. Vatves, 8. Cutler.—Dated 29th March, 1878. 8d. 
A vessel is divided into compartments Sn having at 
water into one of the 


the in . F three- 
way valve the vessel is divided in Sie pales c te 
the test and ——*- tJ an we Th f ee 
secon n. e uently is 
forced to flow through the opening bet a the first and ssvond chambocs. 
1244. Screw Propetters, H. J. Haddan.—Dated 29th March, 1878.(A 
The blades of the screw are perforated with 
es screw are a series of ho 
pa.) of holes, preferably 
1245. Inxstanps, J. BE. Ransome.—Dated 29th March, 1878. 4d. 

In order to obviate the inconvenience experienced with pocket ink- 
stands from their liability to upset in consequence of the small size of 
the base, they are placed in a case formed with a slot on its broad side of 
the > = as ~ base Samat a as a in use, the inkstand 

wn, the case w e slot " 

= oe slot upwards and the ink. 

1246. Exrractine tHe Firep Capsutes From RIFLE CarTRipce Cases 

AND Lenny — — A. Wurmb.—Dated 29th March, 1878. 

with, - 

A tube or cylinder holds the case whilst being re-primed. It is elon- 
jownwards, and provided at its lower end with a loose fittin 
plunger, which rests at its lowest position, but on being struc! 

- teak tenons Seopa eatin aiattrecoenene aoe 

a com! lever. upper m, wi to 
of the central tube, is of such length at its inner E on thas Sho exate. 
mity thereof can be turned or brought on the case in the tube. 
1247. Locks, @. Ritti us.—Dated 29th March, 1878. communica- 

tion. {Not om) 2d. . “ae - 
aide thay way to aetethed Svanctaer sake ter Chen dnt nae 

ou may *side, but 

inside they can only be unlocked from this side. - 

1248. InsutaTors ror TELEGRAPHIC Pu: J. iner.—. 
sali ad Sesreeanncerttaeas mae ota 
n er ce in the of tele- 
lines from the of inwulators by Iightatng,'s ticktaic dis- 
is introduced in — wh the =a wi is formed 

metallic carrying wire and the 
tho cstechanenl te ths post, Gad ts cutected to ota os tee 


RAINING aye P. Thompson.—Dated 29th March, 1878.— 


driving tube wells at regular intervals into the marsh 
tall’ These a, sueliane << ald tube wells 
below the surface, to horizontal main - : 
to the outfall pipe which opens into outfall pond or 





= 


a 


in 


=f eft 
Lal 
rah 


i 
E 


1250. Srasiz Firrinos, 7. F. Shillington and Hanna.—Dated 
San i itt tiathinbaabica mn 
lormed with 
y the w surface of which the the liquid passing 
through the bedding and along the hollow of the le 
The for the compartments holding 


hopper, the roll and the central roll, and passes down 
through the whole series of small rollers and off the bottom side. 


1257. Pwens FOR Seng, D. Wolf.—Dated 30th March, 1878.—(Not pro- 
The bowl is formed in two joined together, and is loaded from 
the bottom, such ion of tobacco which was 


the bowl w w are 

ignites ths toons just introduced. ‘ 

1258. Compounp For Pavine, Bumpine, &., J. Jayes.— Dated 30th 
March, 1878.—(Not proceeded with.) 2d. 


veabas elt - sokeeeh Soper mene : Stings 
er 
ee with the solvent. The 


1259. BorrLe Conse | — J. T. Willet.—Dated 80th March, 1878. 
Not proceeded wi 5 
mais sondiats of a frame upon which is mounted a hollow 
pillar. Within the is a movable of metal ha‘ a 
tions and a peculiarly formed slot, the lower part of the metal 
being extended through and projecting beyond the bottom of the frame. 
h lugs cast near the centre of the pillar passes a spindle upon 
which is fixed a short arm or lever carrying a that presses upon the 
projections. The s is also furnished with a lever and a h 
counterpoise by w , in conjunction with a lever and roller, the mo 
of metal may be raised or lowered. This piece has at its upper ex- 
tremity a projecting arm which carries a ram or plunger. 
1260. APPARATUS USED IN THE PuRIFICATION OF Gas, A. P. Ker.—Dated 
80th March, 1878. 6d. 
J.cumatinel ember ond wether contol of a vane deisel, by bet, 
zontal partitions openings across them from 
the On the w side pod gpa ba the cpenings in the parttuens 
are hoods with an incline on one side carried to any convenient distance 
from the inlet (at the bottom) and outlet (at the top), 
the other sides and ends being turned down at right angles and resting 
upon the itions. The under sides of the hoods are studded with hang- 
ing bars, horizontal ones being so as to be connected to them at 
intermediate spaces. A wire net: may be used instead of the rods and 
bars which serve to cut up the gas. The water level is kept up to the 
outlet edge of the hood in order acopious washing and scrul may 
ensue, 
1261. Covrtines ror Rotuine Stock or Raitways, J. BE. Wallis.—Dated 


80th March, 1878. 6d. 
This relates to an automatic Govt smating of a solid 
forked piece, the one limb of which is formed as a horizontal hook, while 


the other is formed as a vertical loop, the coupling being pivotted to the 
draw-bar and acted on by a 8) or , so that when brought in 
contact with the ite cou ¥ first be moved 
back, so as to cause the hook of the one coupling 
of the other coupling. 
1262. Securine Sarety or Trarric on Sincce Lines or Raitway, &. 
Tyer.—Dated 30th March, 1878. 6d. 
consists in con‘ the traffic on a section of railway by the use 

of discs or their equivalents, the issue of which to a train at one station 
is not itted except by electrical communication from another station, 
the communication ible only when the disc last issued from 
the former station has been received at the latter station. 
1263. Harvestine Macuines, B. Sainuelson and W. G. Manwaring.— 

The oro eae being discharged to the din a swathe by 

e crop, o! on groun: as 

the endless apron, is lifted by a second inclined apron or by an inclined 
continuation of the first one, and is discharged on to a slotted 
and towards the end of this platform is 
solid or consist of a set of prongs. This together wit 
of prongs or tines, when two are beens, MORES. will compress a 
sufficient quantity of the crop to form a . Une 
that portion of the platform which lies beneath the shield and the 
sliding , there is a receptacle in which 
this eee kept at pee ay that whether it be moreor less full 
the bands shall always be in a handy position for the attendant. 
1264. Sream Enoines, J. Howden.—Dated 30th March, 1878. 8d. 

In order to utilise a portion of the heat communicated to the 
water two condensers are employed, one smaller than the other, and act- 
ing as a jet condenser, to which water is admitted from the other one, 
and also steam from the low-pressure cylinder. The water from 
condenser is fed into the boiler, In order to counteract injurious 
and concussive tendencies due to the vertical movements of heavy 


fe 


of steam ae Se ease ey ae ee Se in the case 
the piston the rod passes upwards and is attached to piston of the air 
cylinder above the steam cylinder. The valves of vertical cylinders 
consist of a te pair for each end, and are formed of light 


separat fratings, 
and are moved over horizontal or vertical grating parts. ey are 
weed ty oscillating plates deriving motion from excentrics on the 


see enith Dated 80th Burch, 1878. (Not procested with) 2d. 
ith. —. larch, fot . 

A metal vessel, the wu Mel sites be Sedetasl wad the ‘tener 
part spheroidal, is set in a metal casing prot 





with a fire-grate and 
outlet smoke a M4 “~ 2 oe . The 
c are 6 m: vessel, an a brass 
tee aneihad coon te chutes anteater 


steam. 
1267. Furnaces ror Gas aNp OTHER Works, W. D. Cliff.—Dated 30th 
ay > eee piece, the being 
le an are le in one 
worked under moderate so as to py tey 4. 
spaces and render them able to resist 
1268. Propetters ror Suips, J. L. Corbett and D. Hosie.—Dated 30th 
an contome te cote the fame” 2d. 
iat ~y t,- the floats and screw blades at a com 
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with.) 2d. 
making the upper of the back and the shoulders of 
mer one of a woollen’ or 


the admission 
at the lower of the inner fabric, and by openings mad 
de seams beneath arms, and for the exit of the warm air by an 
opening beneath the collar at the nape of the neck. 
12'76. Construction or Woopen Pavements, C. M. Lloyd.—Dated 1st 
April, pp ht ares rg Drege 2d. 
Grooves are cut ie sides of the’ blocks, and when placed side by side 
form an opening, which, when filled in with concrete or cement, key the 
blocks firmly together. 


12'7'7. ExtincuisHine Frees, 7. F. P. Me M. pare Aaa Ist April, 


1878.—(A communication.)—{ Not proceeded with. 
An improved fire-ex compound consists of a mixture of 
equal parts of chlorate of potash, resin, nitrate of potash, and oxide of 


manganese, moistened with a solution of silicate of soda, and compressed 
into a block covered with a fireproof case provided with a fuse, which, in 
the case of fire, ignites and sets fire to ats: und, thus evol' a fire- 


e ng gas or vapour. ers, W act by the 
mixture of two ingredients, are rendered automatic by closing the valve 
of the acid cistern by an inflammable band. 


ia. “7 EnaivE Inpicators, &e., J. W. Kenyon.—Dated 1st April, 
1878. 5 

Instead of a piston and cylinder, a hollow ‘‘ Bourdon” spring is 
employed, one end of which is connected with the indicating pencil, the 
steam being admitted within the spring. An arrangement for multiply- 
ing the range of motion is employed, as, for Sen tw the system of levers 

he ‘ ’s” indicator. The inlet end of the spring is, 
or may be, connected with the instrument by means of a coupling, so 
that it may be readily exchanged when required. 
12°79. Treatine Non-cHILiine Iron To CONVERT IT INTO CHILLING IRON, 
J. T. King.—Dated 1st April, 1878.—(A communication.) 4d. 

This consists in submitting a charge of melted non-chilling iron to the 
action of an air blast for a few moments only (say 1 to 6 minutes), the air 
blast being cut off either just before or just after the appearance of the 
carbon flame, according to the depth of chill required in the product. 
1280. Prorectine Iron AND STEEL FROM OxiDaTION, @. and A. 8. Bower. 

—Dated 1st April, 1878. 4d. 

This relates to the protection of cast or wrought iron, and of cast or 
wrought steel surfaces from oxidation or corrosion by atmospheric or 
other influences, and consists in the formation of a protective film or 
coating thereon of oxide or of oxides of iron by the action of carbonic 
anhydride (CO,) at a suitable temperature. 

1282. Numperrnc Macuinery For Printinc Presses, W. R. Lake.— 
Dated 1st April, 1878.(.A communication.)—(Not proceeded with.) 2d. 

This comprises an inner case containing a series of wheels 
numerals, and which is in turn contained in an outer case which is lock 
in'the chase. The inner case has a slight vertical movement in the outer 
case, in connection with which movement, and as a result thereof, the 
amumbers are consecutively formed in the top of the device to be printed 
at the same time, and by the same means as the remainder of the form. 








Tur THrostte Nest Bripee.—This bridge was opened last 
week with some ceremony. It was illustrated in Tor ENGINEER 
for 2nd March, 1877. It crosses the Irwell with a single span 
of 140ft. It is a bowstring girder bridge. It. was designed by 
Mr. A. M. Fowler, M.1.C.E., and was constructed partly under 
his supervision, and partly under that of his successor, Mr. 
Arthur Jacob, M.I.C.E. Messrs. Billhorne and Co, were con- 
tractors for the ironwork. 


Raiway GavuGeEs.—India has now 7599 miles of railway, all 
of different gauges, as follows :—5912} miles of 5ft. 6in.; 274 miles 
of 4ft.; 1638? miles of the metre gauge—3‘28ft.—and 20 miles of 
2tt. 6in. Doubtless the advocates of each particular measure 
are ready to defend it against all others and prove that it should 
be the standard gauge. But benighted India is considerably 
behind America in variety of gauge. That country can boast the 
following handsome assortment of widths, several of which, 


including the pee standard, are wholly unknown in India: | }; 


—6ft., 5ft. Gin., 5ft., 4ft. 9in., 4ft. S#in., 4ft. Shin., 3ft. Gin. 
3ft. 4in., 3ft., 2ft.—ten kinds at least, not counting the one rail 
variety, against the four kinds in India. 

Liverpoo. ENGINEERING Soctety.—This society held its usual 
fortnightly meeting on Wednesday evening, 6th November, at the 
Royal Institution, Colquhitt-street, the president, Mr. inson 
Souttar, in the chair. Mr. George Biddle read a very practical 
paper ‘‘ On the Materials, Cost, and Construction of s.” The 
author, while dealing with various forms of street pavement, 
directed the attention of the members chiefly to the consideration 
of macadamised and sett-paved roads. In deciding as to the 
material and form of construction to be adopted many things had 
to be taken into consideration, not only the first cost of the 
material and labour in. laying the road but also the subsequent 
cost of maintenance and scavenging. The latter of these items 
formed a very important element in the cost of a street. . Imper- 
vious pavements were being much used in many large towns at 
present, and were giving most satisfactory results, though the 
theory that they were best was open to question. It was found 
that granite pavement lasted the longest of any, twenty years 
being the life of a first-class impervious sett-pavement. Asregards 
the comparative safety of granite and wood, it has been found 
from actual observation that a horse can travel, without falling, 

times as far on the latter as on the former. An interestin 
and animated discussion followed the reading of the paper, an 
po A meeting concluded with a cordial vote of thanks to the 
author. 

A CANADIAN VIEW OF FREE TRADE.—Let us take a statement 
y Rogers, the biographer and almost worshipper of Cobden. 

e writes :—‘‘ The producer of a protected article debars himself 
from entering into com 


tition in the foreign markets. To take 
an example, the Uni' 


States could take first place in the coal 


and iron industry of the world ; as it is, they have no place at all’ 


in those industries.” Now the States supply at home some fort: 
odd millions of people with home-made home-mined iron and coal; 
yet, says Rogers, “‘they have no place at all” in supplying the 
world, so that, according to this Cobdenite, forty millions of 
ers are of no account in the world’s markets. But since 
] wrote, protection has given such a stimulus to these 
industries in the States that erican. tools, American iron 
goods, are being so freely sold in England that a Royal Commis- 
sion is being implored to see how it is that a country which has 
“no place in the world” is —7 a place as a competitor in the 
very centre of England’s iron industries. Here is no theory, no 
illustration of supposed conditions. Here is a free trade authority 
on one hand, and on the other a fact which gives that authority 
the lie direct. Further, if the States can sell as they now do at 
Sheffield and Wolverhampton what those vast congeries of work- 
shops manufacture, they can also sell anywhere in the world 
where those towns now export to, so that besides their own 
forty million customers, the States now have England herself 
as @ customer, and therefore all England. as customers. Yet 
the very high priest of the free trade temple says, ‘‘ America 
has no place in the world’s markets!” ew like our 
free-traders here, after digesting the above, to ask how could 
ever have established this wonderful iron industry of 
theirs, which is filling England with alarm, if they had allowed 
lish-made goods to crush, in their inception, all attempts to 
lish this industry by competition, as would have done 

protection.—TZoronto Mail. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DIS' 


(From our own. 
Suuers of 20 w.g., locally termed “ 
day in ‘and: yesterday in Wolverhampton, at £8 as 
the standard ; ee and occasionally of a 
were to be had at £7 15s., and from that figure down 


to £7 ee ee Le 
ca awe ‘or doubles cent eth rn yo nye 
customary rise upon at ose thinner 
ondhy-nenapecs rg Doekioe wore tc bw hated few tothe 
to £9 5s., and latens at £10 5s. to £10 15s. ‘There were, however, 


ex cases, in which extra latens were at 
£10 and £11 5s. Business was done at these ; but to 
only a small extent. 


mmon bars hecho and tube strip, sold mostly at £6. A 

bar was ob le: at £7. Marked bars kept strong at 

10s. More business was done in tube strip perhaps than in 

ge agg ae — There was a little —— “ ge — 

y the safe strong-room firms. @ supply of pigs ps 

y in excess of consumption, and the ovmtinaed retrogression 

in the Cleveland district prevents any attempt at.speculation on 
the part of the consumers of the pigs of this district, for bu 

infer that the quotations of this district must be weakened by 

what is occurring in Middlesb h: 

Of the 148 blast furnaces built in South Staffordshire and East 
Worcestershire, only about forty are now blowing. All the seven 
furnaces at Corbyns Hall, Dudley. are standing; three belong to 

essrs. Wm. Matthews and Co., Limited, and four belong to the 
Bromley Hall Iron Company, Limited. This seriously affects 
the working classes in the neighbourhood. Such a state of thin, 
has never existed at Old and New Corbyn’s Hall since the whole 
of these seven furnaces were built, and they have been erected 
many years. A few years ago the number of furnaces in blast 
in the Black Country was 13: 

A large number of the colliers at Cannock Chase—including those 
employed by the Cannock Chase Colliery proper—are out on strike, 
as certain of the masters refuse to allow them to continue work- 
ing at the present rate of wages, while the existing hours and 
wages difficulty is being settled, but wish them to accept an 
immediate drop of 3d. per day. There is no probability of the 
men oe the formal terms of the employers touching longer 
hou ‘or a long time the limestone trade of the Sedgeley dis- 
trict has been ‘very depressed, and the masters’ have now given 
notice of a reduction of 6d. per day in wages. Hitherto the men, 
who have been only working about half time, have been paid at 
the rate of 3s. 8d. per day. 

The engineers continue to book some good orders for steam 
pumps. Makers are watching with interest the electric light 
process, in view of ae orders for engines that will be required 
to drive the machines. Lifting jacks and stove grates are in good 
inquiry, and constructive ironwork, and heavy pipes for sanitary 

gas purposes, meet with a very fair request. ere are firms 
hereabouts wh’ are pt to be successful in tendering for the 
steam engines, boilers, and hydraulic machinery required by the 
Cheshire Lines Committee for their new goods warehouse at 
Liverpool. 

Agricultural machinery manufacturers are looking for more 
business, as the result of the extended use to which implements 
are being put in India, consequent upon the better system of 
irrigation now being adopted. 

The new Mayor of Wolverhampton, Alderman John Jones, is 
a partner in the Wolverhampton Corrugated Iron.Company, one 
of the largest manufacturing concerns in the bo h. The 
strike of the operatives of Messrs. Chance continues. ere does 
not appear to be any hope of concession on the part of the 
masters, and at present the men a an equally bold front. 
The Chatterly Iron Company, of North Staffordshire, have issued 
notices to their workpeople of a reduction in wages of from about 
5 to 10 per cent. Some 1000 men will be affected. The move- 
ment, there is reason to believe, will extend. Large numbers of 
colliers are being discharged every week. A strike has com- 
menced in the earthenware trade of the Staffordshire Potteries 
against a reduction of wages —_ from 10 to 15 per cent. 
Before the strike not more than half the producing power in the 
district was in operation, and the trade year which has just closed 
as been more unsatisfactory than any:since the Crimean war. 

The inquest upon the bodies of Mr. William Arnold, of the 
firm of Arnold and Garside, railway wagon builders, of Stoke- 
on-Trent, and of Mr. George Barker, engineer, of Kidsgrove, who 
lost their lives last week while ascending a pit shaft at Sandwell 
Park Colliery, has resulted in a verdict of ‘‘ Accidental Death.” 
The evidence showed that every care had been taken for the 
safety of the visitors, but the jury appended to their verdict a 
recommendation that on special occasions a guard should be 
placed round the cage, and that lashing chains should be provided 
and offered to visitors for their use when descending or ascending 
the pit. Mr. H. Johnson, the manager, promised that the 
recommendation should be carried out. 

The directors of the Pelsall Coal and Iron Compan 


te) 
les,” were quoted to- 


per ton below the above figures. Lincolnshire and Derbyshire 
irons are the same as last: re; a i i 
very dull, and although bars to i 
trict are quoted at £5 17s. 6d. to £6 per. ton for Lancashire anc 
anor OH Bi and £6 to £6.5s. per ton for North Staffordshir» 
brands, it is difficult to-say what prices would be taken if a 
specification were offered; and certainly merchants are 
for orders at very low figures. 
Rather more work is being done at the collieries in.conse- 
quence of the better demand for house fire classes of coal which 
has sprung up within the last few days ; -but there is no improve- 
ment. whatever to report so far as the common classes of fuel used 
for. ironmaking, steam, and general manufacturing purposes are 


concerned, common round coal, burgy, and slack being all more 
or less a drug in the market, and, with the exception of a slightly 
firmer tone in coal, prices continue as low and i as 


ever. The quoted prices at the Pg mouth may be given about 
as under :—. coal, 9s. to 9s. 6d.; seconds, 7s. to 8s.; common 
coal, 5s. to 6s.; burgy, 4s. to 4s. 6d,;. and good slack, 3s. to 3s. 6d. 
per ton; with common sorts offering as low as 2s. 6d. per ton. 

A proposal is being brought forward to establish ‘a national 
miners’ permanent relief fund to deal with the distress caused by 
mining disasters. Already in some of the principal mining 
districts local funds supported by the masters and the men have 
been formed, and these have an aggregate of about 110,000 
members, with annual revenue of about £380,000, and it is thought 
that a federation might be formed with a central fund to deal’ 
with disasters too heavy to be borne by one district alone. With 
the object of promoting some such eme a conference of the 
authorities of the existing miners’ permanent relief societies, and 
others interested in the formation of a national organisation is to 
be held in Manchester next week, and the High Sheriff of Lan- 
cashire has consented to preside, 

It seems probable, so far as the hematite district of Lancashire 
and Cumberland is concerned, that the trade in iron and steel 
for the remainder of the year’ will be extremely quiet. At 
present rather more than half the whole number of furnaces are- 
employed, and it is found that these yield more iron than is 
required to meet the wants of consumers. Stocks are therefore 
increasing to a small extent, and it is probable this may result in 
a reduction of the output. Makers are maintaining the value 
of iron, as they seem to think it has declined to a point 
lower than which it is impossible to work at a profit, and 
they prefer restricting the output rather than selling, except 
in large consignments, at a lower price than that at which the 


majority of their business has been done during the year. The 
nominal quotations of local iron are based on No. 1 Bessemer at* 
55s., and No. 3 forge at 53s. 6d. per ton at maker’s works. Steel 


makers are depending at present chiefly on the home trade, but 
they have a few minor orders on foreign account in hand; the 
close of the rm.) ma season, however, has practically suspended 
the business on foreign account till next spring, and in the mean- 
time the home demand is not of much moment. Shipbuilders 

finished ironworkers, engineers, ironfounders, and others engaged 
in the minor industries of the district continue to experience a 
very quiet demand, and itis obvious their position cannotimprove 
till there is in the first instance an improvement in the position 
of the staple trades of the district. Iron ore is depressed, and 
sales show a falling off. The coal trade has not any life in it, and 
prices of both coal and coke are at a very low point. 

The Dalton Local Board obtained powers last year by a special 
Act to build new gasworks, but they have now determined to 
await the result of experiments with electric light before they 
proceed further with this work. 

Mr. W. H. Fox, of Dalton-in-Furness, has been appointed 
borough surveyor of Barrow at a salary of £300 per year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tux long-continued depression has told at last. In the Sheffield 
district. the distress among ironworkers and other artisans is, 
increasing to an alarming extent. ‘Trade has been in so languid 
a state during the whole of the year, and the depression, of course, 
has been the most severely felt at the great works in Saville-street, 
and generally in the various localities of Attercliffe and Bright- 
side. Last winter the distress was so great that these people had 
to part with their furniture to obtain food, and now, of course, 
winter finds them with nothing to fall back upon, The iron< 
workers at one of our largest establishments have had but a 
fortnight’s employment in three months, One day’s work a week 
—or about 6s. in wages—is all that some men have had on which 
to maintain themselves, their wives, and their children. About 
£900 remains as a balance from last year’s Relief Fund, and with 
this sum the mayor will at once commence to relieve the more 
destitute cases. 

I find the feeling about trade prospects to be — despondent; 
Wherever I turn, in the heavy branches, very little hope is 
expressed of an improvement. Talking to one of our largest 
manufacturers several days ago, he frankly stated his views of 
our industrial situation. In the “‘ insane riv: ” of three years 
ago, the delusion became widespread that the prosperity would 





that after allowance for depreciation and bad debts there remains 
a credit ce of £3788 as the results of the half-year’s work- 
ing. In the last balance-sheet there was a debit balance of 
£8543, which is now reduced to £4755. A conference of the 
miners representing South and North Staffordshire, Worcester- 
shire, and other districts was held in Wolverhampton on Thurs- 
day, but the proceedings were strictly private, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

GENERAL depression continues the prevailing characteristic of 
the iron trade of this district. Works are all short of orders, and 
the number of men out of employment is four or five times as 
large as is usual in sia sina whilst the majority of those 
who are kept on at the works are not doing full time. Although 
no formal step has yet been taken to extend the hours of work, 
reductions in the rate of continue to be made, and this 
week notices of a reduction of 2s. per week in the of the 
skilled workmen, and 1s. per week in those of the unskilled work- 
men expire at the p pal. engineering works in the Ashton, 
ae, talybridge, Newton, and Guidebridge districts. This 

yr — however, ag —_: oo soma ——— 
up, “smi or platers, equal to about 74 per cent., 
is likely. tobe. followed: ia other-distelots, and considering. the 
e number. of men who are now applying for work, the masters 
will not find it difficult to enforce a lower rate of wages whatever 
step they may take with regard to the hours’ question. 

ere Was a cay fair attendance at the chester weekl: 

meeting on Tuesday, but there was again an extremely dull 
market, the business offering being of a very limited character, 
notwithstanding the low prices at which makers are now 
to sell. Lancashire pig iron delivered into the Manchester’ dis- 
trict is offered at about 48s. 6d. per ton for No. 3 foundry, and 
47s. 6d. for No. 4 forge, less 24 cent., but very little is 
sold, makers only securing a few odd orders when they have an advan- 
tage in the rate of delivery or wh have a preferencefor 
local brands. lt peor ey a bem gn bere 
as regards the quoted prices or the demand. 
cases have been endeav to “bear” the market both for 
Scoteh and. Mid 


but operations: of: 
Henney Poet picmmangpit or m ian oom 





F 
: 


kind 
and there seems very 


little chance at. of moving the market either one way or 
another. For Middlesbrough iron delivered equal to Manchester 
the nominal quoted ‘prices. are’ about 46s. to 46s. 6d. for No. 


3 
foundry and 45s. ‘ton for No. 4 f net cash, but if 
business were offered oats of g.m.b.’s would readily take 1s, 





per t; people put down. expensive plant, erected great 
extensions to their works, opened out new pits, and launched out 
into ali kinds of commercial and domestic extravagance, as if the 
day of adversity were never to come again. eanwhile, manu- 
facturers went on the old lines, heedless of improvements, and 
workmen agitated for higher wages. ‘It was a mad rush all 
round,” and now we are reaping the result. ‘*‘ My impression is,” 
said my informant, who is a person of authority, ‘‘that we shall 
not have A ge trade in the heavy branches any more. We have 
allowed foreign market to drift, toa very great extent, into 
other hands; and even in the lighter wom, the older staple 
trades, there are not a dozen houses in Sheffield who can be said 
to be holding their own.” With these words about one’s ears, 
inquiries about trade are not very poem made. There is too 
much truth in them, however. eavy s for foreign nations 
are now mainly, if not altogether, made by Krupp; while the 
small arms, the metal parts of which were made in Sheffield, and 
the whole ae together in Birmingham, have now gone into the 
hands of the Connecticut and other makers. 

In heavy engines a similar state of things exists. Very few 
locomotives are now made in this district. "The railway compa- 
nies have taken to manufacturing their own, and foreign cus- 
tomers appear to prefer the American to the English make. 
Russia, at one time a capital customer, has now no engines on 
order in our neighbourhood; and the smaller type, for use on 
mountain velbiend 8, Which were at one time largely made by the 
Yorkshire Engine Company, are now entirely made by. French 
and Belgian firms. essrs. Kitson, of could doubtless 

ive some interesting details on this subject. The Indian demand 
or steam engines is getting important, but Sheffield makers do 
not benefit by it. 

For the last month there was certainly an improvement in the 
foreign demand for steel, with a slight —- in the call for 


steel and iron wire for general are. eed; the exports 
bear out this statement, as they show an increase of 400 tons in 
weight and £7000 in value. do not find much reason for con- 


by com’ 
month, od the Sean 


Since the of the warthe Russian trade has increased all 
round—the increase, indeed, being equal to 100 percent: The 
ee eee Feral, ens ey eam dae 
goods generally. ear of fres! pete aa in regard to 
the Treaty of Berlin will, it is f check this improvement. 
Baw’ David Ward—Messrs. W: , and Pa; he leadin 


tools, artists’ tools, h an 
sitailar goods, tells me that he sees little of trade im- 


gratulation in this fact, for the result is reached 
with the corresponding month of last 


prospect 
proving for a considerable time. "With the exception of the men 
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with vigour on expiring of the t next February. 
These “flied” shears are mainly intended for the South American 


John Brown and Co., of the Atlas Steel and Ironworks, 
Sheffield, have supplied to Messrs. J. and G. Thomson, of the 
Clyde Bank, — four propeller plates, made in steel, which 
— 65 ewt. each.’ are the propeller plates ever 
in mee A they have been into the largest Cunard 
steamer which has yet been constructed—the Gallia—which was 
wowanaa launched on Pte oe dey ery Rasa eave 
vea ial reputation for big t their wor! ey 
have the thickest armour-plate ever rolled (24in.), which they use 
for bending other plates upon. The steel propeller plate is a 
branch which they will undoubtedly push, particularly as they 
have the very best appliances for the purpose. 
Orders for steel are now being taken at almost any figure. 
Some time £6 a ton was demanded, now local makers are 
lad to have £5 10s. a ton. The call for steel rails is falling off. 
or springs, buffers, tires, and boiler plates, there is uae 
d. lon is being rapidly superseded in the latter speciality, 
the low price of steel tempting customers to prefer it to the less 
costly metal. Even in agricultural implements, to which iron 
has : ung with some tenacity, there is a demand springing up for 
stee 


For a long time the Dutch Government have had all their 
bridge plates made of steel, and their example is being generally 
followed in this country. 

In the coal trade there is no improvement. Household sorts 
are more called for by London consumers, but the inquiry for 
steam fuel is very slack. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE prices of Cleveland pig iron have not fallen during the last 
week. At the iron market on Tuesday there was a very small 
attendance owing to the delay of trains caused by a, heavy snow 
storm. Consequently very little business was transacted, but the 
tone of the market was a little firmer than on the previous Tues- 
day. Makers quote 37s. to 37s. 6d. for No. 3, and declare that 
they will not sell under those prices. Merchants are still for 
lower figures, but are not so hopeful as they were a short time 
since of being able to bear the market still further. There is a 
scarcity of finished iron just now which causes it to be more 
eagerly inquired for. From the statistics issued by the Middles- 
bro’ 4 Chamber of Commerce I see that during the month of 
October, Germany received 12,805 tons of Cleveland pig iron 
Holland 5300 tons, Belgium 3280 tons, France 3552 tons, an 
Norway and Sweden each about 850 tons. The Cleveland Iron- 
masters’ Association has determined to reduce the wages of blast 
furnacemen 5 per cent. As there does not exist a trade organisa- 
tion among the Cleveland blast furnacemen, it is not anticipated 
that any serious resistance will be offered to the reduction. 

The arbitration on the question of the proposed reduction of 
North of England ironworkers’ wages, which was announced to 
take place on the 16th inst., with Mr. David Dale, of Darlington, 
as sole arbitrator, will not take place, Mr. Dale having declined 
to act. He has communicated with the secretary of the North 
of England Iron Manufacturers’ Association, and the operatives’ 
secretary, informing them that in consenting to act he did so too 
hastily, and since then considerations, not at the time adequately 
appreciated, have brought him to the conclusion that he ought 
not to act in the matter. It is probable that each side will 
appoint an arbitrator, with an umpire to decide in case of differ- 
ence of opinion. The finished iron trade continue very dull, and 
no orders of any consequence have lately been received. In the 
month of October the exports from Middlesbrough amounted to 
16,410 tons, or 3354 tons more than in September, and 2769 more 
than in October of the previous year. Prices are very low, and 
do not show any signs of improving. 

On Tuesday the Liverton ironstone mines, late the property of 
the Liverton Ironstone Company, Limited, now in liquidation, 
were offered for sale by auction by Mr. Charles Willman at 
Middlesbrough. The first bid was made by Mr. W. Graham, of 
Oxford-street, London, who is the son of the late chairman of 
the company. “The amount bid was £45,000. The bidding 
— to £50,000 when Mr. Graham was declared the pur- 
chaser. 

The annual meeting of the Cleveland Institution of Engineers 
was held this week, when the president, Mr. John Gjers, of the 
firm of Gjers, Mills, and Co., the Acklam Blast Furnaces, de- 
livered an address, in the course of which he referred to the con- 
dition of the iron trade. He expressed his opinion that the 
country had not yet seen its best days, and pointed out that 
during the years 1875, 1876, and 1877, a period of great depression, 
the quantity of coal for home consumption and export was in 
excess of that of 1871, 1872, and 1873, a period of great prosperity. 

e also pointed out that the consumption of iron in 1876 and 
1873 was larger than in 1870 and 1871. One of the chief causes 
of the depression in the Cleveland iron trade he considered to be 
+ at iron rails were now almost entirely superseded by 

Messrs. Bolckow, Vaughan, and Co. are about to light their 
Eston steel works with Siemens’s dynamo-electric lighting appa- 
ratus. This firm continue to be briskly engaged on steel rail 
orders for the North-Eastern Railway Company and some conti- 
nental firms. The Serpe I trades are dull. Pipe founders 
are doing well, and there is a fair amount of bridge-building in 
the district. There is likely to be some difficulty with regard to 
the settlement of the Northumberland miners’ wages question. 
As I intimated last week, there is likely to be some action taken 
wy the Cleveland mine owners with a view to reduce the wages of 

Cleveland miners. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no improvement whatever in any department of the 
iron or coal trades; but, on the contrary, matters a to be 
gradually going from bad to worse. Employers of non have 

ised economy and reduced prices until the smallest margin 
of profits does not remain, and yet there is hardly any prospect 
of trade being stimulated. The only perceptible effect of the 
great reductions in the prices of Scotch pigs is that the compe- 
tition of Cleveland makers, which seriously threatened the very 
existence of our trade during the past six months, has been met, 
and seemingly overcome. At any rate, the increased sales which 
Middlesbrough iron made here since the present year began, have 
been neutralised in the course of a few weeks of bad trade, and 
now instead of an increase, the figures show a decrease. There 
is a falling off in last week’s imports alone to the extent of nearly 
1000 tons. Our foreign exports of pigs are likewise again decreas- 
ing, o—— they show a considerable increase as com with 
those of the corresponding week of last year. A small quantity 
of pig iron has been sent into Messrs. Connal and Co.’s stores, 
which now contain 200,019 tons. 

Business was done in the warrant market on Friday at from 
43s, 64d. to 43s. 8d. cash, and 43s. 8d. to 43s. 94d. one month. 





On Monday the market was dull all day, with business at 43s. 6d. 
to 43s, 5d. and 43s. 7d. one mon‘ The failure was inti- 
mated of Mr. John F. Alexander, an , who had 

‘or a considerable period between 16,000 and 17,000 tons of 
warrants, bought when prices were a deal er than 
are at present. The warrants were up by the “circle ” of 
brokers at 43s, Gd. per ton, which left Mr. Alexander with £2100 
of “ difference ” to meet. He offered 6s. 8d. in the pound, which 


Led 


was not on account of the nam of the peoipal 
creditor. market was very idle on Tuesday, when tons 
changed hands at 43s. 5d. cash. On Wednesday business was 


done down to 43s. 6d. cash, and 43s, 6d. one month. To-day— 
Thursday—the market was quiet, with business at 43s. 5d. eigh' 
days, and 43s, 4d. cash, and 43s. 6d. one month. 
inquiry for makers’ iron is dull, and several firms have still 
further reduced their prices. The quotations are as follows :— 
G.m.b., f.0.b., at Sy ee ng ton, No. 1, 45s.; No. 3, 43s. 6d.; 
Gartsherrie, No. 1, 51s.; No. 3, 47s. 6d.; Coltness, No. 1, 53s.; 
No. 3, 48s.; Summerlee, No. 1, 49s. 6d.; No. 3, 44s.; loan, 
No. 1, 53s. 6d.; No. 3, 48s.; Carnbroe, No. 1, 45s. 6d.; No. 3, 
44s. 6d.; Monkland, No. 1, 45s. 6d.; No 3, 43s. 6d.; Clyde, No. 
48s. 6d.; No. 3, 43s. 6d.; Govan, at Broomielaw, No. 1, 45s.; 

o. 3, 43s. 6d.; Calder, at Port Dundas, No. 1, 52s.; No. 3, 
44s. 6d.; ,Glengarn at Ardrossan, No. 1, 48s. 6d,; No. 3, 
45s. 6d.; Eglinton, No. 1, 45s.; No. 3, 44s.; Dalmellington, 
No. 1, 45s. 6d.; No. 3, 44s. ; Carron, at Grangemouth, 
No. 1, 60s.; ditto, specially ey hee No. 3, 57s. 6d.; Shotts, 
at Leith, No. 1, 54s.; No. 3, 49s. 

The manufact iron trade is dull, with prices nominal] 
unch: . Last week’s foreign shipments embraced £5600 wort 
of machinery, of which £3236 went to Calcutta, and £2180 to 
Rangoon ; £2400 bars, £2000 to Rangoon ; £3700 castings, £2612 
to a and £892 to Madras; and £3500 miscellaneous 
articles. 

Orders for coals for household consumption have increased 
somewhat on account of the colder weather, but the foreign shi 
ments are limited, prices of all kinds miserably small, and the 
trade altogether in a deplorable dition e coalmasters are 
again reducing the wages of the miners, who are not in a position 
to offer any resistance. There can be no question at all of the 
necessity for this reduction. Were it not made, it is almost 
certain that additional failures in the trade must have taken place, 
and even with the reduction, it is feared that the stoppage of Mr. 
Forrester, of Glasgow, is not the only event of the kind for 
which we must look. It is no secret that a number of works are 
being carried on at a loss, in the hope that a change must soon 
ensue in the present dull trade, and considerable anxiety will 
now be felt until the pecuniary engagements of the approaching 
term are met. The landowners, it is feared, will not abate any 
proportion of their ‘pound of flesh,” even although some of 
them run a considerable risk of losing their revenues altogether 
through the stoppage of works. After saying so much as to the 

resent gloomy aspect of affairs, it is right to notice that the 
Reaches of the Arniston Coal Company promise the shareholders 
a dividend of 2s. 3d. per share, which added to an interim divi- 
dend paid in May, gives 5 per cent. on the operations of the com- 
pa for the year ended on 30th September last. 

The failure of the Benhar Coal Company, Limited, is, on the 
other hand, a bad symptom in connection with the trade. This 
company was formed only two or three years ago by aunion with 
the Niddrie Company, which latter had immediately before that 
time paid its shareholders a dividend as high as 30 per cent. The 
share capital of the company is £510,000, and it has loans and 
debentures to the extent of £224,000. It has large collieries in 
Lanark and Edinburgh shires, which produced 2000 tons of 
coals per day. The works are still going, but it is understood 
that they have been kept moving for some time with great diffi- 
culty, and it is even probable that the company will have to go 
into liquidation. 

The London and Glasgow Engineering and Shipbuilding Com- 
pany have reduce the working hours from fifty-one to forty-five 
per week, and Messrs. A. and J. Inglis, of Pointhouse, have 
made a curtailment to forty-eight hours. This arrangement is 
humanely conceived at a time like Sem. when so many 
workpeople are going idle. It is expected that, owing to the con- 
tinued scarcity of orders, other firms will have to follow the same 
course. Wages have been reduced in the shipbuilding yards at 
Leith and Aberdeen, and reductions are expected before long at 
Dumbarton. . : 

Jno. Charles Randolph, formerly a partner in the firm of 
Messrs. John Elder and Co., and the inventor of a road engine, 
died at Glasgow on Monday, in the seventieth year of his age. He 
retired from business several years ago. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A Fair yield is reported from No. 1 Newport, Abercarne, 
Colliery. On one day last week 1954 tons of coal were cut, 
screened, and the same day despatched to Newport. When we 
consider that 1000 tons a day is a good output from a large 
colliery, and that this was accomplished from 6 a.m. to 3 p.m. 
the feat is worthy of record. Yet the coal trade is by no means 
good, and this week, with a fair amount of business ready to be 
done, there is a great difficulty in getting steamers, and freights 
have risen 6d. and even 9d. per ton to some places. I hear that 
vessels have been loaded with coal for Bombay at 25s. per ton freight, 
said coal being sold at Bombay for 32s. This leaves but a small 
price for the coalowner. The Sw? é of things is for the coal- 
owner to become shipper. As it is the shipper gets the best of 
the bargain ; 6s. 8d. is now quoted for France, 16s. for Barcelona, 
25s. for India, and the storms have so retarded arrivals that even 
these figures are moving upwards. Best Welsh coal is in demand 
at Liverpool, but prices are low, and buyers are making strong 
efforts to get colliery screened coal at Liverpool, delivered at 13s. 
to 13s. 6d. The lowest quotation offered on ’Change at Cardiff 
this week for colliery screened was 7s. 6d. f.o.b. Newport, Mon. 
Competition is keen at Cardiff, and it requires considerable sagacity 
toe ear nar ne Epp eatin wage Poa The tendency 
of prices is downward ; t varieties, Ocean, Nixons, Cyfarthfa, 
Plymouth, Dowlais, Tredegar, remaining tolerably firm. The total 
coal sent from all Wales last week was still below the 100,000 tons 
which coalowners regard as necessary to show anything like 
trade. The exact total was 97,261, or about 10,000 tons less than 
the average of September and previous months. Out of this 
nearly 73,000 tons went from Cardiff, the Mediterranean taking 
29,000 tons, and France 19,000. A —_ improvement as regards 
quantity was shown at Newport ; and it is revealing no secret to 
state that it is on quantity that coalowners rely for some little 
interest on the capital invested. j 

Lower quotations for iron rails are now given, and a new and 
perfect rail of good make, in moderate-sized parcels, can be 
obtained for £4 per ton at Cardiff. The shipment of iron was 
small last week, bars to New York and rails to Tarragona and 
Port Chalmers comprising nearly all the business effected. The 
principal work now carried on in the rail mills at most of the 
steel works is making for home railways for delivery late next 
year. This is not a good sign, but it is either that or keepin; 
the works idle. Great stress is laid by. the ironmasters an 
managers on the Indian complications, and it is firmly stated that 
but for this Afghan war that is hovering in front, trade would now 
have been moderately brisk. In confirmation of this view it is 
stated that just previous to the first rumours of the war, buyers 
were in the market, both home and foreign, and inquiries were 
quite brisk ; but as soon as the probability of the war was seen, 
and the connection of Russia shown as possible, inquiries disap- 

from the market. 

Tin-plate workers tell me that they are able to get 1s., and in 
some cases Is. 3d., in advance of previous prices, and that the 
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increased, which is 


about as compact a 
improvements as any in Wales or Monm y 
The Ebbw Vale Company has made several important contracts 
for its coal. The Irish railways are customers and take large 
uantities. An accident at Bwillfa Colliery, Dare Valley, 
berdare, last week, resulted in the death of three men. It is 
stated that they were descending by cage when the guide ropes 
upset the carriage, and there is a see 3 suspicion that reckless- 
ness on their own part was the cause of the fatality. 
veral bodies have been recovered from Abercarne pit and 
buried. ‘They were all in an advanced state of decomposition. 
There will not be much of a resumption of work at the colliery, it 
5s expected, until the new year. 
The coal miners at Cinderfwll are moving for 5 per cent. 
advance in wages. 


appliances are ready it will 
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Sours Kensineton MusruM.— Visitors during the week ending 
Nov. 9th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 7 Museum, 3 mercantile e, building 
material r collections, 1128. On Wedn , Thurs- 
day, and Friday, admission 6d., from 10 a.m. to 4 ~ useum, 
2388 ; mercantile marine, building materials, an other collec: 
tions, 52. Total, 11,803. Average of corresponding week in 
7, — 13,913. Total from the opening of the Museum, 

Wire Roiiine In WaARRINGTON.—Some months ago we alluded 
to the production of wire rods at the works of the Pearson 
and Knowles Coal and Iron Compeny, Limited, in Warrington, 
from Mr. J. J. Bleckly’s patent four high wire mill. The results 
then described have since been very far exceeded, and in these 
days when we hear so much about our supremacy as iron-makers 
being wrested from us in consequence of the improved meth 
of production and labour-saving machinery adopted abroad, it 
may interest our readers to know what is being done to keep 
abreast of the times in this country in this particular branch of 
the trade, which has been perhaps the most fiercely assailed b 
foreign competitors. The turn out of this mill last week wi 
two heating furnaces in nine shifts and a-half, of ten hours each, 
reached the extraordinary quantity of 226 tons 15cwt. 2qr. of 
No. 4 (4 full) wire rods, ranging in weight from 50 lb. to 70Ib. 

r , the highest turn’s work being 24tons 18 cwt. and the 
owest 20 tons 4cewt. 3qr. The total production of this one mill 
during the last fortnight was 432 tons 12cwt. of No. 4 rods. To 
show the advance here made upon the old system, it may be 
mentioned that the number of hands employed in this mill is just 
one-half of what was required a few — ago for the production 
of less than one-half this quantity of iron. 

Death or Bensamin H. Latrope.—Mr. Benjamin H. 
Latrobe, an eminent American engineer, died at his residence, 
No. 146, North Charles-street, Baltimore, on the morning of 
October 19th, after a few weeks’ illness, of paralysis of the right 
side, superinduced by cerebral irritation. e are indebted to the 
American Manufacturer for the following notice of his life :—Mr. 
Latrobe was seventy-one years of age, having been born in Balti- 
more in 1807. His father, Benjamin H. Latrobe, was an archi- 
tect of note, and furnished the plan for the National Capitol at 
Washington, the Exchange, the Cathedral; and other prominent 
buildings in Baltimore and other cities. Forty years ago he was 
pve with superintending the construction of the New Orleans 
waterworks. B. H. Latrobe was a graduate of St. *s 
College, Emmettsburg, and studied law. At the age of twenty- 
three he began his career as civil engineer and acquired an 
eminence in that profession equalled by few men at his day. He 
was appointed assistant to Jonathan Knight, chief engineer of 
the Baltimore and Ohio Railroad during the first fourteen years 
of its existence, and in 1831 was appointed Mr. Knight’s prin- 
cipal assistant. He was afterwards made chief of the corps of 
engineers, and was subsequently promoted to the position of 
chief engineer of the company. It was on January Ist, 
1853, that the extension of the road was begun from Cumber- 
land to Wheeling, and it was due to Mr. Latrobe’s energy, 
perseverance and skill that this work was accomplished. Among 
the monuments to his great engineering skill is the stone viaduct 
at the Relay House, a work that in its day was considered a great 
achievement. After the completicn of the Baltimore and Ohio 
road Mr. Latrobe remained in the employ of the company as 
engineer, constructing numerous works Pa by it. e was 
the chief engineer of the Pittsburgh and Connellsville Railroad, 
built under his direction, and afterwards became its president. 
Mr. Latrobe, after holding his position of chief engineer of the 
road for over twenty-two years, under the successive administra- 
tions of Louis McLane, Thomas Swann, and W. G. Harrison, 
resigned shortly after John W. Garrett entered upon his duties 
as president, being, however, occasionally consulted about the 
cotliiies of the road. 

‘““MACNIVEN AND CAMERON’S pens are the best.” — Public 
Opinion. 

“‘They come as a boon and a blessing to men, 
The pickwick, the owl, and the Waverley pen.” 
6d. and 1s. per box. At all stationers. ‘‘ They are a treasure.” 
—Standard. Specimen box containing all the kinds 1s. 1d. by 
ost. Patentees: Macniven and Cameron, 23 to 33, Blair-street, 
dinburgh (established 1770). Pen makers to her Majesty’s 
Government offices.—[ADvT. ] 
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THE ARMSTRONG DIVIDED MOUNTAIN GUN. 





THE prospect of a cam- 
ign in Afghanistan gives 
interest to any question con- 
nected with mountain guns. 
It is Page og therefore, 
that the new Armstrong 
gon made to divide asunder 
y unscrewing near the trun- 
nions, so as to admit of its 
being carried on two mules, 
will receive the attention it 
deserves. Mountain equip- 
ments owe their efficiency to 
the occasional wars we have 
ad to carry on in moun- 
tainous — Sacra 
paigns ma; e place with- 
out their being much need 
for mountain batteries, and 
so they are apt to drop out 
of view; but when the need 
comes it is pressing, for 
when mountains have had 
to be crossed much has 
depended on the means of 
transporting artillery over 
ths where wheels could 
by no means carry the guns. 
here are two cases to be 
considered — first, when a 
mountain range has to be 
traversed in order to reach 
an enemy in the plain 
beyond; and, secondly, the 
case of fightin in the moun- 
tainous district itself. In 
the former it is desirable to 
carry field guns and their 
carriages by some means 
temporarily, and then place 
pos in their a. service 
condition again + is, on 
- ee In the latter 
e guns always require to 
be moved for a few yards on 
their wheels, for Obviously 
cannot be fired off the 
mule’s back. They must be 
brought to a place, in short, 
































that is sufficiently open to 
bring them into action. Such 
a p must frequently 
occur in any country, for if ‘ 
the wheels have brakes on 
them p tar prmeey flat s 
even a piece of groun 
the size of an ordinary 
dining table will suffice for 
one gun, and even one gun 
may effect much. No artil- 
beg officer, however, would 
fail to find, in most 

some means of bringing 

is guns into action, but 
to point and fire them they 
would be placed on their 
carriages, even were it 
necessary to dispense with 
the wheels. This is the 
extreme case of mountain 
artillery action, for when 
we take the case of indi- 
vidual gunners rockets, 
without usi es, On 
rocks, where there is hardly 
stan room for a man, 
if we have not left the 
sphere of action of artillery 
practice proper, we have 
at all events carried it 
into a region where it has 
neither ed limit nor 
law. In a me ee 
campaign, for example, on 
the homeward journey we 
are informed that the naval 


monkeys. 
can define the place where 
a sailor armed with a 
rocket may not fellow a 
monkey? To keep then 
to the sphere of artillery 
in the sense of gas, 
we have on the one 
the case of action in 
mountain ground where 
the guns would seldom 














nity of travelling half a mile on 


thew the o 


wheels, so- would only come off the mules’! of only 6 oz of powder, and was su 

backs to go Ang Rie am and on the other, the | 200 1b. gun, firing a 12 oz. and this latter is carried 
simple conveyance of guns across a mountain barrier. in the same way as the halves the Armstrong gun, and 
In the former case we have to primarily in view the | being of the same height, has no advantage, even as to 
facility with which the guns can be taken off the mules | carriage. cy of the gun for 


t into action. In the latter, we have only a 
ing and unpacki to consider, and 
the performance of which does not occur in the immediate 
presence of anenemy. Such a case, for example, as the 
transport of the French field across the Alps by 
Napo when each gun was made fast to long poles and 
carried by a number of men. Doubtless most of the 
cases occur between the extreme limits which we have 
indicated, but we do well to keep the two distinctly in 
view, seeing how severely an army would feel the want of 


and 


artillery ready to hand in any continued course of 
ing ix o memntning sal nse tend her ee 
equipped it would be for fair in the plain if it 


had only the mountain batteries which we have hitherto 
had in use. The improvement which has taken place in 
late years in the actual material and construction of gun 
carri the means afforded by chambering or 


reducing the maximum strain of discharge on the gun | toge 


have obviously rendered it possible to make a more 

werful mountain gun than the feeble howitzer that 
ee generally represented that arm. If then we com- 
pare the gun of ten years ago with any new gun that 
should now be constructed we should expect to find the 
latter firing a r charge and imparting a higher 
velocity to its projectile, the carriage in all probability 
being strongly held by brakes and enabled by its superior 
quality to stand the requisite shock. 

The new Armst gun, however, apart from any 
improvement of this kind, obtains an enormous advan- 
tage by simply unserewing into two pieces, which are 
carried separately on mules in the manner shown in Figs. 
4and 5. The breech portion weighs 201 lb.; the muzzle 
portion, including the trunnion hoop, 200 ib.—that is, 
133 lb. for the gun tube, and 45 1b. for the hoop. Thus, 
while the entire gun weighs 401 Ib., the load on each mule 
is only the same as that of the last pee pattern of 
mountain gun, known as “ Mark IV.,” whose average 
weight is 201 lb. The price we pay for this heavy gun, then, 
is the additiona! mule and the time necessary for joining 
together or taking apart the two portions of the gun. 
Supposing these operations to be reliable and easy of 
execution—which it is absolutely necessary should be the 
case, or we jeopardise the safety of our gun—we gain a 
field gun of fair average power in the place of a feeble 
howitzer of only the same calibre. see 

A high trajectory is, on the whole, a much less evil in 
mountain warfare than in the plain, for on rocky, 
broken ground, we gain so little from the effect of grazing, 
that but a Mid poor result generally accompanies the 
action of a shell exploding on the . Nor does a low 
trajectory give us the advantage of sweeping close to the 
ground when we fire over very broken slopes or across 
valleys. Nevertheless, the advantage of the powerful 
gun is still very great. Range is most important in many 
cases, accuracy where the entire effect depends on the 
direct blow still more go; it follows then thata battery of 
the Armstrong guns ought to be able to crush an ordinary 
mountain battery easily, often without much liability to 
injury itself ; in support of which we may compare the 
power of the Armstrong seven-pounder with that of the 
service gun. With 2 deg. 10 min. elevation the Armstron 
gun at Madrid had an average range of 1165 yards, an 
this was a gun weighing only 380 |b., of less power than 
the pattern we refer to of 200lb. weight. The seven- 
pounder, of 200 lb. weight, with this elevation, averages 
about 706 yards. With5deg. 5 min. elevation the Armstrong 
gun had a range of 2187 yards against 1466 yards of the 
service seven-pounder with the same elevation. That 
is to say, under these conditions the range of the 
lighter pattern of the Armstrong gun is about half 
as much again as that of the service mountain gun. 
Indeed, it compares favourably with the service 9- 
pounder of 8 cwt., whose ranges at the above elevations 
are about 1187 yards and 2114 yards. The initial 
velocity of the service 7-pounder is 968ft., that of the 
Armstrong 200 lb. gun, 1500ft. per second. With regard 
to accuracy and effect, we have no data to give as to 
practice with shot or blind shell, but at Madrid the 
7-pounder Armstrong, at a range of 1095 yards, fired five 
rounds of shrapnel on a double row of targets makin 
483 hits—or 97 hits per round. At 2190 yards it fi 
four rounds, making 261 hits—or 65 hits per round— 
We have no data at hand for recent shrapnel practice 
with field-guns, and it is not fair to compare practice 
many years since with the abuve without making con- 


siderable allowance. At Dartmoor, in 1869, the best | b 


practice with the 9-pounder at 1000 yards was 47 hits per 
round. The differences of circumstances are such that the 
practice cannot be easily compared. There were six rows 
of targets, but the range was not given ; fifteen rounds 
were fired. Still the mention of these two cases is suffi- 
cient to show that the Armstrong 7-pounder, even of the 
lighter pee, is greatly in advance of the 9-pounder 
gun of the service up to a recent date. We 
are not going too far then in saying that the Arm- 
strong 7-pounder is an accurate and powerful field’ 
gun, and an arm of totally different quality to any 
hitherto brought into a mountain train. Tes power 
in an extreme case of mountain fighting would be greatly 
felt, and the more open the country became, the more 
would its range, accuracy, and hard hitting tell. The 
original steel gun introduced in the Abyssinian equip- 
ment would have some advantage as to actual carriage. 
It weighed only 150 1b., and its short length enabled it to 
le carried across a pack saddle, so that it was close 
in the hollow of the mule’s back, and in case of any dis- 
turbance of equilibrium, would act with less leverage 
on him than the Armstrong gun, which is, in our 
opinion, perched too high, especially in the pattern 
shown in Figs. 4 and 5 herewith, but which has 
in the last pattern been bettered in this respect. 





the parts. We must therefore pass on to that most 
important matter. j 

The nature of the —- ) will be seen by referring 
to Figs. 2and 3. A block C is placed and held fixed on 
the trail of the gun ; and D, the breech of the latter, is 
lowered into it, a bar GG through the cascable eye 
ing the block and holding the gun from 
round. i i 


trunnion, is now in a position to be 
een tates chown ; the man at A having fixed 
a stud B on the trunnion, so as to t it, starts the 
ing with Ad henner - much as _ 
be necessary. Fig. 3 exhibits the parts lying separate in 
seat iitien. ‘Deilled men can take gun to pieces 
and lay it on the ground in 25 seconds. They can put it 
ther in about 35 or 40 seconds. Some officers may 
question whether some hitch might not occur in this in 
action. It is to be borne in niall however, that it on] 
has to be performed at those times when similar ones, suc. 
as dismounting the carriage pomtnene be on to the 
mules, necessarily take place, against which the same objec- 
e think ourselves that proof ought to be 
obtained that firing in no way fouls the screw or inter- 
feres seriously with the process. This proof can only be 
got by a trial which a to have been made to a cer- 
tain extent already, and which ought to be continued. 
The dimensions of the i width of track of wheels, 
&c., correspond with the service mountain and a 
similar arrangement exists for a draft on flat ground, that 
is to say, shafts are % 4" which can be attached to 
the trail of the n, the balance of the piece on its 
carriage being such that it can be drawn in this 

when the ground admits of such locomotion. We do 
not, however, desire to enter into a discussion of a0 in 
detail. This would —_ tend to obscure the leading 
feature to which we wish to call attention, namely, the 
division of a field gun into such parts as enables it to be 
carried on mules’ backs. The idea of <4 Ge gun at 
this time was, we believe, s by 

Mesurier, R.A., though it has before now been thought of 
or carried out in historical times. The design of the 
gun we owe to Elswick, where the gun has been con- 
structed and brought to its present condition. Coming, 
as it does, to meet a want which we fear may even now 
be a very pressing one, we cannot but hope the gun is 
being supplied and sent out for earnest thorough trial in 
India, when it would be available for service. 

In an Afghan campaign we might have instances when 
field guns might be opposed to us in a district to which 
we only have access by crossing mountains. An opera- 
tion of this kind might be attended with success with the 
Armstro’ n we describe, under conditions such that, 
with the o a pattern mountain gun, it might be madness 
to attempt it. 


tion may apply. 








MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
No. VIII. 

Tue collection exhibited by the Terrenoire, La Voulte, 
and Bességes Forge and Foundry Company in their special 
pavilion adjoining that of the Public Works Department, 
might, without detracting from the merits of other exhibi- 
tors, be considered as the most important contribution to 
scientific metallurgy in the Exhibition, the remarkable 
series of alloys applied to the improvement of steel, for 
which this company has become noted during the past 
six or eight years, being represented in a thoroughly 
exhaustive manner, and their nature and properties set 
forth in a detailed catalogue of nearly a hundred closely 
printed quarto pages, forming a work of considerable 
permanent value apart from its immediate interest as a 
companion to the collection. The present company, 
resulting from the amalgamation in 1859 of several former 
bodies of proprietors, owns three different groups of 
establishments, namely, those of the Loire, whose centre 
is at Terrenoire, near St. Etienne; the group of the 
Ardéche, around the iron mines of La Voulte; and the 
group of the Gard, at and near Bességes and Alais, not 
very far from Nismes. The works at Alais are held on 
] the remaining establishments forming the com- 

nys freehold. aken together they include the 
ollowing plant :—19 blast furnaces, of which 11 are in 
last; 8 Bessemer converters, 15 Siemens-Martin steel 
melting furnaces, 88 puddling and 55 reheating furnaces, 
7 forge and 21 merchant bar mills for iron and steel, 12 
steam hammers, and 143 steam engines, together of 8505- 
horse power. The production of the mines in 1877 was, 
coal, 106,000'tons ; iron ore, 200,000 tons, an amount not 
sufficient to cover the requirements of the works, la 
quantities of foreign ore being used in addition. The 
blast furnaces produced 158,000 tons of pig iron, which 
was by further treatment converted into 22,500 tons of 
castings, 48,600 tons of malleable iron, 75,000 tons of 
steel, and 1500 tons of unhammered cast steel, the 
latter — acier coulé sans soufflures — being me of 
the specialities of the works. The total number of 
workmen employed is 7442, in addition to an adminis- 
trative staff of 439 persons. The skeleton model 
of the coal and iron mines at forming the 
central object uf the collection, has been noticed in a pre- 
vious article. Next to this the objects of chief interest 
were the series of iron ores used in the different works, and 
the various samples of iron and steel, occupying the whole 
length of the left-hand side of the pavilion. Chief among 


the former were the red oolitic ores of La Voulte, averaging | inf 
about 40 per cent. of iron with but little phosphorus— 
0'2 to 03 per cent.—when measured by the English 
standard of oolitic ores. The Bességes ores, hydacte dette 
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are poorer—30 to 40 per cent.— 
horus—0°04 to 0°16 per cent.—and 
liassic ores of Alais are generally similar to 
These constitute the native ores, but for steel- 


Pike "pyetlnn sad Rochieh ceageetes ond 
hematites of high gy ag manganesiferous minerals, 


eine. Huelva, Cartha- 
gena, and other places in the south of Spain. ‘With such 
a choice of minerals a great range of composition may be 

ined in the blast furnace products, and especially in 


the amount of reduced. The samples exhi- 
bited included foundry pigs classified from Nos. 1 to 5, all 
great purity as sulphur and phosphorus— 
below 0°01 per cent. t containing notable amounts of 
silicon—2°25 to 1°45 per cent.—and up to 1°25 
per cent.; white forge pigs with 2 to 3°5 per cent. of man- 
ganese, spiegeleisen, and ferro- et ae - 
tages. highest q e r 
Lee the Echoing mposition :—Iron, 8°25 ; manganese, 
85°50 ; silicon, 0°093; carbon, 6°62 ; phosphorus, 0°145 
per cent. Many of compounds have a strange and 
unfamiliar look, owing partly to the use of large ingot 
moulds, such as are used in the Bessemer pit, giving 
crystalline fractures on a larger scale than is possible 
with the slabs and pigs of spiegel ordinarily seen. The 
ordinary platy structure is not apparent when the man- 
ese exceeds about 28 per cent., the richer varieties 
co asa rule a ular fracture with long prismatic 
ery in the hollows, which are generally tarnished 
with a blue iris. Still more remarkable in appearance 
were the alloys containing silicon used in doctoring steel 
for the production of castings without blow-holes, which 
have the following composition :— 


Allo: Iron. Manganese. Silicon. Carbon. Phosphorus. 

No.1 06°75 .. 20°50 .. 10°20 .. 2°65 ., 0°185 

No. 2 7150 4. 19°50 1. 745 5. 2°65 0178 

No. 3 70°00 .. 1800 .. 5:45 .. 2°30 0°145 

No. 4 85°50 .. 650 .. 6°55 .. 210 0°140 
Chromium alloy. Chromiurna. 

25 /. ic; OHS + 18D. 2690 .. 475 _ 
Tungsten alloy. Tungsten. 

2°/,  .. 80°00 .. 41°50 .. 2% .. 5°65 .. 0°40 
The first of the above is silvery white, generally repre- 
senting a high ferro-manganese spotted with scale of 


graphite, and in proportion as the — diminishes 
e others become less brilliant, No. 4 being like a dull 
mottled Pig iron with bright spots upon a clear grey 
und. e chromium alloy is somewhat silvery, but 
that containing tungsten is ost without metallic 
characteristics, and resembles a compact white pyrites as 
nearly as anything. The production of very refractory 
alloys in the blast furnace been rendered possible by 
the adoption of Cowper’s stoves, which place at the 
command of the smelter the highest possible temperatures 
attainable in Po ractice. The various classes 
of foundry metals and malleable irons produced at the 
different works were illustrated by test specimens which 
bave been subjected to the various tests required by the 
artillery and naval authorities in France, the results 
being set forth at length. Of greater interest are e 
systematic series of investigations into the properties of 
steel samples, in which the proportion of one constituent 
is vatied, the others remaining constant. These include 
(1) Steel with 0°150, 0°490, 0°709, 0°875, and 1°050 per 
cent. of carbon ; (2) steel with 0°45 to 0°60 per cent. 
carbon, and manganese varying from 0°5 to 2°5 per-cent.; 
(3) steel with 0°27 to 0°031 carbon, 0°7 to 0°8 manganese, 
and 0247, 0°273, and 0°398 phosphorus per cent. The 
whole of these samples have been subjected to an 
elaborate series of tests, which for the most part confirm 
the results obtained in Sweden and elsewhere, especially 
as regards the metal with a minimum proportion of 
carbon, this being more flexible, but ing a lower 
permanent set than welded iron of the {same composi- 
tion under similar strains. Such metal is therefore 
superior to any known quality of malleable iron. B 
increasing the amount of carbon, the elastic limits onl 
absolute strength are raised, generally with a diminution 
in ductility. Manganese appears to act much in the 
same way as carbon, as regards elevation of elastic 
limits and augmentation of the breaking strain; but with- 
out altering the ductility, the elongation before fracture 
being substantially the same for a metal containing 05 as 
for one with 0°2 of manganese, although the former is 
sensibly ere than the latter. The susceptibility to oil 
tempering is increased by the presence of manganese. 
The third result—that of the metal with variable amounts 
of phosphorus—is one of the most interesting, the tests 
showing that the agro qualities o: good steel are not 
sensibly altered by the mere addition of phosphorus 
within moderate limits; but that such addition is ved 
feasible when carbon is correspondingly reduced, whi 
signifies that manganese must also be added. . It is not 
easy, therefore, to establish a fair term of comparison 
except manganese be admitted as representing carbon, an 
assumption which is not quite in accordance with the 
results of the preceding series. The general effect, how- 
ever, seems to be that the metal is increased in absolute 
strength, both as regards tensile and compressive strains, 
but that its resistance to sudden strains is sensib! 
diminished, a result which again confirms the Swedi 
experience. Practically, about 0°25 per cent. of phosphorus 
may be present in steel rails, when covered by two or 
three times that amount of manganese, without com- 
promising their stability. Whether, however, such 
a product is one that should be currently manu- 
factured is another matter. Opinions will, no 
doubt, differ upon this point, but it seems doubt- 
ful whether the waste of manganese is quite justified 
by the result. That the supply of manganese ores in the 
world is anything but large, when measured by the ever 
increasing demand of the iron smelter, is perfectly certain, 
and without a cheaper and more abundant re-agent for 
removing phosphorus, the problem of steel-making from 
erior ores cannot considered to be solved in any 
but a very special manner. Another speciality of the 
Terrenoire mee a is the production of steel castings 
without blow- holes, so that the metal can be used in a 
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natural state without being hammered or subjected to 
any other means of compression. _ This, 

from communications made to the Iron and Steel Institute 
and other technical societies, is effected by the addition 


of alloys containing m ese and silicon to the bath in 
such proportion that the finished steel may contain 0°6 to 


0'7 per cent. of the former, and 0°2 to 0°3 per cent. of the 
latter element. The samples illustrating this. property 
consist of melted metal of all kinds, from a black-grey 


pig with 3°5 per cent. of silicon and about the same 
amount of carbon—representing a weak hot blast foun 


metal—to steel, with 0°257 pe 0°233 silicon, an 
0°7 manganese. These formeda so-called continuous seri 
with which the limits dividing pig iron from stee 
have been laid down with a certain degree of precision, 
the results being such as to confirm the views generally 
current on these points. A more important general con- 
clusion is, however, worth reproducing in full; it is to 
the following effect:—Steel owes its omnes peculiarities 
to its chemical composition, and the mechanical opera- 
tions of forging or rolling are in no way essential to their 
development, provided that the masses obtained be 
fusion be homogeneous, %.¢., cast without bubbles, an 
properly tempered or annealed. number of 
specimens of articles were exhibited in illustration of the 
above proposition, many of them being forartillery purposes. 
Notable among these were two 335 kilog. 32 centimetre 
shells, which have been fired obliquely—at an angle. of 
20 deg.—at an armour plate target, and passed through 
30 centimetres of iron and 1 metre of wood. One of 
these was shortened 14mm. on a length of 787mm., 
expanded 0’5mm. on the central diameter of 318mm. 
and deflected 17°5mm. at the point ; the distortions o 
the second, which is of softer metal, being about one- 
third ter. A pair of rough ingots with the pins 
partially turned up, and intended for the driving cranks 
of a reversing engine of 400-horse power, and a core 
taken from a 32 centimetre gun, were among the most 
remarkable examples of these unhammered casti 
the latter appearing from the adherent shavings to 
nearly as soft as camer: A 

diameter, and nut for the new large plate 

worth notice. The mill for which it is intended 
recently been finished ; the ae 0°280 metre in diameter 
and 2°700 metre long, are intended to roll steel plates up 
to 2500 metres wide. They are driven by a 120-horse 
power engine with a 70 ton fly-wheel, the train of revers- 
Ing gear weighing 130 tons. Models of a compound 
Bessemer blowing engine at Besse, of a vertical 
beam constructio rawings of the blast furnace 
blowing engines at Tamaris, and numerous illustrations 
of the methods adopted in casting large pipes with a 
retractile central lantern which replaces the ordinary core, 
were among the more noticeable of the remaining objects 
in this most interesting collection, ' 

The adjoining pavilion containing the collection from 
the Forges de St. re, or, to use the full but 
somewhat clumsy title, the Marine a Railway Blast 
Furnace, Forge, and Steel Works ‘Company, was in 
contrast to that of Terrenoire,' 4s illustrating the 
excellence of extremely pure materials in the pro- 
duction of steel and wrought iron. The works, formerly 
the property of MM. Petin et Gaudet, include five 
establishments as follows :—(1) Toga in Corsica, four 
charcoal blast furnaces, smelting ores from §. Leon, 
in Sardinia, Mokta, in Algeria, and Elba, for the 

ighest class of malleable bars. (2) Givors, Rhone, three 
coke furnaces, and four Bessemer converters; prin- 
cipally employed in making rail ingots. (3) Rive de 
Gier. Essentially a hammer forge with 18 steam hammers 
from 2 to 28 tons, making heavy fo: for ironclad 
ships, rams, stern frames, é&c., crank shafts and artillery. 
The average number of large guns turned out annually is 
about 1200, requiring ingots from 2 to 40 tons each. 
(4) Assailly. Steel melting work, both in pot furnaces. 
gas heated, and Martin and Pernot furnaces. Gun barre 
steel and a to pattern are the principal product. 
(5) St. Chamond, forges and rolling mills. These works 
are remarkable as having been the first to make weldless 
tires, rolled armour plates, and puddled steel hoops for 
built-up guns; nearly a million of tires, and the hoops 
for 7000 guns, of all calibres have been produced up to 
date. From 5000 to 6000 hands are employed in the 
different works, and about 6500 steam horse power, the 
average annual production being from 40,000 to 45,000 
tons, made up of the different articles of manufacture as 
follows :—Steel rails, 18,000 tons ; tires in iron, puddled 
and cast steel, 4000 to 6000 tons ; iron and steel axles, 
2000 ; wrought iron wheels, 2000; springs, 1500 tons ; 
sheets, plates, and angles in iron and steel, 6000 to 7000 
tons ; tool steel, 3000 tons ; armour plates, 2000 to 3000 
tons ; artillery—finished guns and hoops, 2000 to 3000 
tons. The principal mine owned by the company is that 
of S. Leon, in Sardinia, producing a magnetic ore of 
extreme purity, absolutely free from phosphorus, and 
with only traces of sulphur, the necessary fuel for smeltin 
being derived from 17,000 acres of adjoining forest, whic 
were practically inaccessible until the completion of the 
railway which carries the ore down to the shore of the 
Gulf of Cagliari. The smelting is, however, not 
done on the spot, but both ore and_ charcoal 
are exported to the furnaces of Toga, near Bastia, in 
Corsica, which explains the unusual concentration of four 
char blast furnaces at one spot. The works at Givors 
are remarkable, as having realised Mr. mer’s Pp 
of steel-making without fuel, in a nearly literal sense ; 
that is to say, Peiatiner ingots are produced and prepared 
for the forge, without other expenditure of fuel than the 
coke consumed in the blast furnaces. The converters are 
worked with metal run from the blast furnace, and the 
waste gases of the latter furnish all the steam required, both 
for the smelting and Bessemer blowing engines, as well 
as the ingot cranes and other machines connected with 
the converter, in addition to heating the blast up to 
600 deg. Cent. in Cowper’s stoves. At the same time the 
consumption of coke been reduced 35 per cent. as 
e adoption 


compared with the amount required before 


as is well known | realised 


finished screw 10g 
mill, were on i 
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of superheated blast.’ This economy seems to have been 
mainly by theadoption of stovesand boilers having 
very ee — and blowin — ner. 
ing wit a high degree expansion, ilers are o: 

the plain double-cylinder shape, each formed of two tubes 
47ft. long, the upper one 4ft. 3in. and the lower 3ft. 3in. 
diameter, which are connected at five points. The 
which is ignited in a large combustion chamber with 
numerous air channels, heats the lower half of the upper 
tube, and passes completely round the lower one; the 
distance travelled by the flame to the chimney is 88ft., 
and the temperature of the chimney 280 deg. Each 
boiler has a heating surface of 810 square feet, and under 
ordinary working condition produces from 3$ lb. to 4 lb. 


of steam at 4} atmospheres per foot of surface per hour. 
two being sufficient to drive the blast engines at the speed 
n 


ecessary for burning from 100 to 110 tons of coke per 
diem in the blast furnaces, which corresponds to a duty of 
about 260-horse power. e two Bessemer blast engines 
are about 380-horse power. The hot blast stoves are 19ft. 
in diameter, 52ft. 8in. high, and about 14,500ft. cubic 
capacity. They contain 450 tons of bricks, giving a total 
heating surface of about 26,000 square feet. ith two 
blast furnaces and two Bessemer converters from 30,000 
to 32,000 tons of grey pig metal and 24,000 tons of steel— 
ingots—are produced annually, without the consumption 
of an ounceof fuel beyond thecoke used insmelting the ore. 
Among the most interesting articles in the collection of 
finished products were the pe armour plates, and a 
new method of buil tubes from puddled steel bars. 
The former are intended for the water-line belt of the ar- 
moured ship Redoubtable, are 1'416 metre long, 1"190metre 
broad, and 60 centimetres thick at one side, and 32 centi- 
metres at the other, weighing 79 ewt. These have been 
rolled on a preci mill with conical rolls, of such form 
that the radius of the rolls at any point is directly propor- 
tional to the thickness required at that point, so that the 
elongation of the pile is similar at all portions of the sec- 
ou ear aoe peli square edge. A generali 
el of this mill accompanied the sample plate ; the 
lis are of a rather complicated form, being partly 
i and y conical, as the plates are not 
uniformly ta about one-fifth of the breadth being a 
rectangle of the maximum thickness. The journals of the 
rolls from their inclined position are subjected to oblique 
thrusts, and therefore poguirys. bearings of particular forms 
carried upon springs. ‘The edges of the plate are kept 
true by a pair of vertical rolls on either side of the main 
rolls. A larger plate of the same character in the collec- 
tion weighs 25} tons. The second of the above processes 
is illustrated. by a poses steel block- of 96} cwt., 
built up of rings welded on a core either of the same 
metal or of soft iron somewhat less in diameter than the 
finished tube, in order that itmay be entirely removed in 
the boring lathe. Each ring is composed of a bar of 
trapezoidal section, drawn down taper at the ends, of such 
length as to wrap exactly round the core, the thick 
a foagye of each ring being placed alternately above and 
low, so that the surfaces run spirally along the tube 
like a coiled bar. When the core is completely covered 
the whole is brought to a welding heat and forged under 
a steam hammer, after which an overlapping series is built 
upon the portion weldedin the same manner, and soon until 
the necessary thickness is obtained. A greater stren 
is claimed for these tubes than can be obtained with 
wrought iron coiled in the Woolwich method of manu- 
facture, and at the same time freedom from the uncer- 
tainty and chances of failure experienced with large 
steel ingots. The result is a remarkable forging, 
which from the multiplication of welds has muc 
the appearance of a high-class steel twisted gun-barrel 
of colossal size. The Pernot Furnace having origi- 
nated in the works at St. Chamond, was also repre- 
sented by a model and an ingot of octagon section 
15 metre in diameter at the base, weighing 40 tons, 
intended for the tube of a 12in.—34 centimetres— 
gun. The crane used for these heavy forgings and the 
gear for turning the bloom on the anvil are similar to 
+ employed in the 80-ton hammer forge at Creusot, 
and already illustrated in our issue of May 12th, 1878. 
The magnificent collection of MM. Schneider et Cie. was 
less instructive from a metallurgical point of view than 
might be expected. This, however, is not to be wondered 
at, from the great amount of space taken up by locomo- 
tives, marine engines, and other finished articles, which 
are necessarily of more interest to the public than the 
raw materials or intermediate products used in their 
manufacture, Of considerable interest, however, were the 
models of the new spathic ore mines of St. George and 
Allevard, in Savoy, which are not yet fully laid out. 
These are opened in deposits of the character of hy oe 
beds or veins in talcose schists from 70ft. to 150ft. thick. 
dipping into the hill, and coming to the surface at a 
eat height above the valley, through which the railway 
from Chambery to Mont Cenis passes. The workings are 
near the crest of the hill; the ores being lowered to 
the railway by inclined planes at St. George and a sus- 
pended rope line at Allevard. At the former place the 
vertical descent is 800 metres—2600ft.—which will be 
divided over four planes having an average incline ‘of 
49°8 per cent. At the latter the 
carrying cable is about a mile, divided over four spans 
with an average inclination of 40 per cent., the drop being 
about 600 metres—1960ft. A net weight of about 26 ewt. is 
lowered at the rate of 16ft. 7, second, as compared with 
56 cwt. at 6$ft. per second on the self-acting inclines. 
The arrangement is, however, only temporary, as it is 


intended to replace the rope by a series of inclined 
planes similar to those at St. The ore on 


7 a bottom of the valley is calcined in kilns 
heated by gas, with regenerators for the waste heat. 
These are circular in section, and about 32ft. high, 
the shaft considerably - contracted at about a 


quarter of the height from the bottom, and swelling | The 


gth important customers are to Spain, Italy, and 


e total length of the} 





the burnt ore in the lower part of the kiln. Numerous 

specimens ofthe ore, both in the raw and calcined state, 

are exhibited, but the production, up to the present time 

has been inconsiderable. The largest ingot of cast steel 

~ produced, was represented only by a model, which was, 
owever, faced with copper plates hammered 


up upon 
gas, | the original, in order to reproduce the surface : oe 
as nearly as possible. 1t was of square section, tapered 


from two metres diameter at the, to 1°8 metre at 
the top, of 3°750 metres height, and weighed 120 tons. 
It was cast from Siemens-Martin furnaces, on April 17th, 
1878. _ An armour-plate, intended for one of the 
large Italian turret ships, curved to a radius of 22ft. 
3lin. thick, and weighing 65 tons, represented the so-called 
Schneider metal. This was not otherwise described, but a 
reference to our report of the experiments at La Spezia 
with the 100-ton gun, in 1876, shows it to . a 
very mild steel. new form of rotary puddling 
furnace recently adopted at Creusot was represented by 
a full-size example. This is essentially a Danks 
furnace, with improvements in various details. The 
revolving cylinder is completely water-jacketted, as in 
Crampton’s furnace, and the flue-piece, instead of being 
suspended on a rail, is tyioe: on an axle carrying a 
age gearing into a racked rod worked by an engine 
like the tipping gear of a Bessemer converter. The 
inside of the cylinder is divided into two parts by a 
projecting rib at the bottom, which divides the charge at 
each revolution, and produces at the end of each opera- 
tion two balls weighing 8 to 10 cwt. each, or of a more 
manageable bulk than those of the original Danks 
furnace. Two of these furnaces are in use; the daily 
production is 20 tons, the metal being charged in the 
melted state. 








OUR RAIL EXPORTS. 

THE iy ae wed Return to the trade and navigation 
statistics which deals with the exports of iron and steel rails 
shows markedly that the change in the rail manufacture 
known to exist in the home demand exists also to as large 
an extent in that for export. In the first ten months of the 
present year we exported 391,597 tons of railroad iron and 
steel, the estimated value of which was £2,954,659. Out of this 
the rails exported were 323,540 tons, valued at £2,291,545. 
Taking first the rails classified as iron, for the ten months 
of the present year, and for the same months of last year, 
we have the following figures :— 


Iron Rails Exported. 








sail 1878. 
‘ons, Tons 
TORS CO NS ae eae p 
», Sweden and Norway <. 35,536 12,863 
»» Germany .. ..:.. 76 1,755 
vv Spain sv. 6,871 7,676 
bali std ay ot | Sa 8,314 
* United States 2°. 1. "332 "335 
0 oe REA. STS LS UT TOD 5,963 
‘ wes: epth-gacte &:- hs 268 727 
” British North America .. 6,423 3,794 
fo Fi ViGeidia 3h osug. 118008 19,889 
», Australia .. .. ee Ree eee 23,775 
», Other Countri: .. SMD oy ba, ee 18,417 
Total . 154,423 104,298 


In the year covered by the comparison there is thus shown 
a considerable falling off in the shipments of iron rails to 
Russia, Sweden and Norway, Brazil, Writish North America, 
and Australia ; whilst the only increased exports to our 
ritish India. 
Turning now to the steel rail exports for the same two periods, 
we have the following comparison in the statistics for the ten 
months in each case. 


Steel Rails Exported. 
1877. 


1878. 

Tons, Tons. 

i... a6 ac o¢5 se SUE of . 49,073 
» Sweden and Norway .. 15,828 .. .. .. .. «. 9,126 
», Germany Parra ra: ° Sere mera rssrt 
» Spain .. eek) Se . 14,710 
» Italy .. 4,580 .. 9,167 
3, United States 404 601 
», Brazil .. 10 2c OBS 6,587 
pelOUbbs lind vad Ale isd. fee 521 511 
»» British North America .. 26,863 .. .. «. «+ «+ 25,891 
pa co ME. oe ao: ie, ME es pd om | esis SOR 
» Australia .. .. .. .. 20,411 29.437 
», Other Countries 8,883 13,832 
Total .. .. .. 199,016 219,242 


Here the comparison proves that a general but not universal 
increase has taken pe in the exports of steel rails even over 
the comparatively high rates for the past year. The ship- 
ments increased to Germany, Spain, Italy, Brazil, British 
Indias, and Australia, as well as to ‘‘other countries,” not 
specially enumerated, whilst the only important decreases are 
to Russia, and to Sweden, and Norway. There is a very 
slight increase in the shipment to the United States. 

Turning now to the value, we find that the 154,423 tons of 
iron rails exported in the ten months of last year were declared 
of the value of £1,022,384; whilst in the present year the 
value of the 104,298 tons exported is given as £641,468, As 


, | to steel rails, the 199,016 tons exported in the ten months 


of last year were declared in value at £1,640,227, whilst 
in the present year the 219,242 tons exported are given in 
value at £1,650,077. Thus the average value of the iron rails 
exported last year was about £6 12s. per ton, and the value 
of the same class of rails this year is a little over £6 4s. per 
ton, the reduction being 8s. per ton in the year’s interval. In 
regard to steel rails, last year the average value of those 
exported was about £8 10s. per ton, whilst this year the value is 
very little above £7 1s. per ton. The account, it is only fair 
to add, is accompanied with the official caution that the terms 
“iron” and ‘‘ steel” are used almost indiscriminately, and the 
details are therefore open to correction, but it will be seen 
that there is substantial agreement between the quantities and 
the valués, whilst the facts known in relation to the trade 
justify the deductions suggested by the figures. 








Tur New Docks Ar Barrow.—Much has lately been 
madein the construction, of these docks. The tidal basin, nine 
and a-half acres in extent, and the lock 900ft. in length, are 
ready for opening, while the ocean steam berths are approachin 
towards completion. The Ramsden Dock, of 100 acres, extend- 
ing from the lock to its connection A vy the Buccleuch Dock, is 
in a forward state, most of the excavation work having been done. 
channel is being dredged to the depth of the Ramsden Dock 
e 





out considerably below that point. : The gas_ is intro- = ror be oe r When this work is wos oe 
duced at the narrow W. it comes into con- depth at high water of 20ft. will be secured. The docks will be 
tact with a. supply air heated by passing over | opened forshipping in a few months, 
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PARIS EXHIBITION—GUIBAL FAN AT THE SACRE MADAME COLLIERIKES. 


SOCIETE ANONYME DE MARCINELLE ET COUILLET, BELGIUM, ENGINEERS. 
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Ir has Joug been held by many persons, that an intimate 
relation exists between the condition of the barometer and 
the discharge of gas into the workings of coal mines. Thus 
a sudden fall of the barometer is frequently followed by 


disastrous explosions. To guard against such results it has | 


become the practice in not a few places to regulate the 
speed at which a Guibal fan is driven in accordance with 
the position- of the mercury. It is driven faster when the 
glass is falling than when it is rising. The regulation has 
been effected hitherto by the engine driver. 

We illustrate above and at page 372 very fine Guibal 


fan-and engine which were exhibited at Paris, and to which a 


novel barometrical regulator has been applied, which acts in 
such a way that the speed of the fan is regulated automati- 
cally by variations in the pressure of the air. The engine and 
fan in question have been constructed by the Société Anonyme 
de Marcinelle et Couillet, a Belgian company, for the coal pits 
at Piges, belong to the Société des Charbonage de Sacre 
Madame, at Dampremy, Charleroi. An identical apparatus 
has already been at work for some time for the same company. 

The fan presents little that is remarkable. It is 39ft. 4}in. 
diameter and 8ft. 2}in. wide. It is very strongly made and 
carefully put together, so that it can be driven without risk ata 


high s ‘ maximum number of revolutions is eighty 
per minute. 

The engine driving the fan is of a novel type, patented by 
the builders. It will be seen from our illustrations that the 


main frame is very similar to that of the ordinary Corliss 
engine, the cylinder being secured to it by bolts. ‘The pro- 
portions of the engine are all very good, and its finish admir- 
able. The cylinder is 24}in. diameter, the stroke bein, 
2ft. 54in. Steam can be cut-off at any point between 0°2 an 
08of the stroke. The resistance offered by the fan being prac- 
tically constant ; so long as the pressure did not vary its speed 
woul remain unchanged. The steam is, however, supplied 
from the same boilers as those used in connection with the 
winding engine, and in order to prevent consequent variations 
in pressure a reducing valve is introduced, by which, so long 
as the pressure does not vary beyond the ordinary limits in 
the boilers, it will remain constant in the valve chests of the 
engine. 

The steam is admitted and exhausted to and from the 
engine by four double beat valves placed in two boxes A and 
B at the side of the cylinder. The excentric C drives the 
oscillating plate D, mounted on a stud between the two 
valve boxes; this plate carries four rods EE’, FF'. The 
rods EE" actuate the rods GG‘, which open the exhaust 
valves, the motion of which is unalterable. The remaini 
two rods work the steam valves by trip gear, which will be 
readily understood by the following description of that fitted 
to the valve box A. The rod F works the lever H, which 
transmits its motion to the lever I by means of the rocking shaft 
J on which they are both keyed. The lever I lifts the valve 
by means of the click K, and at the proper moment the tail 
of this click comes in contact with the detaching piece L. 
The click is disengaged and the valve falls on its seat. If L 
is brought near the tail of K the cut off takes place early in 
the stroke, if it is moved away from it then the cut off takes 
place later. A spring fitted to the click always restores it 
to its proper position, and the tail is curved so that the 
moment of its contact with L shall be precisely that which 
is required. 

The detaching piece L is carried by one of the arms of a 
lever, which turns freely about the shaft J. Another arm of 
this lever is commanded by the vertical rod M, which receives 
the motion required for the alteration of the point of cut-off. 
The rod M' controls in the same way the action of the 
other steam valve in B. The lower ends of the rods M 
and M' are provided with studs which are carried on ste 
in _— not shown in our engraving, but the position of 
which is indicated by Nand N'. The annexed sketch will 
make this clear. Ifthe end of the rod is pulled forward in 


the direction of the arrow, then it will drop down step after | 
The lever | 


step, giving at each fall more steam to the engine. 


SIDE ELEVATION 
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'O of the regulator acts upon the rods by means of the 
|link P, but the link P is driven by a ratchet and 
click at Q, which can only transmit motion in one direc- 
tion. When the barometer falls, the rods M and M! are 
moved, and descend quickly on one of the s N, and 
by this movement L and L’ escape the clicks K and K’, and 
the speed of the engine augments. If the pressure of the 
atmosphere continues to fall, the regulator again moves the 
rods M and M', and the point of cut-off is diminished by 
| another step, and the engine runs faster. If the pressure of 
| the air rises, the click at Q slips over the notches, because the 
regulator could not force the studs in M M' up the steps 
again, and the speed of the — remains unaltered. If, 
however, the barometer again falls, the click at Q once more 
moves the rod P, and the speed of the engine is again 
augmented. When, after a change in the pressure, the 
barometer becomes stationary, the engine-driver can adjust 
the point of cut-off by hand to that deemed best. ‘ 


| 








The regulator, shown to an enlarged scale, is constructed on 
Zimmerman’s system, and it is provided with an index, which 
shows on a large scale the variations in the atmospheric po. 
sure. On the scale are fitted movable “‘ contacts,” which act 
on an electric bell, which is set ringing when the variation in 
pressure equals 0-2in. of mercury. othe regulator consists of a 
vessel G communicating with a mercury bath L by 
In the bath is a float carrying a rod K, whic 
motion to the—dotted—lever O. 

The following table shows the results of twelve observations 


taken in a section of the exhaust gallery, the cross section 
of which had an area of about 94 square feet :— 


a pipe M. 
transmits 








Number of admission step} | i 

ON fe a I ay a 1 2 8 4. | 5 
Hour at which observation 10.30 | 11.15 | 12.15 | 4.10 | 

was made -o e+ ee os] DM | Om. p.m. p.m. | 5 p.m. 
Height of barometer .._ ..| 29°27in.| 29°17in.| 20°13in., 29in. | 28°93in 
No. of revolutions of fan,’ | 

commencement .. .. ... 50 54 58 | 61 72 
Do., do.,do.,end .. .. ..| 50 54 61 614 | 73 
No. of revolutions of anemo- | 

meter cities <¢. op «+ 7°16 8°07 9°08 9°48 | 11°73 
Velocity of air current in | 

metres persecond.. .. .., 2°619| 2°951| 3°320  3°466| 4°281 
Volume of airexhausted ../ 23°141 | 26°075 | 29°335 | 30°625 | 37°826 
Vacuum in }commencement} — | — 102 sda | 160 
millimetres, moe —- i-/|- 
mercury jJend .. .. ..| — _ 12) | «118 =| «(162 
Workinh.p.)}commencement — § — 89°89 | 46°55 | 80°69 
measured by | 23°75 | 29°89 - | = j= 
air current Jend .. .. ..) — | — 43°8 '48°18 81°70 





GLYDON’S PATENT LUBRICATOR. 


WE illustrate in the accom: ing engraving a new lubri- 
cator, manufactured by Meme’ Godan, of Colmore Brass 
Foundry, Oozells-street, Birmingham. The lubricator is an 
improvement on the well-known Ramsbottom instrument. 
The lid is put on from the inside like a man-hole lid, and 
secured by two inclined planes, as shown. Ramsbottom’s 
lubricator consists of an ordinary globular cup with a pipe up 
the centre, but- without any provision for regulating the 





amount of condensation. he Glydon cup being steam- 
jacketted, it is possible by reducing or extending the con- 
densing surface to work the lubricator at any pace thought 
proper. For instance, whereas in Ramsbottom’s cup on an 


TRANSVERSE SECTION 


ordinary locomotive the lubricant would be all exhausted in a 
run of about 100 miles, the Glydon cup can, it is claimed, by 
steam-jacketing, "make the same amount of lubricant last 
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about six times as long if required. The flow of lubricant 
re ey on the rate at which steam is condensed and water 
takes its place, it is evident that jacketing the lubricator must 
produce an important effect. 








TRAMWAYS FOR Barrow-IN-FuRNESS.—A proposal has been 
set on foot to provide steam tramways in the main thoroughfares 
of Barrow-in- ess. Abbey-road, the main street of the town, 


on the sides of which trees have been planted, is at present bein:s 
constructed at such a — as to allow steam tram-cars to be 
worked on it, The Furness Railway Company, it is stated, 
intend applying for powers to do this work, with a view of trans- 
ferring the same to the corporation. 

A New Rarmway ror Brazit.—A pros has been issued 
of the Great Western of Brazil Railway Company, Limited. The 
company has been formed for the purpose of constructing a rai!- 
way from the seaport of Pernambuco—Recife—to Limoeiro, wit!) 
# branch line to Nazareth, in the province of Pernambuco, in 
the empire of Brazil. The directors propose to issue at once 
15,000 of £20 each, being £300,000, the of the share 
capital of company specially authorised the imperial 
degree to be at once called up, of which shares are reserved 
for subscribers in Brazil. £1 per share to be paid on application, 
£4 on allotment, and the remainder by calls not exceeding £5 per 
share, at intervals of not less than three months. The concession 
is for ninety s, and interest at 7 per cent. per annum, payable 
half-yearly in London, free of all Brazilian taxes, accruing 


to the com 





from the date of payment of the respective calls, is guaranteed 

pany for thirty years by the Imperial Soest on 
a kilometric expenditure amounting to a maximum of £562,500, 
of which the present issue will form the first part. 











Nov. 22, 1878. ____ THE ENGINEER 369 


—-—— 








THE PARIS EXHIBITION—STEAM BUILDING CRANE. 
MESSRS. J, AND V. FLORIO AND CO., PALERMO, ENGINEERS. 
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We do not hold ourselves opinions of our 
(We cae od 


are y 
and of some who were his companicns, 4 
many years ago. I am glad to see your suggestive articles upon 
5 ee pe Reg eb een Fae 
want — ity, im immensely in 
excess of her exports, as England is now doing, she must be exceed- 
ing her income and giving her capital to foreigners. If any one of 
your intelligent readers can show the contrary, I, and others who 
think ih will be thankful to him. H. 





S1r,—I am sorry to see practical engineers, who ought to have 
one common sense and know better, advocate the fallacious 
system of protection, the abandonment of which has given this 
country its unrivalled commercial supremacy. . James 
Harvey gives, as a case callin, for protection, the import of cheap 
watches from Switzerland, saying that while buyers are compara- 
tively rich and can avoid to pay a higher price, the makers are 

men. But he altogether forgets that while the buyers can 
osu y millions, the makers can only be counted by hun- 
y should the many suffer for the few? Let the 
English watch makers set their wits to work and scheme machines 
for making watchwork well and cheaply, and they will beat the 
Swiss as the Americans have done, thus ch watches to 
the general community, instead of, ~” ‘ees stopping im- 
prevement and making them dearer to 

As Mr. Gladstone once said “‘ We legislate not for classes, but 
for the nation ;” so free trade benefits all, while — is 
ne streets in the supposed interests of a 

November 18th. D. H. 





THE INSTITUTION OF CIVIL ENGINEERS. 

Sir,—The various letters and articles that have recently 
appeared in your columns show the importance and interest now 
taken in the Institution of Civil i and it is evident 
that something must be speedily done to improve the present 
state of affairs. 

The Institution should, in my opinion, have nothing to do 
with the education of those —— become civil engineers. 
Their education in the theory of the profession should take 
place at school, college, or university ; the rew 
students being certificates, dipl , and degrees. This is the 
course pursued so successfully in other professions. Education 
in the practice of enginering can only be obtained by employ- 
ment on actual work, and it is usual for articles when completed, 
or for certificates to state the experience of the holder. The 
Institution should, in my opinion, be limited almost entirely to the 
reading and discussing of papers on engineering or allied subjects, 
and there should be no attempt on its part to divide the various 
Members—I mean civil engineers proper—into grades. Any 
attempt to classify Members will lead to dissatisfaction and acts 
of injustice. Classification could only be fairly carried out by 
examination, and this the majority of the present Members will 
probably not desire. Seniority is not a proof of high qualifica- 
tions; but if it is thought of importance, an ineer can state 
his age, and the published list of Members will show how many 
years he has been connec with the Institution. It not 
unfrequently happens that old, able, and experienced engineers 
join the Institution ; and these sould be at once elected to full 
Mertoesthiy 3 it would be absurd to elect them as Junior Members. 
It would be well also to admit royal and military engineers, say, 
of the rank of captain and upwards, to full Membership. All of 
the present ‘‘ Associates” who are properly qualified engineers 
should be made ‘“‘ Members” at once, as by this act a great 
grievance will be removed, and many votes secured to the Council 
which will be of use in enabling a new set of bye-laws to be 
passed. At the recent meeting there would not have been a 
majority against the Couacil, if there had not been a number of 
** Members ” of less than seven years’ standing who thought them- 
selves immediately deserving of the proposed title of F. Inst. C.E., 
and if there had not been a number of ‘‘ Associates” present 
who really should have been ‘‘ Members.” The Council have been 
very arbitrary, and have given dissatisfaction by electing engineers 
as ‘* Associates” after they had been duly proposed and seconded 
as “‘ Members.” The qualification for ‘‘ Member” should not be 
lowered, neither should the honourable and well-known title of 
M. Inst. C.E. be tampered with. Those desirous of becoming 
engineers should start with high academic honours, and after- 
wards push their way by economical and_ successful works. 
Employers of engineers will soon find out the able ones in the 
same way that the public soon find out the best surgeons and 
memes: The only prize of the Institution should be the 

onour of election to the council, or other higher offices. This 
honour will reward distinguished engineers who have long and 
faithfully forwarded the interests of the Institution. 

November 18tli. DIPLoMaA. 

{Our correspondent objects to the division of the civilian 
members of the Institution into grades, but pro the admis- 
sion of military —. as Members. This is hardly consistent 
with the charter.—Ep. E.] 
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Srr,—The remarks which have fallen from your various corre- 
spondents on the subject of the proposed alteration in the bye- 
laws of the Institution of Civil Engineers are so practical and 
comprehensive, that I sincerely trust the Council will be induced 
to comply with some of the suggestions which have been made. 
Especially would I look forward with much pleasure to the esta- 
blishment of a competitive examination for draughtsmen and 
young engineers, on passing which a certificate should be given, 
the holding of which would, I feel sure, give the unemployed 

bers of the profession a much better chance of becoming 
engaged. At the present time nothing is more difficult in the 
world than to obtain an appointment, however small, in any 
department of engineering. The market is most fearfully over- 
stocked ; and in the case of the man with a wife and two or three 
children who gets out of employ, the odds against him are 
tremendous. He may possess good qualifications and excellent 
testimonials, but unless he can curry favour with .some one in 
authority, he may as well save his labour and time as answer any 
of the advertisements which appear from day to day and from 
week to week in the cohamns of : your own and other journals. 

I know a case of a young engineer, whose testimonials are 
excellent who has tried on all sides to obtain employment within 
the past four months without success. He has even gone so far 
as to apply for an engine-driver’s post, in order to obtain some 
honest employment, and even that has been refused him, because 
the authorities with whom the selection of candidates rested 
could not imagine that a man in his position could be really in 
earnest about such an application. 

Now if such a man could obtain a certificate from such an 
influential body as the Institute of Civil Engineers, his chance 
of success would be improved more than 100 per cent., because 
@ great many of the “duffers”—I speak advisedly—who are 








elbowed into have not the brains to an 
0 good appointments pass 
of an. honest, 
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xperiments by Captain las Galton on railwa: as 
d at le Toot meeting of this Institution, A 
I read to the as & to 

Galton’s paper will, I think, make it that 


whole 
with the princi of mechanics. You will, b allow me 
to add a ge the question of momen seems 
specially to occupy just now the minds of those who are consider- 
ing this question. In my remarks the speed is supposed to 
be always the same, being kept up by the pull of the engine ; 
hence there is no destroying of the wheel’s momentum, the 
tangential resistance between wheel and brake will always 
equal the tangential resistance between wheel and rail—so long 
as the latter is within its limiting value, so that there is no slip- 

. When, however, the train is stopping under the action of 
the i part resistance between 
wh ed in checking the rofation 
of ecking of the speed of the 
train ; resistance is greater than 
that between wheel and rail. The difference between the two is 
the force employed in the vis viva out of the rotating 
wheels. The amount of this force does not, however, as you 
suppose, depend directly upon the velocity at the moment ; but 
is a constant fraction of the total frictional resistance of the brake 
blocks. ‘This is easily proved by theory as follows :—The force 


expended in destroying vis viva—say P—is = 4 . where I 
is the moment of inertia of the wheel about its centre, r its radius, 
w its angular velocity. Again, the horizontal force retarding the 
train—say Q—is =Mz, where M is the total mass of the 


train. But, so long as there is no slipping, r w must = gs 


dt 
Ca _ dw 
Hence, M-ja Mra 
2 Pe 
Therefore Q= Mr x I a iw? 


That is, the force destroying rotation bears a constant ratio to 
the horizontal force ing the train. In practice this ratio 
will always be a small one. For example, let us suppose the 
weight of a pair of wheels to be 5001b., all collected at the rim, 
and that the total load resting on them, including their own 
weight, is 10,000 lb., then— 

= Se _ S 


Q 100007 20° 

The same thing may be shown, without the aid of analysis, as 
follows :—The force a on the wheels is only such as will 
stop their rotation at the same rate at which the velocity of the 
train is stopped by the horizontal resistance. But the rate at 
which velocity is checked is the same at which velocity is gene- 
rated ; and the rate of generation of velocity, by the second law 
of motion, depends only on the amount of the force acting, and 
of the mass upon, and is altogether independent of the 
velocity previously ——— upon that mass. ence, the force 
ex nded on the wheels will also be independent of that velocity. 

With res to your second criticism, a closer examination 
will show that it is Scontek on error. The conclusion that the co- 
efficient of friction diminishes — as the velocity increases is 
not a “‘theory” deduced from the experiments, but a practical 
fact, given directly by the experiments themselves. In these, 
one dynamometer recorded at each instant the total pressure 
exerted by the brake blocks on the wheels ; another dynamometer 
recorded at each instant the total tangential resistance of friction 
between the two. The ratio of these two values at any instant 
is clearly equal to the coefficient of friction between the surfaces 
at that instant. This being so, a mere glance at one of the dia- 
grams will show that this ratio is much smaller at a high speed 
than at a low one, and Captain Galton was therefore fully justi- 
fied in laying this down as an established fact, though he did not 
attempt to formulate any exact law. It was so accepted by the 
meeting, and no less than three explanations were suggested :— 
(1) That in the case of two surfaces moving over each other at a 
high velocity, a film of air, more or less thin, is left between the 
two, and acts as a partial lubricant. (2) That the little roughnesses, 
or “ hills and valleys” of the two surfaces, have not time to fit 
into each other, and thus to impede the motion. (3) That the 
work of friction consists chiefly in the shearing off of these 
roughnesses, and that at a high speed this shearing action par- 
takes of an impulsive character, and is therefore performed with 
a less expenditure of work. 

The statement of these si tions may possibly lead to a 
useful discussion of the point in your columns. 

Wa tter R. Browne, 
Institution of Mechanical Engineers, 10, Victoria- 
chambers, Westminster, ovember 13th. 


[If our correspondent will refer to the article on which he com- 
ments, it will be seen that we have dealt with a sudden arrest of 
the rotation of the wheels at the moment when they skid. This 
sudden arrest neg a jump in the diagram, which can only be 
accounted for by the expenditure of the vis viva of the wheels on 
the apparatus. As regards the second point, if our correspondent 
had as carefully watched the experiments as we have done, he 
would by no means accept it as proved that the coefficient of 
friction must fall off rapidly as the oe f increases. Itisa 
practical fact for certain cases, but not for all.—Ep. E.] 





THE LAWS OF MOTION. 


Sir,—In reply to ‘‘X.,” allow me to state that it is my firm 
belief that motion, as measured by momentum, can be either 
increased or diminished by a redistribution of the energy in a 
system, but that this is not equivalent to a change in the total 
amount of that energy ; and further, unless ‘‘ X.” can find some 
flaw in the algebraic work in my previous proof, he must allow 
that such is the case, for he admits that energy is equal to 4 Mv’, 
and the only other facts assumed are : that the energy remains 
dynamical, and that it is indestructible. I therefore think him 
more than ti in treating my deduction as merely an 
assertion. 

‘« X.” expresses his reason for doubting the result thus :-— 
“Tf the momentum is r, then the energy must be greater, 
&c.” To this inference I strongly shew eee will prove its error 
by a numerical example. Let A and B be two bodies, whose 
masses are 2 units and 24 units, moving with velocities of 60ft. 
and 10ft. per second respectively. Then the erergy of A is 
3600 foot-pounds, and its momentum 120 units, while the ene: 
of B is 1200 foot-pounds, and its momentum 240 units, so that the 
en of A is three times that of B, while its momentum is only 
one- that of B, which shows that the momentum of a body 
= no estimate of its energy, and vice versd, and also that the 
ly with the momentum does not necessarily possess the 
greater amount of energy. ; 

“ Perpetual Motion ” evidently does not follow the method of 
proof in my previous letter, or he never would have hinted that 
the result was contrary to the conservation of energy, for this 
eer is -— Seninpeet axpetion upon — the whole be 
v ation ; ore, inverting the process, the 
result is immediately shown to ovineide with this law. He also 











velocity, this velocity will, 
be 5ft. which 
~ 20 units, and the total 
5* = 50 foot-pounds, so that the momentum has 
been doubled, but, unfortunately for far-seeing ‘‘ Perpetual 


by the formula in my previous 

makes ~ ~_ momentum (3 + 1) 
+ 

energy —3 





Motion,” the total energy remains the same. 


“A Puzzled Student’s” Lpbea og in the culi art is 
perhaps the only tenable exp. of the fearful fog in which 
things mathematical appear to be enveloped in his i ation. 


The confusion which he believes to prevail with to the 
terms, matter, motion, and momentum, has an existence only in 
i mind, and I trust it will be banished from that strong- 
hold if he carefully reads Chapter IV. in Dr. Maxwell’s ‘‘ Theo: 

of Heat,” in which he will find most of the fundamental defini- 
tions i y arranged. There 
he will also see an answer to his query, Re Sobers wb 
the use of the term momentum ?” but the necessity for a distinc- 
tive name for the product Mz, will be more evident after he has 


studied Newton’s ‘Second Law,” and the collateral matter, as 
given in any on dynamics, W. I. Last. 
Manchester, 19th November. 


MARINE GOVERNORS. 


Srr,—May I ask you kindly to afford me space for a few 
remarks in Ly! to a letter wi ap) your week's 
issue from Mr. D. J. Dunlop, in w he states that his own 
governor is the only one which can lay claim to being anticipa- 
tory in its action? I will first deal with this assertion, which I 
must say is a very bold one. Inthe first , Mr. Dunlop relies 
for the action of his governor—which, by-the-bye, is a name it 
should have no claim to, as I will show presently—entirely upon 
the rise or fall of the stern of a ship and pressure of a <—s 
column of water upon air in an vessel, the top of whic 
rises and falls as the balance between the internal pressure and 
the tension of an external spring allows it. Now unless this spring 
is adjusted to a great nicety, so as not to move the throttle valve 
until just as the propeller blades are on a level with the surface of 
the water, this apparatus will keep the throttle valve constantly 
on the move, irrespective of any variation in the speed of the 
engines, and this, it is well known to engineers, is very undesir- 
able, as when the propeller is immersed, the throttle valve should 
not alter its position. But suppose this fine adjustment be made 
and the action takes place just as the blades are leaving the water, 
it is the rise of the ship’s stern which makes the race, and it is the 
same rise of a ship’s stern which actuates Mr. Dunlop’s 
governor ; therefore, unless this movement of the ship takes place, 
and consequently—admittedly in a very slight degree—a race com- 
mences, . Dunlop’s governor would not act. Now I must 
confess I cannot see how this action is in any way superior to 
mine in quickness or anticipation, as I only allow at most the 
twentieth of a revolution increase before closing the throttle, and 
this takes place just as the top of the blades reach the surface of 
the water, which is all that Mr. Dunlop’s can do. Secondly, 
comparisons, we know, are odious ; but Mr. Dunlop having com- 
menced them, I am bound in justice to myself to goon. I can 
refer to numbers of steamers of all sizes, including some of our 
largest transatlantic ones, where the engineers constantly keep my 
velometer running both in rough and smooth water—in fact at all 
times from port to port, irrespective of weather, the object of 
this being to always have a machine which will not allow more 
speed than that to which it is set, and ready to check them at a 
moment’s notice, if from any cause there should be any attempt 
to exceed that speed ; for we know how many propeller and crank 
shafts give way, even in smooth water, from flaws or otherwise, 
and propellers get loose, and also not seldom lose a blade or two, 
or get stripped, &c. By keeping my velometer constantly runnin, 
the engines are in perfect safety. Mr. Dunlop’s, under any o 
these circumstances, is certainly not anticipatory, for it would have 
no action at all. ‘Lhirdly, e —_ a running sea; the wave 
would leave the propeller clear of the water before it reached Mr. 
Dunlop’s valve, which was in one I have seen, and must be in all, 
some feet ahead of the propeller, therefore in this case again it 
could not be anticipatory, whereas mine acts the same under all 
circumstances. In my opinion, no machine or eppacetae which is 
not dependent upon the speed of the engines themselves can lay 
claim to be called a governor, as there must be times or circum- 
stances when it would not act at all, and very serious results 
would follow. Surely it then ceases to be a governor, but the 
best governor is the one which is ready at all times to reduce to a 
minimum any increase of — through varying loads, breakage 
of shafts, or stripping of blades, or in fact in case of any acci- 
dent which would relieve the engines of some or all of their load, 
and not allow racing in rough weather, no matter whether he: 
to sea or in a following sea. 

In conclusion, I would say it is not my intention to write up 
my own or depreciate the merits of Mr. lop’s governor, but 
rather from the wayin which most of our eminent marine engi- 
neers have taken up and fitted my velometer, to — leaving in 
their hands the selection of the best machine for the purpose, 
which all I or Mr. Dunlop may say or write will not affect. My 
sole object in replying to Mr. Dunlop is simply to prevent an 
assertion being accepted that my velometer is inferior to his in * 
quickness and anticipation, which is a statement I am bound to 
contradict. F, W. Durnam. 

23, Leadenhall-street, London, Nov. 7th. 





THE NAVIGATION OF THE THAMES, 
Sir,—May I ask you to give publicity to a suggestion, which 
may not be altogether absurd at some 12 day, whatever it 
mnight be said to be now ? 


ou inserted a letter from me some time since with regard to 
the level of high water in the Thames, and it was only the objec- 
tion I saw, being a wharfinger and barge-owner, to the loss of so 
valuable a motive force as the tide, that prevented my then 
suggesting the erection of a dam across the river, say, about 
Blackwall, with proper locks, so as to keep the Thames in 
London always at the nt high-water mark, or such other 
level as might be aol ond thus get ys extra gates for 


that purpose, openi the rising tide—for the future, all 
trouble about floods. this woul give an increased and a constant 
area of water surface for use, and I think there are other con- 
siderations which might recommend the proposition. One is the 
non-return of sewage matter which would be disch: below 
the gates. The dam would also, by road and railway on it, form 
a communication between North and South London, wherever it 
~~ be placed. 
he river would then be as one vast dock, with the advantage 
of a siveam through it to keep it Y see and to drive turbines, 
which would raise accumulators, and so store power for workiing 
the gates, sluices, and hauling capstans. ‘ 
I you to excuse this crude outline suggestion, which will 
probably be pronounced altogether uapanctionbte, but I trust you 
will consider it 


worth at least a ing thought. 
Wharf, Dockhead, Nov. 1th. James Vooay, 
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will do well to come to the same conclusion. 


Ratiways will ere long open up vast wheat- 
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a which have been ‘song Sad 
over a year. The difficulty in. them is that if an axle a 
soft or defective place in it, the soon make an indentation 
in it, and thus get it ‘“‘out of round.” For this reason a steel 
axle works very much better with the rollers than an iron one. 
The difficulty of overcoming the tend of the rollers to wear 


flat in places has not, however, been overcome. 
operation, of 
and 223 since 


In India there are now 75514 miles of rail in 
which 4924 were completed the ear 1877, 
the close of the year. There are es laid pscliab poo 
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e State lines, to w 580 
The line which through Northern Bengal towards the 
hills at Darjeeling, the Dhond: and Mammad, and that between 
Rangoon and Prome, have been opened for ‘The ab 
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northern line has also been finished to Jhelum, and the South 
Indian has been extended 132} miles. 


A RAILWAY is required in Guatemala, and the Government 
poets to e sei ite construction. It offers a cash Gipance of 
Bi eae 
miles 


on narrower 
th 


ncou 

be 

completed—payable in sums of £5000 on every three 
during the progress of the work. It also guarantees to the 
stockholders a rey ae dividend of 12 per cent. fi annum 
on a fixed cost of £200,000, The customs revenue of country 
is mgs J pledged for security of this dividend for twenty-five 
years, and yields £300,000 per annum. In addition, the Govern- 
ment allows to the property of the company immunity from all 
taxation, internal or external, for ninety-nine years, 


A RETURN was issued on Wiidey eee 3. pee of the 
Continuous Brakes Returns Act of last year, for the six months 
ending June 30th last. Up to that date the return shows that 
the total crm of poe br continuous be ee was “7 
—, per cent., an carriages, or 19 per cent. o' 
rolli lasek the United Kingdom. Only three out of nine- 
teen descriptions of brakes in use comply fully with the Board of 
Trade requirements. The lations under which the various 
railway companies require their servants to work continuous 
brakes are got see Answers are likewise given by the com- 

—_ as to the use and operation of the different descriptions of 

rakes, 


Tue American railway engineers have produced stock which 
should run on almost any railway, yet derailments are the 
principal source of accident and delay, as the following list of 
accidents for September last, classified as to their nature and 
causes, will show: —Collisions: Rear collisions, 14; butting 
collisions, 12; crossing collisions, 1—27. Derailments: Unex- 
[comes 13; broken rail, 1; broken wheel, 1; broken axle,1; broken 

raw-head, 1; spreading of rails, 1; wash-vut, 11; land-slides, 2; 
accidental obstruction, 2; cattle on track, 4; misplaced switch, 
5; running into open draw, 1; rail maliciously removed, 2; 
malicious obstruction, 2 = 47 derailments. Boiler explosion, 1 
broken connecting rod, 1. ‘Total from all causes, 76, 


A NEw tram rail has been made by an American, which seems 
to defy description even by him who knows it best. At the 
American Institute Fair the inventor distributed a circular 
pera og of his ‘‘ noiseless rail,” in which it is stated that ‘the 
wire filled rails have the advantage on raised ground, where the 
rail road going up, have no difficulty, on account the crevices in 
the wire are filled with sand and dust by nature on account to be 
exposed, if the wheels are dovetailed the same way, like the rails, 
combined together, they will make no noise at all.” The inventor, 
according to the Scientific American, further states that a dove- 
tailed groove ‘‘ filled with teboard, rubber, leather, lead, or 
soft tough steel wire, pressed or hammered in, on the top, on any 
matter of non-conducting noise will take away the rattling noise.” 
If any one doubts the proposition, an experimental test may be 
suggested, 


In the American foundries wherein chilled railway wheels are 
the chief manufacture, a chill test is usually made with each 
casting, and a record kept of the mixture of iron used, the depth 
and nature of the chill, &e. The chief points of interest are the 
depth of chill, and what are called ‘cold shot” and slag in the 
inside of the metal. The value of such records and their com- 

rison is obvious. mm showing the foundry loss and the 
epth of chill, indicates clearly that the one follows the other 
very closely ; that is, the deeper the chill the larger the number 
of defective wheels produced in the foundry. diagram repre- 
senting the mileage of wheels and the depth of chill indicated that 
the mileage of wheels increases with the depth of chill up to lin., 
but when itis deeper than that the mileage diminishes. The 
investigations of Dr. Dudley on the hardness and endurance of 
rails referred to in another ph, has suggested an inquir 
into the relative loss of height by wear of a castiron or a steel- 
tired wheel. Many wheels on the Pennsylvania Railway have 
= from 90,000 miles to 98,000 miles, and all fail from defective 

anges. 

Iy the forthcoming session of Parliament a bill will be pro- 
moted with the object of obtaining power to construct an under- 

und railway in Manchester roms Blashibipes-ctrest to Piccadilly. 

t is proposed to commence the line near the premises of Messrs. 
J.C. Harter and others, which abut on the Irwell on the northerly 
side of Blackfriars-street, Passing thence in an easterly direc- 
tion, under Deansgate, St. Mary’s Gate, Market-street, and 
Piccadilly, the railway will terminate in a plot of vacant land on 
the northerly side of Piccadilly, and bounded by Piccadilly, 
Lees-street, and the Rochdale Canal. Parliament will be asked 
to incorporate a company to carry out the work, and power will 
be applied for to make and —- shafts or openings in 
different places on the route, to underpin or otherwise secure or 
strengthen 4 buildings which may be rendered insecure by the 
intended works, and to provide at suitable points land for the 
erection of buildings for the accommodation of the families of 
the labouring classes w dw may be required for the 


of th posed railwa; works, and to provide f; 
for or contribute tq the cout of the erection of such ai” 


. 
, 


repaid in instalments from the dividends after the | W: 
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NOTES AND MEMORANDA. 
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The total weight is 
nearly two tons, The helices are made up of numerous lel 


and separately insulated wires, in order to facilitate diferent 
combinations, in tension and in quantity. 


Proresson Paumrert, of Naples, has recently constructed an 


ab F atus which, it is said, allows the purity of oils to be estimated 
the resistan 


ce that they offer to the passage of electricity. 
Olive oil—a poorer conductor‘than any other—is taken as the 
standard of comparison. The apparatus may also serve to reveal 
the presence of cotton in silk fabrics ; for a very small proportion 
of cotton in silk tissues greatly increases the conductivity of the 


publicaton of Behm and Wagner's “‘ Bevolkerw 
s y_been issued, Since the publication 
f 15,000,000, ns trick SDL Gane ook pote tie 
rt) m t 
outcome of new and more exact sinenien,” a total po; 
one  Barope, rope, 312,388,480; “Asin, “891,600,000 7 Afton 
as follows: H 4 i 
205,219,500; A: and Pol 4,411,300; America, 
86,116,000. In 1877 Algeria had 2,867,626 inhabitants. The 
population of E is now estimated at 17,000,000, and the 
equatorial regions of Africa at 44, 000,000. Caffre-land, north of 
svaal, is estimated at 1,000,000 ; Goes River Free Sta‘ 
65,000; the Transvaal, 275,000; Natal—in 1875—326,95 
inhabitants; and Cape Colony, 1,148,462. In America the 
figures are but little changed from of the previous issue of 
these statistics, Greenland, 1876, is estimated to have a popula- 
tion of 10,000; Central Ameri 3,000,000; Brazil 1872, 
11,108,921 ; 
Chili, 1875, 2,333,568. 


, 1875, 1,068, 1876, 3,600,000 ; 
Tue Metropolitan Waterworks isa use very different 
thicknesses of filter beds and different thickness of the strata com- 
ing them. The New River Company use—sand, 2ft. 3in.; 
5 ome 8ft., increasing in coarseness towards bottom. The East 
ndon Waterworks use—sand, 2ft.; hoggin, 6in.; coarse gravel, 
1ft. The Southwark and Vauxhall Waterworks use—Harwich 
sand, 3ft.; hoggin, 1ft.; fine gore, 9in.; coarse gravel, 9in. The 
est esex Waterworks use—Harwich sand, lft. 9in.; 
Barnes sand, 1ft.; gravel, 2ft. 3in., screened to different sizes and 
ed in layers. The Grand Junction Waterworks use— 
ch sand, 2ft. 6in.; hoggin, 6in.; fine gravel, 9in.; coarse 
vel, 9in.; boulders, 1ft. The Lam Waterworks use— 
ames sand, 3ft.; shells, &c., 1ft.; coarse gravel, 3ft. The 
Chelsea Waterworks use—Thames sand, 3ft. 3in.; shells, &c., 3in.; 
gravel, 4ft. Gin. These different thicknesses and materials would 
meer to give different filtering capacities, but we observe that 
Colonel Frank Bolton, Metropolitan Water Examiner, speaks of 
them collectively, and states that the rate of filtration of the 
Metropolitan water supply should not exceed 540 gallons per 
uare yard of filter each twenty-four hours, and at this rate 
filtration should be effectual. 

AccorDING to the Registrar-General’s return of births and 
deaths in twenty-two lacge towns in the United Kingdom for the 
week ending Saturday, Nov. 9th, the mortality from all causes 
was at the average rate of 24 deaths annually in every 1000 persons 
living. The annual death-rate was 24 per 1090 in Edinburgh, 25 in 
Glasgow, and 25 in Dublin; small-pox caused two deaths in Dub- 
lin. The annual rates of mortality per 1000 during the week in the 
twenty English towns, ranged in order from the lowest, were as 
follows :—Norwich, 14; Brighton, 21; Nottingham 21; Ports- 
mouth, 22; Wolverhampton, 22; Nevesstle-aparar 22; 
Leicester, 22°3; London, 23; Leeds, 24; Plymouth, 24; Shef- 
field, 25; Sunderland, 25; Liverpool, 26; Bradford, 26; Salford, 
27; Manchester, 28; Hull, 28; Bristol, 28; Birmingham, 29; 
and the highest rate 37 in Oldham. for comparison, the annual 
rate of mortality in foreign courtries, according to the most recent 
weekly returns, will be useful. In Calcutta this was 31; Bombay, 
35; Madras, 56; Paris, 23; Geneva, 9; Brussels, 30; Amsterdam, 
19; Rotterdam, 18; the Hague, 23; Copenhagen, 18; Stockholm, 
12; Christiania, 17 ; St. Petersburgh, 30; Berlin, 27; Hamburg, 
21; Dresden, 15; Breslau, 23; Munich, 29; Vienna, 24; Buda- 
Pesth, 32; Rome, 23; Naples, 25; Turin, 23; Venice, 31; Alex- 
andria, 45; New York, 25; Brooklyn, 17; Philadelphia, 15; and 
Baltimore, 20. 

THE following useful formule relating to the electric light have 
a, contributed to the Electrician by Mr. Desmond G. Fitz- 
G — 


Let E 
R 


fifth 


3; Peru, 


the electro-motive force, in Volts, acting in a circuit ; 
the total resistance, in ohms, of the circuit ; 


” = the resistance of the voltaic arc obtained ; 
H.P. = the horse-power of the prime motor used to work the 
dynamo-electric machine ; and 
h.p. = the horse-power absorbed in the production of electrical 


work. 
The energy of the current, or the mechanical equivalent of the 
work and heat produced by it per hour, will be 


E 


We= Kt x eels foot-tons. 


foot-pounds = 


The horse-power absorbed in the current energy in foot-pounds 
33000 x time in min- 


will be h.p.= ow 


The ratio h.p. is the measure of the efficiency of dynamo- 


P. 
H.P. 
electric machines. In the case of Gramme’s machine, under the 
best conditions, we have 
H.P. = h.p. X 1°39. 
The horse-power absorbed in the are itself is 
hax 2. 
Kk 
The ratio of this latter value to h.p., or 
h.p. X r x 747 


2 
is the measure of the efficiency of the electrical circuit in the 
production of the greatest quantity of light with a yiven quan- 
tity of electrical energy. Inthe experiments with Gramme’s 
machine made by the Committee the Franklin Institute, 
the light, in standard sperm candles, produced by the voltaic 
arc was 


hp. X M4 X 1048 (candles) ; 
or, calling I the current in vebers per secend, the light in this case 
was 
I2 x X 1°4 (candles). 


This may probably be taken asa safe minimum value for small 
lights ; but it would appear that the quantity of light increases 
more rapidly t square of the current, or that the light is 
most economically produced when it is least subdivided. ith 
the larger oo machines, worked with greater horse-power, 





the constants for the two latter formule would be, in fact, con- 
siderably higher, provided one light only be obtained, 





Two miners were killed at Woodlesford Colliery, near Leeds 
on Friday, owing to the overwinding of the cage and the want ot 
detaching hooks. 


Tr is stated that the Corporation of Liverpool has determined 
to ly to Parliament for powers to enable it to supply electric 
g to the town, 


THE personal estate of the late Mr. Geo. Parker Bidder, C.E., 


of | who died on September 20th last, at Ravensbury, near Dartmouth, 


von, was sworn under £90,000. 


Tr is formally notified that application is intended to be made 
to Parliament in the ensuing session for leave to bring in abill to 
authorise the Metropolitan of Works to purchase, by agree- 
ment or compulsion, the undertakings of the several metropolitan 
waterworks companies. 


Our Birmingham correspondent writes :—The Casson Dormoy 
gas ea rt furnaces are working well at the Round Oak Works 
of Earl of Dudley. Three of them turned out last. week 
119 tons Scwt. lqr.41b. One furnace alone produced 40 tons 
lewt. 3qrs. 24 lb. 


Messrs. Laws AND McLe.tan yesterday exhibited the 
efficiency of their automatic fire-extinguishing ap The 
arrangement consists of perforated water pipes fitted with 
weighted lever cocks, which turn the water on as soon as _ the fire 
burns the strings supporting the weight. A rough wood building 
was set well on fire, and was automatically extinguished instantly 
on the burning of the weight 


THE en notices relating to the Manchester Corpora- 
tion — mere—Bill have been issued. The bill 
will be sb peace to Parliament, it is believed, in the form in 
which, last session, it left the House of Commons. The pro- 
visions im y the Commons’ Committee with reference to 
the supply of water to ‘other corporations, bodies, and persons, 
whether within or without the present limits, for the supply of 
water by the corporation,” are embodied in it. 

THE output of ironstone in the Black Country is now between 
100,000 and 200,000 tons a year, as compared, probably, with 
three-quarters of a million tons per year in former times. Then 
the number of furnaces in blast was three times the number in 
operation now. Since the reed referred to, nearly twenty 
furnaces have been demolished in South Staffordshire on account, 
in much part, of the ironstone supplies in the surrounding mines 
having become exhausted. 

Tue American grain crop and movement to seaport of 1878 
will be much the largest on record. For the first ten months of 
the year the seven Atlantic ports have received 212,000,000 bushels 
< ee of all kinds, not including flour, against 140,000,000 
bushels in 1876, when the movement was larger than ever before, 
and 000,000 last year. ‘There has been no time in the history 
of the American export trade, rapid as its development has been 
heretofore, when a more astonishing increase in production has 
been exhibited. It seems almost incredible that within two years 
the increase over the heaviest business previously ever known 
should be more than one-half. 


TEN YARDS of towing path of Bolton and Bury Canal, at Little 
Lever, gave way on the night of the 14th inst., and the water 
rushed ae py A arin the gap into the river Irwell below, 
falling a depth of 90ft. An alarm was raised, and a number of 
inhabitants of the district proceeded down the canal, and after 
considerable difficulty succeeded in damming up the. waters. 
That section of the canal situated between Nob nn and Bailey 
Bridges, a distance of 400 yards, was, however, drained almost 
dry. Several boats were stranded, and a family of five persons, 
who were gp ard in one of the cabins, had a narrow escape. The 
navigation of the canal will be stopped for several weeks. A 
similar accident occurred at the same spot twenty-six years ago. 

FisHine by steam is objected to by fishers by hand. A public 
meeting of fishermen was held in Eyemouth, on the 12th inst. to 
consider the question of steam trawling, and to unite with the 
Northumberland fishermen in this question. A memorial was 
adopted by all the fishermen present. In the memorial it is 
stated that the system of steam trawling greatly interferes with 
the operations of fishing, and is most destructive to nets and 
fishing gear. The memorialists request that if the system cannot 
be altogether suppressed, it may at least be placed under such 
restrictions and regulations as shall allow the drift-net fishers full 
freedom to work their nets and lines in the fishing ground. The 
memorialists emphatically state that if steam trawling, night and 
day, is indiscriminately continued, the herring fishing on the 
Northumberland coast must be altogether abandoned by the 
Scotch fishermen, 

Tue United States engineers, with two hundred men, are busily 
at work on a dam on the Ohio just below Pittsburg. When the 
shore wall is begun, about one thousand men will be employed. 
The low condition of the river for some time enabled the work- 
men to advance — with the work, and the principal coffer 
dam has been completed. The shore wall for the lock will 
be 17ft. high, 8}ft. thick, and 685ft. long. The dam will slack 
water up as far as the first dam in the onongahela, and as far 
as the Garrison ripples in the Alleghany, with a minimum depth 
of 6ft. at the breast. The great benefits which will accrue from 
this source in saving of coal, of transportation, &c., are scarcely 
calculable. This is the first attempt in America to use a dam 
with movable bottom, or of such a character that at high water 
the dam may be lowered so as to give an uninterrupted channel, 
while at low water the dam can be raised and the locks used to 
pass boats through. The dam has movable wickets, which can 
either be raised and lowered by means of a shait and engine, or 
by one or two wen in a boat. 


WE need not fear American shipbuilding competition yet. An 
official statement has recently been published showing the num- 
ber and tonnage of iron vessels built in the United States during 
the fiscal year ended June 30th, 1878. The number of vessels 
built was thirty-two, and their tonnage was 26,960°29 tons. This 
record is second to the best record the country has yet made, 
which was in 1874, when the tonnage aggregated 33,097 tons. 
The next best record in tonnage was made in 1873, when it 
amounted to 26,548 tons. The number of iron vessels which were 
built during the past year was greater than in any other year, the 
year which most favourably compares with it being 1873, when 
twenty-six were built. Of the vessels built — 1877-78, 
nine were ocean propellers, varying in tonnage from 1156 
tons to 3548 tons ; one was a lake propeller of 306 tons; one was 
a stern-wheel river steamer of 1028 tons; seven were side-wheel 
river steamers, ranging from 128 to 1285 tons; thirteen were 
me the largest of which measured 160 tons; and one 
yacht. 

Ar an industrial exhibition recently held in Wellington, New 
Zealand, there was exhibited a “nail gun,” used for nailing down 
flooring boards. The New Zealand Times says :—‘* We have seen 
the implement in use, and as far as we are able to judge, it is 
quicker in its work, and ensures greater cleanliness than hand 
nailing could do, The ap tus is not unlike a gun in shape, 
and is about the same length. It is kept in position with the foot 
and knee, and the nail to be driven is placed, point down, in an 
aperture at the top of the concern. It slides down to the 
bottom, and then the operator draws up a rod, and by one down- 
ward stroke of this, the nail is cleanly driven into the boards 
beneath. A practised hand, by this simple contrivance, could do 
the work of half a dozen men. We believe that Mr. Falkner is 
now improving upon his invention, and is making a ‘nail gun’ 
which will be self-feeding. We have no doult that when the 
implement comes to be generally known it will be brought into 
_ use.” It is said that an instrument of the kind has 


America for driving carpet 


mn in use for several years in 
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this time, pars rset and that it was now _ 

agency to convey troops and stores from 

0 or nearly up to our most outlying 

stations. We fear that we are about to experience only too 

n a contradiction of such assumptions. When Mr. 

Moonbeam the Directorship 

of the Public Works Department of Ceylon to assume the 
position of chief on grag the State railways in Indi 

we had hoped m from his well-known energy 
Alm tely on his appoint- 
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NEW YORK.—Taz Wuimer and Rogers News Company, 

81, Beekman-street. 





TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to eis ed 000k cor acibee chars in the discussi t 
* in the ion W a 
ee ae ae 7 O tts cen one once arose as to the gauge upon which the State lines 
— ed, for insertion suet, should be carried out. It was perfectly understood at 
cases, be accompanied by a large envelope legibly directed by the the time that these State rail ange 
writer to himself, and a 2d. in order that 6 ese Sta ways were to be mainly for 
answers received by us may fe forwarded to their i No | strategical purposes, for the more ready movement of 
wetied be taken of communications which do not comply with eee eee Seeeeie point, The experience gained 

s Woumivend sie sressieigheg easinnlgian ses during the Indian Mutiny had convinced our military 


authorities that the work of the civil engineer practically 
more than quadrupled their available forces, and it was 
wisely determined to push on the extension of such lines 
with the least possible delay. 

+ a matter of bk hey . us to — Moles- 
wor supporting Gene strachey, and departing 
from the policy he had so strongl aivoigied in 
Ceylon, to give in his adhesion to the extension of 
the existing network of railways in India on a nar- 
rower than had been used in all previous construc- 
tion. We admit that there existed a powerful argument 
on the economical side ; but we fear the adoption of the 
principles of broken and narrow gauges has landed us, 
now that we have to face difficulties with Af istan, 
in anything but a pleasant position. Many of us have 
believed that these railways, imperfect as they are, had 
at least been completed as far as the Indus ; but we now 
learn that the Ghelum only has been reached, and that 
our a - pea -saed of tp art have pangs Hee 
supp. only transpo ough, too, a bridge 
over the Taduis hav been reported to be NY the first im. 
—— for many years past, and repeated designs have 

en submitted for its construction, no steps whatever 
have been tak 


must therefore request correspondents to copies. 

*,* All letters intended for ‘anaibten. or ae ENGINEER, or 

pv wae, wat ween ier ciliane te ane 
0 , 

proof of good faith. No notice whatever will be taken of 

of the kind, 


no 
EnGINEER.—No arti of the kind to which you refer have appeared in 


steam hammer, Ih 

Timper.—A Petersburg standard is that 
re llin,, which will be found to be 165 

feet of wood, 
M. P.-(1) i 
, gas engineers, Bssex-street, London. (2) There is nothing cheaper 
than coal-dust for dusting moulds, 

L. B. 8.—We are unable to say what wagon company has obtained contract 
No. 4 for the Indian State Railways. Perhaps some of aur readers may be 
able to supply you with the information, 

Lonosiaut.— The wheels will do 

irecti: Slack water 


ve en towards its construction. We are 
informed that the narrow gauge State railways are 
unsuitable for military transport. They cannot possibl 

carry the heavy guns of position which are used now, ani 

even for field artillery they are ill-adapted. The most 
practical and disti ed soldiers in India pointed out 
these defects long before the works were commenced, 
and had the Indian Government given that weight to 
their opinion which it should have received, we should not 
now find ourselves placed in a position, which, from two 
causes—first, the adoption of break of gauge at Lahore, 
and, secondly, the dilatoriness with which the works have 
been carried on, leaves us opposed to what appears to 
be the very gravest difficulties in furnishing the trans- 


off. position consists alinost wholl gas tar, 
the addition of small quantities of Burgundy pitch, ph resin, 
See Humber's work on “* Water Supply.” 
"3 STRONG CASTINGS, 
(To the Editor of The Engineer.) 
Sir,—Will any of your correspondents kindly inform me what is the 
beet pig iron, or mixture of iron, to use for protushig very —s 
work A. W. T. 


gear 
Hunts, Nov. 18. 





VARNISH. port required for the forward movements of the troops 
(To the Editor of The Engineer.) now being for operations against Afghanistan. 
Smm,—Perhaps some of your numerous readers will inform me | Correspondents of the press in India send home 


through your correspondence column if there exists a com: 


trea 
on the manufacture ef v: es, and if so, where is it to be obtained ? 





Batterséa, 8.W., London, Nov. 20th. A.v. | will entail in the way of transport. They state that 

100,000 camels must be colle before any offensive 

Pica wat asoues aeaees mo, ope can - bo pte Bn ga0r J - — 

, ’ any town or country | can be got ther, it is not di t to se that large 

fonda affice, on the follows Bad, poe Pp esate yd supplied dwrect | numbers in addition will be required to fill the vacancies 

Half-yearly Compe freer cred By ++ ee £0 1s, 6d, by death or accidental maiming. The cost of the main- 
Yearly (including two double numbers).. .. .. £1 9a. 


tenance of such a mass of transport animals is said to be 
likely to amount to £100,000 per month, and even if the 
campai ould be terminated within a year, there is 
but little doubt but that what with loss of animals and 
that arising from depreciated value afterwards, this 
single item of transport alone will have entailed an 
expenditure of nearly one and a-half millions sterling. 
It is when we are forced into such a position that we can 
realise the cost of the vacillatin po icy which has cha- 
racterised the dealings of our Indi vernment with 
these railway lines towards the frontier, ever since their 
initiation. Commencing by a mistake in construction, 
they a ee the means for advancement with a 


[f credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tas Buesmamn te caglttered for conenieion abceath. 
Cloth Cases for binding Taz Enoinger Volume, price 2s. 6d. each. 


of Tue Enoinger can be 188. each — 


following Volumes 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, ry » and 44, 


Columbia, Betis Guiana Giada, Cape of Grad ope, Denmark, Rey 
x atal, Howmeumvuiah, Newfoundland, Now Sth Wales, 
United ‘Statec, West’ Coast of Atrios "West Tntion Ching oid wrnek! 


ampton, £1 16s. t does not do to underrate the delay which this 


necessity force upon us. It is strongly recognised 
throughout India ; so much sv, that we learn. it is con- 
temp at once to put on large bodies of men and 
the lines, in a rough-and-ready fashion, to the 
mouths of the passes. The Indian correspondent of the 
Times, referring to this pro recalls to mind the fact 
that the railway from San cisco to New York was 


* The charge for Advertisements of four lines and under is three shill 
ae etity te eas afrmenaren altng ae oe eae 
charged one shilling. The line seven . When an adver- 
tisement measures an inch or more the is ten shillings per inch. AU 


vingle advetianenta from the country mut be accompanied by stamps in 


payment, Alternate ad will be inserted with all practical | once, a considerable portion of its length, constructed at 
eit cally oteotanatean ea farsi yy Aa such cas. All| the rate of a mile aden. The same writer also points 


out that in India we have unlimited labour, large numbers 
of skilled engineers in the Public Works oe 
and vast stores of rails, which could be supplemen 

in a few weeks from England, and on such data, he 
argues, that the work achieved by the Americans may be 








repeated by ourselves in India. Certainly the necessit 
| as pany egy NEXT Redes can _|is urgent and pressing, and even if the expenditure will 
adn on the “ Avonmouth, ne ee el be great, it may prove, if we are forced into war with 
nt recs Somer dae be read “ On the | the Ameer; economy in the end; and even if 
my mas ig Fe sppatapineat University,” by | that should be appily averted, the expenditure on such 
Tue Socrery or Teveckarn Exomeers.—W Nov. 27th: | Works is never thrown away, but always bears fruit at 
ae mauling, st: ie P.m.; ondinery sfonera meeting “s ~~ some time or other. Their construction will also give us 
Major C, E. Webber, R.E. Gray's harmonic telegraph will be |® Means of security on our Indian frontier, which we 


have ~_ fondly, but delusively, hoped already 





THE PARIS EXHIBITION. 

Tue Paris Exhibition was closed on the 10th inst., 
without ceremony of any kind. For some days befo 
preparations were being 
removal of their goods. For Champ de 
Mars wi ion and disorder as 


will 
were to be found within its area during the first days of 
May. The awards have been made; the medals have 
been ted; the juries have been abused ; the Exhi- 
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to come the 


presen: 

bition of 1878 ts a thing of the past, and Paris, 

can spare a moment from the consideration of the lot- 
talks of the Exhibition of next year. 


that time for ing our lines of rail 
roy oh can \the lenate of tits bdlidings’in @e leur ds Mass nein 


our northern frontier as was possible, had, 


tise | startling accounts of what the movement of the columns | regarded 


made by the Salttinoss for the strides 





has been settled. The moment has arrived when we 
may consider what the results of the enterprise have 
been. As cee Toes there is little reason to doubt 
that they have been wholly satisfactory. The deficit on the 
Exhibition is comparatively small ; the balance in favour 
of the French metropolis is very large. Hundreds of thou- 
sands of pounds sterling have been spent in Paris during 
the last eight or nine months which would not have 
found their way there but for the special attractions pre- 
sented to visitors; and it may be safely assumed that a 
large proportion of this money has found its way into 
pe nc rat as pure profit after the ee go 
wants been provided for. France hugs herself on 
the result of what was—bearing in mind the political 
aspects of the period—an audacious speculation. We 
need say nothing more ae Paris, save that we 
think she has deserved her good fortune by earning it, 
and that we congratulate her very heartily. 

How does the matter stand as regards exhibitors? 
We fear that they can tell but a different tale. From 
all sides we learn that sales have been small, profits non- 
existent, and expenditure colossal. Happy been the 
man who has sold op. pay his expenses, The e 
has hardly been worth candle, and those who did not 
exhibit are to all ap ce, as well, or even better, 
off those who did. After each exhibition we have 
been told that the indirect benefit to the exhibitor must 
have been great; that the display of his wares constituted 
an advertisement of the utmost value, and that the 
pecuniary worth of the enterprise was not to be 
calculated. by profits on the sales of a few months 
but on those of years. This is, we fear, pure theory. 
It is difficult to prove it is unsound, but, so far as 
can ascertained, the course of trade hardly 
ever been affected, at least as far as Great Britain is 
concerned, by:an international exhibition. That just 
brought to a happy conclusion is not likely to prove an 
exception to the rule. iy eo in its true light as a 
gigantic bazaar, the Paris Exhibition has not been a 
success, that is, if success is to be measured by sales, 
But there is another point of view from which it may be 
be considered. Let us look on it as a vehicle for con- 
veying instruction, and we shall find that it possessed the 
elements of su and that if it has not commanded 
it, it has at least deserved it. We do not speak of the 
exhibition in that highly sublimated style in which 
it was once the fashion to talk of undertakings of 
this kind. We refer in no way to its possible elevating 
tendency on the masses. We do not allude to the instruc- 
tion which it might convey to the art student, the his- 
torian, or the ethnologist. We refer to — much more 
prosaic and matter of fact—things not at all calculated to 
cheer or reassure the depressed English engineer or manu- 
facturer. The French Exhibition of 1878 has taught us 
the lesson that we have at our own doors competitors, 
whom it will be almost impossible to beat, in every 
branch of trade and manufacture that has hitherto been 
as an English speciality. The same truth was 
illustrated by the exhibition at Vienna and by that at 
Philadelphia; but as regards the latter, it was so far 
removed from us that much of the force of its teachin 
was lost by distance, and as to the former, the trut 
was brought out with sven like the prominence which 
it received at.Paris. It would be impossible and unprofit- 
able to go at length into illustrating this lesson, a single 
class of examples will suffice for all. Let us take steam 


inery. 

It was, we think, impossible to spend a few days in 
the great machinery halls in the Champ de Mars without 
becoming aware of the fact that the steam engines exhi- 
bited by France and Belgium were, with few exceptions, 
admirable in design, workmanship, and material. 
There were very fow bad engines shown, It may 
seem a hard thing to say—and yet it is best said—that 
in all respects this machinery was equal to anything 
turned out in Great Britain. Nor have we reason to 
suppose that the engines shown were unusually good. On 
the contrary, in very many instances, we were assured, and 
no doubt truthfully assured, that the engines exhibited 
were built from the same patterns as others which had been 
at work for months, or even years, in French, Belgian, or 
German factories. In certain small matters of paint and 
— it is likely enough that more care than usual had 

n taken by engineers to make their exhibits attractive 
to the eye; but this in no way affects the truth. In 
arrangement, in material, in finish, in all that consti- 
tutes true excellence, the steam machinery shown con- 
stituted the finest display ever got together. It is to be 
regretted that English engineers were so segs repre- 
sented ; and it was by no means encouraging to find that 
a firm so eminent as Messrs. Galloway and Sons, pre- 
sumably doing their best, did but just hold their own in 
a with other makers. It is no disparageniént 
to them to say that their compound engine, admirable 
as it was, was not better than engines shown by 
French or Belgian engineers. No one we know. will be 
more likely to admit the truth involved in this statement 
than Messrs. Galloway themselves. We may go further, 
and say that it would be very difficult to get in England 
more than a dozen makers of mill engines whose 
productions would rival those of Messrs. Galloway ; but 
continental exhibitors might be counted by the score whose 
engines were so uniformly excellent that it was almost 
impossible to say that any one was better than its com- 
petitors, The worst of this is that the production of 
good steam engines on the Continent is a thing of com- 
paratively recent date. Even since 1873 enormous 
i ve been made in this direction, and 
whereas at one time the best steam engines were 
only made in their yroduction has now become 
cosmopolitan. The Fren the German, the Ameri- 
can, can each make for himself that which he had 
formerly to procure from England. The result of all this 
is, that whereas at one time we could always beat com- 
petitors in the point of excellence, and so command a 
market in spite of our high prices, we have now to 
meet the foreigner on his own ground, competition is 
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yetuced. to.» qnaation, of scice ; and in this respect we 
ear English mechanical engineer is simply 
nowhere, Labour is so much cheaper, and the hours of 
work so much longer on the Continent than they are in 
Ragiond, (ast tee vances. ann. Sis. en. spans le sence 

; and the millowner in this country would ably 
find it cheaper to buy a horizontal engine in um, 
import it, and have it erected by Selgin waskinen, seen 
to procure it from Manchester o Some. It may 
be said that we are taking too dep! a view of 
matters. so. Yet nothing will be i by 
shutting our eyes to the truth, and 
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conquered already. ; 
ving mill i much was to be found in the 
Exhibition to reassure English engineers. British port- 
able engines were unapproached, and are apparently 
unap’ ble. No other nation exhibited anything 
which could compare for a moment with the productions 
of our great Lincolnshire firms. far our excellence 
been maintained to the fullest degree. The display 
of marine engines was very small, but as it is certain 
that the best that France could do in this respect she 
did, we are enabled to express the eg that years 
must yet elapse before England need dread competition 
in this branch of mechanical engineering. As regards 
locomotives opinions will differ. The English engine of 
the best kind is so thoroughly excellent that it seems to 
be impossible that any other should be so good, and the 
strangeandeven grotesque designs adopted by some foreign 
locomotive builders lead us to speak unfavourably of 
their exhibits. But it must be borne in mind that these 
strange-looking locomotives are called upon to work under 
abnormal conditions; and that we have no reasonable 
cause to think that they are more expensive in main- 
tenance than English engines, They look as if they 
ought to cost more; but the dividends paid by the rail- 
ways on which they work do not seem to suffer. 
ne lesson thus taught by the Exhibition of 1878 is 
that the English mechanical engineer will find it more 
than ever indispensable to produce nothing but excellent 
work, if he is to retain his hold on the market. He can 
no longer maintain that he builds the best steam engines 
in the world. This is only certainly true of portable 
engines. Of marine engines it is most probably true ; but 
the Exhibition cast very little light on the point. As 
good stationary engines of all kinds as any made in 
Great Britain can be had for less money in France or 
Belgium. England has not begun to import mill engines 
yet, but who can say how soon she may begin? 


THE ELECTRIC LIGHT IN THE UNITED STATES. 


THE excitement which has existed for some time 
concerning the electric light in no way diminishes. On 
all sides we hear of discoveries, inventions, reports, 
experiments. Perhaps the latest bit of news on the 
subject is that one inventor in London has obtained 
results which seem to indicate that an electric lamp may 
be made which will be sufficiently portable and orna- 
mental to take its place on a dinner table. Nay, it is 
hardly too much to say that the electric light may yet 
take the place of the flat candlestick of country houses. 
It is a noteworthy fact, however, that all the more recent 
inventors in electric lighting repeat, in some form or 
another, inventions which have been already tried and 
abandoned. The circumstance proves that there is really 
very little left to be learned concerning the principles 
involved. In the Old World attention has been almost 
wholly devoted to the production of carbon, or what may 
be termed discontinuous, lamps, the electrodes being 
separated by a distance greater or smaller over which the 
electric are must leap. In the United States, on the 
contrary, the incandescent or continuous lamp enjoys 
most favour. Thus, for example, it is now poles known 
that Mr. Edison obtains light from highly heated platinum 
wire, a scheme first tried by King in 1845. Mr. Edison has a 
powerful rival in tie field. A Mr. Sawyer has produced 
a lamp, consisting of a very fine stick—almost a thread, 
indeed—of carbon enclosed ina glass tube, and heated to 
incandescence by the electriccurrent. Thereisnothing new 
in this, but Mr. Sawyer claims that he fills the glass tube 
with a peculiar gaseous compound, the nature of which 
he keeps secret. This compound possesses such properties 
that the carbon of the lamp will, it is > a last for 
months, if not years. It is unfortunate both for them- 
selves and the Esrgene who supply them with funds, that 
inventors should in such cases attempt to keep secret 
the nature of their discoveries. If the facts were made 
known they could be discussed by men who understand 
the theory of the principles involved far better than the 
inventors seem to do, and they might thus obtain advice 
and information of a very valuable character, without 
which they can but blunder in the dark, aiming at results 
which they may or may not achieve. A patent once 
secured, the necessity for secrecy surely ought to dis- 
eppess. Any competent chemist would tell Mr. Sawyer, 

when he has excluded oxygen from his glass tube, he 
has done all that he or anyone else can do to 
promote the durability of his carbon electrode. If oxy- 
gen be present it will be taken up by the incandescent 
carbon, with which it will combine and produce 
carbonic anhydride, which will fill the tube, and then 
no further oxidation can take place. The earlier inventors 
of this kind of lamp used nitrogen to fill their tubes. 
The carbon is, however, subject to waste, small portions 
flying off in sparks ; and it was found that they seldom 
lasted more than a couple of hours from this cause, no 
matter what the enclosing tube was filled with. If Mr. 
Sawyer has had more success, it results from the excel- 
lence of his carbon far more than from the gas with 
which that is surrounded. If it is quite homogeneo 
scintillation will not be so likely to take place; an 
ne doubt the older lamps, such as Konn’s, failed princi- 
pally because the carbon used was bad. An American 
correspondent of the Zimes thus describes Sawyer’s 
Jamp;— “The tube within which the carbon is 
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r with which he has to contend, he may | has 





estou bar ; 
carried off by a thick of metal to the base of the 
tube toa metal plate, and thence radiated into the air. 
The heat, however, is not The hand p. 

upon the lamp is lighted, is not 


two 
The flow of the current is regulated by an apparatus 
which, for the present, he refuses to explain, which 
may or may not be remarkable in its character, which 
is 1 in the wire leading to the lamp, but at a 
distance from it. The light is soft, white, and pleasant. 
Each lamp has the power of four burners, which in 
this city is equal to 75 candles. Mr. Sawyer claims no 
more than an ability to illuminate single buildings. The 
resistance of the carbon lamp is enormously greater than 
that of a platinum burner, and Mr. Sawyer does not now 
believe that he can light more than thirty lamps with 
one generating machine.” a x 
ir. Edison appears to be working alone in the States 
in his endeavour to subdivide the electric light. Details 
of the nature of his invention leak out by degrees, 
and it must be confessed that they are by no 
means calculated to maintain the great expectations 
which have been formed concerning it. We know 
that the light is caused by rendering platinum wire 
incandescent, but the wire would not become hot if it did 
not offer resistance io the current ; but if this resistance 
exists, then it is certain a limit must soon be reached 
beyond which it is impossible to extend the number of 
lamps that can be put inacircuit. If the current wire 
were sent directly from lamp to lamp, nut more than eight 
or ten lights could be gut with one machine, because, to 
speak popularly and not in electrical phrase, so much 
power would be required to drive the electricity through 
the circuit that the first wire would be volatilised 
before the last could be rendered incandescent. If, 
however, the current is subdivided among a number 
of wires, very many more lights may be produced by a 
single machine. To make this clear, let us suppose 
that a pipe is used to transmit steam, and that this pipe 
is throttled in several . If, now, a pressure of 
50 1b. is wanted at the end farthest from the boiler, it 
will be seen that a very much greater pressure will 
required at the boiler end ; and if the throttling is suffi- 
ciently close, one end of the pipe may be burst before 
50 lb. is reached at the other end. If, instead of 
throttling the pipe, a number of cocks were fitted 
along it, then the pressure from one end of the pi 
to the other would be nearly the same; but steam of only 
50 1b. pressure might be had from each cock by partially 
closing it. If our readers will turn to the diagram— 
page 333—in our impression for November 8th, they 
will be able to trace the analogy at once between the 
steam pipe and Werdermann’s system of short-circuiting 
his lamps. We are disposed te believe that Dr. 
Siemens was the first to apply this principle to the 
division of the electric light; but whether he was 
or was 2g is clear that the idea did not originate 
with Mr. ison, and it remains to be proved that 
it can be applied on the enormous scale contemplated at 
Menlo Park. The most noteworthy feature about Mr. Edi- 
son’s labours is, indeed, the dimensions which his experi- 
ment has reached. We learn from the Times corre- 
spondent that Mr. Edison is “at this time building an 
engine-house, in which are to be placed two 80-horse 
power steam engines, and is making arrangements for 
the erection of a long series of street lamps, and for the 
lighting of all the houses of the little village of Menlo 
Park, where his laboratory is situated, for the purpose of 
discovering the exact value of this plan of subdivision. 
His large workshop is kept busy day and night con- 
structing the lamps for making the experiment. As for 
the light, there can be no doubt but that it is fit for the 
illumination of dwellings. It is a pure, white, 
mellow light, the lamps at his shop emitting ordina- 
rily a radiance equal to from thirty to fort 
candles. It is capable of being turned off an 
on, up and down, as in the case of gas. It is only another 
illustration of the uncertainty which prevails in the mind 
of Mr. Edison himself as to the value of his invention, 
however, that he does not know how cheap this light 
will be. He is confident that it is less costly than light- 
ing with gas at the prices which prevail in the United 
States, namely, from 2 dols. 25c. to 4 dols. per 1000ft.” 
Mr. Brush, the inventor of a dynamo-electric machin 
which has been illustrated in our columns, has donkal 
the incandescent system, and has given up the idea of 
subdivision. He is confining his attention to the pro- 
duction of a light suitable for factories, &c., and uses a 
lamp which is a modification of the well-known Serrin 
lamp. Three large factories, namely, the Lancaster 
Cotton Mill, the Merrimac Print Works, and the Paw- 
tucket Thread Mill, have adopted the Brush light. The 
eyes oy workroom of the first-named mill is 380ft. long 
y 220ft. wide, and is illuminated at present by 1650 gas 
burners. These are to be replaced Oy twenty Brush 
lamps, operated by a single machine. he photometric 
power of the electric lamps will be double that of the 
1650 gas burners ; their effective power will be exactly 
the same. It is stated that the total cost of gas per year 
is £2224, while that of the electric light will be £275 
only. In this estimate gas is charged at the rate of two 
dollars, or 8s, per thousand feet, and 8250 cubic feet per 
hour, which for 16-candle gas should give a light of 
26,400 candles, Twenty electric lights are to be sub 
stituted for the gas burners, and the effective light of 
each is estimated at 1500 candles, or 30,000 candles for 
the twenty lamps. that there will be but little 
difference as regards amount of light in favour of 








THE GAUGE OF STREET TRAMWAYS. ~~ 
THERE appears to be some probability of the old rail- 
laced way “ battle of Teing 


the gauges” fought over again. in 

connection with the recent inthntuction of street rail- 
ways, or tramways, as they are more usually styled. At 
present there are six different gauges in use on the tram- 
ways in the United Kingdom, viz., the standard railway 
uge of 4ft. 8hin., 4ft. Uae 4ft., 3ft. 6in., and the 
Trish gauge cf 5ft. 3in. e standard gauge of 4ft. 8$in. 
was inserted in the first Act of Parliament which was 
ever obtained ee construction of a street 
tramway—the Liverpool ways Act of 1868—because 
the promoters were ay ap to apply for an Act as if fora 
railway, there being at that time no ey for atramway 
bill in the Standing Orders of the Houses of Parliament. 
This gauge has been adopted by nearly all the principal 
tramway companies in England, and the Tramways 
Act. of 1870 provides that if no other gauge is mentioned 
in the special Act, the tramway authorised thereby shall 
be laid to the standard railway gauge. The abnormal 
uge of 4ft. 72in. has been adopted in the Glasgow and 
ale of Clyde tramways, on account of a clause in the 
Act of the latter undertaking by which that tramway | 
was to be constructed for the transit of railway rolling 
stock. By reducing the gauge three-quarters of an inch, 
and employing a rail with a very shallow groove, railway 
stock can traverse these tramways by running on the 
edge of the flanges of the wheels, whereas if the standard 
gauge had been retained, railway wagons could not run 
upon the tramway, as the flanges of railway wheels are 
too thick to enter the narrow ve of a tramway rail to 
a sufficient depth to allow the tread of the wheels to 
bear upon the running surface of the rails. The 4ft. 
gauge been selected at Reading, but we fail to see 
any special advantage in it. The gauge of 3ft. Gin. is 
employed at Preston, and will be used in the tramways 
about to be constructed at Wigan. Three-feet has been 
selected for the gauge at Do on in the Isle of Man, 
and at Rostrevor, in Ireland. The Irish gauge of 5ft. 3in. 
is the same as the railway gauge of that country. From 
this it will be seen that, instead of the battle being 
between the advocates of the broad and narrow gauges, 


be | 28 was the case in the railway duel, the tramway debate 


will bring practically four combatants into the field, for 
the Glasgow gauge may, for all practical purposes, be 
taken as the same as the standard one, and the Trish 
gauge is not likely to be adopted in England. 

Now what are the salient features of each of the vari- 
ous gauges, and why has any departure been made from 
the standard gauge? The cause of the change is not 
difficult to ascertain. The cost of the construction of a 
mile of street tramway is very much greater than is 
usually supposed, and the principal item is the paving 
and the foundation required to support it. The ave 
cost of a mile of single line of tramway is given by Mr. 
D. K. Clark in his recent work on tramways at £4585, 
and of this amount nearly £3000 is expended on excava- 
tion, concrete, and paving. It is evident that any reduc- 
tion in the gauge must diminish these three items, as 
well as reduce the cost of cross sleepers or tie rods. With 
the standard gauge the tramway company has to con- 
struct and maintain a strip of road 8ft. in width, conse- 
quently by the adoption of a gauge of 3ft. 6in. the cost 
of a strip of road 1ft. 24in. would be saved, thereby 
effecting a reduction in the first cost of the tramway of 
about £500 per mile. To this must be added a propor- 
tionate saving in the cost of maintaining the paving, 
which would probably amount to nearly £25 per annum 
in perpetuity per mile. The advocates of the narrrow 
gauges also claim that the haulage power required is less 
than on the standard gauge. Another point in towns 
with narrow streets is that the difference of 14}in. in the 
gauge may considerably reduce the number of those 
whose premises abut on the road, and who are entitled 
to oppose the application for an Act. By the Tramways 
Act of 1870 it was enacted that where for a distance of 
30ft. or upwards a less space than 9ft. 6in. shall intervene 
between the edge of the footpath and the nearest rail of 
the tramway, the owner or occupier of the house, shop 
or warehouse abutting on the road at that point, shall 
have the right to petition against the construction of the 
tramway, and in the case of a Provisional Order of the 
Board of Trade, the consent of two-thirds of such owners 
or occupiers is absolutely required. In order to avoid 
what are termed technically “ narrow places,” the street 
must be 24ft. wide between the curb stones for a tram- 
way of the standard gauge, but with a gauge of 3ft. Gin. 
a width of 22ft. 9in. is sufficient, and this may in many 
cases avoid the serving of hundreds of notices and the 
possibility of much opposition. 

The effect of the gauge upon the vehicles intended to 
run upon the tramway is an important point. By the 
Act of 1870 it is provided that carriages intended to run 
upon the tramway shall not extend more than 1lin. on 
each side beyond the outer edge of the w This 
practically gives a width to the tramway car of 6ft. 10in., 
as nothing is said in the Act about the width of the 
wheels. Ina tramway car of this width, the space between 
the seats, which isthe dimension of the 
for the comfort of the passengers, is 3ft. lin. In the cars 
constructed for the 3ft. Gin. gauge, the width over all is 
6ft., and the space between the seats 2ft. 5in. In the 
cars running at Douglas and Rostrevor, where the over- 
hang is not limited to 1lin., the width over allis 6ft. 6in., 
and between the seats 2ft. 4in. In some towns the intro- 
duction of a gauge narrower than the standard has been 
a asap by the local authorities owing to their desire to 
obtain the greatest amount of paving at the expense of 
tramway companies, Wehavenow placed beforeour 
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the present state of affairs of | which t to any other continuous brak find each sub; d th come 
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reduces the cost of construction and maintenance, in 
addition to other advantages. With this gauge an 
adequate width can be given between the seats in the 
car and the extension of the overhang permitted by the 
Tramways Act from llin. to 13}in, would allow a car to 
be constructed, which would, for all practical purposes, be 
as efficient as one adapted for the standard gauge. 


+> 


PIPE FOUNDING IN AUSTRALIA, 


Tue Cabinet of Victoria have determined to favour a pipe 
founding establishment in that colony. Since we last drew 
attention to the subject they have received four tenders from 
colonial founders in response to the application for colonial 
tenders alone, to supply during three i a total quantity of 
5000 tons of cast iron water pipes. It was desired to do the 
same thing in July last, but the difference was so greatly in 
favour of impo pipes, which were not then excluded from 
the tenders, that the desire had to be abandoned. The 
contract at the time accepted for imported pipes in an order 
for 1600 tons was at the rate of £8 12s. per ton. The 
lowestof the four contracts just sent in from colonial foundries 
was at the rate of £9 15s. per ton—a rate somewhat under that 
of the July tenders, An offer was at the same time sent in to 
supply imported pipes at the rate of £9 atton, but that offer was 
rejected as informal. The question has beenraised in the House 
of Assembly, where it was held that of the whole sum of £48,750 
to be expended on the order, only £10,000 would be spent upon 
the working man, inasmuch as merely fourteen or fifteen men, 
and but one of them an artisan, would, throughout the three 
years, be employed upon the order. The Victorian Government 
are disposed to believe that the extent of labour which will 
be needed has been under-estimated by their critics, yet, 
under-estimated or not, they intimate that the offer of the 
Fulton Foundry Company will be accepted, and that they 
believe that the excess of payment incidental to the buying of 
colonial pipes will be ak compensated by the money bein, 
kept in the colony. It seems that experience proves that al 
prea pany, yea fan get on best in the world, Pi 
founders in and cannot regard protection in Victoria with 
satisfaction. But the good folks of Victoria hold no doubt 
that although they may pay a little too much for their pipes 
just now, they will lay the foundation for an industry which 
will ultimately give them pipes cheaper than they could be had 
from England. Some of the younger members of English 
firms might embark in a worse modadiiiten than starting new 
foundries in Victoria with British capital, and with pro- 
tection to help them over their first troables, 





CLEOPATRA’S NREDLE. 

Lest those people who had it in their power to decide the 
choice of site for our obelisk, and chose the Thames bank, 
should be puffed up in their own conceit, we give them the 
benefit of a further opinion on the subject, and one which, 
from its source, ought to be regarded by them with respect. 
At the meeting on Monday night of the Royal Institute 
of British Architects, Mr. Fen rol the president of the 
Royal Academy, referring to the opening ad of the chair- 
man, spoke of the obelisk and its site in the following terms :— 
**You alluded to that ancient obelisk which has been laid— 
I had almost said mislaid—by the parapet of the Thames 
Embankment. I rejoice at this opportunity of expressing 
my hearty concurrence with your views concerning the 
latest vicissitudes of that venerable monolith. It is an 
old friend of mine. I have had the pleasure of seeing it 
slumbering in the sands of Egypt, by the margin of waters 
bluer even than those of Father Thames, I saw it again 
cased in the Cleopatra, ploughing the blue waters over 

ainst the coast of Morocco. I have seen it again lately, 

as! seeking for the sun in vain in its last resting-place, 
and showing to ages to come what may be achieved by 
British munificence, British triotism, British energy, 
British resources and skill, Dut showing also how a 
monument may be placed in such a manner as to defy 
and set aside the eternal fitness of things ssthetical, 
adorning nothing, emphasising nothing, by nothing emphasised, 
and placed, as it were, parenthetically between two highways, 
perhaps the finest in the world, but neither of them leading 
up to, and both seeming to be hurrying past it.” We say 
this opinion ought to be regarded with respect, but we doubt 
whether it will. Persons who have shown so lamentable a 
deficiency in taste and sense of fitness, are not likely to be 
converted so soon to a conviction of their shortcomings. 
Clear it is, however, that no person of average cultivation 
can look on the obelisk, as it now stands, and not wish for 
some art assistance for those who are concerned in the control 
of our public works. 


RAILWAY BRAKES. 


Errorts are being made to induce the Board of Trade to 
make it compulsory upon railway companies to adopt an 
automatic brake. Upon the Midland system the Westing- 
house brake has been, as our readers are no doubt aware, in 
successful use for some time. The Manchester, Sheffield, and 
Lincolnshire Railway Company have ‘fitted their trains with 
the vacuum brake, which up to a short time ago was not 
automatic. The inventor, however, has, he states, succeeded 
in oe | his brake to the proposed requirements, and public 
trials have taken place during the last eight days at Sheffield and 
Lincoln. At Sheffield the brake was applied fo one of their new 
large bogie engines, attached to a train of eight carriages and 
two new and powerful brake vans, The train was run from 
Manchester to Sheffield. When the train was going at sixty 
miles an hour, the brake was applied with successful results. 
At babs gr of sixty miles an hour, the train was pulled up 
sev times in from 300 to 310 yards; ata s of forty 
miles an hour, the train was brought toa stand at from 100 
to 170 yards. In the course of the experiments the brake was 
applied from the rear van, while the engine had full steam on. It 
is stated that itacted effectually, 


Pe | little chlorine are developed. 





stopping the train very rapidly. 
It is claimed for the brake that it possesses one special virtue 
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Screntiric discoveries follow one another in these days 
so closely, and the application to the industrial arts takes 


place so rapidly, that scientific and technical dictionaries 
must almost immediately after their appearance be 


followed by the publication of supplemental parts. 
The volume before us is well up to date; it contains 
notices of the liquefaction of the so-called permanent 
gases, and of the telephone. In glancing over the 
articles devoted to the more important chemical indus- 
tries, we find them, with few exceptions only, replete 
with the best information. Thus Weldon’s magnesia 
protons for recovering the manganese spent in the 

beration of chlorine from hydrochloric acid is fully 
described. original process consists, as is well known 
in mixing the spent manganese liquors with an excess 0 
lime and blowing air through the mixture; the manga- 
nite and sesquimanganite of calcium formed are then 
employed in the place of natural manganese for decom- 
posing hydrochloric acid. Itis now proposed by Weldon 
to use magnesia, in the shape of a natural carbonate known 
as Greek stone, instead of lime. The process commences 
by neutralising the acid liquor from the stills with Greek 
stone, either in the stills or in a well of cast iron. The 
mixed chloride of manganese and magnesium liquor is 
pumped into settlers, in order to allow alumina, gypsum, 
and peroxide of iron to deposit. Hence the liquor is 
run into iron pans, where it is evaporated until it attains 
a concentration, registering a temperature of about 
320 deg. Fah. It is now run into a muffle furnace consist- 
ing of two divisions; in the one, it is evaporated to 
dryness, whereby a great deal of hydrochloric acid and a 
hen dry, the mass is 
heated in the second compartment, into which it had 
been transferred without leaving the furnace, with access 
of air. The heat must not rise so high as to fuse the mass. 
The product resulting from the oxidation here is now 
again used to decompose hydrochloric acid. 

The refining of pig iron, and in particular the elimina- 
tion of the phosphorus, is a subject of much interest. 
Jacobi proposes to separate the phosphorus from the ore 
itself by breaking the latter into small pieces, calcining in 
vertical kilns, heating the calcined mass in tanks with a 
solution of sulphurous acid—obtained by burning iron 
pyrites and condensing the fumes in water—heating the 
acid solution in a coil of cast iron pipes, and allowing the 
liquor to settle in tanks, where the phosphate of alumina 
deposits in the form of a white powder. About five- 
sixths of the Popempomes present in the ore may in this 
way be removed. We fail to see how this method could 
be advantageously worked on a large scale. 

The application of the spectroscope for determining the 
precise moment when the charge of pig iron in the e- 
mer converter has been burned into steel induces the 
editor to five an epitome of the theory of the spectrum, 
which will prove acceptable to practical men, though we 
must warn them against some of his notions, The use of 
spectral analysis for ig xmas determinations as sug- 

sted by Lockyer and Roberts is mentioned, though we 
doubt whether it is good for anything. It may also be 
remarked in passing that the idea of this quantitative 
specie analysis has been thrown out by several German 
chemists long before the above-named gentlemen had 
published their paper. 

The articles on water and wine disclose a very dismal 
state of things. It appears that the so-called filtration of 
the Thames water by the metropolitan companies is abso- 
lutely worthless. Professor Frankland has demonstrated 
that in the river water supplied to London the soluble 
organic matters and some of the suspended matters of 
sewage and manure reach the water-drinker in a few 
hours, and in substantially the same condition, in which 
they leave the sewers and the fields. Turning to the 
paper on wine, we learn that the manufacture of wines is 
now carried on as openly as any legitimate trade, 
sherry and champagne in particular being subject to a 
complicated artificial treatment. Can the Adulteration 
Act not be A cant to the vendors of “ plastered” and 
“fortified” s matt and “scented” champagne? The 

roduction of aniline without the use of arsenic must 
considered a great improvement. The use of salicylic 
acid for antiseptic prrnosse seems to spread; not only 
beer and wine, but bread and meat ma; kept by it for 
several weeks in good condition. e account of the 
application of dynamite in the clearing of land, we miss 

e information supplied by Trautzel in the well-known 
little book of his. In sugar-reflning, evaporation of the 
syrup by meahs of blowing air through the mass, has 
been advantageously used by E. Moride at Nantes. He 
succeeds in bringing the syrup to 35 andeven 40 deg., with- 
out changing its colour, or inverting the o taggs iy 
The saving in time and fuel is considerable. The final 
evaporation has, however, to be effected in vacuum. 

though the larger and more complete articles in this 
dictionary are devoted to manufactures and mines, con- 
siderable space is devoted to mechanical arts. Among 
others of thése noticed in this division of the sueienees 
before us, is “agricultural mechanics,” a title much more 
comprehensive than the articles that have commonly been 
written under it, In a dictionary we cannot expect to 





illustrations with very little pretence to accuracy of any 
sort. It is true that agricultural implements are often very 
difficult things to depict, but thisshould be noexcuse forthe 
wholly unsatisfactory illustrations which, commonly used, 
have made those acquainted with agricultural mechanics 
look upon authors who have employed them as without 
knowledge on the subject they have written upon. Most 
of the drawings accompanying this article are, ’1owever, of 
a very good character, and generally show accurate! what 
they represent, goog. aos exception to thisis the illustra- 
tion of part of the Hussey reaping machine, in which a 
connecting rod joint pin is shown at a right angle instead 
of parallel with the axis of the crank pin. The illus- 
tration of Fisken’s anchor is also incorreet and does not 
see with the description. The references to steam 
ploughing and improvements are very brief ; not a single 
plough or improvement thereinis shown, and modifications 
made by one maker are lurgely used to the exclusion of 
some more important improvements made by other 
makers. The article is a compilation not judiciously 
made, though the descriptive matter taken from the 
Reports of the Royal Agricultural Society, and written b 
Mr. J. A. Clarke, is very clear. The brief historic sketc 
of the development of agricultural machinery, and appli- 
cation of steam power, is too brief to do justice even to 
those whose names are mentioned as being the chief 
workers in this field. All credit is given to the late John 
Fowler, and none to those to whom he owed much of the 
success of the steam plough. The first balance plough 
was made at the works of Messrs. Ransomes, Sims, and 
Head, Ipswich, from ideas without practical form, and 
the idea of balancing a plough was patented in the names 
of David os and John Fowler. e plough was made 
by William Worby in a day or two after communication 
of the idea, from deal battens and odd materials in the 
works, and he afterwards invented the self-moving 
anchor, which was the key to the success of steam 
loughing with a single engine, two em pe not then 
ing thought of. Worby’s anchor is still used for the 
single engine system, and Messrs. Barford and Perkins 
and others use the essential part of it, the disc anchor 
wheels, for their Campain’s anchors. Fowler’s principal 
patents were taken out in conjunction with Worby, and 
some with David Greig, but to the former some of the 
most important details are due. These things cannot be 
treated in detail in a dictionary article on agricultural 
mechanics, the value of which, from the subject matter 
point of view, may be seriously questioned. As an 
article on agricultural mechanics it fails even when taken 
in connection with the articles in the first volume. It 
may be asked also whether the mere description of certain 
machines or improvements therein constitutes the 
mechanics of those machines. 

Under the head of electric light, a clear description is 
given of the Siemens dynamo-electric machine and of 
the Gramme machine, and the principle upon which it is 
constructed. ‘The description of the former is rendered 
less clear by the incorrect use of capital letters instead of 
italics in the bottom line of page 339. 

In dealing with rock-boring machinery, a very useful 
and satisfactory sketch of recent advances in this direc- 
tion is given. Of wood-working machinery some excel- 
lent examples are given, but it seems hardly fair that 
all these should bear the name of one maker, however 


In some of the articles a little more brevity and conden- 
sation, in others a somewhat fuller treatment, would have 
been desirable. It would also have been better style not 
to have quoted so frequently the words of the authors 
themselves in the first persons ; composition of this kind 
makes some articles look like a collection of newspaper- 
cuttings. But on the whole this volume is quite up to 
the reputation of its predecessors. 
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Under the first head for 1877 we have a total of 10,768,075 
tons of the value of £3,191,788, the returns under 
Act amounting to 5,924,727 tons of the value of 
£3,554,880, or an aggregnie produce and value of the 
iron mines of the United Kingdom in 1877 of 16,692,802 
tons valued at gegen 1876 the produce was 
16,841,583 tons of value of £6,825,705. In addition 
ores raised from British mines in 1877 must be 
added 450,000 tons of a product known as “ burnt ore, 
a residue obtained from pyrites after the copper and 
sulphur’ have been se; in_the extraction works ; 
this residue is rich in iron, the Buitron yielding 66 per 
cent., the Tharsis 62 per cent., and Masons pyrites 67 
per cent. of metallic iron. In the previous year 300,000 
of burnt ore was produ Beyond the burnt ore 
1,142,308 tons of iron ore was imported valued at 
£1,256,069, com with 672,235 tons in 1876 of the 
value of £725,710. Thus in 1877 we have a total of 
18,250,110 tons of iron ore of all varieties smelted in the 
United Kingdom, against 17,813,818 tons in the previous 
year, The extent of the mining operations of some of 
the more important iron ore districts may be gathered 
from the following returns of production for 1877, when 
the output of the Cleveland mines was 6,284,545 tons of 

i us carbonate of iron valued at £1,021,238, the 
mines of Northamptonshire producing of the hydrated 
oxide of iron 1,049,806 tons of the value of £169,981 ; 
Cumberland, of red hematite, 1,351,441 tons, valued at 
£965,301; and Lancashire 993,012 tons, valued at the 
place of production at £651,170, the average yield of the 
above-named ore varying considerably, the Cleveland ore 
about 30 per cent., Northampton nearly 40 per cent., the 
Cumberland and Lancashire hematites ranging from 55 
to 65 per cent. of metallic iron. o eal 

Glancing through the railway returns of distribution of 
iron ore, a few examples will exhibit ag the great 
traffic in this wide-spread industry. e Midland Rail- 
way in 1877 carried from Northamptonshire 862,468 
tons; the Manchester, Sheffield, and Lincolnshire, to 

laces remote from ‘Lincolnshire, 293,437 tons; the 

urness railways from Lancashire, 902,836 tons, and the 
same system from Cumberland, 1,191,392 tons ; the 
Whitehaven, Cleator, and Egremont Railway, 1,216,816 
tons ; while the North-Eastern Railway carried from and 
to the various districts in the northern counties which 
the system traverses a total of 5,547,821 tons. 

Pig Iron.—The crude metal obtained in 1877, from 
the ores already enumerated, was 6,608,664 tons, and the 
value of the ore increaSed by the expenditure of fuel and 
labour in the blast furnaces to £16,191,236, some 539 
furnaces being more or less continuously in blast in the 
manufacture. The yields of the blast furnaces vary con- 
siderably, many of those in the Cleveland, Cumberland 
and Lancashire districts, from their great height and 
capacity, smelting from 15,000 to 16,000 tons of pig iron 
connie and even more. The make of pig iron, and the 
question of economy of coal used in the manufactur 
has of late years attracted so much attention, that it w 
be interesting to record the detailed return of each iron- 
making district, showing the quantity of coal used, 
and side by side the average consumption per ton 
in 1877 :— 
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Counties. : 3 Pig iron. |Coal used.) 2 & 
S 
é g 
ENGLAND : Tons. Tons. | Cwt. 
aera “<: 2 ee A r 734,438 | 1,656,056| 45 
Yorkshire, — Riding .. . | 75 — 8,220,616 $34 
9» vest Riding .. . | 30 ,02 635,712| 
yshire.. .. .. 87 328,203 | 869,368) 53 
_ aa: - | 33 624,189 | 1,069,043) 34 
Cumberland .. .. . | 26 638,156 | 1,027,869] 38 
af sees .|14 102,180 | 276,241| 54 
N Staffordshire. . - | 23 255,383 578,429} 45 
South * wn . | 57 428,276 | 1,082,419| 48 
Northam e . 113 106,948 268, 50 
Lin ire . | 10 116,857 | 265,282] 45 
—— $ 25,602 77,196} 60 
Hampshire 1 25,150 | 61,360} 483 
Total of England .. .. .. |366| 4,888,991 /11,098,141| 45 
— Wares, Norra: I, 
“- - “- 3 La iA 
Flintshire .. | a o|f %6,715 | 50,000) 45 
a ~ Waxes, Sovra: 
nthracite furnaces oo pe wh 4 ” 
Bituminous coal ———— * | 96 | } 842,478 | 739,274) 46 
districts onmouthshire .. | 30 | 368,480 832,723] 45 
Total of Wales... .. .. ..|63| 787,673 | 1,681,666] 45} 
yrehire ; 29 | 285 
hs eg eer 73 | 620,474 
ae 9 ae ee 0 2,672,688} 54} 
Linlithgowshire .. .. .. .. al; 55,241 
Total of Scotland .. 109 | 982,000 | 2,672,638| 54} 














Indeed, too much attention cannot be given to the ques- 
tion of the economy of fuel in the manufacture of iron. 
Let it be remembered that only as recently as the year 
1840 no less an authority than Mr. William Jessop, of 


Coke is principally employed in the 
uction of the ores of iron, icant in a few districts. In 
Scotland raw coal is principally employed, but in all 
cases it is more convenient to express the eq t of 


a 


coal of Durham and 
used in iron smelting is of a richer 
character, and yields from 70 to 75 per cent. of patie 6m 
The rich hematitic ores of Cumberland and Lan 
i into the metallic state at 
ewt. per ton of coal respec- 
tively. In 1872 the same ores in the smelting operations 
consumed 47 cwt. and 42 cwt. In Scotland it was also 
observed that while in 1877 the coal used was but 
ewt. 
a be “observed that gas-saving apparatus is not so 
universally adapted to the Scotch furnaces as to those of 
Cumberland and Lancashire and elsewhere, which will 
explain _ smallness of the economy in the use of coal in 


The prices of the several varieties of pig iron 
show a falling off in 1877 when compared with 1876— 
Cleveland pig from £2 13s. to £2 5s. 6d.; Welsh pig from 
£4 2s. 6d. to £3 17s. 6d.; and Scotch pig from £2 18s. 6d. 
to £2 14s. 6d. per ton. Referring to the Board of Trade 
returns, the quantities of pig and puddled iron exported 
in 1877 were 881,442 tons, value £2,524,857, compared 
with 910,005 tons in the previous year, value £2,824,434. 
The aggregate exports of all kind of iron and steel in 
1877 amounted to 2,344,651 tons, valued at £20,094,562, 
compared with 2,224,470 tons in 1876, valued at 
£20,737,410. 

Mills and Forges.—Those works in which the crude 
iron is converted into malleable iron by the aid of the 
puddling furnace and rolling mills, making returns in 
1877, give a total of 300 works ing an te 
of 6787 puddling furnaces and 935 rolling mills. The past 

ear has not been favourable for the development of this 

ranch of the iron industry of the country, many of the 
important works being laid off, while generally the 
majority have been but partially active. The average 
annual consumptiun of coal of a puddling furnace of mo- 
dern construction varies from 1200 to 1500 tons. Scotland, 
it appears, in her 22 works possesses 345 puddling 
furnaces, and 53 rolling mills; six of these works, however, 
have been standing during 1877. 

Bessemer Steel Works in this manufacture, which 
consists in blowing atmospheric air through pig iron in a 
molten state until it is wholly or partially docmstrurtand, 
the necessary amount of carbon being restored by the 
admixture of spiegeleisen, or highly carburised pig iron ; 
twenty-four works are engaged, the capacity of the con- 
verters varying from 2 tons 10 cwt. to 8 and 10 tons. 
These twenty-four works contain 110 converters of a 
united capacity of 603 tons. The works of the Barrow 
Hematite Iron Company possess great capacity for pro- 
duction, having 18 converters, each of 6 tons capacity, 
equivalent to 108 tons in each operation. The largest 
converters in use are those employed in the Atlas be aap 
Sheffield, of Sir John Brown and, Co., of a capacity o 
10 tons. Others of a capacity of 8 tons are employed at 
the works of Bolckow, Vaughan, and Co.; Brown, 
Bayley, and Dixon, Sheffield ; and the Rhymney Iron 
Company, in Monmouthshire. 

. eee Steel pst gone In =A manufacture of peas 
y the Siemens an iemens-Martin processes, an 
the Siemens regenerative gas furnace, dou additional 
works have been established during 1877, bringing the 
number up to twenty-two, some of those y esta 
blished having been considerably augmented in their 
powers of production. The works engaged in the former 
process number sixteen, aoe wong ninety-four furnaces ; 
while of the latter, employing the Siemens regenerative 
gas furnace, there are seven firms, using 534 crucibles for 

melting steel. 

Tin Plate Manufacture—The works engaged in the 
manufacture of tin, terne, and black plates number 
seventy-five, with 261 mills, of which 211 were more or 
less active in 1877, producing 4,349,750 boxes of every 
variety, the average weight of which exceeds 1 cwt. per 
box. The exports of tin-plate are considerable, and 
amounted in 1877 to 2,819,098 boxes, of which quantity 
the United States received 1,943,444 boxes, the Dominion 
of Canada 167,592 boxes, the remote colonies of Australia 
and New Zealand receiving 76,855 boxes. In the pre- 
vious year the exports were 2,400,038 boxes. Tin-plate 
is now-a-days largely employed in the manufacture of 
tins for the preservation of meat, fish, soups, &c. 

Coal.—The all important influence of our fossil fuel 
and its universal use in all our industries where employed 
as a source of power, will render ‘any account of its 
annual production of interest. In 1877, the 3770 collieries 
in operation yielded an output of 134,610,703 tons, 
estimated at the pit’s mouth of the value of £47,113,767. 
Ten years ago, in 1867, the production of our collieries 
was but 104,500,480 tons, showing an increase in 0 deg 
of 30,110,223 tons, while in the year 1816 the total pro- 
duction of coal in Great Britain was but 15,634,729 tons, 
thus it appears in a period of sixty years the production 
of coal has in nearly nine fold. Of the out- 
= of 1877, the Great Northern coal-field contri- 





uted 31,210,400 tons; Yorkshi 15,960,550 tons ; 
South Staffordshire and Wo: ire, 9,841,191 tons; 
Lancashire, 17,621,531 tons; South Wales, 12,634,335 


compared with 55 ewt.in 1872; it may, how-| Wal 
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3 distribution of coal presents 
some interesting features, when considered with the 
gigantic traffic it involves in the rail 


mineral traffic. The North-Eastern Railway alone 
carried 10,439,768 tons from the Northumberland coal- 
field in 1877, and to the coast for shipment a further 
—_ of 1,318,887 tons; the London and North- 
estern from the twelve coal areas which it traverses, 
7,604,924 tons, in addition to Benet tons to stations on 
other lines; while the Midland ilway carried 
10,384,244 tons, of which 607,048 tons was received 
from other lines. The Great Western, from South 
es, carried 4,689,399 tons, and from North 
Wales 1,183,205 tons; while of Scotch coal the 
North British carried 4,682,128 tons, the Caledonian 
646,254 tons, and the Glasgow and South-Western 
ilway, 2,447,185 tons. The coal brought into London 
by railway and canal in 1877 was 5,421,082 tons, and by 
sea 3,170,601 tons, giving a total of 8,591,683 tons. In the 
previous year the total did not exceed 8,451,375 tons, while 
in 1866 it was but 6,013,265 tons, exhibiting an increase of 
upwards of 25 per cent. when comparing the two periods. 
In the matter of coal, coke, and patent fuel, rye: coast- 
wise, and exported to foreign countries, a falling off 
appears under the first head from 11,015,178 tons in 1876, 
to 10,979,111 tons in 1877, and under the second from 
16,299,077 tons to 15,420,050 in 1877. Beyond the coal 
exported to foreign countries, large quantities are 
mgr shipped from the ports of the United Kingdom 
for the use of steamers engaged in the foreign trade. 
The quantities thus employed in 1877 amounted to 
3,661,552 tons against 3,564,524 tons in the previous year. 
In concluding our notice of the “Mineral Statistics of 
1877” it may be well to call attention to the appendix 
extending over 100 pages, containing a complete list of 
the metalliferous' mines at work in the United Kingdom 
with their situation and names of company, and chie 
agent ; for the iron mines and collieries, clay works, and 
metal extraction works throughout the country detailed 
information is also given, forming a directory to the 
various mining and metal industries, and useful alike to 
the mine owner, manufacturer, and investor. 


THE PARIS EXHIBITION.—STEAM BUILDING 
CRANE. 


TuIs crane, which was represented by a model one-tenth of 
the real size, contributed to the Paris Exhibition by the firm 
of J. V. Florio and Co., of Palermo, was used in the building 
of the new large theatre in that city—a work of such magni- 
tude that fixed scaffoldings could not be used on account of 
their great cost. The chief points sought to be attained in 
its construction were power of lifting a load of 8 tons to a 
maximum height of 78ft., combined with perfect stability of 
the crane whatever the position of the jib, while allowing the 
latter to turn completely round the central pillar. The whole 
structure is mounted on wheels so as to travel round curves 
and into branch railways at right angles to each other, and 
when at work is supported upon the four foot screws, with 
large bearing plates at the bottom. The nature of the 
arrangements adopted will be sufficiently apparent from the 
engravings without special description. One point of interest, 
however, is worthy of notice, namely, in the contrivance used 
in setting heavy Hnished blocks, such as the main cornice, 
which were delivered by the sculptor completely finished to 
the builders, so as to prevent injury to the architectural 
details, This is on the cataract principle, the load being 
attached by dowels and a linked parallelogram toa ring at the 
end of the rod of a piston in a small cylinder filled with 
water, having a communication from the under to the upper 
face of the piston, which can be ~~ by a conical plug 
valve. Under the pressure of the load the water has a 
tendency to pass from below the piston upwards, bui the rate 
at which it can so pass is entirely commanded by the opening 
of the valve, so that 7 op adjusting the latter the } 
may be kept floating above its inal position, and lowered into 
its bed without shock when properly adjusted. With the 
help of this crane the princi of the theatre was com- 
— erected in three weeks, and the entire building in five 
months. 














Sourn Kensineton Musgum.—Visitors during the week ending 
Nov. 16th, 1878 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9985; mercantile marine, building 
materials, and other collections, 1215. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 a useum, 
1431; mercantile marine, building materials, an other collec- 
tions, 39. Total, 12,670. Average of corresponding week in 
former years, 12,860. Total from the opening of the Museum, 
17,649,904. 

THe MergorovocicaL Socrery.—The third course of six 
lectures on meteorology was delivered by Mr. R. Strachan; 
the subject — The Barometer and its U Winds, and 
Storms ;” Mr. C. Greaves, the president, occupied the chair. The 
lecturer commenced by giving an historical notice of the inven- 
tion and perfecting of the barometer, and said that meteorology 
was mainly concerned with standard instruments. He then 
stated that Fortin’s barometer was considered a standard for 
first-class stations ; the Kew rm marine barometer a stan- 
dard for use at sea, and y-Lussac’s syphon barometer a 
standard for travellers, and gave a description of the relative 
merits of these with to and permanency of errors, 
He also referred to the Kew alten benegtegh and the aneroid, 
and explained some of the uses of the barometer as a weather 
oo. beng pe aid of maps and ou he Dapeng yg 

ution of atmospheric n storins, average 
tribution over the globe, onl the diurnal range of In 
conclusion he referred to the labours of Admiral Fitzroy, Mr. 
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Glaisher, and others, and described how atm eric pressure Was 
correlated to temperature, wind, ae 
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APPARATUS FOR SETTING SLIDE VALVES. 







cert 


TuIs ee has been invented for the purpose of adjusting 
the slides on locomotive engines with t saving of time, 
jabour, and cost. It will easily be seen from the sketch how 
very simple are the means used to attain this purpose. The 
wrought iron axle A rests with two turned bearing 
necks in two bearings B, which stand in the plates 
C. The latter are fitted at the bottom with cast iron 
ints, so as to avoid their sliding off the sleepers. The two 
rings B have each two set screws F for height of rail sec- 
tion or for occasionally bad sleepers. At each end of the axle 
A a hardened roller G is fitted. H is a ratchet by which the 
turning motion is given to the axle A. The ratchet has a 
reversible stop motion in order to run the axle forwards and 
backwards as the case may be. Between axle-boxes and 
frame of all axles, with the exception of the driving axle, 
suitable pieces of iron are put. Then the springs of the 
driving wheels are lowered so far as to leave sufficient 
friction to prevent the turning of the driving wheels 
by the counterweights. The axle apparatus with the 
hardened rollers is then put under the driving axle and 
parallel with it, and the bearings of the apparatus properly 
we together. By tightening the two bearing-screws the 
riving wheels will be raised about ;‘in. above the rails, 
supposing the latter to be of 43in. height as can readily be seen 
from the sketch. In case this has not been attained, the 
rail section not being suitable, the rest can easily be got at by 
the two set poten but without using any other available 
help. If everything has been followed out as mentioned above, 
the adjusting of the slides can be performed at once. One man 
can, it is a regulate the slides within half an hour with the 
assistance of this apparatus. The system of frequently moving 
the engine forwards and backwards to get at the dead points 
and other wheel positions is entirely dispensed with, the 
space used in moving the engine can also be taken for other 
et The apparatus is being introduced into this country 
y Messrs. Selig and Sonnenthal, Lambeth Hill, Queen Victoria- 
treet. 








JEFFERIES’ PATENT BALL VALVE. 

HEREWITH is illustrated a very simple yet very powerful 
ball valve, introduced by Messrs. J. Fell and Co., of Wolver- 
hampton, Its action will be readily seen from the illustration. 
The ball when lowered tilts or cants the valve, bringing into 
force the immense leverage exerted by the ball lever and 
spindle itself. As the ball drops the short end of the lever 
becomes a toggle joint, with its pivot and point of yo orn 
of pressure in a line, when its power neglecting friction is 
infinite. It is therefore difficult to imagine an arrangement 








of ball valve less liable to stick on its seat. There is little 
friction or wear, and though the valves close with the pressure 
no vibration takes place on the pipes, as the valve can only 
receive the gredial movement of the ball lever. It acts 
equally well on high or low pressure; there is no cup-leather, 
a fact which does much to remove any objection as to the 


—$F TEE | Wytiitl 


: Pe "tn, 
Nii 


fe Na 
Sa 


canting of the valve on the leather or india-rubber seat, and it 
is easy of access for repairs. A short lever and small ball are 
usually sufficient, and this is of much advantage, as the valves 
can be fixed in small as well as large cisterns. Its simplicity 
enables it to be manufactured at a very low price, and con- 
sidering that a new valve seat can be so ily applied, it 
seems to combine as many advantages as any ball valve yet 
introduced. 








PARIS EXHIBITION.—HYDRAULIC LIFT AT 
THE TROCADERO. 


Next to the national lottery and the captive balloon, no 
other speculation in connection with the Exhibition has 
proved so profitable to its promoters as the Trocadéro 
‘fascenseur,” during the short time it has been opened 
for public use, and it would no doubt have proved a greater 
success had only a trace of punctuality been observed in 
the execution of the works. e publish a slight sketch of 
its arrangement this week, which will, we think, ive some 
idea of the principle involved ; but as the inventor, M. Edoux, 
has steadily refused to give any definite data on the subject, 
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and “sketching” is strictly prohibited, the accompanying 
dimensions must be taken as only Pe yrs The honey- 
combed nature of the ground on which the Trocadéro Palace 
is erected, afforded advantages for the erection of a lift pro- 
rtionate to the difficulties with which a solid foundation was 
ormed for the palace, and enabled M. Edoux to employ 
hydraulics as a motive power with greater facilities than in 
ordinary cases, where the cage has to be raised any considerable 
height. As will be seen from the plan A, the cage is about 
34 metres in diameter, in shape round, with indented 8 
for passing the standard pipes, com of sheet iron for 
about a metre of its depth, and strengthened with angle irons 





at all the corners, with glazed panels above, protected by 





square sectional wire netting. The flooring rests on 
ray be» plate at the top of the plunger, and auld are 
introduced on four sides, fitting into grooves in the standards 
and attached to the wire rope and counterweights on two sides 


only. 

The standards are of hollow cast iron of the section shown, 
fitted together with socket joints, and bound spirally by the 
wrought iron staircase which runs the whole height of the 
tower, as well as by horizontal T-iron bands intermediately at 
intervals. The total length of the plunger is 63 metres, the 
diameter 0°35 metre, so that the d of foundations must 
be at least 63 metres below the floor line of the The 
water is pumped up into the reservoir by the feed pipe F, and 
the si pipe leads to the base of the plunger. Calculating 
the height of the reservoir above the base of the plunger at its 
highest position, the pressure of water must be about eight 
atmospheres, the weight of the plunger about 45 tons, and 
the counterweights each about 11 tons, or er about 44 
tons, without taking into consideration the weight of the wire 
rope. The lifting power is said to be 5 tons. The standards 
are braced at the top with light iron girders which support the 
pulleys over which the wire ropes pass. The motion is very 
rapid and easy, both ascent and descent with a full cage not 
requiring more than 90 to 100 secs, each way. ‘The ascent is 
effected by hydraulic pressure and the speed of the descent 
controlled by limiting the escape of water from below the 
plunger. The breaking away of the cage in case of accident 
to the plunger is prevented by the counterweights, the motion 
of the cage is manipulated by the attendant in charge. In 
spite of the pecuniary success within the short period during 
which the lifts—there is one in each tower—have been at 
daily work, amounting to about 3000f. per diem, owing to 
the absence of any reliable data, as to first cost, &c., we are 
unable to draw any comparison between expenditure and 
returns; but we don’t think there will be sufficient constant 
visitors after the close of the Exhibition to remunerate the 
promoters. As far as regards the success of the lifts froin an 
engineering point of view, judging from external a) rances 
the indications are decidedly favourable; nevertheless, we 
fail to see that the skill exhibited is of such magnificent pro- 
portions, or the work so intricate in structure as to wairant 
the inventor in shrouding his work in such mystery, as almost 
to lead one to suppose that he is prevented by an arriére 
pensée from submitting the offspring of his intellect to public 
discussion. 








CLARKE AND SUTCLIFFESFANS AND FORGES. 

HEReEwITH are illustrated two forms of portable fan, as 
manufactured by Messrs. Clarke and Sateliffe, Manchester. 
Both these are simple in construction, and the small forge 
worked in this manner is not likely to cost as much for 





pao as the forge fitted with the more costly bellows. The 
ordinary tuyere is di with, and the continuous blast is 
much more effective than the somewhat intermittent blast from 
the bellows. The small fan for application to existing forges is, 
as will be seen, comprised in very few and strong parts, the 
frame or standard, as in the forge above, being very rigid, 





and the whole so connected that the parts do not shake loose. 
A small grate is made to take the place of a tuyere, the grate 
being placed on the top of a vertical pipe, the lower end of 
which is fitted with a cover which can be readily taken off 
and replaced to remove ashes. These fans and forges are 
efficient, occupy little room, and will no doubt replace many 
bellows. 








Krne’s Cottxce Enoiveertne Soorery.—At an_ ord 

meeting of the Society held on Friday, November 15th, Mr. 

8 Millas read a paper on “ Belting, and the ission of 
Power by Wire Ropes.” He described the strength of leather, 
the materials used for belts, and the methods of joining. He also 
gave various examples of quarter and half twists, ond the proper 
stepping and construction of pulleys, and concluded with the 
transmission of power by wire ropes. 
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munication from 
iis Seon Petite, Geneva, Switzerlan 
8731. i Josh Petit, Frank Hodges and George Alfred Healey, Leices- 
ter.—20th September, 1878. 
seo, SicwaLuinc by Evecrricity, mee 4 Brailsford Bright, Delahay- 
Westminster.—20th 8. 


3856. Martve TorPeDoes, Ben Jo Barnard Mills, Southampton- 
London.—A cxmmmastection from James Henry McLean, St. 


—s0th . 
3893. Warer Topacco Pires, &c., Edwin Ambrose Brydges, Berlin.—A 
communication from Julius Ricdel, Berlin.—3rd October, 1878. 
TING by Evaporation, &c., James Harrison, Ba‘ 


th October, 1878. 
3947. ee for be or MeLTinc Metats, George Lamb Scott, Man- 
October, 1878. 


chester.— 
8970. Wittan Dossy, Samuel Westall, Blackburn. 
$985. Evecrric Licutine, Henry Whatley Tyler, Wyvenhoe Hall, near 
-— 9th October, 1878. 

3998. Crusuinc Harp SUBSTANCES, Jules Omer Mesnier, Swansea.—A 
—— from Messrs. Huct and Geyler, 

4008. Heets for Boots and SHoes, William Henry Dormand, Stafford.— 
10th October, 1878. 

4035. Wire FENCING, Themas Coatbridge. 

4039. TrEaTinc Giass, Thomas Wilkes Webb, Stourbridge. 

=: Reoucatine Ececrric Licat, G vus Palmer Harding, Bucking- 

ham Palace Hotel, Westminster.—12th October, 1978. 

4124. agony the Nuts of Ramway Fisx-p.ates, John Somes Storey, 
Derby, and Francis Gascoigne Lynde, Hawes.—1]7th r, 1878. 

4142. Savino wey Cerne John Goulstone, ry. 

4162. Hearse or Funerat Car, Henry Pope and Richard John Pope, 
Brighton.—18th October, 1878. 

4178. Rotary Prixtivc Macutnes, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Messieurs Pierre 
Alauzet Company, Paris. —19thk October, 1878. 

4219. Excavatine, James Shanks and James Gordon Lyon, Arbroath.— 
22nd October, 1878. 

4223. Gas, James Johnson, Sandywood, Pendleton, and Matthew Hilton, 
Parkside, Prestwich. 

4225. Drum Heaps, William Henry Colby, Widnes. 

4227. Continvous Rattway Brake, Daniel Biddel, ss ‘Thames. 

ee ABoTMents or Suprorts, James Reilly, Pomona Palace, M. 


san. "BaKine Ovens, James Russell Chibnall, King-street, Hammer- 
smith. 


4231. INCREASE, &c., of AnTiviciaL LicHt, pee Young, Clapton, and 
Colin Maltby Dale, St. George’ — 

4232. —_— Brakes, John A’ y "Roderick Aspinall, Inchicore, 
Dublin. 

4233. Ovens or Kitxs, Robert Thomson, Glasgow. 

4235. Fasrenine, &c., Laces, Thomas Galloway, Gateshead. 

4236. Giazina, &c., (rarer, Hermann Charles Gros, Hackney. — Partly 
a communication from Heinrich Schlatter, Wurtem 


sexe 


4237. Mrasurine the Ara of Sxrss, William Morgan. Brown, Southamp- 
ton-buildings, London.—A communication from David 'T Winter, 
Washington, U.S. 


4239. Boor and Sor Lasts, William Young Edwards, Southampton- 
buildings, London. 

4240. Exseratc TeLecrapPH Apparatus, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Ferdinando Tommasi, 


Paris. 
4241. Buckies, Henry Garner Pendleton, Chain-walk, Lozells, Birming- 
hai 


m. 

4242, Spinninc and Dova.ine, John Albert Bright, Rochdale. 

4243. Winpino Cops, é&c., Alexander Anderson and George Browning, 
Glasgow, N. 

4244. Lock and Latcx Cases, Horace Chavasse, Birmingham. 

4245. Cuumney-sweerinc Apparatus, Arthur Thomas Fallicks, Kentish 
Town-road, London. 

4246. eee &c., Henry Walton Whitehead, Holbeck. 
247. Boots and SHo ors, Thomas Atkinso n Ellis, Regent 

4248. Se_r-actinc Temps for Looms, John Radford, B: 

' 4249. ApsusTaBLe Bune, George Brown, Loughborough. o Dard October, 


— London. 


1878. 
<=. fms or Wrappers, Charles Speck Britain and Harold King, 


verpool. 

4252. Lamps, Alban Edward Poet OSE Bebington. 

4253. VaLves, Peter ag 

4254. Lire-suoys, John ha Relands, Liverpool, 

4255. Compounp Steam Enorves, Andrew Betts Brown, Rosebank Iron- 
works, Edinburgh. 

4256. Ain Gun, Robert Alexander Webb, Upper Thames-street, London. 
an communication from Wilhelm Rosner, Mohrenstrasse, Cologne, 

ermany. 

4259. Piarrine or Kittinc Macuines, John Morton, G Ww. 

4260. Sewrnc Macurves, Thomas Skelding Tongue, Birmingham. 

4261. CENTRIFUGAL FLOUR-DRESSING MACHINES, Joseph Bedford, Leeds. 

4262. ManuracturinG Sat from Brive, Thomas Chadwick, Liverpool, 
and Henry Whitehead and Smith Norbury Cartlidge, Longport 

4263. PLaitinc Macurne, William Henry Abbott, Harrow. 

4264. Tramways, Richard Bishop, Hackney. 

4265. Bicycies, &c., George Singer, Coventry. 

4266. ENGINES, Charles Algernon Parsons, Queen's-gate, Kensington, 


London. 

4267. a William Palliser, Earl’s-court-square, London. 

4268. TRANSPORTING WEIGHTS, James Stewart Smyth, Caledonian United 
Service Club, Edin h. 

4269. Corsets, William tty, jun., Ipswich. 

= TREATMENT of Iron Siac, William Pochin, Salford, near Man- 
chester. 

4271. SuutTLe Motions, Alfred Vincent Newton, Chancery-lane, London. 

—A communication from the New York Silk Menatastaring Company 
(Incorporated), New York, U.8. 

4272. Curtinc or Caopprye Woop, Thomas Joseph Ditchburn, Lewisham. 

4273. Iron, John Jones, a. 

4274. HorsesHoes, Anne Edden, Hammersmith. 

4275. Inon and Steet, John Gjers, Middlesbrough, —24th October, 1878. 

4276. Founpries, Charles Jones, ali 

4277. Umprecya Tip Fasteners, Da Elkan, Finsbury, London. 

4279. Reoisterine Saies, Henri Adrien Bonneville, Piccadilly, London. 

—A communication from Anatole Rouillard, Rouen, France. 

4280. Fryine Pans, Henri Adrien Bonneville, Piccadilly, London. —A 
communication from James ell, New York, and Alfred 
Bardell, Brooklyn, U.S. 

= - ag James Warwick Peirce, Cochrain-street, St. John’s Wood, 

ndon. 

4282. Pistons and Vatves, William Timbrill Clark, Crick. 

-. Ostarmsine Licut by Execrriciry, John Edwards Stokes, Upton 

anor. 

— Frames, Robert James Coningsby, Croydon, and Albert Grover, 

4286. PreparixG, &c., SHEETS or PLates, John Hentun Johns, Rhymney. 

4287. MAGNETO-ELECTRIC Macaig, Frangois Verrue, Boulevard de Stras- 


bourg, Paris. 
4288. Water Taps, Everett Austin Snuggs, Windsor. 
-. 4289. Vent Vatves, James Rhodes, Horsforth.—A communication from 
Taylor Burrows, Lille, France. 
4290. IonrTInc, &c., STREET Lamps, George Gale, New Wortley, near 


4291. Steam Packine, John Scaife, Leeds. 
4202. ConVERTING OSCILLATING, &e., Motion into Revo_vixe Motion, 
George Archer, Holloway. 
as. a Steam Enoixes, James Apperley, Dudbridge House, near 
trou: 
4294. BREECH-LOADING SmaLt Arms, Henry Walker, Birmingham. 
4295. UTILISING Heat, &c., Felix Alexandre Testud de Beauregard, 


4297. AGGLOMERATING Coat, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from Gustave Jean Paul Couffinhal, Paris. 
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and John Se = ag 
song, and for Buuiarps, &c., Henry Woodward, = ae 


—A communication from Nareiseo P: Fouquerolle, St. 
4300. MecnaNicaLLy Bastrvo Meat whilst Cooxixo, William James 
Tramw. James Sydenham. 
ane Fasewase, Saami Frais, Arthur Charles Henderson, Soth- 
London.—A communication from Prat mere y <Eagem | 
nie Selle Mages Las Dee Cmene Beuve, 
4305. Heatixe Water, &c. Albert Barrach 


4306. RatLway eae, Surrey. 
4307. Grauine and Ma Stephen ne Joseph James y and Leonard 
4308. for Horses, &c , Frank Baldwin Walsh, Dublin. 

4309. Situice VaLves, John Jolin Branton, London.—A 


communication from Robert a; Yderabad, India. 
4310. TREATMENT of nae peng RNING Of Nw Pyrires, James 


4311, DisinFEcTING Foteen,. “Edward Colbert, Old Ford-road, 
aa. Posvaenne Wuseet Eaae Paes &c., Samuel John- 
_.i John 
sa Bens nna der wri on the ORGAN, es ee Autonep, 


4319. Acoustic Apparatus, William Mc , Belfast. 
4321. Markinc Sanp Movutps for Metat CasTINes, William Phillips 
Lord-street, Liverpool.—A com munication from William 
Aikin and William Whyte Drummond, Louisville, U.S. 
4322, Buick for the Borpers of Parus, &c., Henri Adrien Bonneville, 
, London.—A communication from Emile Beaucantin, Rouen, 


. Securtnc Wueets and Putters to their Axes, William Graham, 
“lan Bretton, Yorkshire. 
4324, Senpinc Moxey by Matt, Stephen James Menzies, Liverpool. 


4325. Hammocks for PRESERVING, Jean Ferdinand Chaffaud, 
Guillauwe , Arés, 
4326. AnumaL Trap, Joseph Yeo, Penrith. 


4327. CONDENSER EN Whiteara, uddersfield. 
4328, Ktys and Rerorts, 5 thee Castle, 
4329. — Compounps, George Goundry Munger, Rochester, 


New 
4331. Licatmne by means of CoLourep Gasses, William Edward Gedge, 
Wellington-street, a London.—A communication from Louis 
on, 
4332, Matyrarnino the ‘Cuanens of Gas in Batioons, Henry Newbold, 
Manch: 


4333. Wet Gas Meters, Daniel Orme, Oldham. 
4335. VeLocipepxs, Edward Seed, Blackburn. 
4336. Compounp for Renperinc New Barrets Suitab_e for the Recer- 
TIon of ne James Lane, Nottingham. 
4337. Lamps, Claude Edward G Wyrall, Southampt 


London. 2 
4338. OBTAINING Licat ob Be Execrriciry, Charles Weightman Harrison, 
South Ke 


ensington, 
4339. TREATING RHEA, James Hill Dickson, Union-street, Borough, and 
Sydney Herbert Hollands, Old Kent-road, London.— 28th October, 
1878. 


4341. TURNING-OFF Macuixes, William Campion and James Bettney, 
Nottingham. 
--. BanpaGes, Worn on the Human Bopy, Harry Statham, Man- 
este 


r. 
4343. Poppiinc Furnaces, William Henry Waterfield, Upper Gornal. 
4344. a Barreries, Francis James Odling, Adelaide-road, Hampstead, 


London. 
we. - med &c., Borries, William Bull, Lancaster-place, Strand, 
ndaon, 
4347. Propuctna Execrric Licut, Joshua Stansfield Wilson, Esplanade, 
West Sunderland. 
Joshua Stansfield Wilson, 


4348. SzconpaRY GALVANIC 
Esplanade, West Sunderland. 

4349. Pumps, George Vincent Fosbery, ag a London. 

4350. Sirk Macuines for Dressino Fiour, W: Pindar, York. 

4352. Gas Vatves, Samuel Cutler, Millwall, lauine, 

4353. TREATMENT of AMMONIACAL Liqvor, John Imray, Southampton- 
buildings, London.—A communication from Henry Joseph Ernest 
Hennebutte, Anglet, and Charles Just Felix Raoul de Jeannel Mesnard 
Vicomte de Vaureal, Biarritz, France. 

4354. Feep-waTER HEaTERs, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Henry Buik, Rotterdam, Holland. 
4355. Castor for Furniture, Hector A’ te Dufrené, South-street, 

msbury, London.—A communication from Nicolas- Xavier Braidy, 


Paris. 
-— aa BepsTEAbs, Frederick John Bunyard, Camden Town, 


Innildi: 





BAatTeRIEs, 


on. 

4357. Evastic Pacxinc, Arthur Wellesley Lake, Gloucester-gardens, 
Hyde Park, London.—A —— from Jacob C. Horton, New 
York, and James Brady, Brooklyn, U.S. 

4358. Bexis for Bicyctes, John Harrison, 8 -lane, Bir 

4359. Spinnin and Dovsiinc Freres, Edward Slater, ia 

4360. SuppLyine Fvet to Borer FURNACES, James Proctor, Burnley. 

4361. - epee &c., Johu Frederick Bennet, South Beka, 

on 

4363, CONFECTIONERY, Charles Thomas Holloway, Birmingham. 


—_* 





4364. Furnirure for Rotter Burns, &c., George Davis, ‘Abe with. 

= -—_reae Frederick Astley Whelan, Walterton- ‘road, idington, 
mdon 

4367. Etecrric TeLePnones, Joshua Franklin Bailey, Paris.—A commu- 


nication from 
October, 1878. 

4369. ASCERTAINING the Sreep of VesseLs in Water, Thomas Ferdinand 
Walker, Birmingham. 

4370. Iron and Sree, John Hollway, Jeffrey’s-square, London. 

4371. Iron and STEEL, John Hollway, Jeffrey’s-square, London. 

4372. Reoisrertnc Numser of Passencers in Venicies, Harry Tee, 
Wimbledon, Surrey. 

4376. Uritistinc ResipvaL —- Alexander Scott, jun., Greenock, and 
Andrew McDonald, Gla 

4378. PasTe-BoaRD Boxes, i ; Hugh Manchest 

4380. SweeTmeats, John William unter, Dooce -on-Tees. 

4382. Permanent Way of Raitways, John Henry Johnson, Lincoln’s-inn- 
fields, London. — A communication from Jules Antoine Joseph 
Vautherin, Paris. 

4384. Fasteners for Winpows, John Edward Welsh, H: 

4386. Boxssins, John Sidney Crowley, Ma Manchester. padre October, 1878, 


Inventions Protected for “Six M Months on the Deposit of 
Complete Specifications. 

4541. Drawinc Wire, William Robert Lake, ee ee 
London.—A communication from Charles Dake Rogers, Providence, 
U.S.—8th November, 1878. 

4542. Screw-currinc Macuinery, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Dake Rogers, 
Providence, U.8.—S8th November, 1878. 

4543. PURIFYING } FEED-WATER for "STEAM Borters, William Robert Lake, 

London. A communication from Samuel 
Jarvis Hayes, Edward Turner Jeffery, and Henry Schlacks, U.8.—sth 
November, 1878. 

4507. PortaBLe Sawinc Macutxe and Tree Fetter, William Henry 
Smyth, San Francisco, U.S.—11th November, 1878. 

4585. INCREASING the Licut Power of ILLUMINATING Gas, Herbert John 
H , Strand, London.—A communication from Orazio Lugo, New 
York.—i2th November, 1878. 

4586. Derecation, &c., ‘of Saccnarine Liquips, Herbert John Haddan, 
Strand, London.—A ‘communication from Jacob William Decastro, New 
York.—12th November, 1878. 


Leonard Pope, Elizabeth, New Jersey, U.8S.—29th 


er. 











Patents on which the Stamp Duty of £50 has been Paid. 
ee Hansom Cass, John Spencer, Euston-road, London.—11th November, 


3927. STEAM Sreerine Apparatus, William Bow, Paisley, N.B.—11th 
November, 1875. 

4010. UMBRELLAS, &c., John Martin, Stoke Newington-road, London. — 
18th November, 1875. 

4220. REPEATING FIRE-ARMS, William Morgan-Brown, Southampton- 
buildings, London.—6th December, 1875. 

3932. Winp.asses, William Bruce Thompson, Dundec, N.B. — 12th 
November, 1875. 

3954. BLEACHINa Corton, &c., Thomas Fletcher, Newton Hyde.—13th 
3036, Paonvome Fi 8 Henri Adrien Bo Piccadilly, 
DUCING FIGURED SurRFAC A mneville. 

don.—18¢th November, 18°5. Be sic : ae 
4009. GEING WOVEN Fabrics, Auguste Hyacinthe Blanche, Paris.—1 
November, 1876. f 








London.. Sa meter, Mig 4 
iLuEys "for CLEANING Woot, Charles Normington Birkhead, 
Joseph Betteley, Fleet-street, London.—17th 
peace Saat em tore hm ME 
—lith 
3971. BLACK) pele A George Nurse, Pen-y-Van, near Ponty- 
3992. SPINNING Woot, &e., James Edward Wadsworth, Leeds: —1Tth 


November, 1875, 
3985. Toons — aes Pe Enp of re of Iron, &c., 
Mark Amos, Westbury-upon-Trym.— ‘bvember, 
8991. Diaror.y ,Venirvied =— Iyprcations, Duncan McGregor, 
4039. Sane Sear. an Seer saee, fe, 2 James Milward Holmes and 
Peard Walker, Birmingham.—20¢h November, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 
3068. Loorep Fasrics, John William Lamb and Samuel Lowe, Notting- 


ham.—1l4th November, 
3084. PorTaBLe STEAM Henry Newson Garrett, 
and Frank , Suffolk.—15th November, 


George-street, Westminster, 
$222. Stays and Bopices, William’ Thomas, Cheapside, London.—29th 
November, 1871. 





n:street, 
aches, 8¢l. 





8125, SickLss, Jonathan Castle and Charles Turton, Attercliffe, Sheffield. 

1 

3241 Puriryine PARAFFINE, John Hodges, York-road, Wandsworth.—30th 
November, 1871. 

Notices of Intention to Proceed with Patents. 

2254. VentiLatine Suips, William Cowley, Tiverpool.—6ch June, 1878. 

2741. Drawspars, &c., Mon’ comm 
from Joshua L. Pope, Hi 

2744. RaiLroap Spikes, Ben: 
buildings, London.—A& ee ntetien from David 
Francis Sturtevant, and Corydon Horace Merriman. 

2749. Heatinc, &c., Rooms, Hector Auguste Dufrené, So 
Finsbury, London.—A communication from Madame Marie Marmo: 

2756. Moutpina Peat, &c., Abraham Ripley, Southwark, London.—9th 
July, 1878. 

2766. ‘Corso, &c., Woop, Richard Edmund Shill, East Dulwich.—l0th 
July, 

2774. oe pe Edward Carl Friedrich Otto and James Wallis, Euston- 

London.—11th July, 1878. 
st Canc Siorrers, George Daniel Davis, Commercial-road East, 

2799. Sg ii of Coats, &c., Thomas Snowdon, St. Mary Axe, London. 
—12th July, 1878. 

2803. Currs for the Wrists, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Thomas Hedges, Ernst 
Moller, and Carl Graf. 

2804. Currs for the Wrists, William Morgan-Brown, Southam: 
buildings, London.—A jcommunication {from ,Thomas Hedges, 

Mdller, and Carl Graf. 

2805. Neeptes, Alfred Rice Allwood and Marshall Allwood, Alcester. 

2806. Brake Apparatus, William Edward Newton, Chancory-tane, Lon - 
don.—A communication from Alexandre | emaire Douch 

2811. CoLouriNnG Matters, Jean Albert Pabst and y Fy Charles Girard, 
Paris. 

2816. MaGNeTisInec MetaL, &c., George Edward Pritchett, Bishop's 
Stortford. 

2817. Lockxine, &c., Doors of Raitway Carriages, Edward Rowlands, 
Mottram.—13th July, 1878. 

2822. Fo_pinc Cuarrs, William Bendall, Birmingham. 

2826. CLosED CisterNs, &c., John Carter, Coleshill-street, London. —15th 
July, 1878. 

2830. StirruP-LeatHERS, William Edward Gedge, Welli 
Strand, London.—A communication from Pierre Philippe 

2832, DRESSING Fiour, Cecil Lindsay Wray, Liverpool. 

2839. DrawineG, &c., Liquip Bopres, William Edward Newton, Chancery- 
lane, London.—A communication from Emanuel Denis Farcot. 

2841. Spinninc and Dovsiine Corron, John Muir Hetherington and 
Samuel Thornton, Manchester.—16th 7 uly, 1878. 

2852. Communication by means of ELEcTRICAL Currents, Henry Wood- 
croft E , London. —A communication 
from Victor Yon Scheliha. — 

2854. TREATMENT of VeGETABLE Fisres, Edward Charles Vickers and 
Edwin William Knowles, Compton-street, Clerkenwell, London.—17th 
July, 1878. 

2860. "bemmo TextiLe Faprics, William Robert Lake, Southampton: 
buildings, London.—A communication from Francois’ Gillett, py tee 4 
Gillett, and Francois Gillett, jun. 

75. Lastina Boots and SHOES, William Robert Lake, meagan} 
buildings, London.—A communication from George Warren Copeland 
and William Storer Easton.—18th July, 1878. 

7 + rag’ Compasses, William Francis Reynolds, Commercial-road, East, 

ndon. 

2891. Wueets, William Arnold, Barnsley. --19th Jul, Yi 1878. 

2892. Sewinc MAcHINEs, Charles Powers, Sheffield, and George Perkins 
and “harles Wilson, Manchester. 

2901. Gas, &c., ENGINES, Richard Waller, Holbeck Moor Foundry, Leeds. 
—20th July, 1878. 

2909. Roap Locomotives, Richard Broja, Zabzre, Upper Silesia, Germany. 

2911. Horsesnog, Henry'Harris Lake, Southampton-buildings, London.— 
A communication from Charles Jean Baptiste Peillard. 


2913. Kitys, Charles Amand, Boulevard de Strasbourg, Paris.—22nd 


July, 1878. 
2933. Scortno, &c., at Brttiarps, William Parke John Pittar, South Ken- 
sington, and Charles Andrew Terrey, Southwark, London. 

2941. ATTACHING Service Pires to WATER Marys, Richard Ravenor, 
Speenhamland. 

2042. Lamps, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Robert Hitchcock —24th July, 1878. 

2959. Screw Macurnes, Francis Curtis, Paris. | 

2905. Vatves, Henry Harris Lake, thamp ‘buildings, London.—A 
communication from Jérome Wheeler. 

2966. TypoGkapHic PxintinG Macuines, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Auguste Hippolyte 
Marinoni.—25th Jul y, 1878. 

2983. PorTaBLE TREES, Ludovich Montefiore Carmichael, Aldershot.—27th 
July, 1878. 

Spinnino and Dovusitnc Fisres, Edmund Tweedale and Samuel 
Tweedale, Accrington. 
oe Ee of SPINNING Macuines, James Clarence Stanley, New 





3007. SPINNING Macurnes, James Clarence Stanley, New Hartford, U.8,— 
29th July, 1878 

3024. TRANSMITTING Motion to Sewrna Macuiyes, John Barran, jun., 
a? .— 30th July, Lane. 7 sunatiinies. 

3141. PuLLey BLocks, George Tangye, Birm: —8th August, 1878. 

3152. Prorectinc the Drums of se ppeieme 5 pyestmaal Eliab Wright 
Pamplin, Samuel Long, and George Shanks, Teversham, near Cam- 
bridge.—9th August, 1878. 

ae Consume Iron Puates with T1y, &c., David Davies, Crumlin.—l4th 

ugust, 1878. 

$256. Casks, &e., Raphael Hunter Brandon, Southamp a 

em -—A communication from Frederick Spaight Blount. -1 th 
uguat, 1878. 

3300. Treatment of CeLLULorp, Robert Brewster, Broad-street, Golden- 
square, London.—2lst August, 1878. 

3319. PREPARING Fisrous Susstances, Alexander Melville Clark, Chan- 

cery-lane, London.—A communication from Heilmann-Ducommun and 
Steinlen. -22nd August, 1878. 

3454. SELF-LUBRICATING JOURNAL Bearincs, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from James H. Gilbert 
and William H. L. Lee.—3lst August, 1878. 

3479. Stream and other BorLers, Dav id J Joseph Kennelly, King’s Bench- 
walk, Temple, London.—2nd September, yee 

3492. Sarery APPARATUS for Mi ilson, Patricroft, near Man- 
chester.—A communication from ee a tee .— rd September 1878. 

3538. Removine Matcues from the po neon SA Peis o- pomey? ETAL 
Prates, Theodore Henry Bryant, Glencairn, ton-hill.—A commu- 
nication from McClintock Young.—6th ptember, 3 1878. 

3549. ATTACHING PEARL HaNDLEs to Dessert Knives and Foxxs, William 
Henry Stokes, Birmingham.—7th September, 1878. 

3635. Street GuLLIiEes, Robert Cardw , Bradford.—14th September, 1878. 

6, Sen &c., Frank Hodges and George Alfred Healey, Leicester. 
—208 mber, 1878. 

4058. Carriace Lamps, Isaiah Williams, Birmingham.—A communica- 
tion from James Alfred Roberts.-—12th , 1878. 

4063. Steet and Ikon, Sidney Gilchrist Thomas, Queen’s-road, Battersea 
Park, London. 

4081. Reorsrerine the Recerrrs of Movies, Ousten wate. Bailey, Lavender- 


4118. NickeL, William Scott, Angel-court, Throgmorton: 
oS. Factrtatine the Detivery of TorPEDors from ioeatinn Gane ba, bead Donald 


ergusson, Buckland, 





Nov. 23, 1878. 





Ast, 8 age Act, Charles Norrington, Plymouth —17th October’ 


“iss: Ga GaTHERING Cory, &c. donne, Williams Woolnough pty Rowen Kings: 


4162. or Po dagger Car, and Richard John Pope, New- 
— whens hae pe, 
4176. mo a Go, Francia’ William Ashton, Hyde, and William 
’ merry October, 1878. 
4192. MepremnaL UNDS, Embury Lockwood, Holborn- 
uct, London.—2lst 
4205. Macuines for Sweerinec, &c., Roaps, Thomas Birbeck and John 
bara SPINNING ne Deen Supstances, Henry Walton. Whitehead, Holbeck. 
<a om Edward Ragg, Pan. 
itr, Bx the Aroma, &c., from Guyaer, Thomas Parker, Bridge- 


4266. ia ornaw de Charles Algernon Parsons, Queen's-gate, Ken- 


4267, Paosecri.ss, William Palliser, Earl’s-court-square, London,—24th 
4283. eh Lieut by Execrricity, John Edwards Stokes, Upton 


4286, PREPARING, &c,, MeTaLiic SHEETS or Piates, John Hentun Johns» 
4287. Magwrro-etucrnic Enaine, Francois Verrue, Boulevard de Stras- 


4298. rina PoTTERY-WARE in KILNs and Ovens, Elias Leak, Long- 
ton, and John J Edwards, Fenton.—25th October, 1878. 

af ‘TREATMENT of Restugs from the BURNING af Inon Pyrires, James 

ason, Eynsham Hall, near Whitney. 

4316, ELECTRICAL Pag erage PN James William Thomas Cadett, Cam- 
berwell-grove.—26th October, 1 

4821, Saxp Moots, William Philips thom Thomson, Lord-street, Liverpoo 
A commw from William im Whyte ie na 

4331. LicutinG it means of CoLoURED sry swiliiers Edward Godge, 
Wellington-street, gt ma London.—A communication from Louis 
Michel.—28th October, 1 

4367. ELecrric TELEPHONY, Joshua Franklin cot reed Be Hotel, Paris. 





—A communication from Frank Leonard Pope.—29 tober, 1878. 
4541, Drawixc Wire, William Robert Pp g8, 
London.—A communication from Charles 
4542. Screw-cuTTInG Macutnery, William Robert oat ithampton- 
buildings, London.—A communication from Charles 


4543, Puriryinc Feep-water for STEAM Bor.tks, Willian | Robert Lake, 
Southampton-buildings, London.—A communication from Bamect | th, 
Jarvis yes, Edward Turner Jeffery, and Henry Schlacks, — 8th 
Noveinber, 1878. 

4567. PoRTABLE Sawina Macuine and TREE-FELLER, William Henry 

San Francisco, U.S.—11th November, 1878. 

4585. Puriryina, &c., ILLUMINATING Gas, Herbert John Haddan, Strand, 
London.—A communication from Orazio Lugo. 

4586. DerecaTtion, &c., of Saccnarine Liquips, Herbert John Haddan, 
Strand, London.—-A communication from Jacob William Decastro.— 
12th November, 1878. 
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List of Specifications published during the week ending 
ik 16th November, 1878. 
~ 854, 6d.; 942, 6d.; 1035, 2d.; 1228, 6d,; 1253, 6d.; 1271, 6d.; 1313, 2d.; 
1315, 4d.; 1316, 1s.; 1317, 2d.; 1318, 6d; 1881, 6d.; 1332, 6d.: 
1836, 2s, 4d.; 1376, 6d.; 1883, 6d.; 
1409,f6d.; 1415, 6d.; 1493, Sd.; 1426, 6d.; 1430, bd.; 1434, 6d.; 1435, 
1441, 8d.; 445, 4d,: 1446, 6d.; 1449, 6d.; 1450, 6d.; 1451, Gd.; 1453, 
1454, 6d.; 1436, b.; 1457, Gd.; 1461, '6d.;'1465, Gd.;/ 1466, 4d; 1470, 
1472, 6d. 1473, 1480, 6d,; 1481, 2d.: 1482, Gd.: 1485, 4d.; 1488, 
’ 6d.; 1492, br 1493, 2d.; 1494, 2d.; 1495, 4d.; 1496, 6d.: 1497, 
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1527, 4d.; 1528, 6d.; 1531, 2d.; 1532, 2d.; 1538, 6d.; 1534, 4d.; 1535, 
1587, 4d.; 1580; 2d.; 1540, 6d.; 1541; 6d: , 
8d.; , 6d.; 1549, 2d.; 
1554, 64.; 1658, 8d.; 1559, 6d.; 1560, 6d.; 
566, 2d.; 68, Gd.; 1560, 2d.; 1571) 2d.; 
1575, 2d.! 1876, 2d.; 1577, 2d.; 1580, 2d. 
1586, 2d.: 1587, 4d.; 1588, 2d’; 1589, 6d.; 
1594, 2d.; 16595, 2d.: 1598, 8d.; 1599, 4d.: 1600, 6d.; 1602 
1603, 6d.; » 24.5 1607, 2d.; 1608, 2d.? 1609, 2d.: 
1613, 6d.; 1664, 6d.; 1669, 6d.; 1685, 64.5 1688, Gd.; 1720, 6d.; 1763, 6d.: 
1805, 4d.; 1877, 6d.; 2504, 8d.; 2770, 8d.; 3160, 6d.; 3322, 4d. 
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ABSTRACTS OF SPECIFICATIONS. 


—— by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


| nae mg Stoves AND Urensits, A, L. Freund.—Dated 16th March, 


mis relates to improvements on patent No. 2489, dated 18th st, 
1874. In order to obtain a better draught the brazier is en , the 
back made with open bars, and the sides with one or more vertical slots, 
The dust chamber is perforated all round, and an aperture formed in front 
for the admission of air. The baker is made to cover the whole area of 
the stove, and is provided with perforated plates and a ventilator. 


by Fourvaces APPLICABLE TO Gas ReTorts, &c., 4. i Wilson and T. 
as.—Dated 28th March, 1878.—(Not proceeded with) 4d. 

The t front of the furnace is fitted with two doors, one over the other, 
separate from and opening and closing independently with each other. 
The upper one is for fe feeding the furnace with fuel, and the under one is 
for cleaning. The furnace is built with a slight slope or butter inwards 
at the sides, and resembling the section of a f-ustrum of a cone, the 
objects being first, to bring the air passages as near as ‘ible to the 
centre of the body « of effluent furnace ; and secondly, to facilitate 
the drop of partially consumed fuel an ultimate clearance and cleansing 
of the furnace, 
1218. Moutps vsep IN CastING STEEL AND OTHER MeErALs, J. T. King.— 

Dated 28th March, 1878.—{A communication. le 

The moulds are constructed agin! of metal and partly of sand, ashes, 
loam, or other suitable ma‘ such as ure used to form cores, The 
metal and the core, or other like ‘material, employed to form the mould 
are alternate sections, care taken that phenias 
pockets or recesses occur the metal and core, or like material, should 
meet so as to insure that the casting shall free itself when contracting. 


1240. Instrument ror DenoTine THE ANGLE, INCLINATION, OR Dip oF 
MineraL Strata, Roaps, &c., W. Fairley.—Dated 29th March, 1878. 


This consists of a rule or straightedge rly graduated and made to 
— ee shim ” one or more slides, also pat a $ The top edge of the 

carries a es level, and near one end there is a narrow aperture, 
through which is pushed, ‘when the instrument is in operation, one of the 


i908. ScrEENS OR SIEVEs USED IN Minina Operations, &., A. Dick.— 
Dated 30th March, 1878.—(A communication.) 6d. 

A series of plates formed of metal and forated with holes of various 
sizes are connected together by means of unperforated metallic plates. 
oe whole series of plates is 8 around a central axis or 

dle on which it revolves, the le: of such axis corresponding with 
the width of that part of the serics perforated plates Ln age provided 
with the largest holes, and be gr is placed next to the axis or spindle, 
the holes bormepeie ye Batis the portion = the perforated plates which 
form the outer end of the spiral arrangemen 


12°70. Courtine ror Hoss AND OTHER ess, J. G. Wilson.—Dated 30th 


lar — —{A ha map petgnan Phe 
This consis ts in securing a flanged head- at age fy of each 


length of hose or other pipe. head-piece, the 
flange, is mounted a loose eae, ie on tside of which collar is screwed 
with a fine screw ,and the rear extremity provided with a milled 
or other suitable rim, or with projections capable of firmly Pred 
either by the hand or by a suitable key or lever. Screwed w 

collar is a nut provided at the front with two or more or 


ws. 
12S, Bw RevoLvino Fine-arms, 4. M. Clark.—Dated 30th March, 1878.—(A 


This consists in combination with a sliding bolt gun of a revolving 
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art carrier or the backward t of 
fhe sliding bolt, magazine, operated by movemen' 
Sunpuate or Inon, &c., ro 


caer 


R THE MANUFACTURE OF 


and T. Neth—Dated it Apri, 1878. 6d. 
Ra to the process of man’ in the treatment 
of iron or other com; iron oxide and sulphuric acid 
> for the manufucture pigments, sulphuric acid, or sulphate 
<ialphlee of 
1283. root Guten, m Aes H. 1. Bailey.—Dated 1st April, 1873,— 
(Not proceeded with. 

This consists in an eee <8 Ge entint te 
pet navone Sakae ass Does meeps ar the removal 
by the drawer of some of these ilst others are left, will indicate 

auacveng mat te tenpenetbie edtermecas , the 
ue, weight, or measure to which the document was drawn. 


1284. Sony a J. G. Tongue. - Dated 1st April, 1878.—(A commu- 
nication.) 18, 

The two sets of shuttle boxes at each sidé of the loom are arranged one 
set behind the other, and have only an upward and downward movement, 
and the shuttle raceway hus imparted to it @ vibrating or reciprocatin, 
movement back and forth to bring it in line with the shuttle renee of 
either set, where it may remain long enough for the flight of the sh 


a shaft below one of the said pawls, 
direction to raise the boxes, and the other to turn the barrel in the 
opposite direction to lower the boxes, and the said pawls are 
under the control of a jacquard machine or other pattern 
mechanism, so that either one of the pawls may be Ps ht into o; - 
tion, and the other be thrown out of operation as required er the pattern 
to be woven, 

1285. bee yong or Imrration Leatuer, &c., B. Beer.—Dated 1st 


Be a ~~ late or on ae 1 ers are mounted a nces for hold- 
pao or mt ow Paving th 


* endless band or form the pattern 

we veiok band pes ne horizontal band erme at one end of 
Cy gery round a smaller rizontal band drum adjustable dey, 
are about 


the other end, so that the bottoms of both drums 

level. Above the latter drum is a smaller band drum or roller 

— in its bearings ; the band round it and thence between 
other smaller rollers, one mounted over the other, the lower one so 

that it can} be fixed in Position, and both adjustable in their 

All of them are adjustable in such a manner as to ensure the even and 

tight running of the endless band, 


1988. F per 3 Gann, P. F. Murphy.—Dated 1st April, 1878.—(Not pro- 


The caper Hoe "ah the cards are bevelled, The topand bottom edges are 
not bevelled, ut scolloped or cut with indentations and projections. The 
surfaces of both sides is coated with gelatine. 

1289. Currains, T. Simis.—Dated 1st April, 1878. 6d. 
cu consists of rows of cells constructed of sufficiently broad 
vertical strips of cloth or other similar material, and of adjustable frames 
covered with transparent or other material, mounted on horizontal 
shafts or axles placed in bearings or eyes fastened to the vertical strips. 
1290. Setr-acrina Asu Removers, F. Wirth.—Dated 1st April, 1878.—(A 
communication.) 6d. 

This consists of an apparatus constructed in such a manner that when 
placed in a boiler tube or the like prevents the accumulation of ashes by 
causing the draught to sweep them away. This consists of a cone-shaped 
centre piece pointed at one end and growing larger at the other; on the 
outside | ”s cone a series of fin-shaped or s 'y-formed wings are 
at the smaller end of cone, and extending 
spirally shoes to the wy fond end of the same. 
wa Securina Watcnes, Purses, &c., In THE PocKETs OF GARMENTS, 

V. Stone.—Dated 2nd April, 1878.—(A communication.)—( Not proceeded 


with ) 2d. 

This consists principally of a safety hook, the tongue of which is 
secured by an incline plane, and is or can be fitted or provided with a 
dise of round, flat, or other convenient form, which can be sewed or 
otherwise secured to the garment or other place of attachment, whi:h 
said disc is or can be provided with a pin which will receive, first,” a lever 
shutting and opening the hook ; and, secondly, on a collar or second disc, 
so that this latter can be turned on the first disc ; this second disc is 

ided with an inclined plane on one side and opposite with a stud. 
1202. Corree Ports, W. F. Heshuysen.—Dated 2nd April, 1878.—{ Not pro- 
ceeded with.) 2d. 

This consists of two cylindrical parts, one sliding telescopically within 
the other. The lower or outer part receives the coffee and water, whilst 
ie Be a or inner sliding part is closed at the top where the spout is 

and is formed with a strainor at the bottom. 


ioae Hor at re Benson. —Dated 2nd April, 1878,—{A communication ) 


rin a 

is produced by a jet of superheated steam generated by the 
waste heat from the hot blast oven. Air is admitted a heated in the 
oven around the retorts, and passes through an injector into retorts 
arranged in parallel rows in the biast oven. The hot blast may be con- 
ducted to the tuyeres, or it may be employed for the manufacture of gas 
from mineral and other oils. 


1204. APPARATUS FOR ComBING WooL, &c., D. Denby.—Dated 2nd April, 
1878. 6d. 








This consists in the application to the well known “ Noble’s combing 
machine” of a circular ‘‘dabbing brush,” to which a slow rotative 
motion is imparted, presenting at each turn of the inner small cir- 
cular comb a different surface of the bristles, which press the fibres in 
the teeth of the combs at od aes of their circumference, where the 
combs meet together or feed head, i.¢., across the teeth of both combs. 


1295. Lusricator ror Luspricatine CyLinpEers or StKAM Enarnes, &c., 
B. 1. H. and J. T, Whitehouse.—Dated 2nd April, 1878. 4 

To the bottom of the reservoir for the oil is fixed a tubular stem. The 
upper part of this stem projects a short dist: into the reservoir, and 
the lower end is made into a screw which takes intoa concave screw made 
in the cylinder cover of the steam engine, and by which screw the lubri- 
cator is fixed in its place on the cylinder. Valve seats ow made at the 
bottom of the tubular stem, and valves on upposite ends of the same 
valve stalk fit upon the valve seats respectively 
1206. Macuines ror Pons Bor.ers anp Girpers, J. and B. Umpleby. 

—Dated 2nd April, 1878. 

The frame is fixed to the ‘iller or ison & of the ordinary rivetting ma- 
chine. The end of the ram from the cylinder of the rivetting machine 
is brought in contact with a lever that is centred in the casting or 
frame of the apparatus ; the other end of this lever is attached to the 
bottom slide of the apparatus. At the top of the casting is fixed another 
lever, which is connected by bars to the first-named lever, and is attached 

to the top slides. These slides ure fitted with adjustable cups of the 
pode required to form the head of the rivets. 
1297. erp ee H. J. Haddan. ee 2nd April, 1878.—(A communica- 
tion. —(Not proceeded with.) 20 

This consists in furnishing nt with a movable inner receptacle, 
furnished with a tubular neck Fey Soran by the stopper of the main 
receptacle, wenyhe said inner receptacle oy also furnished with two mer 
Me up) air tube communicating with the external air passi = 

ugh and supported in the tubular neck, and a lower tube 
h the bottom of the inner receptacle and communicating th the 
fluid in the main le and exte upwards into the inner re- 
ceptacle ; and in supplying a tube fitted with any convenient flexible or 
er arrangement y which the inhalation is to be performed, and pass- 
ing such tube into and through the stopper. 
1298. Fitter Pxressszs, £. C. Prentice.—Dated 2nd April, 1878. 6d. 

One or more rings or frames are placed between end covers, held 

a by bolts. The internal surfaces of the ends are covered with a 
or wicker mat, on which is laid suitable fabric constituting the 
filtering medium. 
1801. Rattway anp Suirs’ Lames, W. Palmer.—Dated 2nd renee 1878. 
—(Not speed wi 2d, 

A candle of ter is loyed. The candle tube is 
hm ay in order that the nozz'e may not shake 
the bayonet catch is so formed that the nozzle cannot be turned 
it from the retaining pin until it has first been depressed. 


1302. Macuinery ror Conventine Rotary into Recirrocatine Motion, 


A, Heegaard.—Dated 2nd April, 1878. 6d. 
Two star wheels are fitted to the rota‘ shaft and act one after the 
other on rollers attached to both arms of a bell-crank lever, —_—_ the 
be actuated, 

rotary 








centre. A connecting rod attached at one end to the part 
and at the other to the bell-crank lever, caavareethedony 
motion of the latter into a reciprocating rect! rectilinear motion. 
1803. Torrevo Boats, &c., W. R. Lake.—Dated 2nd April, 1878.—(A com- 
ms sete 10d. 
improvements on patent No. 747, dated 22nd February, 
188. ERTS ee linder surrounded is 


ther Cat is caused to wneinte 





fi 
highest 
ts testuesined tiv eomall tan in ba of otal blades. 

a Hypravtic eae A. B. Brown.—Dated 3rd April, 1878. 


consists, first, constructing large po capstans by 
Fi ns Rares of quick- cmnsing Hight peers Pte on built on the Pd “Of 
a drum, in which is tes gl bons aha levee aid paws sétuated be an 
excentric or its equivalent. Second, arranging capstans of pow ew 
so that the upper portion a iuar bn alee and thrown out of gear 
the excentric or its equi into concentricity. Third, 
constructing flat-faced rotary slide valvés in such a manner that the valve 
proper embraces the exhaust and admission ports, and at he seme time 
rotates on its axis, which is excentric to the valve face centre 
1306. APPARATUS FOR THE satousscyee a or Gas, D. Hulett, 7. N, Kirk- 
ham, 8. Ch , and J. Ch .—Dated 3rd April, 1878.—(Complete.) 


4d. 
This consists in the arran ares and application of plates and sheets of 
iron or other material, for the production of surfaces and spaces for the 
division and purification of gas or cther vapour. 


307. Borriine page FOR AERATED Waters, L, Rose.—Dated 3rd 
Jeri, iba Void.) 
pright plate or stand with back - other 





its of the nF a wu 
sup, the int and upper portion is attached a filling and syru 
ing pump, the nov of which consists in the piston being formed of of the 
same diameter, and a ut the same length as the fe ge ger in place of the 
ordinary form ‘of piston, consisting of rod and bucket attachments as at 
present in use. 
1808. APPARATUS FOR PREVENTING Suppen Capsizine or VEssExs, J+ 

Shaw.—Dated 3rd April, 1878, 

This consists in two blocks or sopecios, the one to fit into the other. 

The block which is intended to fit int» the outer block has one or more 

springs attached to it ; it has also attached to it by any suitable means a 
hook, so that when set the hook is attached to the eye of the sail. The 
outer block has ropes attached to secure it to a suitable portion of the 
vessel. 
1309. Powper ror Use 1n Fiery Coat Mines, &c, 7. BE. Hughes and 

2 W, Jones,—Dated 3rd April, } . a proceesled with.) 2d, 
in using d into cartridges, or 

dusead lime used loosely and well pele. down in the hole, and using 
water or other liquid to saturate the lime. 
1811. Carpine Enotes, A. rein ge 8rd April, 1878, 6d. 

This consists in placing a clearer roller over the licker-in, which is set 
to the licker-in and main cylinder. Above this clearer is a work- 
ing roller, which is set to the main cylinder and is cleared by the clearer. 
In front of the clearer is a roller for catching dirt, motes, and 
other impurities from the clearer. This dirt roller is set to ‘the licker-in 
and clearer. The clearer also cards with the dirt roller and licker-in, as 
well as cleans the working roller above it. The clearer is cleaned by the 
main cylinder. This dirt roller revolves very slowly, and is stripped by a 
vibestiag doffing comb or card on the top, and forms the stripping into a 
roll or fleece, 

1812. Suapinc, Dressinc, AND oe Hats, Fi. de Pass.—-Dated 3rd 
April, 1878.—(A communication.) 6d. 

A wooden drum is supported on a table and surrounded by iron hoops. 

_ drum terminates up’ Adee 4 in arim, on which, pele in a recess, 
forated oval iron rings, t the last of which when put in place ut the 
height t of the brim, corresponds with the outward shape of the hat to be 

blocked. The brim of the hat is placed on the edge of the drum and a 
fat iron plate with a hole in the cnutre is lowered thereon, and by means 
of screws pressed firmly against the rim. A wooden block is then placed 
in the hat to the desired depth, and by means of a hand wheel and screw, 
presses it to the required form, steam being admitted to the drum at the 

same time, and passes to the brim through tho perforated iron rings. 
The hat with the block is then — on a rotating spindle, and a hot 
iron working in grooves on a table is brought to bear on all parts of the 
crown of the hat. The brim is then co 
blocks, and afterwards placed on a woodep matrix held on an iron 
cylinder. The matrix and hat are then placed on a bell-mouthed cone 
fixed to the table, and an india-rubber bag filled with water and sur- 
rounded by an envelope are by a pressure screw brought to bear on the 
brim of the hat: and cause it to take the form of the matrix. 

1814. Rackine Apparatus, oR APPARATUS FoR Fitiine Casks, J. 
Smith.—Dated 8rd April, 1878. 1s. 

The tank has a tap near the bottom connected by a union joint to a 
flexible pipe, carrying at its outer end a hollow taper plug covered with 
india-rubber. On the summit of the plug isa valve, and the flexible 
tube is fixed to the entrance pipe of the-valve. In the plug is a small 
pipe open to the outside at a short distance from the smaller end, and 
running under the valve seat into the entrance pipe, where it is joined 
toa flexible pipe running inside the former one, and terminates in the 

collar by which it is connected to the tan! eee etace 
side, in which a short metallic tube is fixed, thus forming an air 
between the opening near the end of the plug and the metallic tube 
the hole in the collar. The plug is inserted in the bung-hole of the barrel 

to be filled, and the tap in the tank and the arn in the plug both — 
The liquid passes into the barrel, the air escaping through the tube 
until the level in the barrel covers the opening in the plug, when the 
liquid will pass through the tube and out through the s tube in the 
collar, thus indicating that the barrel is full. 


1320. Rearina anp Mowina Macuines, @. Williamson, jun.—Dated 8rd 





mpressed between two plaster 


April, 1878. 6d. 
Instead of us a rigid knife-bar in combination with the back deli- 
very apparatus, the knife-bar is hinged to the machine and provided at 


the joint with a wheel to support it at an equal height from the ground 
with the outer wheel, so that as the body of the machine is raised or 
lowered by irregularities of the soil, the knife bar is not affected thereby, 
but remains at an equal height. The machine is supported on two si fs 
road wheels in addition to that at the neck of the pole; and further, to 
re ieve the weight upon the jointed Panter of the bar, a shaft extending 
across the machine is provided, hav at one end a lever attached by a 
chain to the driver's seat, which is pivoted at its lower end so as to act 
when occupied asa back balance weight. means of the lever the 
weight can be regulated by shifting the hold of the chain attached to it. 
The other end of the shaft has a barrel to which another chain is rivting 
the lower end being united to the jointed part of the bar, thus su 
the latter, and pees Derr it running into a wet or clayey soil. The kn nites 
bar joint can be disunited by the withdrawal of a pin so as to remove the 
knife-bar. To — for the rocking of the machine, the shaft for 
driving eo — and ters of the back delivery (which is supported 
kets, one on the knife-bar and the other on the machine) 
is jointed ny its length 80 as to —_ in traversing rough ground, and the 
chain Fare Pe for driving the shaft is arranged so as to allow the shaft to 
slide ugh the boss as the brackets converge or recede from ono 
another, 
1321. Apparatus For Binpinc SHeaves vr Grain, H. Courteen.—Dated 
8rd April, 1878.—( Not proceeded with.) 2d. 

The bands for binding the sheaves are made of stout paper, or any 
cheap fibrous material such as cotton, in the form of a ribbon, and the 
ap ratus is epee so as to wind the band round the sheaf, and after 

severed b by a cutter, the how are secured by paste or other adhesive 
matted applied by a rotary brush 
1322. aed Traps, G. Sumer. —Dated 3 Srd April, 1878.—(Not proceeded 
wii 

The valve is opened or closed by the contraction or expansion of a 
metal pipe, and is arranged to slide as well as the pipe, the valve being 
connected to the pipe, so thaf when the latter slides in one direction, the 
valve slides in the opposite direction to a proportionate extent. 

1993 Srittoon, A. and A. Job.—Dated 3rd April, 1878. 6d. 
is consists of a spittoon adapted to be let into a floor and constucted 
of a yes pan or tray, a movable grating covering said pan, and an outer 
frame in which both pan and grating are fitted. 
1824. Apparatus ror Dirrusine Renan, Ww. W. 
April, 1878.—(Not proceeded with.) 2d. 

A fine spray is by a current of air blown throu; 
the apparatus, and then @ porous mater: 
venedl containing the ume, one end of the material 
in the perfume, and the other communicatin 
instrument, so as to allow the spray to be 
person of the user. 

1825. Cuasp on Dress-Hoiper, J. Nadal.— Dated 4th sashes 1878. 6d. 

This consists of a ip or ie formed of two pieces of — one 
lapping over the oF oy the lower one being slotted and fixed to the upper 
one on bevelled studs or pivots passing through the slots. 

1826. InreRLockine APPARATUS FoR THE Points, &c., OF Ramways, G. 
Hodgson.—Dated 4th April, 1878. 8d. 

This relates to improvements on patent, No. 400, dated 3lst Sonam, 
1878. The instruments referred to us a Bens Lo yea two operating k 
generally in the form of spring plungers, w: aoe 
signal, and ee sent it rebound to their Trani bs position. For Seorking 
these incation.sbos accord a. the interlocking gear described in the 

specification above referred to, a two-armed lever is fixed on the 
8 rae spindle to which io is attached the handle for interlocking, and each of the 
connected by e bell crank to a vertical rod’ linked to « pawl 

on each side of the spindle. 
i era ara io STEAM FOR aoe Faia B. Sawden.—Da ted 
‘Not proceeded with. 
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placed 
thus a wheel to be used. The saddle spring 
So Oe Seeks eal idedis ty guamieatiee toon the steering bar, and 
such motion is communicated to a brake. 
Setr-measurine Tar, J. W. Peyton and J. Salmon.—Dated 4th 
«ee tego proceeded wi 
ta 


1334. Hor Water Heatrno Arraratus, W. H. Byram.—Dated 4th April, 
1878. 6d 


frame is a bridge and dead plate, to which are 
fitted fire-bars. On the of the frame is a chambered waterway fire- 
tion fitting on to the top of the bridge, leaving 
a {s in the eS Ss a flue leading to the 
outlet smoke pipe fi in the back plates of chambered fire-box. 
The outlet pipe is fitted with a boiler plate chimney, and an are 
on each side of the outlet pipe and in the back chamber. The 
it chamb an opening to receive the fire door. Over the fire-box 
and on the top is a chambered waterway frame in which are cast » 
of horizontal tubes near the top of the frame. The front waterway 
chamber has a curved recess and is 
age of water from the chambered fire-box to the tubular frame. The 
front chamber bas a partition to allow the water to — through half the 
tubes fitted in the frame, and to return through the other half to the 
front and pass on to another tubular frame, several of which are employed 
placed one over the other. 
1837. Curck anp Vatve Trap anp Water Trap, W. Morgan-Brown. 
—Dated 4th April, 1878.—(A communication.) —(Not proceeded with.) 


This ists in the bination of a check valve with a water-sealed 
trap, by which the water of the trap is protected against the contact of 
the drain or pipe leading away from it. 

1338. Cnarr-cutrers, A. Lowcock and J. Barr. —Dated 4th April, 1878.— 
(Not proceeded with.) 2d. 

A safety bar, consisting of a rectangular frame jointed at the bottom of 
the chaff-cutter, is connected with the sliding clutch on the driving shaft, 
so that by the attendant mov the bar in the required ion the 
feed rolls are either arrested or their motion reversed. 


1339. Scarr Rivas, 0. Vaughton.—Dated 4th April, 1878.—(Not proceeded 
with.) 2d. 


The spike ordinarily employed in hinged rings to prevent them slip- 
is abolished, the back part being made bow-shaped to press against 
he concave inner side of the front, thus forming a gripping plate. 


1340. Lamps, Canpvesticks, &c., J. H. Johnson.— Dated 4th April, 1878. 
—{A communication.) 6d. 

This consists of a portable hand lamp, whose stand is formed with an 
internal receptacle or chamber adapted to contain a clock movement, and 
with an aperture or opening for displaying the clock dial or for 
passage of the hand arbors of the clock movement. 

1341. Carrer Ruos anp Mats, 7. F. Firth.—Dated 4th April, 1878.— 
(A communication.) 2d. 

Sealskin or fur cloth is used in conjunction with a backing of linen, 
hemp, or jute cloth wadded or padded with suitable material, and em- 
ployed as carpets, rugs, or mats. 


1342. Frep-ReauLators OF OPENERS AND ScutcueErs, 8, Andrew.—Dated 
4th April, 1878. 6d. 

This consists, first, in the application of feed plates turning on a shaft 
or centre, and supported on ed or drilled conical bosses by loose rods 
or by levers for regulating the supply of cotton or other material to 
scutchers, openers, and similar machines. Second, the use of free pointed 
rods for transmitting the motion of the feed plates. 


1343. Macnivery ror CarpING, DRessinc, aND OPENING WOOLLEN AND 
Corton Frocks, Hair, &., 8. and C. Gauntlett.— Dated 4th April, 1878. 


6d. 

This consisis in arranging and applying a series of teeth co the inner 
circumference of part of the casing surrounding the revolving drum, and 
in the application of a feed hopper for feeding the flock or other fibrous 
materials to be dressed between the toothed surfaces of the drum and 
casing. 

1344, Communicatine SicNats on Surppoarp, 8. Canning.—Dated 4th 
April, 1878. 6d. : 
Two pulleys are employed, each with as many grooves as there are 
icat d indicators, one pulley receiving the connections for 
from the communicators to the indicators, and the 
other receiving those for conveying the replies. A duplicate set of wires 
are led from each instrument, the one to a groove of the one pulley, and 
the other to a groove of the other pulley. By this means, when one 
instrument is worked, all the others are worked in accord with it, but 
should any of the ti be damaged, the working of the instru- 
ments, the connections of which remain entire, is not interfered with. 
1845. Treativa Veceraste Oils FoR THE PREPARATION OF WATER- 
PROOF a &c., W. R. Lake.—Dated 4th April, 1878.—(A communi- 
cation.) 4d. 

Linseed or other vegetable oil is in its raw pt vs pron to the action 
of sulphur, heated to such a d as to be va or generated into 
a gas, and then to the action of ine, or its eq t, and benzole or 
turpentine, or camphene. Cloth treated with the preparation will be 
waterproof, flexible, elastic, and unaffected by either heat or cold. 
1346. Lawy Mowrno Macutines, W. R. Lake.—Dated 4th April, 1878.—(A 

communication.) 6d. 

One side of the machine consists of a box, within which is fitted gear- 
ing for communica’ motion from the driving shaft to the rotary cutter, 
and a “master-wheel ” of the said is fixed to a piece of tubing, 
which is tongued or clutched with a tu shaft. The rotary cutter, 
eee te! properly mounted on the side plates or frame, may be of skeleton 
or solid form. 


1347. Manuracture or PortLaNp Cement, J. B. White, jun., and A. 
Glover.—Dated 4th April, 1878. 6d. 

This consists in the employment of kilns of such a size that they can 
be fed and drawn off without the necessity of men entering them, such 
kilns being below the ground level, and the gases passing from them 
being conducted along drying flues on the ground level or thereabouts, 
and from thence to a chimney. 

1348. Uriuisine Scrap or Waste IN Tix AND TERNE PLATE MANUFACTURE, 
&c., H. Rdmunds, jun.—Dated 4th April, 1878.—(Not proceeded with.) 


In order to remove the coating metal for future use, and allow the 
scrap iron to be worked up aguin into plates, the scrap is introduced into 
a rotating cylinder containing a cen fuel chamber, whereby the metal 
is fused and thrown off into the casing surrounding the cylinder, leaving 
the iron in a clean state in the cylinder. 


1349. Feepine Steam Borers witH WATER AND PURIFYING sUcH WATER, 
Dervauz.—Dated 4th April, 1878. 8d. 

This consisis of a conical shell, into which is fitted a hollow pl 
divided into two compartments, containing each a certain sumer oF 
cavities. A continuous rotary motion is imparted to the conical plug by 
means of a wheel and worm, so that water from a cistern fitted for 
apes will flow along tubes into the water chambers, and will enter 

to the cavities of the upper compartment and pass thi th the two 
Gescending pipes into two conde! chambers. The cavities. of the 
lower compartments will admit the water thus poured into the condensing 
chambers, and will conduct it into the passages or openings, from whence 
it will pass into the boiler. 


1350 Wasuinc or Cieansinc Compounn, E. Marriott.—Dated 5th April, 
1878.—(Not proceeded with.) 2d. 

Pumice is reduced to an impalpable powder and added in equal 
quantities to soap in a melted or pasty state, with which it is thoroughly 
incorporated, so as to form a compound for remo stains from the 
hands, cleansing the more soiled parts of linen, and other analogous pur- 

















war. 





poses. 
1351. Markine Giass Topes or CyLinpers, B. Roberts.— Dated 5th Apri, 
1878.—(Not proceeded with.) 2d. 
divisions are marked on the tube with a coloured soluble 
and the tube is then submitted to a of heat in an 
sufficient to fuse the colour firmly with and w the surface of 
the tube, the divisions being then cut or etched in such coloured surface. 





1856. Grarrxo ror Drivinc Macuinery, H. R. Lumley.—Dated 5th April, 
ae rm pnt 4 2d. 
Instead of toothed gearing for driving wheel, 
with the other by a rod, connected at one end toa crank on one wheel, 
and at the other to a slide secured and in a serpen 
the other wheel near it, so that as the 
cating motion is given to the rod, and the other wheel thereby to 


1357. Pzos on Toncugs ror Suutties, W. Carr and J. Taylor.—Dated 
5th April, 1878.—(Not proceeded with.) 2d. 


Instead of attaching the spring to the outer end of the brazing, 

the peg is reduced to a half-round form from end to gityy - 
it where three-quarters of an inch are left of the round form, 
ving a shoulder towards the thick end of peg. In this 

shoulder is epee tye epee , and 

hole in the block at the thick end the . A -round of 

cultable length is seduced to 0 gathh at one cad end the 


ne 5th April, 1878.—(Not wi 2d. 
This consists in ¢ hoops which are situated 
around or in the vicinity of the holes which receive 0! 


studs, buttons, or rivets, by which the ends of the hoops are fastened 
en a8 thickness or strength greater than that of the body of the 
Ops. 


1359. Drawine, Spixnine, anp Twistina Fax, &c., W. Bryden and J. 
W. Wilkinson.—Dated 5th April, 1878.—( Not proceeded with.) 2d. 

A frame is constructed sim’ to an eye | continuous yc | 
frame, having by pref its spindles of a wider pitch than o 
the ordinary mule. Within the framework, and on suitable beare1s or 
rails, are a number of compensating tubes for giving a suitable draft and 
twist to the yarn. 

1360. Corrine Tastes ror Brick, TILF, oR Piz MAKING Macuines, B. 
and G. Enoch.—Dated 5th April, 1878.— (Not proceeded with.) 2d. 

The stream of clay is issued from the expressing die towards the 
cutting table over a series of rollers or plain surfaces forming top of table. 
When sufficient length has issued to form the number of bricks or tiles 
that the table is arranged for, the clay is cut transversely to the stream 
by a wire mounted in a frame and actuated by a lever. ie piece of 
is propelled forward on to the cutting table until it is in the requisite 
position opposite a frame mounted in the framework of the cutting table 
and containing a number of cutting wires. 


1361. CompressinG AMMONIACAL AND OTHER Gases, &c., E. G. Wheeler. -- 
Dated ith April, 1878.—(Not proceeded om | 2d. 

The inlet and delivery valves are constructed with flat faces resting on 
flat seatings, and the opening through the thickness of the metal is filled 
up by means of a projection on the valve below the seating of an angular 
or conical form, the opening in the metal being also of an; or conical 
form, so that when the valve is down upon its seating the whole space is 
filled up, the projection of the valve nearly in ‘contact with the 
sides of the opening, and when the valve is off its seating the sides 
of the projection recede from the sides of the opening reason of its 
angula: form, leaving an enlarged space for the passage of the gas or air. 
1863. Motor aoe, &e., F. W. Turner.—Dated 5th April, 1878.—(Not 








ed with.) 
The engine is provided with an oscillating cylinder containing a piston 
the rod of which is coupled to and nctuates'a crank shaft. ‘Theechtre ot 
oscillation of the ons is arranged at or near the u or crank end 
of the cylinder instead of in the centre of the cylinder’s length. 

1364. Movtprnas, A. C. Engert.—Dated 5th April, 1878. 4d. 

This consists fin adding to the mixture of whiting and size or glue 
oily or fatty matter of a non-drying nature ; for example, olive oil. 

1365. Apparatus For |CLOsING ADHESIVE ENVELOPES, &c., M. Simon.— 
Dated 5th April, 1878.—(Partly a communication.) 6d. 

A plate with a number of needle points is placed over a second plate 
with Sage geet a. The first plate moves vertically upon a 
spindle, and when t -metal fiap is placed between the two oan, 
sumeel due by hand and pierces the paper. When the 
pressure is removed a coiled spring on the spindle force; the plate wu 
i a the = » —— = ae a moistened pad. The 
envelope is then fo! over, and the ite again pressed di 
the envelope is securely fastened. _— err 
1366. Looms, B. A. Hinchliffe and J. V. Rebbla.—Dated 6th April, 1878. 

Not with.) 2d. 

This consists in dispensing with the upper levers or treadles for com- 
municating — = _ we sd = and acting direct upon the lower 
tieadles, and through them e required motion to the shafts con- 
taining the healds or heddles. - rt ey 
1867. Pocket Boxes ror Matcues, Pens, Prius, &c., T. L. Alemand.— 

Dated 6th April, 1878.—{Not proceeded with.) 2d. 

The box is circular in form and convex on either surface, and consists 
of two parts, one of which has its edge ry! turned up, f akind 
of spring groove for the reception of the other puoi in als this 

tter can revolve. 
ae TANK FoR Smettinc Guass, 7. Kilner.--Dated 6th April, 1878. 


A number of arches are built, so that their tops form the bed of the 
furnace, the arches forming the air passages or flues. 

. Looms, B. 0. Taylor, J. Bradbury, and J. Broadbent.—Dated 6th 
April, 1878.—{ Not proceeded with.) 2d. 

The tomahawk or other lever operated by a tappet or otherwise by the 
crank or other shaft, and which at one end is connected by suitable con- 
necting rods with the catch box, or driving means to the ratchet wheel or 
wheels and for effecting the let off, is also at this end connected to 
or operated C a spring or weight. 

1370. Teveruones, A. Paris.—Dated 6th April, 1878. 6d. 

For signalling at each station arelectric bell is automatically interlined 
in the cond wire, while at the same time the transformation of the 
speaking wires into line wires for is accomplished by the 
telephone itself, when the latter is placed in a cup on the a tus or 
suspended on a hook. The cup or the hook is in connection with discon- 








necting ——— and is by taking up the instrument depressed or 

turned by its weight, whereby the ction of the line wires with the 

8 Z tus is established, the connection of the former with the 
at the same time interrupted. 


1973 Screw ope pee a ep te a fot sane. 6d. 
or more sets les are t ordinary 
ooh than wounlly ened, and the 
ee ee ee es situated in the same as the 
edges of first set, with each bade intermediate ints angular portion 
to that of the blades of the first set. Each further aft of les is 
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other the train, the strain being taken off draw-bar, 

Please tne runner and allow ft to dropon the insulated bar. This bar is 
connected at each end by wires to instrument in the 
block signal cabins. of suitable are on the 
engine van, and are connected by insulated wires with the trailinys drags 
or runners, 

377. Oar Caxe Macnines, W. Hebden and H, Holt.—Dated 6t% April, 


On frame near the hot plate or oven is placed a carriage mounted on 
wheels or slides and running on rails, so that the carriage can ho drawn 
over the hot plate or oven. 

1378. = yy AND OTHER MILLS, R. Cosslett, jun.—Duted 6th 
pe 


revol round a vertical cen held in a fixed position by 
brackets extending to a su, ith flanges 

rollers. For screening, a scr) gw Rh rh ype 
pan in front of # plait scraper and at s suitable distance apart. The 
coarse particles lorated scraper and 





13'79. Manuracture or Hats, &c., A. Freystadt.—Dated 6th April, 1878. 
—(A communication.}—{Not proceeded with.) 2d. 
This consists in making hats, &c., of a composition composed of glue, 
tannic, or other acid, glycerine and or linseed oi}, Murseilles 
soap, and a co 


louring material. 

1880. Apparatus For BorpEerinc Enveores, W. W. De la Rue and C 
N. Parkins.—Dated 6th April, 1878. 6d. 

A number of plates of a form corresponding with the envelope to be 
treated are fixed upon a horizontal board, so as to overlap one another. 

are placed one in each space between the plates, which are 

formed with stops to limit the insertion of the envelope, which is thus 

left with two exposed to receive the necessary ink to form the 

ler. When dry the envelopes are reversed, and the other two edges 
treated in the same way. 

1381. SupstirvuTe ror Straw tN THE MANUFACTURE or Bonnets, &c. 
F. W. Kuschmann, @. Mosers, and A, Weissenborn.—Dated 6th April, 
1878.—(Not proceeded with.) 2d. 

The foun: is composed by means of coats or layers of a mixture 
of glue, glyccrine, and acetate of iron, coated or laid on muslin which 
is phsoed on a Block, and when dried and hardened is dipped into a com- 
position composed of Rabbit glue, 45 per cent.; Castile soap, 20 per cent.; 
tannic acid, 50 cent. ; varnish, 10 per cent.; glycerine, 7 per 
cent.; linseed oil, 10 per cent.; treacle, 3 per cent. 

1384. Manuractore or Tartaric Acip, F. Wirth.—Dated 6th April, 1878. 
—(A communication.) 4d. 

sists in the facture of tartaric acid, wherein carbonates of 
potash are obtained by d posing bitartrate of potassa with carbonate 
of lime or, other suitable carbonates, and water in closed vessels and 
under pressure of carbonic acid gas, and wherein“alkaline carbonates are 
obtained by decomposing solutions of neutral alkaline tartrates with car- 
bonates of lime or other suitable and carbonic acid gas under 

a pressure of about from five to ten a 

1385. Covertne ror PREVENTING THE RADIATION OR TRANSMISSION OF 

wae soled a oy po MY oo en of hair felting, covered 

© CO up of one or more 
r, and the inside one which will be in direct 
contact with the to be covered, is coated with a layer of asbestos. 
18OP N. Taylor.—-Dated &ih April, 1818. CNet proceeded with) 2h 
A —. il, 1878.—(Not proceeded 

situated behind the fre’ bf yey pe ty 
re of a range form of a , 

and the gas passes thence by a tube to a suitable gas holder. 

1388. Furnaces or StraM Borters AND EVAPORATORS, AND PREVENT- 
inc oR Removine IncrustaTions IN STEAM Boitens, @. Sinclair. 
Dated 8th April, 1878. 10d. 

This relates to improvements on patent No. 2004, dated May, 1877, 
and consists of the application to boilers heated by external in briek 











1389. Looms, J. Ainswrorth.—Dated 8th April, 1878. 6d. 
The up-and-down movement of the knives of looms for weaving certain 
fancy goods known as the “ Willan and Mille” dobby, is effected 





the ta shaft, and the cams have a proj 
side of which the friction bow] of the trea‘ile rests. 
1890. Composition To BE Usep ror Castinas, &c., B. Meyer.—Dated 8th 
April, 1878. 4d. 
consists in the utilisation of the combination which the fluorides 
of metal (fluoride of calcium, for example) form with the alkaline sili- 
cates (such as soluble glass), by the addition of pulverulent or col d 
ients in presence of water for the preparation of mixtures or com- 
positions from which to obtain castings, cements, or lutings and 
1892. Fe.rine Macuivery, EZ. P. Alexander.—Dated 8th April, 1878.— 
(A communication.)—(Not proceeded with.) 2d. 
Thickness is obtained edges of the hat shape, and thinness in 
to pass series 


i 
i 
i 
: 
i 





1398. Corversion or Reet Briapes into RAKE BiapEs 
Macuines, W. Me IJ. Cranston.—Dated 8th April, 1878.—(Partly a com- 
rike Tolates t> inrprovements on patent No. 2864, dated Sind July, 1876 
on 0. 
and consists of making the action requisite : the reel blades to 
or vice versa, automatic when once es Sree 8y 
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are of ‘different diameters. uently they travel at different speeds, 
therefore, according to the of 1etaticn of ths platom inte whose 
recess the lug upon the rod 80 will a reel blade be caused to act asa 
rake blade, or vice versa. 

300A: Pomme, ror WEARING APPAREL, J. Badcock.—Dated 8th April, 


: pon peoeaited O88.) 
' A base attached to one side of the article to be fastened, and is 
formed @ tongue having a detent on side, An is 


each eye 
attached to the other side of the article of dress and has a hole to take | Birmi 
the | ton; but the lower prices at whi 


tongue tio: in 
eee ree see and one portion on tive Toutaide of the plate. 
pp myst henge Ranga bye wom yo af ncn ga 
of the base plate to form in conjunction with the eye and the tongue a 


secure x 
1988, Looms, T. Crawshaw.-—Dated 8th April, 1878.—(Not proceeded with.) 


Shuttles employed in broad looms have runners or pulleys to facilitate 
their transfer from one end of the loom to the other, which have 
hitherto been made of wood iron hoops around them, These runners 
Watt. is case-hardened iron, and is 
driven the runner, 

1398. Armour-pLates, 7. H. Watson and 8. J. Woodhouse.—Dated 8th 
April, 1878. 6d. 

Between the outer skin of the armour-plate and its backing a number 
of stout Be gene springs are erage each one being coiled around the 
shanks vertical bolts, which secure the various thickness of the 
armour-plate together, and the heads of the springs are loose, so as to 
allow free play against the back of the shield, whilst they are fastened 
to the teaking at the bottom. 

1400. Macuinery ror tHE MANuracture oF Bricks, TiLes, &c., J. 
Clayton.—Dated 8th April, 1878.—( Not led with.) 2d. 

The mould is supplied with an additional supply of clay after the brick 

om we —— = , and before er ae of co cw 

el is fix a stem passing throug © upper or under piston, 
pes operated by a cam on the same shaft that actuates the 
piston. The mould ed with clay and the panel level with the 
surface of the piston, the clay receives its first pressure, The Ce 
then moves forward and leaves a space around the el, The brick 
then ‘ives another p , forcing the clay round the sides of the 
panel, so as to form a panel in the upper or under side of t he brick. . 














StRIKE IN THE GuAss TRADE.—A large majority of the 
750 workpeople connected with the sheet-glass department of 
Messrs. Chance’s works, at Spon Lane, near Birmingham, 
have, after a four weeks’ strike, offered to resume work on 
their masters’ terms, The flatteners have not as yet adopted 
the course taken by the other workmen, and urge that some 
reform in the sorting process ought to be adopted by the 
firm. The men’s offer has been rs. ana and loans, in the shape 
of advances, have been made to them to enable them to live 
during the week or two that will elapse before the furnaces and 
gas apparatus can be got again to work, 


Tue Exxcrric Licut.—A very important application of the 
electric current is now being carried out by Sir William Arm- 
strong on his estate, about eighteen miles from Newcastle-on- 
Tyne. The power existing in a volume of water descending at 
the outfall of a Northumberland lake has been utilised by the 
interposition of a turbine, by means of which the requisite revo- 
lutions are given to a dynamo-electric machine. The electric 
current thus generated is ocarires through a stout copper wire 
to the private residence of Sir William at Cragside—a pw of 
about a mile and a-half. The current is there conducted through 
a lamp devised on the Siemens plan, in which the regularity of 
the light is maintained by clockwork, subject to the control of an 
electro-magnet, which magnet reflects the strength or weakness 
of the current, so as to regulate the distance between the points 
of the carbon electrodes, It has been found necessary to provide 
a second wire to take the return current, so that the first cost of 
the light is somewhat e, but the working expense is very 
small. The light is used for illuminating the picture gallery at 
Cragside, and has proved eminently successful, not only in 
respect to the quantity of light afforded, but its purity of colour. 
In addition to this use of the electric current as a source of light, 

ir W. Armstrong intends to avail himself of the poner tas 
brought into his house, by epplying it to several domestic pur- 
poses. This is to be accomplished by means of an electric engine 
situated in or near the house, and receiviny: the current trans- 
mitted from the machine at the lake outfall, In this way Sir 
William will be able to make a more constant use of what may 
be termed his electrical ‘‘ plant,” and thus may look forward to 
a satisfactory result in an economical respect. This example of 
the conVersion and transmission of power will be viewed with 
great interest, the distance of a mile and a-half being sufficient 
to indicate a much more exended sphere of action for the electric 
current than has hitherto been found practicable.—Standard. 


Sream Fire EnGInes AT THE Paris Exuipition.—The exhibits 
consisted of three steam fire engines by Messrs. Shand, Mason, and 
Co.; three by Messrs. Merryweather and Sons; one by the La 
France Manufacturing Company, of Elmira, New York ; four by 
M. Thirion, of Paris; one by M. Flaud, of Paris; a combined road 
locomotive and steam fire engine by Herr Schmidt, of Zurich. 
Shand, Mason, and Co.’s engines were a No, 4 size equilibrium and 
No. 1size Metropolitan Brigade, and a Volunteer; Merryweather’s, 
a specially large double-cylinder steam fire engine, called *‘ 2000 
gallons,” exhibited in the English agricultural department. The 
second engine was an ordinary double-cylinder, similar to that with 
which Shand, Mason, and Co.’s equilibrium engine competed so 
successfully at Preston, as described in THE ENGINEER of the 12th 
May, 1871. The third engine was a single- wages one, as sup- 
plied to the Metropolitan Fire Brigade. e “‘La France” 
engine was rotary, both as rds steam and water, and very 
similar to the well-known Silsby engines, finished in the usual 
elaborate yo had for which American steam fire engines are noted, 
One of Thirion’s engines was shown in the Ville ry Paris annexe, 
and another in the French machinery department, both bein 
trelile engines, placed horizontall 
slotted crossheads and double-acting solid piston pumps. A third 
engine was shown in the French machinery department, the 
engine being horizontal, and consisting of two steam and two 
water cylinders, the throws of the cranks being at right angles. 
Thirion’s fourth engine was exhibited in the marine de ent, 
The engine; like the others, was placed horizontally in front of 
the boiler, and had two steam cylinders, working outside cranks 
on a shaft which contained three throws for working a set of 
treble pum AlJl of the boilers in Thirion’s engines were fitted 
with. pendulous U tubes, Flaud’s te was exhibited 
in the marine department, and cons! of a Brotherhood’s 
steam engine driving a Silsby rotary p, the boiler being of the 
Field construction with the usual pendulous tubes. The 
auxiliary steam fire engine in hmidt’s road locomotive 
consisted of a pair of double-acting'* pumps connected 
direct with the pistons of steam cylinders, and was placed 
et the back of engine under footboard. e jury — 
& programme for testing steam fire engines, but as this 
programme could not possibly make a fair com n between 
the different weights and sizes of engines, the Mnglish makers 
Seclads tet tas’ Eee quate af the latter wear tacoh, toreonine 
wor ut re-grate of the r was burnt, ven 
steam from being kept up, so that Thirion’s engine ad it all its 
own way, and was awarded a gold medal. Messrs, Merry- 
weather's 2000 gallon engine was awarded a gold medal, 
r utly on account of its being the ne in the 
fy hibition, water never having been through it. The 
Elmira engine was awarded a silver medal, on account of its 
having attempted to comply with the mme of fhe jury, while 
Messrs, y » and Co. were a led a medal, 
al h only one of their three e 
one exhibited by them at the pre Paris E 

uilibrium and 


various im ements, while their 
Soo cn ha pusaet Goend Setereeby epsean, Wik ties having 
were on the inclined water- , a 

come into existence since the previous Paris Exhibjtion, 


ly in front of the boiler, wit 


THE IRON, CO AND GENERAL TRADES 
~ OF BIRMIN' Guat, WOLVERHAMPTON, AND 
OTHER DISTRI 
(From our own Correspondent.) 
Best bar firms were sayieiding in their demands to-day in 
ngham, and yesterday in Wolverhampton, of £7 10s. per 
on Tuesday, northern bars 
were to be had upon ’Change in Middlesbrough, tended to still 
further weaken common flat and round merchant bars, which 
were to be had at £5 17s. 6d. up to £6 10s. for a medium, and £7 
for an exeellent bar. Angles of the smaller sections were firm at 
former rates, the local for agricultural fencing, bed- 
steads, and similar pil yx cyye having experienced no f off. 
Sales in angles small rounds were effected to-day, 
and some braziery and galvanising sheets, and a few ing 
sheets changed hands. The bulk of tle business was in galva- 
nising sheets, and was done upon the basis of £7 for singles ; but 
makers were reluctant to sell singles at under £7 10s., or £7 5s. as 
aminimum, A few new boiler plate orders have been received 
at the works during the week at makers’ prices. In common 
plates for export the competition of the North of England is 
much felt. To meet the requirements of local engineers a little 
more had been done in girder plates in the week, but the demand 
is within that of this time last year. ‘The export trade is mostly 
uieter than at the earlier time for nearly all the descriptions of 
nished iron rolled in this district. . 
The Australian mail delivered this week has not greatly im- 
— the galvanised sheet busin which is so largely 
ependent upon that market. Nevertheless there is, on account 
of the orders which that mail has brought, slightly more doing at 
the galvanising factories than a week ago. The prices at which 
vanised sheets were being offered when the mail left, were :— 
avies’s Crown, 26 iy £23; Orb brand, assorted, £23; 
a Oak brand, 3; Braby’s Sun brand, £21 10s.; 
Walker’s three crown, £22 10s.; Jones’s Emu £23 5s.; More- 
wood’s assorted invoice, £22 10s.; and the Redcliffe brand £22 10s. 
There was an auction in Melbourne on the 18th September, at 
which 60 cases of 24 and 26 gauge were quitted, all faults, at £18 
to £22. Bar and rod 
£11 10s. Sheet iron was firm at £11 for assortments of 8 to 18, 
while Nos. 20 to 26 commanded £14 10s. Plates were saleable 
at £10 to £11. Owing to the opening of the river navigation 
fencing wire had been in improved demand, but only in small 
lots, which realised for Nos. 6, 7, and 8 respectively £12 10s., 
£13, and £14 5s. ‘The advices were more favourable as to the 
up-country business, which has been improved by the late rains, 
than in relation to the town trade. No failures having occurred 
in Victoria during the month, the demand from Melbourne— 
different to the last—is better than that from Sydney, where 
failures are beginning to be feared. Nevertheless the reports 
show that there are few industries in Melbourne which have yet 
recovered the shock of the financial disasters indicated. 

The tin-plate business is looking up a little this week. Makers 
are declining offers wade on recent minimum terms, as well for 
common as for high-class plates. In a few cases an advance has 
been established averaging from 6d. to 1s. per box. 

Pig iron is much offered on terms which give consumers the 
benefit of more than the turn of the market. Quotations never- 
theless remain unaltered. here is considerable competition 
between the high class hematite pigs of Lancashire and Cumber- 
land offered in this district. The Barrow Company’s iron is 
offered at from 65s. to 67s. 6d. short weight, delivered at cus- 
tomers’ works ; but good iron from the same locality is offered 
also at from 2s. 6d. to 5s, under those figures, Skilful buyers 
can get both at less money than the foregoing. Yorkshire and 
Derbyshire clay-band iron is easy te buy. And all, together with 
Staffordshire pigs, both all-mine, part-mine, and cinder, have been 
more largely sold than they can at present be taken by the pur- 
chasers, who still seek to have deliveries postponed. 

The demand for coal West of ug He — the week 
increased considerably, and there has m some difficulty in 
supplying the market. Prices, however, remain unchanged upon: 
the basis of per ton for furnace coals. The domestic coal 
busi at C k Chase is still impeded by the strike of the 
miners in the employ of the Cannock Chase Company. At all 
the other collieries in that district where the men have been 
allowed to resume for a Paes are on the old terms pending some 
settlement under the notice of the masters for a drop, the fort- 
night will terminate to-morrow—Friday. No definite arrangement 
has yet been come to. It is important, as affecting the proba- 
bilities touching the offer of employers in the Dudley district 
made to induce their people to work longer hours, that at an 
influential meeting of delegate colliers, held in Wolverhampton 
last Thursday, the men were unable to arrive at a decision 
which all could accept. 

Delegated masters and men representing the Cannock Chase 
Collieries have met, and the men virtually refuse any alteration 
in present ar ments. The masters have resolved that arbi- 
trators be appointed within one week to settle the question of 
wages and drawing hours, and that the men be allowed to continue 
work in the meantime subject to the terms of such award; the 
delegates to hand in their reply before the close of the week. 

The leading engineering and other heavy metal manipulating 
firms of the town and the immediate district of Birmingham are 
all actively pushing forward the execution of the work in hand 
so as to get as much as possible into the Christmas quarter. And 
the chandelier and lamp, and small tube makers—both brass and 
iron—are in better employment than some of them had feared 
they should be just now. an re and light pumps are 
competing successfully with the United States in several sorts, 
both for home and abroad. Certain of the Birmingham sewing 
machines are forcing their way into the States, even with the 

nt high duty upon them. The same has to be said of the 

tter class of currycombs made in South Staffordshire ; and the 
agent of an“ American lock firm, who a few days ago was offer- 
ing japanned cast mortice locks in Wolverhampton, was con- 
fronted with a bright wrought iron mortice lock which had been 
made in Willenhall, and could be sold at 20 per cent. under the 





Mr. Frederick Hipkiss, wrought nail manufacturer, has filed 

i uidation in the Dudley County Court, with 

at about £1000. Mr. Thomas reg of 

Wolverhampton, has been appointed receiver of the estate. It is 

significant that, notwithstanding the recent advance in nail- 

makers’ wages, wrought are to be had at as low a figure as 
before. Machine-made wrought nails are being turned out in 

increasing numbers in Birmingham, where Messrs, -Morew 

and Co., in particular, are giving attention to improved 
processes of manufacture, and are doing so with marked success. 

The limestone miners in the ley district who are under 


notice for a reduction of 6d. per day have decided to wait on the 
masters to show that the drop is far too . The men are, 
however, prepared to submit to a reduction of 3d. per day. Their 


present wages are 3s. 8d, per day. 

The finished iron trade in North Staffordshire is, with one or 
two ions, decidedly dull. The exceptions relate to such 
Toc diosapusg shaky otaen 0b Sen supebetnadea tealrgeotons, 

who, by reason o! re of their u 
have poe mg po do oon the quanntitig o4 firms, but even in the 
cases named the orders are not what th 
The description of iron most in demand is 
tolerably firm in price at from £6 5s. to £7 ; plates are quiet. A 
fair trade—as times go—is ee J in 
Simchas conatten, | hcge-veeainaiee, Matis 

are ier, sev er co! 
Ts Chatterley Coal and Iron Com 





mentioned last 
week, notices have now been served w men for a drop in 
wages of, in most cases, 5 per cent., at some places more, 


iron had moved a little at from £8 10s. to | 45s 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tuer: is still an absence of any sign of improvement in the 
iron trade of this district ; in fact, there is rather a falling off in 
the amount of business offering than an increase; and at the 

ester weekly meeting on Tuesday, although there was a 
tolerably good attendance, the market was extremely dull, and 
no sale of pig iron of any importance.was reported. For some of 
the outside ds, such as Middlesbrough and Scotch irons, 
prices were weaker; but, as I have pointed out in previous 
reports, low rates seem to have little or no effect in stimulating 
business. Consumers complain that they have no new orders 
coming in to warrant them in making any considerable purchases 
of the raw material at present, and they have so little con- 
fidence in the future that they are not induced by the low 

ices to enter into speculative transactions for the future. Pi 
ron, consequently, is just now a drug in the market, and until 
there is some sul tial revival in the cotton trade—upon which 
the large machine-making, engineering, and foundry establish- 
ments in this district are mainly dependent—it seems probable 
pa there will be no material imprevement in the local iron 
industry. 

There is still very little doing in Lancashire pig iron, so far as 
new business is concerned, the bulk of the iron which is being 
sent away from the furnaces being on account of old contracts. 
For delivery into the Manchester district the nominal quotations 
are 49s. per ton for No. 3 foundry, and 48s. for No. 4 forge, less 
3 r cent.; but in the face of the much lower prices at which 

iddlesbrough, and particularly Lincolnshire iron can be bought 
in this district, local makers can do no business in the Manchester 
market at these figures, and even at the further reduction of 6d. 
per ton which they would be willing to make to secure good 
orders, they are practically out of the market, except where they 
have an advantage in the rate of delivery, and in these cases a 
few orders are being secured. The Outwood furnace is now out 
for repairs, but with this exception the production of Lancashire 
pis iron remains the same as it has been for the last few months. 

n outside —- quotations are very variable. Good Middles- 
brough brands delivered equal to Manchester are quoted at from 
4d, to 45s, 9d. per ton for No. 3 foundry, and 6d. per ton less for 
No. 4 forge net cash, but there are sellers at even lower figures 
than these, and in Lincolnshire iron, although the quotations for 
ordinary makers are about 45s. to 46s. for No, 3 foundry, and 1s. 
less for No. 4 forge, less 24 per cent., there is one brand being 
pushed in the market at a considerably lower price. For Derby- 
shire iron delivered into the Manchester district the quotations 
are about 48s. 6d. per ton for No. 3 foundry, and 47s, 6d. for 
No. 4 forge, less 24 per cent. 

There is no material change to notice in the finished iron trade 
either as regards prices or demand. Lancashire bars delivered 
into the Manchester district are quoted at about £5 17s. 6d. to 
£6 per ton, and ne although there is Foren 
nothing doing in this iron, at about £6 per ton ; North Stafford- 
shire bars ranging from £6 2s. 6d. to £6 5s. per ton. Forges con- 
tinue very short of orders, and there is still very little being done 
either by founders or engineers. 

In the coal trade any improvement is still confined to house 
fire classes of fuel, for which there has been a better demand 
with the colder weather, and some of the pits are now tolerably 
busy, but so far as common coal for steam and iron making 
purposes, and burgy and slack for engine purposes are concerned, 
these classes of fuel continue a drug in the inarket and extremely 
low in price, with a great deal of pushing to secure orders, burgy 
copeciely exhibiting a downward tendency. The quoted prices 
at the pit mouth are about as under : Best Wigan Arley, 9s. 6d. to 
10s.; second qualities, 8s. 6d. to 9s.; common, 7s.; Pemberton 
four-feet, 6s. 8d. to 7s.; common coal, 5s. to 6s.; good burgy, 4s. 
to 4s. 6d.; and slack, 2s, 6d. to 3s. 6d. per ton, according to 


uality. 
% As t intimated in my last report, a conference of the authori- 
ties of the existing miners’ permanent relief societies, and others 
interested in mining operations, was held on Wednesday st. 
Manchester, for the pu of taking steps to establish a national 
organisation to relieve the widows and children of miners whose 
lives have been lost in mining disasters. The chair was occupied 
by the High Sheriff of Lancashire, and addresses in favour of the 
objects of the meeting were delivered by the seo Pee Man- 
chester, the Mayors of Manchester and Wigan, Mr. Thos. 
Knowles, M.P., Mr. Joseph Dickinson, her Majesty’s Chief 
Inspector of Mines, and several revresentatives of the miners’ 
unions in different parts of the country, and a resolution was 
appointing a committee to take such steps as might be 
thought desirable for the formation of a national miners’ perma- 
nent relief organisation. 

The iron trade of North Lancashire and Cumberland occupies 
at the present moment perhaps a position of greater depression 
than forsix years back, and it is now evident that the winter’s trade 
will be of a limited character. Makers, in some instances, have 
fortunately secured contracts for delivery during the early part of 
next year, and these, with the few orders which are for immediate 
delivery, enables the make of the furnaces to be maintained 
although deliveries have fallen off, as local railway traffic receipts 
testify. Producers of iron have lately been tempted with orders 
at lower values than those which have been accepted in the early 
part of the season, but the firmness with which they refuse any 

ractical decline in values is another proof that the lowest point 
fas been reached at which sales of iron can be made with any 
commercial security. Steel makers have in hand a few contracts 
for delivery or: fore gn account, but their chief market is on home 
account. It is probable the mills will only be able to work four days 
per week during the winter. Iron shipbuilders have been working 
down their contracts for a few months past without any corre- 
sponding incoming of orders, and the number of hands employed 
has consequently been fromtime to time reduced. iron is 
depressed to a great extent, and the mills are indifferently 
employed, while makers find a 09:65 | to produce at the values 
which are current in the market. Iron ore shows a quieter 
feeling this week than for some time past, and raisers are accept- 
ing lower prices. The Furness Iron and Steel Company have 
given notive that they intend closing their iron mines at Greens- 
coe and Goldmire, till they are open in a position to work them 
at a profit. Mesers. Denney, of Dalton, have also closed their 
mines during the winter, owing to the depression, and also to the 
fact that they experience such a difficulty with the water at this 
season of the year. The engineering trade is very quiet. Coal is in 
limited consumption by manufacturers, but the domestic demand 
is rather better. ‘The coke burning industry in Cumberland is 
making and it is likely to become an important means 
of f labour on the one hand, while on the other it will 
tend very greatly to cheapen the supply of coke to owners of 
furnaces. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 
In the iron worl districts the condition of the artisans iy 


something al yond precedent, The mayor, who has 
made a personal inv beet crgner Aner ire Ry 
that the sufferfng ex anything that could be described. He 


found hundreds of families, not living, but barely existing on the 
wages of one day’s work a-weék. In these cases all the furniture 
has gone to provide food, and the poor people are now face to 
face with starvation, nome several casea of death from desti- 


tution have alread Relief measures .on a large scale 
are being organ’ and immediate is given in a 
few of more eases. There is no m about the 

all th The iron trade of the country haa 


cause of is distress. e 
literally had its back broken, Iron is eee See. superseded 


es sales Di alas 
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unwise in their gereration, fronmasters are themselves far with them some definite answer to it. The reduction the Lesmahagow and Loganlee , the 
ion theese The en ine aioe hae’ i frepoed will ce int full operation om the 14th December. ston Collieries, peg ag eng yee 9 em rn or 
mores a are BE a memes ew E Be pee rom the wording of the resol it will be seen that the mine- | have also reduced bes go Mp Sage or 
ing, *8 handicapped the home manufacturer in competing owners are fully aware that the miners are at present very far | iron trades that the pry he asap fea yr 

Now that it is too late to the | from overpaid, and it is officially stated that the average earnings | but in almost every department ; Py er 
mischief, pa aca oll ea} admit and of a miner now are only 23s. a week, and this sum is subject to lend, <ithiee Woe wanes evo Wels ates © < 
their error. ee ree eee ee en aa. deductions for loss of time, through sickness, and other unpre- | shortened, while in some few cases resort being 
int toe pron Tey iets nee cnder | be made thaverage earnings of the miner will be scatesly ife and Clackmannan Operative Miners’ Association has 
takings and extensions, and 0 largely oT a means a RS SS a Se shee resolved that all mines in the two oats a 
F pronatice Sh Be atest wes many cases quadrupled. Sones Sa papetees Sone Vent mony of Hn aaah Soe SO Crely Dies SN ES SS SS OS eee 

very Fag Ai when | as some owners timated case in secretary. 
orders fell pg Er pha Fig alg nt eget te event of any opposition to the proposal na 5 have bales slates, i Chines Randolph engier, a none So m0,000 
ae ” of Gas Rnglich peedooncs—soasters and men | the mina deme a ite dated prospenig. Ne doubt some | i hrs will to the Eonstors of Glangow Uniranity, to aid in 


ion, and a settled 


to 

other day; “‘they are a plucky people, and refuse to admit they 
are so badly hit as folks 3 fey pa come round all right yet. 
If they must give in. Our firm will give them grace, and 
others, I think, will be disposed to do the same.” 
pene © Cash ildi prams te fhe Benth, bes olecdy 
affected the for shi iler plates, the latter specially 

cen those. A large trade is done 
Cly: Seis qunentiey fe 9 Sint ot 
shipbuilding irons—and now I must add, shipbuilding steels. The 
uced work in the northern yards, therefore, means less employ- 
ment in the mills here, and the effect is felt almost immediately 
after the reductions commence in the North. 
The steel trade continues dull, and the rail makers on folly 

are 


Rails - made at prices which are 
altogether unremunerative ; and although the rail trade is much 
better than that of iron, I hear various hands that the 
machinery put down to produce steel rails in competition with 

jum and the coast-wise firms, could be much more profitably 

ed if to other branches of manufacture. But the 
ty in these days is, what branch ? 

The cotton distress in Lancashire continues to untavourably 

spindle steel, and the orders for tools and 

light, the only important customer for files at pre- 
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files are v 

sent being and the market will soon be closed for the 
Two i houses report that they are fairly off for 

orders. rally, however, this is not the case, and I hear that 


the employers contemplate asking their workmen to concede a 
rediction of wages, or in the event of their refusing to do that, 
to consent to a ent of the working hours. This 
plainly means that they shall ‘0 back to the ten hours’ system, 
and it is singular, arnid all the i uragement to which the engi- 
neering have been subjected, that the workmen have been 
able to maintain the nine hours’ system so long. The competi- 
tion of the Scotch firms is very keen, and latterly the Belgian 
houses have pulled off many contracts which ought to have been 
~ fae gt a Derb sh pected fill 
in yshire irons was ex to give a fillip 
to the demand, but I am informed that it has had rs fay oe 
effect. At one of our large works contracts were entered into for 
heavy supplies of raw iron at a time when it was supposed to 
ane = the bottom. Iron og arog much since then 
is are now positively losing 10s. per ton on every 
ohiine — < an a _— days of fine 
_ ing” ten i ton e difference. ota- 
tions are made as low as 37s. for No. 3 and 36s. 6d. for Noe 4 
forge, which is further reduced by the commission. I hear of 
i ing realised at rates outside the market quota- 


tions 

The coal trade for household sorts is brisker, but prices 
remain stationary, best Silkstone making 12s. 6d.; seconds, 9s. 6d.; 
bey 2 6s,; and om 4s. to > Less 5 aeapeon. & os sent 

e metropolis than at the corresponding peri t year. 
Very little steam coal is supplied for cupertelian. Very few dis- 
putes in the district now remain unsettled. 

I have been informed that the inspectors inted by the 
Government to inspect, in the various stages of production, the 
armour and ship-plates they had under order at the different 
works have all been transferred to other parts of the country. It 
is stated, also, that all the important Government contracts have 
now e , and that, tho 
She the last ip Sor gietie Sie Been eaten by 
manufacturers in the South Wales This amounted to 
20,000 tons, or close on £300,000. The makers at Middlesbrough, 
Barrow-in- Swansea, and other coast towns can ship 
their plates by and thus save 10 per cent. in the cost of con- 
veyance alone. firms have tried in vain of late to get 

uctions in railway rates, and this is the result. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue iron market on Tuesday was fairly attended, but the tone 
of business was not impro There does not, either, seem to 
be any prospect of an early improvement, and the in the 
quantity of the iron sold will soon begin to tell in upon the 
stocks. to the greatly reduced prices ofS iron, 

ironmasters are scarcely able now to compete 
the Scotch trade will — by 


pate See Cleveland iron were 37s. for No. 3, 39s. 
or No. 1, and 36s. 6d. for No. 4 forge. These were makers’ pri 
while merchants offered No. 3 at 36s. 8d., No. 1 at 38s. 6d., 


No. 4 forge at 35s. 6d. There is a strong belief that prices will | £4626 


yet go lower. Blast owners are reducing the w: not 

only of blast-furnacemen, but of all who are engaged in soy tay 

in connection with their works. This will enable them in some 

measure to bear the great fall in prices. The utmost economy is 

being practiced in every Aopetnent A complaint is made that, 

<a the condition of the coal trade, coal is now selling at 
igh a price. 

The Cleveland Mine Owners’ Association met on Tuesday, and 
arrived at the following resolution with regard to miners’ wages : 
—* ihe Cossiene ingens are reluctantly compelled to seek 
a gen ion in the prev: ining rates@f wages. The 
condition of the Cleveland iron le is as to render a reduc- 

i item of cost essential to the continuance of 


tenders were invited as usual from | § 





in this The wages arbi will soc 

The employers have appointed Mr. Edward Williams, = 

sident of the Iron and Steel Institute, to act as their arbitra- 

tor, and the workmen have now fixed upon Mr. Lloyd Jones, the 

editor of the Bechive, to act on their behalf. The umpire will be 
ted by the two arbitrators, and will sit with them durin 

e hearing of the case. The amount of reduction asked is 6d. 

r ton on puddling, and 5 per cent. on other classes of mill and 
dha work. The prices now are 7s, 6d. per ton for puddling and 
proportionately for other kinds of work. Ten years ago they 
were even lower they are at present; the average for 
mottled, gray, and forge, being about 7s. 3d. The plate trade, 
which has been fairly brisk for a long time, is not in so ho ful 
a condition at t. Exports are beginning to fall off, and the 
ocal demand is not so —. For ship wan the prices are 
£5 17s. 6d. to £6 2s. 6d.; for boiler plates, £6 17s. 6d. to £7 2s. 6d. 
less 24 per cent. in cases. 

Messrs. Hopkins, Gilkes, and Co. are engaged upon a large 
African order for pipes, amounting to several thousand tons. 
The pipe founders generally have not much cause for complaint. 
Tron shipbuilding is dull at present. —- ’ 

Messrs. Bolckow, Vaughan, and Co, continue working at full 
pressure at their Eston Steel Works, which, as I recently 
announced, are to be lighted by the electric lightin ote. 

The Northumberland Miners’ delegates have offered to accept 
a reduction of 74 per cent. instead of 10 per cent., as demanded 
by the coalowners. That offer has been refused, and unless an 
agreement is meanwhile arrived at, notices to terminate engage- 
ments will be issued to the miners at once. The Durham and 
Northumberland coal trade is very depressed. 


_ 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TAKING into account the crisis through which we in Scotland 
are passing at this moment, it would be unreasonable to expect 
any marked improvement in trade. Indeed, such a thing has 
almost come to be despaired of, and we have to content ourselves 
with whatever comfort we can extract from the assurance that 
matters are not very much worse than they have been for a long 
series of weeks, This is the position of affairs with respect to 
the iron trade; but in many other trades, such as eg terre J 
and outdoor occupations, short time and lower wages have now 
become a necessity. The cotton factories have also been obliged 
to go on short hours, and hundreds of men are idle in the streets 
of Glasgow, ard crying to the authorities for bread. Add to 
this the stagnation and suffering caused by the failure of the 
City of Glasgow Bank, and the ~ greimes wen of still impending 
disasters, of which we cannot rid ourselves, and it will be no 
matter of astonishment that business is so very flat. The 
Benhar Coal Company, whose difficulties I noticed last week, 
have stop) all their collieries in the Shotts district. At a 
meeting of the shareholders of the company, held in Edinburgh 
on Tuesday afternoon, it was resolved to appoint skilled engineers 
and experts to report upon the properties, while efforts will be 
made to procure the necessary capital to prevent the company 
going into liquidation. 

e warrant market has been dull, with prices about 6d. lower. 
On Friday there was_a limited business at 43s. 34d. cash and 
43s. 5d. one month. Business was done on Monday forenoon at 
48s. 3d. to 43s. 2d. cash and 43s. 4d. one month, whilst in the 
afternoon 43s. 3d. cash and 43s. 44d.,one month were paid. 
Tuesday’s market was = = at 43s, 24d. and 43s. 2d. cash 
and 48s. 4d. five weeks. On Wednesday business was done at 
48s. cash and 43s. 14d. one month. ‘o-day—Thursday—the 
market was very flat, with a good business at 42s. 9d. and 42s, 8d. 
one month, and 42s, 8d. and 42s. 7d. cash. 

There has been a decrease of 1035 on the shipments of pigs as 
compared with those of the oe week, but a comparison 
with those of the corresponding week of last year is favour- 
able to the extent of 143 tons. Last week’s imports from Middles- 
— were 1337 tons better than those of the week preceding, 
but they were 2101 under those of the corresponding week of 1877. 
ince last report one furnace has been extinguished at Gart- 
sherrie, leaving eighty-seven in all in blast as against eighty-nine 
at the same date last year. 

quantity of iron was withdrawn from Messrs. Connal 
and Co.’s stores, where there are now 199,700 tons. For makers’ 
iron the de continues very quiet, and prices are still tending 
downwards. In point of fact, most of the special brands have 
been reduced in the course of the week in sums varying 
from 6d. to 1s. 6d. per ton. The quotations are now as follows :— 
G.m.b., f.0.b. er Oty, r ton, No. 1, 44s. 6d.; No. 3, 43s.; 
Gartsherrie, No. 1, 51s.; No. 3, 47s. 6d.; Coltness, No. 1, 52s.; 
No. 3, 47s. 6d.; Summeriee, No. 1, 49s.; No. 3, 44s.; loan, 
No. 1, 58s.; No. 3, 47s. 6d.; Carnbroe, No. 1, 45s. 6d.; No. 3, 
44s. 6d.; M , No. 1, 45s. 6d.; No 3, 43s. 6d.; Clyde, No. 
1, 47s.; No. 3, 43s. 6d.; Govan, at Broomielaw, No. 1, 44s. 6d.; 

0. 3, 6d.; Calder, at Port Dundas, No. 1, 5is.; No. 3, 
44s. 6d.; Glen; ock, at Ardrossan, No. 1, 48s.; No. 3, 
45s.; Eglinton o. 1, 44s. 6d.; No. 3, 43s. 6d,; Dalmellington, 
No. 1, 44s. 6d.; No. 3, 48s. 6d.; Carron, at Grangemouth, 
. 1, itto, specially selected, 65s.; No. 3, 57s. 6d.; Shotts, 
at Leith, No. 1, 528. 6d.; No. 3, 49s. 


‘actured iron trade is dull as s home orders, 


but good consignments are being made to foreign countries. Last 
Fare gn Li 


week’s shipments included worth of machinery, of which 

was sugar-making for Jamaica, £4900 for Rosario, £2067 
for Adelaide, £1180 for Melbourne, £1050 for Demerara; £6810 
castings, of which £2300 went to Adelaide, £1670 to New Zea- 
land, and £1622 to Bombay ; £3400 bars, of which £2007 were 
despatched to Montreal, and £1050. to the Mediterranean, and 
£7100 of miscellaneous articles. 

The coal trade in the West of Scotland shows some slight im- 
provement as far as regards household qualities, which are more 
in request on account of the cold weather now being experienced. 
Prices for these are in some cases a fraction higher; but the 
supply is so ample that no substantial increase in value is antici- 
pated es, the export trade is just now being restricted, 
and in fact the trade is not materially altered. In the eastern 
mining counties there is also rather more inquiry for domestic 
wants ; but very few vessels are sae tery og at the different 
ports, and, with five days’ work a week at the pits, stocks are 
= to be steadily increasing. 

early the whole of the a ‘ 4 Saami a either 

or are in process ucing the wages eir work- 
men. Colville, of Dalziel Ironworks, Messrs. Goodwin 
and Co., ironfounders, and the Coltness Iron Company, have 
given notice of reductions, in the latter case aff eeu 
of workers in the company’s employment. The Mo: d Iron 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue share list tells Sie ale at She genera) Mageesslon one 
the iron and coal trades. Ebbw Vale is as ores 
fluctuating between that and 6 ; Rhymney works from 14 to 
and Tredegar 14 to 15. Rumours have been rife in the 
world of possible reverses, but I do not think any groundwork 
fact exists. If reverses were probable the summer would 
brought them to light, but now we are entering upon the busy 
season, and,coalowners will find it more difficult to get vessels to 
charter than orders. Firms having foreign — report 
favourably of prospects for the winter, and it is tolerably certain 
that the French trade will advance, and a comparative increase 
take place also in the trade with Spain. The merits of Welsh 
coal were signally shown at the Paris Exhibition, and coalowners 
calculate upon having made an impression whi result 
in an increase generally of the continental trade. From 
a good source of information I also glean that foreign stocks 
at the various coal depdts have fallen very low, and 
as soon as coalowners can su in getting vessels at moderate 
freights, a large quantity of best coal will be sent off before the 
severe season sets in. This will give an impetus at the 
pits, and result in bettering the condition of the co This be 
much wanted. It is on account of the very depressed state 
the coal trade that the miners feel no interest in the projected 
Miners’ Permanent Fund, and that the movement flags so much. 
I do not, however, despair of seeing the fund started. It is of 
vital importance to the men that it should be, for public aid in 
the event of future disasters, cannot be relied upon. 

The certificated manager at Dinas Colliery has had his certifi- 
cate suspended for six*months. The charge was for the accumu- 
lation of gas in the working in August last. Much has 
been caused in the coal world by the announcement of the death 
of Mr. Maynard Harrison, colliery manager at , from 
typhoid, and the question is propounded how far is the fever 
prevailing in the district due to Abercarne. The atmosphere in 
the locality must be seriously affected, one would ——_ by the 
effluvia proceeding from the pit, where so many of the bodies 
lie, but Pargoed is almost at too great a distance to be affected, 
and as Abercarne is eg met y healthy, this can'scarcely be the 
cause. Mr. Maynard Harrison was son of the late cashier of 
Dowlais Works in the time of Sir John Guest. 

The exports of coal from all Wales were under 90,000 tons last 
week. It isa noticeable fact that the small men and inferior 
coals having been driven out of the market, the quality of coal 
now sent from all districts is of the finest character. I have seen 
coal lately from Nixon’s colliery—in icular ae ere 
m9 facepecn | quality. Plymouth, arthfa, and lais, are 

very good. 

The speculation of Mr. Williams on the left bank of the Taff 
promises well, and either No. 3 Rhondda or the Mynydyslwyn 
seam is expected. The effort is with marked 
for if he succeeds a number of “ takings” will follow. 

Coke is in fair demand, Dinas Main samples are particularly 
good. Quotations range from 9s. 6d. 

My iron and steel trade budget this week is meagre. The 
College Works are going in for coked bars. Pentyrch 4 
moderately off for orders. At this place the brand is of hig! 
repute, so — are maintained and 1 orders at low rates are 
ignored. Dowlais has been slacker, and if its rare orders for next 

ear’s delivery were taken away there would not be much to do, 
From Dowlai a wat —— to ig Lotin, but = Mon- 
mouthshire district a better cargo despatched from Newport, 
Mon., in the form of 1850 tons rail iron for India. 

Nothing satisfactory can be reported either of the iron or steel 
trade, and, as an ironmaster stated this week, prospects are bad, 
and nothing hopeful can be stated, though prices are excessively 
low. A better demand has set in for tin-plate. Ordinary coke 
commands from 14s. to 16s. per box, and best charcoal is in some 
places as high as 22s, 

Some stir has been caused in the Swansea district by the 
marked advance in the price of tin, as much £13 having been 
obtained ton. As a sign of the times, an important foundry, 
that of Mill-lane, Cardiff, was put up for auction, last week, but 
no one bid for it as a going concern, so it was dispersed, 
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and all, in 300 lots. lys tin-plate works, are busy, 
and the brand is a good one. 
CONTENTS. 
PAGE PAGE 
Tae ARMSTRONG Divipep Movun- Books Recervep .. .. «. «. 875 
TAIN Gun _ (Illustrated).. .. 365| MineraL SrTatistics. 1877. 
MINING AND METALLURGY AT THE oR RSPR i ee 
Paris Exurertion. No. VIII. 866 | Steam Burnpinc CRANE AT THE 
Our Ram, Exports .. .. .. 367) Parts EXusisirion. 
GurpaL Fan aT THE SACRE ie ar + ww 876 
Mapame Pits. (Illustrated).. 368 | Too. ror Serrina 
Giypon’s Patent LusBricaTor. Suipe Vatves. (Il \).. 877 
(Illustrated) .. .. JEFFERIES’ PATENT BALL VAL’ . 
ETTERS TO THE EpIror— ee RT a ee 
FREE TRADE AND Protection 870 | HypRav.ic Lirts aT THE PaRIs 
THE or Crvm Enat- Exarsrmion. (Ik os 
NEERS .. .. «. «+ «. 870) CLARKE AND Surciirre’s Fans 
COEFFICIENTS OF Friction .. 870| AND TIRES... .. .. «. «+ 877 
Tue Laws or Motion .. .. 370| THe Parent JOURNAL.. .. .. 878 
Marine Governors .. .. 370| ApsTRacts OF SPECIFICATIONS .. 879 
NavicaTion OF THAMES... .. 370| THE Iron, CoaL, AND GENERAL 
Rattway Martrers .. .. .. 871; Trades oF BIRMINGHAM, 
Nores AND MEMORANDA -. 871 WOLVERHAMPTON, AND OTHER. 
MISCELLANEA... .. «.. .. «- 871] Disrricts .. .. «» 881 
Enotne Feepine Gurpa FAN aT Nores FRoM «. 381 
THE Sacre Mapame Pits. Nores FROM THE SHEFFIELD 
(iilustrated) .. .. .. .. 872| Dusrmicr .. .. -. 381 
LEADING ARTICLES— Nores rrom THE NorTH oF 
INDIAN Frontier Rariways.. 3738| ENGLAND .. .. -. 382 
Paris ExurpitTion .. .. 878 | NoresrromScoTLaND .. .. 882 
Tue Execrric Licut In THE Nores rrom WALEs AND ADJOIN- 
Unirep Starrs .. .. .. 374) INGCOUNTIES .. ge .. o- 382 
Tue Gavce or Street TRAM- PARAGRAPHS — 
WAYS.. .. «2+ «» ee «+. 874] The New Docks at Barrow .. 367 
Ramway Brakes .. .. .. 875| Tramways for Barrow-in- 
FounDING IN AUSTRALIA 375 ay Rear fs 
CreopaTra’s NEEDLE .. .. 375| The M -. 368 
TURE— New Railway - »- 368 
Ure’s Dictionary of Arts, M Next Week .. .. 873 
page = or’ South Pe tar mare 376 
ry. » FBS. King’s Engineering 
Vol. IV. Supplement .. 875 Boclety .. 1s se oo oo S87 














Nov. 29, 1878. 


THE ENGINEER _ 


383 








GUN-COTTON EQUIPMENT FOR CAVALRY. 


toon inch wide between thea, Ts ts safer with thee: 


small ones to put them as nearly in contact as le. 
Tue official report sent in by Colonel Maitland on the | 4. to the quantity n s 
‘ ‘ : : ecessary to produce any given 
present Turkish equipment noticesthatthe Turkish cavalry | an igin. 8 gra ys Weatroyed by the application 
are totally unprovided with any means for the destruc- | of 1} Ib. of cotton per foot run, A line of each 
tion of bridges, fences, or other j aiding what | 12in, sq was cut level with the ground the 
might be expected to follow, namely, that the Russians, ypu a 1b, disc and 10 half lb. discs per It 
Gaviig tes tate wae, wero never Seta by the destruc- exhaust a considerable quantity of tee cavalry 
tion of a single bridge. Until recently our cavalry had may to undertake much work on this scale, but it 
no ised provision made for this description of | would of course often be well worth while to do so in 
work, but there now exists an equi of gun-cotton | order to destroy a bridge. 
discs and primers of a sim suitable character.| It is sometimes desirable to le captured or other 
Two tin cylinders are i about 2ft. long, which are qune whieh are likely to fll into enemy’s ; for 
in special wallets, each cavalry soldier carrying gun-cotton is especially suitable. Suppose 
one on each side. One cylinder contains about 22 one oz. | operation has to be hastily executed in the field, it may 
dises i readily be eff in the following wa: 


of gation, the other contains primers 
and Bickford’s for the ignition of the charges. The 
cotton discs should be dry, because wet gun-cotton 
requires a specially strong detonator to explode it. The 
method of usi the gun-cotton is as follows :—A suffi- 
cient number of discs are taken out and ga touching, 
or nearly touching, one another against the object whic 
it is wished to destroy. A 20 dram detonator with its 
uick match is now inserted into the perforation of one 
Fins and the quick match or Bickford’s fuse ignited. The 


LEADER TURNED ‘To LeEwaRD 





y Bag « 
Place 11b. of cotton, whether in a slab or in discs, on 
the gun near the muzzle, as shown in Fig. ek arvhethan 
sufficiently to hold it in its place. Insert the detonating 
pet, turning the fuze end to leeward to prevent the 
ame of the burning fuze by any means reaching the 
cotton, and so generating ignition instead of detonation. 
The fuze on being lit, burns forty seconds, and the cotton 
detonates, forcing in the bore of the gun to a sufficient 
extent to make loadingimpossible. Should it be desired 


Fic | 








length of this is sufficient to occupy about 40 seconds in 
burning down to the detonator. The man who has lit 
the fuse has therefore abundant time to get away, if no 
accident interferes with his movements, but he would 
ay be safer in having his horse led to a little 
istance than in mounting it close to the burning fuse. 
The discs are dry. Should the main store of gun-cotton 
at any time get wet, it would be necessary to issue a cer- 
tain proportion of dry discs for purposes of ignition, for 
although wet gun-cotton may be detonated, and has fully 
the explosive force of dry cotton, it requires either a very 
sie 1 detonator or a dry disc of cotton to fire it. 
riously enough, there appears to be no sealed pattern 
appliance for igniting the Bickford fuse. The “ Labora- 
tory Notes” suggest the use of a vesuvian, and there is 
no doubt that this is sufficient for the purpose, but it is 
not our usual habit to depend on means of this 
“Bohemian” character. The equipment, with this 
curious exception, is very convenient and efficient. It 
is proedes, however, that men will look a little doubt- 
fully at the proposal to carry so much detonating matter, 
to say nothing of the gun-cotton on their saddles. The 
latter is ] ess enough, and a few experiments would 
exhibit its character sufficiently to win the confidence 
that is desirable in those who have to deal with it. If, 
for example, a dise be lit by hand by an ordinary 
vesuvian, it will be seen that when ignited by flame 
it burns without explosion, if unconfined. en wet, 
it cannot by any means be exploded by heat, but a suffi- 
cient detonation will effect this—possibly that of 100 
ins of detonating composition. The men’s service 
etonators contain twenty only, and must be inserted in 
a dry dise—about two or three dry discs would be suffi- 
cient—to start the action in wet cotton. A curious test 
is exhibited in the laboratory to men under instruction, 
of the non-liability to ignition of damp cotton by ordinary 
flame. A slab which has been soaked in water sufficiently 
to saturate the interior portion to a gonth of perhaps be 
is cut in half, and the dry interior lit by a match. e 
interior dry ig bene burns furiously away, eventually 
— out, and | re the exterior ym He ell so com- 
pletely unburnt that after the process has been performed 
on each half the two can be put together so as to re-form 
the original slab in a hollow condition. The safety of 
wet cotton is thus indubitable, but dry cotton is nearly 
rs | safe, for there is no evil in its ability to ignition, 
carried as it is in closed tin cylinders, and dry cotton is 
certainly more readily available for action. As to the 
detonators, safety with them depends on the method of 
carrying them. As they are held in grooves in wood, they 
appear to be safe. e only come oat would be 
awkward would be thesudden crushing of the cylinder con- 
ot detonators. A bullet, for example, if it 
through the cylinder in such a way as to strike a deto- 
nator would unquestionably cause a nasty explosion and 
injure the horse severely, perhaps the man also ; but this 
is as improbable a contingency as that of a bullet strikin 
any other equally small mark, say, for example, the rider's 
brains, so that it may practically be disregarded. 
_ To come to the capabilities of the gun-cotton discs 
issued in this form. For the communication of detonation 


it is necessary that the discs should be nearly touching | b 


each other. Larger discs and slabs may have spaces up 








to destroy a gun in a station when time and means are 
available, the work is much more completely performed 
v one sinking the‘gun, muzzle upwards in a pit, or 
else elevating it as much as conveniently may be. Then 
2 lb. of gun-cotton and a detonator, with an electric wire 
system of ignition, are put into a waterproof bag, and 
pressed to the bottom of bore of the gun, which is filled 
or partially filled ‘up with water. The charge is then fired 
by electricity, when the rigid transmission of force by the 
water causes the gun to bulge or crack severely, or even 
to burst altogether asunder, as shown in Fig. 2, which 
represents a 9-pounder gun acted on by 2 lb. of gun-cotton 
exploded in this way. 


un-cotton, then, has come into our service sanigreent 
e 


for the work of demolition of matériel in the field. It 
seems likely to be used also in rockets. Our war rockets 
have for many years had their heads plugged up with 
wood. This, as was often pointed out, was a strange 
thing; for a charge of powder would certainly have been 
better than nothing. A charge of gun-cotton is of 
course a very much more powerful explosive agent. This 
is now being tried on a large scale, A 6in. rocket has 
been made in the Laboratory, weighing about 100 lb., and 
containing in the head 131b. of damp gun-cotton, with a 
fuze bedded in a dry cotton primer, causing the detona- 
tion of the cotton on impact. The action of this against 
a building ought to be very powerful, the 13 lb. of deto- 
nated cotton corresponding to 52 lb. of powder strongly 
confined. Gun-cotton has been experimentally tried as 
a bursting ch for a common or Palliser sheil; but the 
shock which falls on a shell at the moment of discharge 
is a much greater source of danger than is to be found 
with a rocket, which only moves gradually forward. 








THE FLOUR MILL EXPLOSION AT MINNE- 
APOLIS. 


In the current number of Silliman’s American Journal 
yf Science there is an interesting paper by Mr. 8S. F. 
eckham on the disastrous explosion which occurred at 


Minneapolis, Minnesota, on the 2nd May last, which led | 8™@2 


to the total destruction of several flour mills in that 
town. According to his description of the event, he was 
startled by a sound as if a barrel had been overturned in 
the room above him, and in a few seconds the noise was 
repeated. He ran to the door, and saw the Washburn A 

cayeloged in black smoke, a huge column risi 
from it to a height of some hundred feet. A strong win 
was blowing in the direction of some other mills, and in 
five minutes flames and smoke were pouring forth from 
every window in the Day and Rollins and the Zenith and 
Ga. mills, which were between the Washburn A mill 
and the river, “producing a conflagration which from 
ordinary causes would not have gained such headway 
in two hours.” Six flour mills, shops, outhouses, and a 
number of empty and loaded cars were in es in a 
few minutes from the time that fire was first observed by 
any one who survived the disaster. 

me observers heard two explosions, others three. 
The concussion of the air was not of a kind to produce 
a penetrating sound, but resembled more a dull, hea’ 
low, which appears not to have been communica 
in any direction to any great ce. The smell 





of burning wheat and flour was perceived some 
minutes before the explosion by persons in such 
a position that the wind could carry the odour to 
them, while smoke was seen to issue from the exhaust 
flour-dust spout of the Washburn A mill some minutes 
P ing the explosion. When the sound attracted 
the attention of observers this mill was illuminated from 
basement to attic, and the effect recalled that of a bril- 
liant sunset. The light is stated to have appeared simul- 
taneously at all the Lteenigs Boe | were then driven 
ou the walls between the windows cracked and 
fell, the roof was projected into the air, and an immense 
volume of smoke and e ascended on high. The 


the | enormous and sudden displacement of air following the 


explosion wrecked the surrounding buildings. The 
window-sills of the round-house of the Chicago, Mil- 
waukee, and St. Paul Railroad, 40f%. or 50ft. distant from 
one of the mills, were drawn out towards the mill, causing 
a part of the roof to fall in, while plate-glass windows a 

uarter of a mile off were projected into the streets. 

heets of corrugated iron, forming the covering of the 
elevator, were picked up on the west side of the river 
more two miles distant. 

When the ruins of the buildings were examined it was 
ascertained that they did not explode simultaneously, 
but in succession. e débris of one, called the Hum- 
boldt Mill, lay upon the walls of the Diamond mill, and 
these in turn upon others which formed the western end 
of the Washburn A mill. The latter, it is clearly deter- 
mined, was the first to go, and the high wind prevailing 
at the time carried the flame to the adjoining buildings. 
There was enough burning middlings and flour thrown 
through the broken windows of these other mills to set 
them on fire, and they did not explode. The three mills © 
which exploded “ were all running with more or less open 
French br 9 purifiers,” while the three which did 
not explode had been shut down for several days. The 
French purifiers project a great deal more dust into the 
air of the mills than those which are enclosed ; and there 
is no doubt, as Mr. Peckham points out, that sufficient 
dust accumulates on the beams and machinery of any 
flour mill to produce an explosive atmosphere, if from any 
sudden cause the dust be scattered into the air and flame 
be communicated to the easily ignited mixture thus pro- 
duced. A subsequent inquiry placed beyond any doubt 
the fact that the mill which first took fire contained no 
oil or explosive material of any kind in a quantity in any 
way sufficient to account for the disaster. 

he cause of the explosion in this instance, like that 
which led to the destruction of the Tradeston Flour 
Mills, near Glasgow, on the 9th of July, 1872, is, as was 
pointed out in these columns at the time—see Tux Enat- 
NEER, August 30, 1872, page 145—to be traced toa “dry 
stone,” in other words, to the stoppage of the feed of a 
raed of stones which resulted in their becoming heated. 
t appears that in the present instance only two men were 
employed at a time “for the forty-two run of stone,” a 
number, as Mr, Peckham rightly holds, inadequate for the 
necessary supervision, it being impossible, from thie large 
space occupied by so many stones, and the noise resulting 
from their action, that, even with the signals usually em- 
ployed, dry stones can be detected as soon as they become 
an element of danger. How great the risk may be with- 
out an occurrence of mishap is pointed to by Mr. Peck- 
ham, who refers to recorded cases where the stones have 
ground together all night with no other result than the 
complete removal of the grooves which gave the stones 
a cutting edge, and to others where the grooves have 
been filled with charred wheat packed between them so 
tightly and firmly that a pick had to be employed for 
its removal. The case, however, arises where a piece of 
gravel or an iron nail is ground between the stones, and 
the attrition developes a temperature which causes igni- 
tion. How readily a mixture of flour and air can be set 
on fire, and how dangerous is the result, was pointed out 
at the time of the Glasgow explosion by the late Profes- 
sor Rankine and Dr. Macadam, who found the pressure 
of the resulting gaseous products to be equal to that of 
eight atmospheres. 
he first fire in the Minneapolis mills had been traced 
conclusively to a set of stones which ground nothing 
but middlings, and all that is known concerning its 
origin confirms the supposition that the fire originated in 
a set of stones which, together with five others, discharged 
into a common spout or conductor communicating with 
a dust-house, where the dust settled to the amount of 
several hundred pounds a day. <An explosion in this 
conductor, carrying flame to the dust-house, wouid 
scarcely fail to cause the successive explosions of the 
dust-house and the several storeys of the mill, the shock 
of the first explosion sufficing to throw the dust of the 
mill into the air. . 

Stones will run dry, and it may be barely possible to 
avoid such an occurrence by human foresight. Let it be 
ted that experience has shown that in ninety-nine 
instances nothing is injured but the stones themselve 
the one per cent. of residue is burdened with fearfu 
possibilities. Other materials containing a large propor- 
tion of carbon may, when in a fine state of division, and 
when mixed with the requisite amount of air, cause 
explosions of a violent kind. The extent, for example, 
to which the finely divided coal present in the adits o 
a mine may by its sudden combustion contribute to the 
disruptive power yay during an explosion of fire- 
damp, has not yet been fully determined. 

‘ 








Krye’s Cottece Encrnerrine Socrery.—Friday, Nov. 22nd, 
Professor W. G. Adams, M.A., F.R.S., in the chair. Mr. E, 
Conder, jun., read a — On the Electric Light.” He first 

ve @ short history of the early experiments with the light, and 

escribed the first regulations used. He then described the 
Jablochkoff candle, the -Werdermann’s, Rapieff’s, and the 
Farmer-Wallace—Ladd’s—lights. He next gave a brief idea 
as to cost, an account of the localities where the light is 
adopted, and a surmise to Edison’s process ; and, lastly, expressed 
a few ideas as to the probable adoption instead of gas. Professor 
Adams then made a few remarks on Mr, Conder’s paper,.and 
showed some interesting experiments, A discussion then followed 
and the meeting closed. 
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PERUVIAN RAILWAYS. 
Tue following paper, “On Peruvian Railways,” has been 


written by Dr. Heath, for the Railway Age, an American con- the 


‘The reputation gained by the late Henry Meiggs through his 
nil ee te te i 


of rail of which less than 1100 miles cost more than 
118,000,000 dols., the in South American history 
of this make a short article on Peru and her 


interesting to the general reader, as well as to railway 
men. Leaving New York 7 in one of the tri-monthly steamers 
the Pacific Mail, or one of the steamers of the Atlas line, you 
landed in nine days at inwall—called Colon in South 
Trains leaveeach way at7a.m. 1 
The Pacific Steam Navigation 
—— Panama 


IE 


Te 
a 


& 
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ving at Callao in sixteen days. d 
to Valparaiso semi-weekly, time, nine 
on the coast as far north as 
days ; a bi-monthly line to Europe, 
daily coasters north and south to 
Modern Peru occupies ically that 

between 34 . and deg. south 
and 814 deg. longitude west of Greenwich. 
nearly an mage to imarariabie forest, 
mahogany, calisaya, rubber trees, coffee, cocoa, 
It is drained by the principal sources of the 
Amazon. Its centre is a double chain of mountains, whose 

many thousand feet the eternal frost, 

a plateau 9000ft. to 12,000ft. above the sea, which, with the 


iy 


less ele summits, gives abundant pestnrnge to herds 
of horses, sheep, lamas, alpacas, vicunas, and yields good 
crops wheat, rye, oats, barley, and potatoes; also rich 
veins of silver, copper, iron, quicksilver (cinnabar), coal, 

soda tash. Its 


zinc, gypsum, and various nitrates of " 
western a gradually ascending plain from the ocean to 
the base of the mountains, is an almost barren desert from 
want of water, a depository of petroleum, salt, nitrate of soda 
and Lr gars yields the finest sr age fruits, 

with rice, sugar-cane, and coffee, and the 
become perennial trees of 12ft. to 
25ft. high, with trunks 2in. to 5in. in diameter. While western 
Peru, rainless, gives 86 deg. maximum temperature for mid- 
summer and deg. minimum for mid-winter, eastern Peru gives 
a tropical heat with rains and vegetation, and its centre portion 
has a climate similar to the United States between the 35th and 
40th parallels of latitude. The air coming from the Atlantic 
passes over Brazil, absorbing the moisture from the mighty Amazon 
and its tributaries, ascends the Andes, there depositing it in rain, 
hail, andsnow, passes westward one hundred toone hundred and fifty 
miles, and again falls to the level of the sea. A part then returns 
eastward over the cool waters of the Pacific, absorbing little 
moisture, reaches the land, equalises the temperature, is sucked 
up the western slope to the summit of the mountains, and meet- 
ing the westward current is again driven to the sea, thus making 
the constant south-west wind of Peru, and clear weather. The 
sea at high tide washes up quantities of fine sand on the beach, 
which dries at low tide, and is driven inland by the wind, and fills 
up ravines even to 300ft. of depth and one mile across, banking 
up behind every protecting surface, and in its passage over the 
barren plains accumulates in cr t-shaped, constantly moving 
dunes. The shifting sand and barrenness of the country, with 
the many ravines and uncertain streams, would make the con- 
struction of railroads along the coast costly, and their maintenance 
expensive. Formerly one going to the capital—Lima—had to wait 
een see. or go on horseback a journey long, tedious, and 
perilous. The only means of travelling was on beasts or on foot, and 
yet the passage from the coast to the interior with but few excep- 
tions is still the same. Peru wisely appropriated the wealth 
derived from the sale of her guano and nitrates to opening up her 
distant provinces. Providing in most cases only the capital, 
everything had to be iapectel, even to labourers. 

Payta and Piura Railroad.—The most northern railroad is the 
Payta and Piura, sixty-three miles long, placed under contract 
with F. Blume in 1872 at a cost of 1,945,000 dols. Leaving 
Payta on the level of the sea, it ascends by aside cut the S0ft. 
bank that here forms the coast, passes nearly north to Colan, 
turns east up the river Chira to Zullana, then south to Piura, 
the first city founded in Peru by Francisco Pizarro in 1531. It 
is unfinished. A proposition was made to run a branch from 
Colan north to Tumbez so as to give greater facility to export the 
— and fruits from that place, but as yet only words have 

en expended ; 150 miles ‘“‘Up South” across the desert of 
Sechura and its salt regions, an beyond the Lobos Islands with 
their guano, are the Eten and Ferranafe and Pimentel and 
Chiclayo railroads. 

Pimentel and Chiclayo Railroad.—This is a narrow gauge con- 
necting Pimentel with the principal cities; is patronised mostly 
during the bathing season, Pimentel being almost deserted except 
at such seasons. Its stations are Chiclayo, Lambayeque, 
Muchumi, Tucuma, Pisci, Ferranafe. From Chiclayo to 
Lambayeque it runs nearly parallel to the Eten and Ferranafe, 
and both pass through rich rice and sugar cane fields. The 
average amount of rice raised in Lambayeque alone is from 
8,250,000 Ib. to 9,750,0001b. yearly, and the estate of Patapo 
furnishes fifty tons of white sugar daily. 

The Eton and Ferranafe Railroad.—Beginning with an iron 
wharf 2650ft. long, has with its branch to Palapo ten stations : 
Port of Eten to Eter, 2 miles; to Monsefu, 4; to Chiclayo, 12, 
(Lambayeque, 19; Ferranafe, 29); Pomalea, 18; Combo, 21; 
Tuman, 24; Patapo, 31. During the year 1873 it carried 
250,000 passengers. Fare per mile, five cents first-class, three 
cents second-class. Forty-five miles further south is the port of 
Pacasmayo. A wharf 100ft. less than half a mile long enables 
the landing of passengers and freight at all times. A Mitchell’s 
skeleton, it is a well-made structure similar to that at Eten, only 
better material and more expensive, costing 800,000 dols.. Until 
these wharves were built all landing was by means of large launches 
or rafts of “balsa” logs. e danger was very great, and many 
lives each year were lost, even though the steamers h many 
times to make a round trip without landing, or taking on a single 
passenger or pound of freight. 

Pacasmayo, Guadalupe, and Magdalena Railroad, contracted 
for 5,850,000 dols. with Henry Meiggs, has 74 miles of main line 
with a branch 164 miles. The va 9 passes to the Haciendas or 
farms of Talambo and Lurifico, which have 4000 and 4800 acres 
respectively. Iurifico is almost entirely a sugar estate. The 
8 mill recently erected there, bought of Mr. Ward in Phila- 
delphia at a cost of 200,000 dols., grinds forty car loads of cane 
per hour, each car carrying two tons. The rollers each weigh 
12 tons, there are five miles of copper tubing, 12 defecators, 
20 clarifiers, 12 centrifugals of 1500 revolutions per minute, 
roduces 60 tons of centrifugal white sugar every twenty-four 

ours, and 150 gallons of rum per hour. The estate has its own 
railway, 3ft. gauge, and Rogers’ locomotives. The main line 
of the Pacasmayo, Guadulupe, and Mavdalena passes up 
the Jequetepeque river, and was intended to terminate at 
Cajamarca, but the great expense caused the line to be divided 
into. two sections, the first only being finished. It runs within 
three miles of the rich silver mines of Chilete. Its stations are 
Pacasmayo to San Pedro, 5 miles ; Calasnique, 10; (branch San 
Jose, 12; Chafau, 154; Talambo, 21; Chepen, 23; urifico, 24; 


Guadalupe, » Tolon, 24; Monte Grande, 35; Clara, 
41d; Linkin 20 Chilete s Vien 74; bt oe 
to 








, 64; La Vina, 74; four miles further 
ena and then zig-zag over the mountains 24 miles to 
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little more than miles south from P; yo—p ag the 
guano island is Salavera. 
oo and i 7. Poe under contract 
i 4 at a cost o! ols., @ narrow 
ste bee illo, and crosses the v: af Olbumn 
cgi nd oar ighty-five miles. It runs Dod ret 
estates, aw |, now own con’ 
Tra there are some of the most noted 


private parties. At 
and axientivs ruins 2 Incal vg ml joeine ag ape enh ee 
ing sou ou the guano i yuanape, the 

ami ancho® in the beautifal bay of Chimbote. From this point 


Chimbote, Huaraz, and Recuai Railroad takes its start, a narrow 
gauge 172 miles long. ing the pampa and old Inca road, it 
passes the estates where extensive cactus fields give life and food 
to millions of cochineal bugs, up the Santa river, the ~— 
estate Puente or Palo Leco, where a twin sugar mill to Luri ico 
was placed at the same time and by the same party, James Cahill. 
Continuing up the bank of the stream, it runs by extensive coal 
fields. gr eighty miles are finished. The water of the river 
is so black and turbid that a system of double tanks is necessary 
so as to let the water settle before :unning it into the tanks for 
the engines. The was contracted by Henry Meiggs for 
24,000,000 dols., Nov. 6, 1871. Its highest altitude is 11,040ft. 
We now pass southward to Callao. a this city north 
along the coast partly by side cuttings in the sand s that 
form the shore of the Pacific is the 

Lima, Ancon and Chancay Railroad.—Bought by the Govern- 
ment, of private parties, at a cost of 1,300,000 dols., it was com- 

leted forty-three miles to Chancay, costing in all 2,600,000 dols. 

t was intended to extend to Huacho, but the great cost of keeping 
it in order owing to the drifting sand caused it to stop where it 
now is. 

Chancay and Palpa.—At Ancon many mummies were found. 
From Chancay a narrow road runs to Palpa, six miles. 
Ancon and Chancay are both favourite summer ‘ing places. 

Lima and Callao Railroad, ing at Callao, on your right, 
are the station and offices of the Lima and Callao Railroad . On 
the left, the wonderful ‘‘Oroya Railroad.” The former, built 
twenty-nine years ago by Peruvians, was bought by an lish 
company. From Lima to Chorillos—the Brighton or n, 
Branch of Peru—is another railway, costing, with the Lima an 
Callao road, 12,000,000 dols. Both lines are under one control, 
and pay their English owners 12 or 13 per cent. on a capital of 
4,000,000 dols., which is now their assessed value. The rolling 
stock of these roads, until their twenty-fifth year exclusive right 
was finished, was very bad, and travelling uncertain. Trains 
started at fixed times “‘or thereabouts,” which meant half an 
hour to four hours from schedule time. 

The Callao, Lima, and ig Ble cat a generally known as 
the Oroya Railroad, now the sandine Railroad, is probably 
the most wonderful railroad in existence. It was con for 
by He Meiggs in 1869, at a cost of 21,804,000 dols., or 
27, 000,000 dols. in bonds. Work was begun in January, 1870. 
When cornmenced the English company had yet the right of 
way from Callao to Lima, and Mr. Meiggs could get no special 
rates for his material. The enormous cost of freighting every- 
thing for his road would make it ruinous to build. One day 
suddenly appeared hundreds of men evidently making a railway 
from Lima to Callao. The English company went to see about 
it, and then got out an injunction to stop the work. Mr. Meiggs 
calmly asked them whose land the workmen were on, and then 
they found he had quietly bought up all that land and was building 
a private road on his own grounds and for his own use. Leavin, 
Callao the road to Lima is in the finest condition. Ballas’ 
with cobble stones no dust arises; trains every half-hour ; fare 
40c.; four separate depdts accommodate different parts of the 
city. No one who es around trip on this road ever repents 
it, and seldom desires a second. The heights and distances are 
so great that few heads are not affected. From San Mateo to 
Anchi the road passes through the “ Infernillos ”—Little Hill. 
Nearly perpendicular walls from 2000ft. to 3000ft. hem in the 
river Rimac, having a width of from 200ft. to 400ft. At first 
it was proposed to make a cut in the side of these mountains, but 
fearing the falling of loose rock it was decided to tunnel, Miners 
were fet down with ropes, one-quarter and one-half mile long, 
to certain indicated points on the rocky wall every 500ft., more 
or less, and after they had entered a few feet an working to 
the right and left, using the entrance as a place from whence to 
throw the excavated material. About midway ‘a bend in the 
river made it necessary either to make a dangerous curve or span 
the chasm. ‘The latter was chosen, and now a bridge unites the 
tunnels about 400ft. above the river bed. Emerging from the 
second of these tunnels at Anchi, the Rimac is recrossed, and the 
road follows up the river Blanco a few miles, which it c 
and then enters a mountain, where it turns around in a poo | 
tunnel, and emerging a few hundred feet above recrosses the 
river and mer passes Anchi, and continues up the river 
Rimac. At Chicla, a few miles further, the road passes the 
town, returns, crosses its own track and the Rimac, turns and 

again, and reversing, returns and again doubles on itself, 
aving passed Chicla five times. The view from the summit, 
15,568ft. at the entrance to the Galera tunnel, is not so imposing 
as at other points. A plateau of a few miles square with lakelets 
and patches of snow, and surrounded by peaks, many cove 
with snow, is all one sees. But the oppression of breathing, the 
quickened pulse, 130 to 140 per minute, the dull, dizzy  § the 
cold, frosty air, made an impression one never forgets. Just before 
ing this plateau the road has made a wandering up the Chin 
Chan Valley, wherethe branch of the road tothesilver mines of Cerro 
de Pasco is being constructed. The former survey ran the branch 
from os but not being completed to that point, this nearer 
place of departure was chosen. It was hoped this road wo 
extend to Tarma, then descend the Chanchamayo valley—one of 
exceeding fertility—to Fort San Ramon, where direct communi- 
cation could be had with Europe vid the rivers Perene, Ucayali, 
and Amazon. The stations of the Callao, Lima, and Oroya 
railroad are Callao to Lima 7}, Quiroz 11}, Santa Clara, 13 
463, Surco 55}, 


Chonica, , Cocachacra 443, San Bartolome 
Matucana 62}, San Matteo 774, Youli 119, Oroya 136. The rise 
from San Bartolome to the summit is almost all the way 4ft. 


to every 100ft. From the summit to Oroya is a descent of 
3390ft., the steepest being from the tunnel to Youli. From 
Oroya the road is now being extended ninety miles northward to 
the famous silver region of Cerro de Pasco. 

Lima and Pisco Railroad.—A contract was granted to the 
Baoms otis » a a eg med a title southward 

ong the coast from Lima, iles in len, at a proposed 
cost of 9,400,000 dols., incomplete. om, ” 

Pisco and Ica Railroad.—This road, forty-eight miles long, cost 
1,450,000 dols. It passes through the vineyards of ‘* Chincha 
alto” and “‘ Chincha bajo” over rich fruit and agricultural lands 
to Ica. In front of Pisco are the Chincha or Bedbug guano 
islands. Pisco is famous for a clear, transparent brandy called 
Pisco, and another called Italia, made from the Italian grape. 
This road is rented for five years by the Government for 80, 
dols. for the first two and 105,000 dols. for the last three years. 

Mollendo and Arequipa Railroad.—Kighteen miles south of the 

rt of Islay the river Tambo empties into the Pacific at Mejia 





Point. This was to be the landing-place for the Mejia and 
Arequipa Railroad. Owing to it being often too dangerous to 








P 
can see, bounded in the distance by mountain 
centic sand dunes hold their sway and the heat from 


pebbles causes many an inflamed eye. Till the 
this was like the Arabian deserts to cross. Many each year, lost 
nfused, laid down their lives on this plain. _ Even the civil 
engineers needed their utmost skill to find their re over the 
trackless desert. Seventy miles from Mejia the road descends to 
the bank of the river Chile, which stream it follows to Arequipa, 
distant from Mollendo 107 miles, an elevation above the sea 
7560ft. May 27th, 1868, it was finished December 24th, 
1870, with t festivities, and cost 12,000,000 dols. Arequipa, 
a city of 135,000, is the second city of the republic. At the 
foot of the volcano, ‘ Misti,” it has many times been in 
ruins. In 1868 it was —_—z destroyed. From uipa the 
Arequipa and Puno Railroad takes it origin, 217 miles long, cost 
in bonds 32,000,000 dols, in gold 25,280,000 dols. Its windin; 
and climbings, cuts and fills, are extensive, from 140ft. in height 
and 500ft. long to 50ft. Want of water, it ha to be carried 
on mules, e the first part difficult to build. m the hot 
springs, ** Agnas ee P oy rapid : Yam as 
a actongs od is straighter. tween Lumbay hridge and the 
little lakes ond the summit hail and snow, with terrific 
thunder and lightning, salute the traveller. The summit, 
119 miles from uipa, 14,667ft. elevation, is lower than 
the Oroya, but the climatic change from the coast ap to be 
a. The average range of the thermometer is between 
5 deg. and freezing, and it is not uncommon to be burning up 
in the sun and freezing going on in the shade a few feet distant. 
From “ Lagunillas” to Puno, except its elevation, it presents 
nothing uncommon. At Juliaca its course is nearly south to 
Lake Titicaca and Puno. Lake Titicaca, the size of Ontario, is 
the largest body of water in the world at the elevation of 12,548ft. 
On islands in its southern part exist the extensive ruins of Incal 
origin, and where history founds their ‘Plymouth rock.” 
Steamers’ run regularly from Puno to Chilillayo, where stages— 
Concord, American—connect with La Paz, the capital of Bolivia. 
Juliaca and Cuzco Railroad.—From Puno to Cuzco, 140 miles 
north, an extensive plain, rich in minerals, metals, and pasturage 
made a.rai less difficult of construction ; yet it was estimated 
at 25,000,000 dols. Difficulty of labour at elevations above 
12,000ft. increased the cost; 120 miles are finished. Since 
Juliaca was 28 miles in direct route to Cuzco, the road took that 
as its starting point, and is called the Juliaca and Cuzco Railroad. 
a lines were contracted by Henry Meiggs, two being 
nished. 


Ilo and Moquegua Railroad.—South of Mollendo, from the port 
of Ilo, a railroad is finished to Moquegua, sixty-three miles 
distant. Cost 5,025,000 dols.; H. Meiggs, contractor. e road 
is not paying expenses. Moquegua is the great grape country of 
Peru, and the Moquegua wine as celebrated as the Italia and 
Pisco brendies. 

Arica and Tacnar Railroad.—Further south is Arica, the ill- 
fated. Ruined in 1868 by the tidal wave, it had but partially 
recovered, when the 9th of May, 1877, again ae it. 
In 1852 Joseph Hegan signed a contract to build a railroad from 
Arica to Tacnar, thirty-nine miles. It ran along the coast, 
turning east and north to Tacna. In 1853 he sold his contract to 
an English company which had a capital of 2,000,000 dols. 
Although Bolivia has a seaport, Cobija, Arica is nearer and a 
better place of starting than her ports. Until the Mollendo and 
Arequipa, and Arequipa and Puna railroads united the lake with 
the coast, most all Bolivian imports and exports passed through 


ica. 

Iquique and La Noria.—Still south is the port of Iquique. 
From this point the Iquique and La Noria Railroad and branches 
could better be called railroads from Iquique and Tara all 
this region being an extensive nitrate of soda plain ; 180 miles 
‘. railroad Boonen ad salitra works *. La oo oem 

tagracia, Yungay, Negreros, Lagenss, ‘ampa Negra, in- 
quinquiray, Sal de Obispo, Zapiga, La Pena, and others with the 
coast. In eleven months of the year 1872 the exports of nitrate 
of soda amoun to 3,983,798 cwt. The grounds cover fifty 
square leagues. The water used is distilled from the sea, and an 
every day sight in the streets of Iquique is a boy, woman, or man 
with a keg rolling behind them drawn by a rope n over 
screws in each head. You watch the train leave, and see it reach 
the foot of the sand hills, then turn to the left and ascend by a 
side cutting about a third of the height, and then running in the 
opposite direction it is lost to sight over the mountain of sand. 

me hour the train is in sight; thence to the nitrate centres, 
where water is scarce, and heat, dirt, and discomfort abound. 

Patillos and Lagunas Railroad.—Provost and Co. built, at a 
cost of 1,000,000 dols., a railroad from Patillos to Lagunas, 
ninety miles, the most southern nitrate region of Peru, and on 
her borders. Thus hastily we have reviewed the railroads of 
Peru, which, owing to the climate, elevation, want of material, 
difficulty of transportation, and short time, compare with other 
countries of more extent and wealth. One can obtain little idea 
of these roads in reading of them. It is necessary to see the 
tremendous engineering achievements, to feel the rare air, the 
sensation of at heights, to understand why these are so 
wonderful. very tourist returning from these roads, the 
“Oroya,” Arequipa,” and “Puno,” can but admire the courage 
of a man willing to undertake such works. A trip to South 
America and a visit to these three railroads will interest more 
than a journey to Europe. 








EprinsurcH AND Lerra Encrineers’ Socrety.—A meeting of 
this Society was held on Wednesday evening, November 20th, at 
No. 5, St. Andrew-square, Mr. rt C. Reid, C.E., president, 
in the chair. A pour was read by Mr. Robert H. Smith, 
formerly Professor of ngineering in the Imperial University of 
Tokio —_ “*On the Calculation of the Strains and Stresses 
in Redundant Structures.” He described a redundant structure 
as one in which the number of links was greater than 2 — 3, 
where n means the number of flexible joints, the above number 
2n — 3 being just sufficient to make the structure stiff. He 
pointed out that what is usually considered a non-redundant 
structure becomes redundant when laid upon and fixed to its 
abutments, and that it was on this account that the horizontal 
components of the abutment reactions were usually said to be 
indeterminate. He then described in detail the graphic and other 
methods of calculating these horizontal components from the 
and e elasticity of - — agree and sD pea abut- 
men Treating se y, link-wor ctures, an ve 
arches, neither of which, he believed, had one ve — Pes ms 
ee After explaining the application of the general 
method to structures of any degree of redundancy, he concluded 
with some remarks upon the impossibility of profitably avoiding 
all redundancy in engineering structures, 
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THE PARIS EXHIBITION—COMPOUND MA 


RINE ENGINE, 700-H.P, 


MM. CLAPAREDE ET CIE., ST. DENIS, FRANCE, ENGINEERS. 
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In ourimpression for October 4th we described in general terms 
the more important marine engines exhibited at Paris. These, 
it will be remembered, were three in number, the exhibitors 
being the French Government, Creusot, and MM. Claparédé 
et Cie. We now illustrate above and at page 388 the engines 
and boilers exhibited by the last-named firm. They have 
been constructed for the Government despatch boat Brac, 
and are called by the makers 700-horse power, that, we 
assume, being the estimated indicated French horse-power, 
which is less than the English, a French horse-power being a 
little under 30,000 foot-pounds Vd minute. e engine is 
compound, with horizontal cylinders and surface condensers. 
Steam is supplied two cylindrical boilers with four 





furnaces in each. e pressure of steam is 60lb. per 
square inch, The cent i on, rere pump is worked 
direct by a special auxiliary engine. The leading dimensions 
are as follows :— 
Diameter of small cylinder.. .. .. «. «- 86°22in. 
Diameter of large cylinder... .. .. «. «+ 58°05in. 
Stroke in both cylinders .. .. 23°60in, 
Diameter of duble-acting al 12"60in 
jou pump . 
y cone rade Aegan, tam pump 23°60in. 
d condensing s eee . 1722°26 square feet 
—_—<— Seibe Mga) te a 
Diameter of feed pipe 2°86in. 
i e 8 00in. 
peace se 
Number of revolutions oe = Aa he foots 
Discharge hour . 16,952 cubic 
Diameter a castion pipe . 784in, 
ry 
"Blameterofsrow.. “et ee . rh 
Frectional pitch“. . Torotn, —-a0in 
Boilers : 
surface in furnaces + «+ 847°67 square feet. 
in tubes o +» 1654°00 square feet. 
Total .. + ++ 2001°67 square feet. 
Area of grate .. .. «. +. 85°00 square feet. 
Pressure of steam.. . . - 60lb, ehective. 
Diameter of steam cylinder 6°22in. 
Ditto of water $°46in.| 
Stroke of both - 4°33in. 
Number of revolutions. . o> 6 140 
ORE SR Fat eg ee 897 cubic feet. 
Total weight of machinery in service 182 tons, 


Since 1874 seven despatch and four gunboats have been 
fitted with similar engines. The engines work well, and, 
according to the trials made, are very economical. The con- 
pees gh coal does not exceed in similar engines 0°934 kilos., 
or tt 21b. of coal per horse-power per hour. With regard 
over design, there are many points which would hardly 

favour with English constructors, and would certainly be 
modified by engineers in charge. Nevertheless, these engines 
will bear very favourable comparison with the work turned 
out of the French Government factories. 








FOSTER AND FOSTER’S BRICK KILN. 

In Tue Encrneer of the 12th April a brief description 
was given of the new kiln of Messrs. J. and C. J. Foster, 
of Normanton, and we now give illustrations showing its 
construction. The kiln consists of one long parallel chamber 

into which the bricks are passed on iron wagons having fire- 
clay tops c; these wagons are constructed to iit the sides of 


kiln as at d ¢, 80 as to be as air-tight as practicable up 
each side. When in tion, the i occupies by 
the centre of the kiln, the fires stationary in 


sides of the kiln at /, as shown in Figs, 2and3, fuel being 








nt 





Swain See 
SIDF ELEVATION 


fed in from the top. A progressive motion is given as required | to the i i i 
» A i req: e intense heat of the firing of the kiln. When 
to the —_ containing the bricks, from some suitable motive | the wagons are drawn from the din they may be taken to 
power. e chamber may be of any required length to con- “~~ convenient place for uuloading. 
tain a convenient number of loaded wagons at one time. As In onr illustrations Fig. 1 is a longitudinal elevation, Fig. 2 
the bricks on each wagon are burnt sufficiently, the latter | is a sectional plan on the level of the furnaces, and Fig. 3 a 
is a or pulled forward, and another wagon containing | sectional plan on on ee ee through C D, Fig. 1. fig. 1 
unburnt forms takes its place at the —— part of the | is a longitudinal section ugh the centre of the ‘kiln, Fig. 3 
As each wagon is admitted at one endjof the kiln, 
































kiln. is an enlarged transverse section through E‘F of Fig. 1, and 
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another containing burnt forms is simultaneously out | Fig. 4 is an end elevation, showing the balanced lifti 
at the other. The economy in fuel is obtained by placing the | door J. It will be seen that a great saving of labour is eff 


by the kiln, and almost all the heat is uti ised by the arrange- 
ment adopted of heating the air for combustion by the cooling 
burned bricks and by passing the heated gases through the mass 
of unburned bricks. Bricks may be sent into it with less pre- 
paration than forthe ordinary kiln. The bricks after ot | 
the brick-making machine are only once teuched by han 
until loaded into vehicles for consumers, and burning is 
effected, it is said, at a cost of 3d. per thousand, 


fires in one only of the kiln, which is kept at an in 

heat, seein distributing them as usual. The cool air on 
its way to the fire into the kiln through the outlet 
for where it is heated by the burnt bricks, which 
are themselves gradually cooled. The inlet end for unburnt 
forms ap as the flue ve heated yr ge whence apr 
pass to chimney m ues 2. is arrangement 

unburned forms are gradually heated before being submitted 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE HISTORY OF STEAM NAVIGATION. a 
Sir,—Everyone who is, or has been, connected with marine 
engineering and steam navigation, must have been pleased at 
reading, in your impression of the Ist inst., the well-intentioned 
letter of your correspondent Mr. Samuel Darton, calling to mind 
the fact thapasumy persons who were in early days instrumental in 


helping to bring steam navigation to what it now is, having been | t 
totally di 


forgotten, or at least generaily overlooked. 

, who, are ever ready to further any good object 
ith our profession, will kindly allow me room for a 
our esteemed , L should like to be permitted to 
second ’s ap add my mite tow: supplying 
“the future author, whoever he may be,” with some reliable 
information ing an eminent marine engineer of his day, 
and so rescue his name at go pen. ae oblivion, at_ the 
same time that I repay a debt of itude to the age Ras 
who was esteemed in the highest degree by all who had t 
fortune to share in his friendship or uaintance. I refer to 
John Seaward, M.L.C.E., formerly of the Canal Ironwor 
Limehouse, Lonion. From personal acquaintance with them, 
can speak to many of the facts stated by your correspondent, and 
say with him, that if the north was the birthplace, the south was 
the academy in which steam naviga’ ired its humanities 


y 
If y 
con 
few lines in 


tion acq 
and polish—for not a little of which we are indebted to John, as 
well as his brother Samuel, Seaward, but in particular to the 

d we “estion. Th - the i ; tors or originators 
an na’ ey were the inventors or o 
a good deal that has since been more highly developed, and in 
many cases brought to great perfection. 

As early as the year 1825 the first steamer started from the 
Thames to navi the Rhine, when the vessel actually got as far 
as Frankfurth, but not without a mishap, for near Ruhrort the 
main shaft gave way, which caused a delay of three to four weeks 
in getting a new one, or the old one repaired, which was aecom- 

lished at the now celebrated works of Jacoby, Haniel, and 
ese. at Stairkerad. As the shaft may have been about 5in. in 
diameter, it gives us a good idea of the capabilities of a continental 
engineering establishment of that day. I believe John Seaward 
was connected with the first attempts to navigate the Rhine—at 
least, in tee gon over the old drawings at the Canal Iron- 
works I found those belonging to a tiny vessel, called the Frank- 
furt, and its engines. One thing, however, I recollect very well, 
namely, my father relating how some of the engineers of the 
period who accompanied the boat on that voyage of discovery 
made their wills before entering upon such an adventurous under- 
ing. I believe James Watt and Henry y were present 
with my father at the farewell dinner before the departure of the 
expedition took place. This occurred before my time, so it 
would be meg and useful for the object in view if any who 
are still living could furnish authentic iculars of this voyage, 
which has borne such good and material fruits. 

We now come to a time which I do recollect, but in which I 
took a very humble part. Dodd, we learn from Mr. Darton’s 
communication, was the first person who ever ran a boat on the 
Thames. It was reserved, at least, for Messrs. Seaward to put the 
engines into the fastest boat on that river—much later, it is true 
—about the year 1834 or 1835, called the Ruby, made of wood, built 
after lines from the design of the elder Oliver Lang, of Woolwich 
Dockyard. The Ruby, 100-horse power, running between London 
and Gravesend, kept the lead of all competitors for some years. 
until an iron boat, built by Ditchburn, and engined by Millar an 

venhill, wres from her the palm, which soon showed that 
iron could be advantageously substituted for wood in shipbuilding, 
and from this time the introduction of iron vessels gradually 
advanced. 

As engines increased in size, it was found that after a vessel 
had run a long sea voyage, and got into harbour or river—where 
it often e necessary to move the engines—there was so 
much difficulty in moving the old D valves, that it sometimes 
took all the disposable force of the engine-room and stoke-hole to 
accomplish it. ‘To obviate this, Seaward invented his admirable 
Paper of two steam and two exhaust valves, as a substitute for 
the old D-shaped one. These worked so well, and so easily, that 
long after engines had grown to a tolerable size, one, or at most 
two, men could always manage the valves instantaneously with 
ease. This was only one amongst numberless other ingenious 
devices and improvements which emanated from the brain of John 
Seaward, but these were of far less importance, although all 
helping to perfect the marine engine, than his boldly discarding 
the orthodox old beam, which up to that time had been 
considered an essential part of all steam engines, and 
bringing into practical use the “‘ direct-acting ” principle on board 
our war and other ships, which has now become universal. This 
was in 1838 to 1839, when engines on this new plan were put into 
the Gorgon and Cyclops paddle-wheel steam frigates, and others 
besides. In these engines—the power of which was, if I recollect 
wen ong ree 280-horse, the centre and paddle-wheel shafts 
were direetly above the cylinders, the steam acting directly upon 
them through the crank. With the exception of the entablature 
and plummer blocks for main shafts, all supported on eight 
wrought iron columns, the most vulnerable parts were able to be 
kept below the water-line, and offered other great advantages. 
The arrangement necessitated, obviously, a considerably shorter 
stroke than had as yet been customary, and of course, being 
something new, was mercilessly criticised by jealous competitors, 
whom John Seaward was obliged to silence by publishing, in 
1840, a pamphlet demonstrating that no power could possibly be 
lost by his arrangement of engines as compared to the old- 
fashioned plan—which was what his opponents maintained. It 
is quite refreshing to look back now, and see him, with his sound 


knowledge of mathematics, mechanics, and physics, demolishing | 1 


the bigotry of the would-be orthodox school of engineers or 
engine makers. This was a great advance, for when once the 
old-fashioned notions were dispelled, it opened out a new and 
wide field for other further improvements in this direction, and 
which have led gradually up to the marine engine of the present 
day. Excepting the rank and a few other details, one of Seaward’s 
direct-acting engines, if laid on its side, would not be very 
different from many engines of the present day. But far beyond 
this, again, in my opinion—and I worked under John Seaward 
during the extended struggle—it is to him alone we are indebted 
for the great increase in the size of our ships, men-of-war, particu- 
larly, which soon tcok place, and since that time has ever been 
increasing. With his accustomed foresight, he saw plainly that 

r vessels and engines offered i advant in every 





way compared to the smaller ones we had then afloat. Obvious 
as this may gg to us now, forty years ago this was by no 
means so easily appreciated, and it cost a great eal. of 


= tee endurance, and boundless trouble and vexation 
fore the point was ultimately and definitel carried 
at the Admiralty as a starting point. When John Sea- 
ward was once satisfied he was right no obstacle seemed too great 
for him to grapple with and surmount; so, with his usual ‘per- 
sistent energy—not to say obstinacy of purpose—he went to 
work, and, after having vigorously besieged that difficultly-moved 
body for some eighteen months, a mountain of drawin 8, 
writings, and trouble brought forth a mouse—compared to the 
monsters of the present day—in the shape of the Penelope steam 
corvette. The Admiralty agreed to have, as a trial, a former 
28-gun frigate, if I recollect right, cut in two and lengthened to 
receive a pair of direct-acting engines of 9lin. cylinders with 
6ft. 8in. stroke, called, collectively, 650-horse power, They were 
fitted with surface condensers and every appliance then known— 
the writer making all the drawings—and when finished the work- 
manship and all was a splendid job for those days. Notwith- 


e good | in the i 





that the vessel was not built for the 


not ve either it or the engines a f the 


at once, were desirable ; f 
increasing their size till we have arrived at the Inflexible. After 
the death of John as 1858, it was contemplated to 
publish a memoir of his ievements, and for this purpose his 
papers of interest bearing on this subject were collected by his 
surviving relative, but here again, through death, it never came 


tt Mr. Darton’s good — should take gout snd Samii, it 2 
possille I could manage still to procure an ese papers 
the hands of “‘ the future author, whoever eh a be,” to be sifted 
poaen ee , no doubt, —_ — that would pie poe 
for i purpose ; in doing which a — 
towards the moon of John neared a pow Sage 
to be ‘ormed is former i ‘ore quitting 
ee e - vege another man, a peg 
wh i energetic wa id m 
of the Sekt cckanen iron in wood ‘in the 
manufacture of vessels for steam navigation, I mean C. J. 
Mare, formerly of the Thames Ironworks, London. 
Unkel-on-the-Rhine, November 18th. FREDERICK YATES. 





SCIENCE RESEARCH AND THE SCIENTIFIC RESEARCH FUND: 
S1n,—The time has now arrived when all our great scientific 
societies meet to read and to listen to the reading of papers, and 
to do all they can to foster and to help forward science and men 
given to science and to scientific research. May I trouble you with 
a word or two about a very important matter conn with at 
least one of these famous bodies—the Royal Society—and to one 
of its functions, viz., the guardianship and distribution of the 
fund placed by the Government and the public at its disposal for 
the purpose of helping in various ways those who devote them- 
selves to scientific research? This, as you will, I am sure, allow, 
is a most important matter—so much so that it is impossible to 
imagine any case more worthy of public help than that of those 
who work for it on matters which cannot possibly bring them any 
fit, as that word is usually understood; and that time, and a 
o- time, must in most cases elapse before any practical or 
aseful result comes from their however laborious researches. 
was doubtless the consciousness of this which placed the fund— 
£4000 yearly—in the hands of the Royal Society to distribute to, 
and to divide amongst, those who had fairly earned its help. The 
adv t of sci and the helping forward of scientific 
research are watchwords of the Royal ety, and would seem at 
first sight to be its constant and ever- themes; but 
nevertheless these subjects are as yet all but new to it, and the 
blems involved unsolved, especially if we go a little, ever so 
Tittle, into the heart of matters, and come to foundational prin- 
ciples. What is the great object of the future of scientific 
vance and pi and in insight? And what the 
ractical application of such advance, and as following from it? 
Flow new the matter is we soon find. In the first place, science 
has already made a certain advance, and the world is at this 
moment at a certain distance from its standpoint in the days of, 
say, Copernicus—1543. Newton did wonders with and for science, 
that is certain, and had he never existed it is equally sure that 
science would not be where it now is. We might be even now 
waiting for a Newton to solve the gravitation mystery for us, 
and the world might even now be wondering as to how it is that 
the very earth we live on is held to its central sun. It is a ve 
curious fact, and one hardly as yet noticed, that Newton, thoug! 
he discovered as by dint of a sort of divine instinct the law of 
gravity, as the universal force, or “energy,” if that be a better 
word, as that which holds the earth and planets to the sun, had 
no notion—and it seemed to satisfy his mind—of the source of 
that other or second force or energy which would have carried the 
earth and planets into space in straight lines, than that it pro- 
ceeded directly and immediately from a creative fiat. It was not 
the result of law but of a personal act. Newton thus solved but 
half the problem, for the one force, as following from law, is as 
absolutely necessary as the other. The primal nebulous matter, 
the fire-mist—as descriptive as poetical a word by the way— 
the nebulous rings and final revolving globes of mist afford- 
ing fresh opportunity —if the word mey allowed — for 
the action of the gravitating energy itself, for it was gravity that 
primarily gave the second impulse, viz., the force, which carried 
the rings forward, and so round the central mass. But Newton 
did not live to discover and see this. We might here ask, who 
may take the credit of this scientificfind? It was a scientific 
mental feat, second only to that of the sublime insight into the 
truth of the gravitating or attracting power itself, as it now per- 
petually acts, as a never ceasing force in holding the earth to the 
sun. Newton, had he lived long enough, would, without doubt 
have found this out ; he would have again advanced science, an 
maybe needed help. But—and this brings us to the immediately 
practical matter—had not Newton been helped in some way he 
could have accomplished but little or nothing. Born and living 
in a small cottage, and all but without means, he could—without 
some sort of ‘‘ endowment ”—have had no time to work out such, 
commercially looked at, ne problems. Newton may be 
said to have been a singularly fortunate man, for he got that 
help or endowment which effectually enabled him to do his life’s 
work. Even as things were, he must at times have been hard 
driven, for there are details to be found by the curious in his life 
which show that he had need to go somewhat deeply into other 
calculations besides those which fill the ‘‘ Principia?” yet was 
Newton a singularly fortunate man, taking all things into account. 
His immortal book itself would never have been printed had not 
help—and money help too—been at the right time forthcoming 


Laval 
or 





pared production of yet further work from such applicants 
No men are less as a rule, than those possessed of original or 
PE eos nage poet All experience proves this. 
Sanch, if thay weed, pootenh the omutbenens flow of original 
thought. Newton, had he lived to a with his 
“natural force | " dis- 


i 


us to a real and trustworthy 
ementary schools of science; 
more advanced to do that for science which Oxford and 
Cambridge now do for pou tag use a general term—would 
doubtless do much and fill up a want, and an t want. 
But great and profoundly original i 


and 

colleges. elicit originality of 
thought or mental insight, A schoolmaster must always know 
far more than his pupils whom he is teaching ; but no one expects 
from him any deeper t than is to be found in the books 
before him, and out of which he instructs. Nay, the tendency of 
eo efet SS ee see he does not find in them, come 
‘rom what 


utilised by institutions as that for the Advancement of 
preg tee by the Royal Society, and by the Institution of 
Civil Engineers? Each of these strive for the same object—a. 


new and workable idea—in some one definite direction, with the 
ultimate object of making the condition of humanity better than 
it is. Each one is in search of those who can best aid in this, and 
of those who are most gifted ; -_ as matters are at present, the 
outside world is all but excluded from this kindly and timely 


help, for the real tests of fitness, as above hinted Oy have not 


been applied. May we not hope that in have 
due attention, om f that those who have already manifested 
inal power, and who need it, Bes powerful 


will be helped by 
societies to go on with their work ? 

I have been induced, Sir, to trouble. you with these few 
thoughts, in the hope of calling the attention of those who 
manage matters, to a very great and important subject and 
public need. Those who, indeed, do the hard work of scientific 
research, in out-of-the-way p! and under most unscientific 
conditions, are but too commonly sadly at a loss for means to go 
on with their labours ; and such labours, even when successful, are 
hardly ever such as bring any return. Itis, therefore, wise that the 
research fund annually placed in the hands of the Royal Society may 
well find a useful and rightworthy channel to flow in occasionally. 
My proposition would, therefore, be simply to look into results, 
and to help such forward to fresh results, by a grant in each case 
commensufate with its importance, and the influence it has had, 
or is likely to have, on the future of the science it 4 to be 
specially concerned with. These societies might well be asked to 
pass jolguient on the merits of the discovery or new insight into 
nature’s mysteries ; while the would remain the 
final court of ap and the dispenser of the public bounty. 

Westminster, Nov. 11th. C. Bruce ALLEN. 





PARIS AS A SEAPORT. 

Sir,—One of your contemporaries states, last week, in a leader 
headed as above, that coals from Cardiff and the Tyne cannot be 
pegew sf in Paris under caer = ton. — Fd Lang ror a 

e of stating, ug! e medium of your highly- 
dgpreciaiied ocltamaah, that which, I flatter myself, in the present 
dapressed state of coal-mining, merits the serious investigation 
of the gigantic interests involved, that I am prepared with the 
most elaborate details to Pays to the satisfaction of coalowners 


and the investing  pabtie at a erg BS this amount is amply 
sufficient for the delivery in Paris of Welsh and East Coast coal? 
Basis of calculati i ance, repairs, depreciation or redemp- 





tion, port charges in Fngiend and France, fuel, engine stores, 
wages, contingencies, with a liberal margin number of voyages 
in year, with an exuberant allowance for emergencies, overhaul, 
and repairs, trimming expenses, discharging into di 

in Seine owned by company, simultaneously with ordinary screw 
steamers, with end-to-end hatches, steam cranes, and the most 
modern appliances to ensure dispatch ge pov £ and abrogate 
breakage of the coal, especially the Welsh, of so friable a nature. 
Further, after defraying administration charges, a dividend of 
10 per cent. per annum to the shareholders. The t saving 
is effected by a much greater number of voyages made in the year 
than possible under existing system, ucing the working 
expenses to a minimum, the wages, insurance, and redemption 
fund amounting from 60 per cent. to 70 per cent. of the total 
working expenses, being identical whether few or many voy: 

are performed. The greater dispatch is attained by the sea-going 
t s st ly eschewing docks, which entail very great 
detention and are partially supplanted in the Tyne, loaded decked 
barges being always kept in readiness to load the arrivin, 
poner ws tang ho stream, as well as by coed pgs ylray and 
wor! y the a company with tugs at each end, an 
naturally accomplishing the work much under the cost of hired 
material—in waiting to discharge the coal in the Seine. The 
coal will, as stated, be shipped by means of decked barges in 
Wales direct from the pits, by the Glamorganshire canal. Shoots 
analogous to those at the Midland and Great Northern Metro- 
politan termini, and others contiguous to the Thames, will be 
used for putting the coal into trucks, thus abrogating ae. 
When —— y rail, vid Keadly or Boston, the coal will 
taken in bulk as usual from the pits, and sacked at of land- 
ing. It is unnecessary to make any remarks as to the smokeless 
elsh coal, but Iam in a position to adduce incontestible data 
as to the higher prices obtained in Paris for the 1 round 
Yorkshire coal, with the Nottinghamshire. and Derbyshire coal, 
so admirably adapted to the French markets, 








Indeed, may it not be affirmed generally that no man can possibly 
ive by pure abstract or theoretical science? He works for the 
future, and the world will not pay in advance. Thus it would be 
difficult to e rate the importance of this question of help to 
those who so devote themselves to the future of science; and 
thus, though the world may not know it, to the practical and 
material well-being of the community at large. Nothing can at 
first sight seem more profitless than some of the scientific 
ein, and even experiments of the passing day, the special 
characteristics of the times being so practical and utilitarian in 
their tendency. Yet but few at all capable of judging will doubt 
of their effect finally on practical action. It is not a little 
instructive, and at times the fact is all but incredible, to think of 
how much, all the world over, has been done to change the very 
face of it by thoughtful men doing that which, at the moment, 
seems utter ae How full is engineering and mechanics 
of proofs of. this! It is impossible, therefore, taking such con- 
siderations into account, to over-estimate the importance of the 
* endowment,” in some form or another, of science research, or 
the helping the purely scientific inquirer and searcher into the 
hitherto undiscovered and the unknown. The only question is, 
how best to do this, and how to select those who are most fitted 
for such difficult and exceptional work. Nature does her work 
in strange ways, and the mysteries of the unknown are spelt out 
by those only to whom it has been given to do such work, and in 
ways at times the most unexpected; not, most surely, out of 
orthodox schools, or colleges, or societies, but from the outer 
world, and as if by accident. Would it not, therefore, be the 
best and the most sure of all tests of worthiness to receive such 
help to demand, in the first place, of all applicants for it a 
previous result, ¢e.g., a newly-discovered fact or an invention 
already realised, and to be seen and examined, or a work indi- 
cating advance, to be read in MS.? Would not such tests as 
these prove, beyond all =r: § of doubt, the capacity and 
worth, scientifically looked at, of such applicants? Would it 


not make a certainty—as much so as is humanly possible—of the 


As to the i French coal to Paris, it is utterly im- 
possible for either French, Belgian, or German coal to compete 
with English in the event of the constitution of a large transport 
company. Reports of the Mars and Charleroi Chambers of 
Commerce corroborate my allegation in the most unmistakeable 
and unqualified language—French coal, with or without the 

‘ojected ‘‘Grand Canal,” cannot compete with coal from 

ingland in quality, price, size, or economical results. Com- 
pared with French and Belgian coal dealers in Paris, England is 
miserably represented, as no important and practical means of 
cheap transport has ever existed, to effect which the combined 
coal-owners must place themselves at the head. e enormous 
quantity of duff, slack, or small coal in the Belgian and French 
outputs renders the large or round coal much dearer at the 
pit’s mouth than English coal delivered in Paris by ge system. 

A French Government report, shows that the exclusive 
supply of Paris with English coal, resolves itself into a simple 
question of reduced cost of transport. The corporation of the 
very largest and wealthiest Paris coal firm, simultaneously 
coalowners, guaranteeing all sales, is assured as a sine gud non, in 
the event of a powerful company carrying out my plan, presenting 
no novelty, no invention in the proper sense Ais the word, but 
merely an application of long enunciated ideas to ay propriate 


pur] > 
Should it be deemed necessary, I — the fullest development 
and voluminous Government, and o er reports at the absolute dia- 
posal of your readers. Wiu11aM Joseru 
6, Fitzwilliam-road, Clapham, 18th November. 


THOMPSON. 








American Socrery or Crvit Encingers, New Yorx.—At the 
recent annual meeting the follewing persons were elected officers 
of the American wee of Civil Engineers for the year begin 
November 6th, 1878. President, W. Milnor Roberts ; oben 
dents, Alber Fink and James B. Francis ; , John Bogart 5 
treasurer, J. J. R. Croes; directors, George S. Greene, Wi 
H. Paine, C. Vandervoort Smith, Thomas C, Clarke, and Theo- 





dore G. Ellis, 
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RAILWAY MATTERS. 


Ar the shops of the Pullman Palace Car Com in Detroi 
twenty cars for the Metropolitan Elevated pean ao | New York 
are it of the same d as those now in use. 


In the United States 1777 miles of railway have been completed 


this year 1867 miles re for th 
in 18/7, {98h in 1876, 1128 in 1875, 1594 in 1874, 8228 in 1878, and 
5982 in . 


THE extensive works which have been for a longtime in pro- 

for a new main line an terminus of the London and 

South W ocean eer cn ger See fae on leted 
e new station accommodation 

the 1st of Decenhar. wr “9% 


By the timely application of the continuous brakes on the 
Manchesteran er ere ae Sa the 22nd inst, 
the train was proreeted Seen aeeees Wee results of running 
a 2 to a number of goods b rcnap ben hg 

up line, fell over and completely blocked the down line. 
THE objections to the New York elevated railways have not 
prevented the formation of a company in Boston ta the con- 


ion of a 
The estimated cost is £40,000 
people of Philadelphia are also agitating a similar 
project. 
THE first through train from Christchurch to Dunedin, New 
Zealand, made its journey Sept 9. This line unites the two im- 


pores provinces of Canterbury and in the south island of 
ew Zealand. The Great Southern way of New South 
Wales was also opened to North W: W: on Sept. 3. In 
all probability not many years will unbroken rail- 
way communication will exist between Sydney and Melbourne. 


TuE roof of a tunnel in course of construction in_connection 
with a new railway, at Fairlie, near Largs, fell in on Friday last, 
buryingthree men, An hourela; before the first was recovered, 
and his body was horribly mu ; 
was alive, but no hopes are entertained of his recovery. The 
body of the third, a young fellow about teen years of age, 
re crushed beyond recognition. Several other men were slightly 

jured. 

TuE East London Railway is in the hands of a receiver. The 
com , however, is among those who have given notice of 
application for parliamen powers to make extensions and 
purchase additional lands. Sir Edward Watkin is receiver, and 
proposes to ask for permission to rescind, cancel, or vary, the various 

ments with other companies by or in connection with which 
the East London has been worked. This would probably be nice 
for the other companies if the permission is granted. 

Ir is anticipated that the Cleator and Workington Railway 
will be opened for mineral traffic.in three or four months. ‘The 
new railway will give more direct and shorter carriage facilities 
between the Cleator mines and the furnaces and iron works at 
Workington, and in all probability it will result in the develop- 
ment of Workington as a port. The new branch from Distington 
to Rowrah to connect the line with the Kelton Fell line has been 
let, and it is stated that one or two large collieries on the route 
are being developed without a view of being opened out next year, 


Tr is stated that efforts are being made by the Midland Railway 
Company to extend their line from the Liverpool and Southport 
connection to Kirkham, Lytham, and Blackpool. It opreneu 
to run lines to Hesketh Bank, erect iron bridges over the Ribble 
estuary near kham, and lay a railway along the coast to 
Lytham, where it is proposed to join in the Preston and Wyre 
Railway, formerly the “te and Blackpool coast line, which 
was some time ago | . The project has been well taken up, 
and if the line is completed it will considerably shorten the 
distance from the south-west to the watering places on the north- 


A crIRcULAR has been issued by Mr. A. Atki which states 
that twenty-five railway companies of England, Scotland, and 
Wales have resolved that from and after the Ist of January next, 
er will issue railway stamps of the value of 4d. and 8d., which 
shall carry parcels of 2lb. and 41b. respectively throughout their 
whole systems, and that they have to accept parcels of 
these weights and rates throughout the whole of their systems, 
and to grant an insurance up to 20s. at these rates, thus placin; 
all the stations on these twenty-five companies at the comman 
of the public, for the receipt and delivery of parcels not exceed- 
ing 4 1b. in weight. 

Tue work of constructing the new branch line of railway from 
the main line of the Furness Railway at Plumpton Junction to 
Bardsea has commenced. This will ultimately form a part of the 
new line of railway to Barrow along the shore side. other line 
of railway has also been commenced by the Furness Company to 
connect the new docks with the main line, and also to give access 
to the new channel pier, at which coasting steamers load and 
discharge their cargoes. Mr. J. Brown, in ioe epee with 
Messrs. Waddington and Longbottom, ironfounders and engi- 
neers, Barrow-in- ess, has brought out a patent for coupling 
and uncoupling wagons, which seems likely to be of very great 
value. It is, writes one of our Lancashire correspondents, simple 
in construction, and easily worked from the sides of wagons. 


Signor Curazzart, of the Alta Italia Railway, has recently 
described a new apparatus for “a boilers of locomotives 
and other non-condensing engines with water heated to within a 
few degrees of the boi point. The apparatus consists in 
bringing the feed-water in a finely-divided spray into contact 
with a ion of the exhaust steam during its Passage through 
the fi ump, and of an automatic arrangement for shutting off 
the supply from the tender the moment the regulator is closed, 
thus preventing the admission of cold water to the boiler. 
Mechanically the pump appears to be successful, as it has worked 
without trouble since January, 1876. Economically it seems also 
to have answered, for the saving in fuel, in a trial of four months, 
is said to have been very large. 


An accident, which might have been attended with more 
serious Fg meee happened on Wednesday morning on the 
Highland Railway, near Blair Athole. The axle of the wagon 
of a composite train, witl about thirty wagons between engine,| 
and i broke. T'wenty of the wagons were thrown off the 
line, and piled up at the bottom of the embankment. The 
engine driver, after picking himself up from the coal heap, shut 
off steam, and the guard applied the rear brakes, but many ee! 
sengers and the guard were seriously hurt. Reports state 
| was in the act of applying the brake at the time the 

ent happened, and to this the safety of the carriages and ten 
of the wagons is said to be probably due. Why he should be 
then applying the brake does not appear. 


Tue Great Northern and Great Eastern Railway ry 
together apply for powers to construct. the lines omnes G 
systems in accordance with the recommendation of the Parlia- 
mentary Committee of last session. This recommendation was. 
the outcome of the consideration of the two new competing lines 
then proposed by the two companies, and it pro that a 

expensé 0} 


the 
acci 


Great Northern and Great Eastern should bear the 
at the northern and southern connecting lines reaped 
It has long been the object of the Great Eastern Company 

obtain access to the North and manufacturing districts, and the 
Great Northern tosecure additional facilities, anda better entrance 
into London, such as that afforded by the Great Eastern at 
Spe grey 2a and in connection with the river and the docks, 
It be seen that the scheme will give the Great 


NOTES AND MEMORANDA. 
Tux Werdermann system of electric light, which we recen 
described, is to be tried at Paris bya pin Po which ey 
among its members M. du Monee, M. Edmond Becquerel, and 


M. Rogsr, of Paris, has reese invented a substitute for horn 
and ivory, which he calls mineral ivory. It can be made to take 
various colours, and especially dark hues. By pressing the warm 
mass into forms, various useful articles, such as umbrella and cane 
handles, door-knobs, ink and pen-holders, buttons, may, it is said, 
be produced. 

CoMMERCIAL crises seem to have a period of about 10°5 years 
and sun spots a period of about 10°45 years, but unfortunately for 
those who have been trying to connect these figures under a 
branch ef political economy, misnamed a science, there is no 
traceable periodicity in the price fluctuations of corn. Something, 
however, must be done with the sun spots. 

Rosert JuLIus MayeEr’s connection with the determination of 
the mechanical equivalent of heat is known by everyone with any 
scientific knowl , and appreciated by all who desire to give 
credit where it is due. The people of Heilbronn, his birthplace, 


are consid a proposal to erect a monument to his memory. 
How long will it be before Count Rumford’s labours in this field 
will be as suitably acknowledged ? 


THE use of paraffine is recommended as the best material for 
making porous corks gas-tight and water-tight. Allow the corks 
to remain for about five minutes beneath the surface of melted 
paraffine in a suitable vessel, the corks being held down either by a 
perforated lid, wire screen, or similar device. Cork thus pre- 
pared, can, it is stated, be easily cut and bored, have a perfect] 
smooth exterior, may be introduced and removed from the nec 
of a flask with ease, and make a perfect seal. 


As a delicate test for the presence of nickel, Boettger recom- 
mends the xanthogenate of potassa. The addition of a small 
qgaae of this nt to a solution containing nickel salts, pro- 

uces an intense yellow coloration. The addition of a large quan- 
tity causes a yellow precipitate. @ same reacti ation, 
and, on addition of more of the reagent, a yellow precipitate—is 
yielded by salts of copper; but the colour disap at once on 
the addition of a few drops of ammonia, while in the case of 
nickel ammonia does not affect it. 


M. TREVE shows that to demonstrate the influence of pressure 
of contacts on the intensity of a current to a large audience, 
an old experiment of De la Rive’s mex be used. The extremities 
of the two wires of an electro-magnet are held in the hand and 
caused to meet between its poles. In this position the sound of 
the rupture may be considerably varied, according as one wire is 
be more or less strongly against the other. The sound, 
which is hardly perceptible when the two wires touch slightly, 
peor loud and sharp if they have been pressed strongly 
to er. 

‘By means of an electric oe pen, invented by M. A. M. Bailey, 
Paris, an engraving may be made on copper ¢ mange to which a 
thin sheet of paper is attached, with great rapidity. One pole of 
a Rubmkorff machine, for example, is attached to the copper 
plate, and the other pole to the top of the pen. The current 
runs through the thin reper on which the artist draws, and per- 
forates it with fine holes. 





Through these, oily ink laid on the 
paper, penetrates, the paper is taken off, and the plate placed in 
an acid bath. The leaves th coyered with ink, and 


the engraving is thus secured, the arilet thus doing the engraving 
and drawing. 

In the opinion of M. Fontaine, it is impossible, in the present 
state of science, to subdivide the électric light economically. He 
states, according to the Electrician, that, with a single light equal 
to 500 standard gas burners, the advantage of economy is on the 
side of the electric agency, even if only one quarter of the _ 

roduced is actually uti . If the light is reduced to y 

urners, the advantage is still on the side of electricity ; but, 
it be diminished to twenty burners, there is equilibrium between 
gas and electricity in the matter of cost; whilst, if we take an 
electric light equal to only 10 burners, the illumination is less 
cheaply produced than it would be with gas. It should be remem- 
bered, moreover, that the gas supplied in Paris is twice as dear as 
and much inferior to that supplied in London. 


Ar the late meeting of the British Association, Mr. W. Willis 
— nga a coon agi of peeed of ohtgining ea photogonie 
um upon n the form of a -precipi 
pewess. In this tate, Reis well known that pintiadee 2 an 
ntensely black colour, and, precisely as in its massive state, is 
wholly unalterable by ye influences. Hence photo- 
gregiiie Poa composed of this substance may nately be 
expected to be as permanent and unalterable as any that the 
chemist may predict. To effect this precipitation of the metallic 
powder and to cause it at once to develope and to constitute the 

Mr. Willis takes advantage of a peculiar chemical 
reaction which he was the first to notice, namely, that when 
solutions containing platinum salts are brought into contact with 
a hot solution of ferrous oxalate in potassic oxalate, the platinum 
is precipitated to the metallic state. The ar a sap process 
employed by the author, and which makes very simple use of this 
observation, is described as follows :—‘ Paper is coated with a 
mixture of ferric oxalate and potassic chloro-platinite, then dried 
and exposed to light under a negative. After it has had a suffi- 
cient exposure, it is floated on a hot aqpaae solution of potassic 
oxalate and a platinum salt. This solution instantly developes 
the picture, which is then washed with water to remove the 
chemical salts adhering to the picture. When dried, the print 
is finished. For this rags) the merits are claimed, that it is 
the first instance in which platinum has been made use of as a 

i photo-chemical process in which 


MISCELLANEA. 


_ THE centenary of Hengiey Davy’s. birth is to be celebrated 
in Penzance next month, the corporation taking a leading part in 
the matter. 

A COLLISION took place on Tuesday on the Mersey between 
Birkenhead and Liverpool, between the Woodside fe: a teas and 
the barque Bowfell. A heavy fog made navigation cult, and 
though the two vessels were feeling their way at a very slow 
nei 3 the collision caused the loss of the lives of several pas- 
seners, due chiefly, however, to their own precipitation. 


OnE of the greatest trigonometrical operations ever yet attem E 


the junction of the Spanish and Algerian tions, is about 
to be undertaken. ‘The Spanish ig, or are at Sierra 
Nevada. and Mount Tetica, the French at Fillaoussen, near 


Nemours, and Ben Sabra, near Oran. The latter, it is expected, 
bs be headed by Commandant Perier, of the Bureau of Lo ngi- 
ude, 


THE Ericsson torpedo boat Destroyer made a private run in the 
East River, New York, on Tuesday the 12th inst., to try her 
steering gear. The boat, which the American Army and Navy 
Jou says has been built yf Captain Ericsson, at his own cost, 
involves an expenditure thus far of some £8000, an outlay which 
shows the full faith the author has in the success of his invention. 
It will not be exposed to a public trial until it has been fully 
tested in all its parts. 

Mr. B. B. Horoukiss has recently tried his revolving cannon 
at Seaside Park, Bridgeport, Conn. The New Haven ister 
reports that . Hotchkiss’ works at St. Denis, near Paris, 
he 800 workmen and turns out about forty guns per month. 
The French Government have adopted and have already ord 
325 ; Denmark has adopted them and taken about 100; they have 
also been adopted by Italy ; the United States have taken twelve 
and numbers have gone to England, Turkey, China, and Brazi 
and ve countries. The gun exhibited belongs to the Govern- 
men 


Ir is proposed to increase the accommodation at the American 
Patent-office, by building a complete attic story over its whole 
area. The building is of Doric order, and the frieze and cornice 
round the whole is surmounted by a number of pediments over 
the many bays and wings into which the elevations are divided. 
The effect of an og story on the architectural character of the 
building may thus be imagined. The alteration is not necessary, 
as the required room may be found by obtaining new offices, for 
some ‘‘ departments,” still, though originally only temporarily 
quartered there, 

A. DISASTROUS collision took place in the Channel off the Fore- 
land a little after midnight on Tuesday morning, between the 
Hamburg and American Steampacket Company’s mail steam- 
ship Pomerania and the Welsh barque Moel Eilian, of Carnarvon. 
The Pomerania sunk in about ten or fifteen minutes, and about 
fort; rs were lost not far from the scene of the Grosser 
Kiirfurst ooliien. It is said that the look-out reports were not 

wont, attended to on the Pomerania, and hence the collision ; 

t this is not clear from the evidence yet ascertained. ‘There 
was the usual difficulty in launching boats. 

I iscommonly believed that the mariner’s compass was intro- 
duced into Europe in the fifteenth century, but it seems to have 
been well-known in a primitive form in the twelfth and thirteen 
centuries. In one of the popular songs written in the time of 
King John, it is related that the sailors who went on long 
voyages to Friesland or to the East knew their way by observin, 
the polar star, but, when the sky was covered with clouds, an 
they could no longer see the stars of heaven, they had a contri- 
vance which consisted of a needle of iron put through a piece of 
cork, so that one end remained out. This they rubbed with the 
loadstone, and then placed it in a vessel of water, and the needle 

inted without error to the polar star. _This formed a primitive 

ut fairly perfect mariner’s compass. : 

Tue Liverpool Corporation, as we briefly stated last week, 
have given notice of their intention to apply to Parliament 
next session for an Act to confer on them sundry powers in con- 
nection with the adoption of the electric light as a public illumi- 
nating medium. They ask for legislative authorisation to pro- 
duce and supply light obtained by ‘‘electricity, or by any means 
other than the burning of gas,” for all p within the 
boroughs of Liverpool and Bootle, and the suburban townships of 
Toxteth Park, West te Walton, Lisherland, Great Crosby, 
Wavertree, Allerton, and Gars' mn, all of which are in Lancashire, 
“to the exclusion of all other persons, companies, or corpora- 
tions.” The Town Council have not yet committed themselves 
to the adoption of the electric light, but are giving the necessary 
notices to meet a possible contingency. 


TxE importance of Civita Vecchia as a feaing port is rapidly 
decreasing through the opening of new routes for Italian com- 
merce and the improvement of other harbours. The total tonnage 
of shipping entering and leaving Civita Vecchia seven years ago, 
in 1861, was 657,000 tons; while the shipping trade of Ancona 
was oniy 372,000 tons ; of Brindisi, 38,000 tons ; and of Catania, 
235,000 tons. During the last seven years the tonnage of vessels 
entered inwards and cleared outwards at the capital port of Ital 
has fallen to 589,000 tons, while that of Ancona has incre: 
to 879,000 tons ; of Brindisi to 838,000 tons; and of Catania to 
906,000 tons. In the same period the maritime trade of the other 
principal Italian ports has increased to the extent indicated by 
the following returns of shipping :—Cagliari, from 273,000 tons to 
880,000 ; Genoa, from 1,696,000 tons to 3,222,000 ; re from 
2,600,000 tons to 2,680,000; Venice, from 738, tons to 
1,160,000. In the twelve oer. Pin of Italy, including, 
besides those above named, Levanto, —* Palermo, and Tra- 
pani, the extent of the shipping trade in Italian and foreign 
tt is sta’ 





ent results have been obtained by the + contact of 
ent with the fibre of the paper, without the intervention 


” 


the p 
of a sizing mai R 
Many imperfect attempts have been made to grow the fibre- 
producing nettles, but we now learn that well-organised trials are 
now in in a two-acre field near Berlin to determine if the 
nettle-plant can be cultivated with success, with the view of pro- 
ducing therefrom a new textile fibre. The plant was sown last year, 
and acquired last autumn a ee -y of 3ft, to 4ft., but contained too 
many branches to be very useful for the production of fibre. This 
year, however, the plant grew much better, has fewer branches, 
and is y 4ft., and in some instances 5ft., or even more 
than ft, high. The field in question has not been manured or 
weeded, but the nettle has shown its by itself suppressing 
almost all weeds. It was feared that the nettle would spread into 
soa fields, but this has not been the case, and an adjacent 
bage field does not contain a single nettle plant. It is 
expected that it will be possible to obtain two crops of the 
nettles in one year, a point of very great advantage should the 


fibre ultimately become a marketable product. It is known that 
the common nettle (Urtica dioica) outlives the winter; of the 
foreign varieties planted there was, however, only one—the 
| Laportea ‘postulata—which withs the cold weather; this 
variety of the plant did not thrive so well as the common kind, 
though with time it may get acol , and fully as hardy as 
the commoner sort. It has been discovered that with Urtica 


there is.a caterpillar which appears to be its parasite ; the 
habits of this insect are also being studied, with the object of 
discovering to what extent it will prove an obstacle to the culti- 
vation of the plant. If these interesting experiments and obser- 
vations shoul ve the possibility of growing the plant, and 
obtaining therefrom, as in China, eg an a useful 
un uctive fields which could be turned 





Eastern system all the its di at greatly less cost than | fibre, there are many 

would be incurred by independent construction. Y, advantages | to profitable account. at this — does luce a useful 
are, in respect of Eastern than to | fibre is shown by its very name; in German it is a term often 
its partner inthé 6 ap calico, : 





ted for last year at 70,739 vessels, cleared inwards 
and outwards, of a total tonnage of 17,238,200 tons, 


AN interesting lecture was delivered on the evening of the 12th 
inst. by Rear-Admiral Daniel Ammen, U.S. Navy, before the 
American hical Society in New York, ‘‘On the proposed 
Inter-Oceanic Ship Canal across the American Isthmus.” The 
Admiral stated that after an examination of the reports of Lieut. 
Wyse of both seasons, he was confirmed in the opinion expressed 
in'a paper previously presented to the society, “That no pos- 
sible route exists comparable with what had been presented in 
the surveys made by order_of_our Government.” The able 

rts of! Ostemended E. P. Lull and Civil Engineer A. G. 
enocal, U.S. Navy, on the Nicaragua route, are, he said, “‘suffi- 
ciently full for examination and criticism by the civil engineer or 
the expert. There has been given throughout a careful considera- 
tion to that vital question in the construction of an inter-oceanic 
ship canal in that region—an ample and studied provision to 
prevent any considerable quantity of surface drainage entering 
the canal, and the feasibility of accomplishing this object on the 
located route, as compared with other routes, is, in my belief, a 
most important point in its favour.” In conclusion he said :— 
“To the co , devotion, and ability of cultured officers as 
leaders, and to their assistants, we are indebted for much substan- 
tialinformation. Itis impossible for any one having no personal 


knowledge of the Isthmus to appreciate the difficulty of making 
surveys in that region.” A summary of distances and estimates 
of cost, ven in the report of Civil Engineer Menocal, is as 


as 

follows '—-Wanen division, from Port Brito to the lake: Dis- 
tance, 16°33 miles, estimated cost £4,337,555. Middle division, 
Lake Ni : Distance, 66°50 miles, estimated cost £143,131. 
Eastern division, from lake to Greytown: Distance, 108°43 miles, 
estimated cost £5,005, 200. Construction of Greytown harbour, 
£457,126. Construction of Brito harbour, 7,746; total, 
£10,515,543. A true economy, however, will be to consider the 
cost of the canal, inclu the interest on dormant tal, as 
double the estimated cost, in round numbers at £20,006, 
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PORTABLE ELECTRIC LIGHT ENGINE 
MESSRS, RANSOMES, SIMS, AND HEAD, IPSWICH, ENGINEERS. 



































In the various trials which have lately taken place with 
electric lighting, gas, steam, and even water have nm use 
as motive power for driving the dynamo-electric machines ; 
but when the machines have been attached to large fixed 
engines usually employed in factories, it has been found that 
the movement was not sufficiently regular, or that it was 
often eg oe to keep a large engine at work at night simply 
to drive the electric light, an arrangement which necessitated 
a wasteful expenditure of coal and attendance to produce the 


light. It has been generally admitted that when the electric 
light is ye whether for permanent or tem: pur- 
8, it is advisable to have an engine adapted specially for 


e purpose of driving the machines, not only on account of 
the economy in fuel and labour, but also from the greater 


regularity which can be ensured in the movement of the 
dynamo-electric apparatus. 
Messrs. mes, Sims, and Head have designed and 


manufactured a very neat combination of a portable engine 
and dynamo-electric machine on Siemens’s, Gramme ’s,or other 
well-known system, the whole being mounted on four wheels, 
and — transported from place to place. The engine is 
fitted with a patent automatic expansion gear, which is very 
sensitive and capable of regulating the number of revolutions 
of eats per minute with great accuracy—a matter of 
much importance to insure the proper action of all electrical 
machines, 

This gear consists of two small excentrics fixed on the 
erank shaft, and furnished with straps and rods fitted in the 
usual manner. The ends of the rods are connected together 
by a solid link, which slides in a block carried by the rod of 
the cut-off valve. The weigh shaft and supporting rod form 
the connection between the link and governor, which is on 
the Porter pomeler. The action of the whole is as follows :— 
The excentric, which is attached to the lower end of the link, 
is fixed at such an angle in relation to the crank as to effect 
an early cut-off, whilst the excentric attached to the top of 
the is set so as to allow a late su ion of the steam. 
When the load on the engine is diminished or increased, the 
governor instantly revolves above or below its normal speed, 
and by the rising or falling of its arms and balls, it shifts the 
}ink qnd brings the expansion yalve more or Jess under the 
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influence of the early or late cut-off excentric, thus regulating 


d | the supply of steam to the altered load until the engine again 


makes its proper number of revolutions per minute, 

The following diagrams will show the action of the auto- 
matic cut-off in the cylinder. They are from a 10-horse power 
engine with 10in. cylinders, 13in, stroke, making 140 revolu- 
tions per minute, 

The electric machines are fixed on a platform in front of 
the smoke-box, and a second fly-wheel can be attached when 
it is necessary to drive two machines for a double light. 


These engines are made of from 4 to 12-horse power, and, if 
n , the wheels can be taken off and the boiler fixed to 
the ground, Several of these engines have ‘been made for 


driving electric lights in various parts of the world, and we 
think we may commend the design of their engine as a prac- 
tical one, and likely to supply a want which long ‘om 
felt by many users of the electric light. 








LETTERS TO THE EDITOR. 
(Continued from page 386.) 


THE INSTITUTION OF CIVIL ENGINEERS, 
81r,—The result of the continued peony a on the part of the 
Council of the Institution, during the past four years, to alter the 
constitution of the Society, f e8 lustration of the 
natural conservatism lishmen. The minimum amount of 
change is the only proposition which will receive the assent of 
the maj . It has proved as useless to the anomaly of 
pn Brahe Rate agar “thisiey ~ | owe 
»” as to a subve y sho a 
in France or America ee and 





Queens can be dispensed 
with. It ie f therefore, that the bye-laws of the Inst 
tution, as existing C) century, req 
Hitdle whodification® and thabit te the ministration of thom which 
has been mainly at fault. 

. The original = gee i segs yg My engemn and 
‘ Associates,” terms expressive 0! r own meaning. 
Aftat 2 ts tis Gente dead wea van with (ie hans. 


ciate —_ and the majority of ‘‘ Corporate” Members have 
determ mode hy wn votes at the recent general meetings that it 
shall so because they good reason to fear that if it 


he 
be re-established under that or any other name, it will most cer- 





t 











tainly become the class to which the great majority of “Corporate” 
Members will be relegated by the Council. It has been very 
justly pointed out that the anomaly of permitting an architect or 
parliamentary counsel to write himself Assoc, Inst. C.E., and to 
provide no other designation for a young engineer until he is 
more than twenty-five years old, and has had at least five years’ 
experience, is after all quite insignificant as com with the 
anomaly of allowing, say, the engineer of the Commissioners of 
of Sewers to habitually style himself ‘* Lieut.-Col.” Hayward, 
or of the ten thousand “butcher and baker and candlestick 
maker” officers of our “‘ Auxiliary agg travelling about the 
world as “ Major” Figs or “‘ Captain” Bung, with nothing to 
distinguish them but their round shoulders and unmili air 
from professional soldiers, since the Queen provides the latter 
with no distinguishing designation. 

If the new Council faithfully carry out the existing bye-laws 
there can be no grievance to young engineers in keeping them in 
the Associate class until they are qualified for Membership. In 
ao py the ben ome me Man bey Mecieenmon # R 4 young 

ellow just eme rom pu w accepted if he co 
show that be hed been Aiomed to dub himself “ resident 
engineer” of any trumpery job requiring neither brains nor 
application, whilst another man might show that from the nature 
of his daily work he must y be one of the best informed 
and consequently most competent engineers of the time, and yet 
the Council would not entertain his , because he had found 
& more useful or es avocation than measuring up thequantity 
of digging done by a lot of navvies, or squinting through a tele ; 
scope at a staff held wu «3 a small boy. . 

the Council fin ly cast qwom, as they will now, their 
smoked g that by their ruling in the matter 


ed glasses, they will see 
of the bye-laws they have excluded a Kagel able and repre- 
rom. 


sentative engineers who have held appl for 
Membership because they had no confidence that 3 hap A 
did not care to be relegated, at 
eir experience, to the ‘‘ Associate” 
class. All these matters will be mended now that the Members 
have expressed their will so distinctly ; and it is hoped, therefore 
that at the ensuing general meeting complete unanimity will 
prevail. CoRPORATE MEMBER, 
Hanover-square, November 23rd. 


S1z,—I observe that in the last revised, Bec y oo Bye-laws 
and Wguislions to be submitted to the General Meeting on the 
2nd December,” issued by the Council of the Institution of Civil 
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half century as a temporary expedient ‘just to give the 
trades a start” and yet the iron men are not content with th 
present ive duties, ar hae Oliver Twist, cry aloud for 
more, In New South Wales 9 same Snilie game in baglaaing 
the ironfounding trade, as may be inferred from the ption 


ignated | in your journal of November 15th, and as the protective 









the present Associates, who are : 
gained nothing, and that the question at issue be in the same 
unsatisfactory state as at present. Therefore, as an Associate 
actually engaged in the construction of works comprised within 
the profession of a’ civil engineer, beg to record my protest 
the proposed bye-law as being opoosed to the operit of the 

2 
It ma: bably be argued by the Council that the Associates 
entitled to full open privile es are in the estimation of the 
Institution, and according to the bye-law, civil neers equally 
with the Members; this may be so, although I do not quite 
agree such an in , but to the public at large an 
Associate of the Institution is not a civil engineer, and it is to 
this that Pe ep has been raised, and which, to my 


mind, will 

I submit that all who are worthy to enjoy full corporate _privi- 
leges, whether they be “ resident engineers or ,” or come 
within the meaning of the fourth clause of therevised bye-laws, viz., 
that he shall have been “regularly educated as a civil * 
and be actually in the Pro or construction of such 
works as are com within the profession of a civil engineer 
as defined by the Charter,” should be a Member of the Institu- 
tion. 


On a question of this kind, would it not be well if some means 
were taken to ascertain the opinion of all the Associates? As 
the number who will be able to attend the general meeting will of 
necessity be comparatively small compared with the number on the 
register of the Institution, I would also submit that the Council 
should be asked to clearly define what is to be understood by 
the term “‘ otherwise.” A.LC.E. 

Portsmouth, November 25th. 





FREE TRADE AND PROTECTION. 


Sra,—Your correspondent of the 24th of November advocates 
the ees 4 the . : as against that oh ucer. He 
forgets that the rich are the great consumers, @ poor—poor, 
| therefore obliged to work—are the producers. The late 
lamented Rector Twill, in his speech at Retford, gives a 
quotation from Mr. John pol of the London University, 
which puts the adverse claims of consumer and producer so clearly 
that I give no apology for introducing it. Rector Twill said :— 
** Mr. Sohn Taylor, of London—whose calculations have always 
been for others and not for himself, and who has for many long 
years been the disinterested advocate of this unpopular but great 
question—in a paper which I received from him this morning, 
places the question between the producer and consumer in a 
very lucid point of view. He says :—‘Cheapness has been cried 
up as a blessing to the labourer ; yet it is difficult to conceive how 
any one could think that the labourer could be benefitted by low 
prices. A moment’s reflection would have served to undeceive him. 
A poor man produces five times as much as he consumes; a rich 
man consumes, say, five times as muchas he produces. Low 
prices, therefore, are in favour of the rich consumer as five to one, 
and high prices are in favour of the poor producer as five to one. 
These numbers are used by way of illustration. It is immaterial 
what the real proportions are. Every one who produces more 
than he consumes is benefitted by high prices more than by low, 
and every one who lives on his property, every one who con- 
sumes more than he produces, is benefitted by low prices more 
than by high. Yet there are many persons, professing to be 
friends of the labourer, who ig, So to persuade him that low 
prices are for his special benefit. aving forced down prices by 
the bags Acts of 1819 and 1844, they wished the people to 
believe that low prices are preferable to high prices.’” 

This must convince all but the most prejudiced that to increase 
the purchasing power of the rich man’s sovereign—the man of 
many soverei is to give him more power to purchase the poor 
man’s labour. It makes the rich richer. Ames HARVEY. 

Liverpool, November 26th. 








Srr,—The tone assumed by free-traders on the above ee 

the retort, ‘‘ No doubt but ye are the people, and wisdom 
shall die with you.” Nevertheless many will agree with you 
that under existing circumstances free trade may not be an 
unmixed blessing. Granted that protection on food and also on 
— materials is neither - — nor beg es on it appears to = 

tt some protection mig’ iven ni goods, especial 

in those articles where labour anes the chief item of cost, with 
advantage not only to the particular trade, but also to the 
country. 

For instance, in the watch trade, which has been referred to, a 
duty of 10 per cent. would of course enhance the cost of watches 
tothe public; but on the other hand, it would increase the 
number of hands finding employment in the trade, and the profit 
to the country on the materials they would use, and on the cost 
of their living, would more than repay this increase. Further- 
more the larger out-turn would, in some trades, and possibly in 
this, so reduce standing expenses as to enable the manufacturer 
to sell for a smaller profit on each article, and thus a part of the 
a would be returned directly to the consumer. 

e fact is there is not room for the present population of 
land in trades which can flourish without some protection, 
and if the surplus is driven from the country we shall soon find 
the result in empty houses, plant unemployed, and a general loss 
to invested capital. 





Srr,—Your correspondent, “‘H.,” in Toe Encrveer of last 
week, has adopted the long-ago exploded fallacy that any excess 
of imports over exports expresses so much loss to the exporting 
country. But instead of this difference implying as ‘‘H.” seems 
to fear, a “giving of our capital to foreigners,” it is rather that 
we are rh peg | in our own. e vast amount of British capital 
invested in foreign railways, mines, factories, and other enter- 
prises, and in foreign Government stocks, necessitates the remit- 
ting to England of the earnings or interest ; not directly in money, 
but by the more natural course of merchandise. In other words, 
although your correspondent may not see it, to get back more 

we give is profit, not loss. The real grievance—it is that of 
protectionists and reciprocity cravers everywhere—is that the 
profit goes into the—from their point of view—wrong pockets, 
namely, into those of the nation, and not to particular trades. 

May I take this opportunity of saying, Mr. Editor, that I fail 
to recognise in your metaphorical iron-producing-but-otherwise- 
barren island an argument on the side you a ply it in your 
leading article of Nov. 8th. No mer map ! ona live solely by 
making and selling iron if a protective duty were necessary to 
the existence of the trade. Protection may retain a home trade 
by shutting out all rivals, but such a barrier against rivals is a 
confession that an outside or export trade is impossible. Surely 
no one supposes that the iron trade in the United States is a 
national one in the sense that the iron or cotton trade is in 
England? The Pennsylvania ironworks make no profit except 
in the tax which the people are by force of law compelled to pay 
them, and the American ironworks supply the home needs only 
so long as the bulk of the scout ae willing to pay a bounty 
to support them. But when the Western farmers and others 
who have no set-off in a protected trade of their own, grow tired 
of taxing themselves for the sake of the iron men, the trade will 


m™m 
flourishes where selfishness takes advantage of stupidity, I fear it 


will continue till the majority of the colonists—for it is the ma- 

jority who suffer—become r and their law makers more truly 

patriotic. Ewine MarHEson. 
32, Walbrook, November 24th, 


THE LAWS OF MOTION. 
Srr,—Nothing has been lost by what Mr. Last is pleased to 
as my caution in replying to his letter. 1@ Oppor- 
tunities for misapprehension offered by any and every discussion 
on the laws of motion are so numerous, that unless each step 
tis ad aoe a vot kind aa 
versary means, no progress of any can 

I understand Mr. Last to assert now that Mv bears no 
relation to the energy in a moving body; that, in other words, 
Mv may be varied almost indefinitely, but that the energy of the 

system to which Mv refers is not necessarily affected. 2 
The only which Mr. has adduced in favour of this 
statement, is an equation which is based on an erroneous assump- 
tion, and is in point of fact wrong from beginning toend. If he re- 
uires a mathematical f of this I shall happy tosupply it, but 
or the present I will leave his formula untouched, because my 
desire has been from the first to get, so to speak, behind formule. 
Mr. Clark has given the world fourteen equations, which appear 


ot Me Lasts i requirement ‘lin can B sawe 4 


E 


motion. of) That the performance of work consists in the 
transfer of motion from one body to another, that the quan- 
pepe ie ring hy Ahern Bea ate | on the quan- 
tity of motion which it 


can transfer, and that what is known as 
act that matter absorbs motion by degrees 
a sponge does water. (4) That motion is as indestructible 
as matter. And (5) that there is in matter, and as far as 
matter extends, just the same quantity of motion now that was in 
the matter from the beginning, no more and no less. 

No attempt whatever has been made by your correspondents 
to contravert these propositions. Not one of them has asserted 
that motion can be created, not one has asserted that it can be 
destroyed. No one has shown that matter can offer resistance to 
motion, no one has said that there is less or more motion in the 
universe now than there has always been, with a single exception. 
Mr. Last, who asserts that, under certain conditions, there 
may be more motion in a system than has been put into it 
originally, which means that motion may be created by a 7“ ~ 
in the velocity conditions of the members of a system. His 
proof (?) is that M v is independent of 4M v*, or that, in other 
words, in agiven system, while 4 M v? remains constant, Mv may 

ome @ variant. 

If this be true, the logical deduction to my mind is that some- 
thing has been obtained from nothing, and I would reject this 
—— even were I woe ag to abandon Mvat the same time, 
and assert--as some people have done ere now—that what it 
represents is not quantity of motion, but quantity of velocity. 
If we push Mr. Last’s deductions to their leghtimate ation, 
we shall arrive at some very curious results. Let me cite one. 

Two fiy-wheels, weighing each 10 tons, are so arranged that 
motion can be im from one to the other by a belt and cone 
——. The first wheel is caused to revolve at 100ft. per second. 

ts entire mass is sup to be concentrated in its rim, and 
friction is neglected; when this wheel has attained a velocity of 
100ft. per second, the energy, measured by 4 M x? =1552 foot-tons 
omitting fractions, which are not necessary. Furthermo: this wheel 
could revolve st a tangential resistance of 10 tons for a period 
of about 31 seconds, and ET x 4H tons into seconds, we have 
31 second tons as its energy. If it be objected that I should not 
make such a calculation, I may reply that it is the calculation made 
i hb eali ith horse-power. We always 
in coal by time. A given quantity of coal 
can keep a given load ed for one hour, or can raise a given 
weight for one hour, so that I think I am quite justified in 
using the term second tons. 

Now let the belt be thrown into gear, and a portion of the 
motion in the first wheel taken out of it and given to the second 
wheel; a point will be reached at last in w the first wheel 
will have , and the energy in the 
two wheels estimated in foot-pounds then be the same as that 
previously represented by one wheel. The speed of the two 
wheels will then be, not 50ft. per second, but about 70°7ft. per 
second, and the energy of each wheel will be 77°6 foot-tons. But 
each wheel would, under the new conditions, be capable of running 
for 2°2 seconds nearly against a resistance of 10 tons; in other 
words, it now contains 22 second tons of work, or the compound 
system, as I may call the two wheels, represents 44 supe en, 
while the single system represents 31 second tons only. Reason- 
ing in this way, it would appear that energy has actually been 
developed in the system which was not originally imparted to it. 

Perhaps Mr. Last will, on reflection, agree with me that such 
a conclusion is absurd, but he cannot deny that it is a legitimate 
deduction from the premises laid down, and from his own 
eg ayer If we have two bodies in a system represented 

; and M,, which bodies revolve about a common centre 
of gravity, it will be impossible to transfer motion from one to 
the other without altering their common centre of gravity, and 
under these conditions M v will be a constant for the system, no 
matter what changes take place in the respective velocities of the 
masses. Again, Mr. Last admits that when collision takes place 
between two bodies Mv is the same before and after collision. 
Bearing these things in mind, aoe Mr. Last may be induced 
to see that he has brought forward nothing to prove that the 
——— of motion in any system is altered by a change in its 

istribution. Of course everything depends on the standard b 
which quantity of motion is measured. Energy itself can, as 
have endeavoured to show, be made apparently to increase or 
diminish in moving bodies, by the use of certain standards of 
measurement, as, for example, by the substitution of ton-seconds 
for ton-feet, and the selection of arbitrary conditions, which would 
notyreally obtain. 

London, November 25th. 


with one-half its en 





_ Str,—I shall be glad if you will afford me a small space in your 
ournal for a few remarks on the much-vexed question—the 
ws of motion. I cannot A ag with Mr. Last’s mathematical 
f that the momentum (Mi + Ms) Vi of a system of bodies, 
1 + Ms, moving with a common velocity Vi can be 
than the momentum MeV of the original single mass Me, previous 
to its motion being divided with M). 
_ Tneed hardly add, but for your younger readers’ sake, that it 
is against the laws given in our text-books which Mr. Last 
quotes, and which are—“‘ Mutual actions of a system of bodies 
cannot change their resultant momentum,” and ‘‘M tu 
lost by one body is equal to that igunet by the other when the 
two are combined.” Let Mi and Mg be detached masses of a 








portion of a system, of which Mi is at rest, M, moving with a 








V, and Vi be their common velocity when the system is 
¢ ane Tae ar eet Mt ioe caud ae a 















/momentum. Let this amount be denoted by A. 


then MaV — A = M,Vi (1) 
‘ and A= MV; (2) 
eliminating A we get _ 

_ M,V—MiV,|=M,V, 

or V; (My + M,) = M,V.". V, = pulav (3) 
This value (3) of the common velocity, multiplied by the total 

mass in motion, gives the original momentum ; thus, 
Vi (Mi + M,) = M,V QED. 
is i th to be combined without any loss of 
Bika "whatores, whist Gee panty Ae cass, os ih two 

are “allowed” to move 


bodies ith a common Me = 6 it 
“must” have a certain ion to the masses, and only have 
“one” value, which Mr. has evidently overlooked, to say 
the least, fixing it to suit his statement. "9 

If he will remember that when he deals with energy he deals with 
V2, and that the “same” value of Vithat makes M, V? = Ont 
Mz) V;? is not equal to the value that makes Mz V = (Mi + Mz.) 
V;, he will no doubt see that it is not transferable in the two 
equations, any more than two values of « will satisfy two distinct 


imple equati as 80 ag he would always get a higher 
simple ots Mead eae y mine in the proportion o: 
MV, MV ay, , / a 
VA/ So ee, i 4/ ge 
or M, + My 4, (ic + 1)},andtaking the limiting values 
M, M, 


of this when Mi = O or © and M, = Oor, we get 1, ©, », 
and 1 respectively. 


Taking a numerical example— 
Let M, = 
M,=15V=2 
from equation (3) Vi=15 - 
from his eq Vi = 173. 


I must also beg to differ from Mr. Last’s opinion, that the two 
fly-wheels he gives as a example constitute a case in 
which it is possible to combine the motion of one we | with 
another at rest, without ‘‘ any ” loss, for to do so the fixed wheel 
must be void of inertia, the cone pallegs must be infinitely large and 
small at their respective ends, no slip allowed or friction of the 
aor on the cones, and no internal motion of the molecules of the 
belt. 
Looking at the question from a common sense point of view— 
mathematical investigations are not always to be relied on, unless 
all the conditions are known and taken into account—and know- 
ing that change of momentum is proportional to the impulse pro- 
ducing it, we arrive at the conflicting result, that the impulse 
which gave the mass Mi a velocity Vi, is greater than the impulse 
necessary to bring the mass M, down to a velocity Vi. 

As “XX.” says, if the momentum of a ‘“‘system” be greater 
after being combined than it was before, the total energy must 
be increased, the only varying quantity being the velocity, and 
Mr. Last’s attempt at an ariti ote ee is very weak, as he 
takes two ‘‘separate independent ies,” and by keeping his 
figures and merely transposing them, we get as follows :— 

t M, = 60 V its velocity = 2 
M, = 10 {V its velocity = 24 
then the momentum and energy of 
M, is 120 and 120 
and of M, is 240 and 2880 respectively, which is exactly opposite 
re ee EO ee 
y, W contend is : tha example 
the momentum and total energy remain constant, but owing to 
the mutual action between the some of the actual energy 
disappears, but is restored on the es separating. 

If Mr. Last refutes the above arguments I shall be glad if he 
will restate his case, specifying how he means his masses 
to receive their motion. As I understand it, it is an impossible 
one, tne 9 of which I have endeavoured to prove. 

ov. 4 





Srr,—I had little thought of taking part in this discussion, but 
Mr. Last has, as it were, thrown out a challenge, to all interested 
in the question, such as one feels constrained to accept. Mr. 
Last says, pea, **my conclusions are correct if my algebra 
is right.” Now, I am inclined to think his algebra right and his 
usions . Itis ectly well-known to logicians—and 
mathematics is a branch of logic—that, granting the premises, you 
must grant the conclusion. major or minor premise may be 
wrong, but, if accepted, the conclusion must be accepted also. 
Again, the in tion of the conclusion may be wrong. Now, 
let us test Mr. in these two directions. 
at length :— 


M, 0 = (Mi + M,) mn’. 


2 = 
toe, ™ ” M, + Me 
Ory =v Vv M, 
M: + M, 
Multiplying each end by Mi + M,, we get 


1 (Mi + M,) =e vy Mz (Mi + M,), 


ie, % = VM, (Mi +M,) = VMp 
é v Mi + M, V¥ M, + M 
Which shows that the velocities vary as the masses. Mr. Last 
gets the same result, and then says, ‘‘ Which is greater than the 
original momentum in the proportion of 
VM, + Me: ¥ Me.” 

Tomy mind his peatareeien of the conclusion is absolutely 
incorrect. He has altered his velocity v into velocity , and then 
_— the change altogether. ‘The momentum does not vary in 
the above mm parer if the velocities of the two systems—and I 
maintain he compares two systems—are erent. Take, for 
example, a mass 10 with a velocity 5, or a system with a 
momentum 50, and a mass 25 with a velocity 2, which also has a 
momentum 50, For better comparison, arrange them 

10x 5=50 
25 x 2= 50. 

Will Mr. Last for one moment argue that the momentum 
varies as the masses without considering the velocities? And yet 
this is what he does in his letter. Last’s conclusion is cor- 
rect only when 711 = v. If the above is insufficient to convince 
Mr. Last, I shall be happy to aid his understanding a little 
further. C, H. W. Biaas, 

The Quadrangle, King’s College, Nov. 29th. 


ere is the algebra 





CONTINUOUS BRAKES, 


_ Smk,—Your correspondent, Mr. Thomas Maude, writes in your 
issue of the 16th inst. in reference to the recent brake trials con- 
ducted by Captain Galton on the North-Eastern Railway, and 
with the hope, as he expresses himself, that he may rouse some- 
body to stand up for the Smith vacuum brake, which he openly 
maintained in 1875 was the best brake for practical use. I am 
confident that his hope will be a vain one, for beyond, those 
interested in the success of that particular brake, very few, I 
imagine, will be found to maintain that the vacuum brake is the 


best, though he himself still attempts to do so, and tries to 
draw some small comfort from the trials above referred to, He 














Nov. 29, 1878 


admits ‘ that the 
ing its pressure,” 


uired, 
’s further enligh’ 9 

's er 

table drawn up b Galton, 
taken to get the brake blocks fall ba‘$0: the’ wheals 
portions of a train, when he will find 

about six pag bas } 


carriage as the 
studied Captain 


the automatic, not retaining its pressure so well as the 
oe oe ees ee as he 


of stopping ble distance, is to | 
the blocks on to the wheels with the highest at first, an 
to let that pressure gradually diminis as the speed slacken, 80 
as to prevent a w if allowed not it the 
train to stop in as short a ce as if the wh 
skidded. For this purpose the cylinders of the W 
brake are now being fitted with an automatic pressure 
valve. The vacuum brake into action as it does wil 
geaty accelerating force, has a tendency to skid the wheels; 
fact, it is almost impossible to prevent the wheels in the front 

se of a long train from skidding if the blocks are to 

ard on to the wheels of the rear van. Your correspondent dis- 
creetly says nothing about the want of automatic action in 
vacuum brake, which is every Big ved to be an essential fea- 
ture in a continuous brake. . Maude will read up the 
results of the numerous trials which have been made within the 
last few years, he will no longer maintain, although he did so 
three years ago, that the vacuum brake is the best ¥ pescmeel 


use. 
Bradford, November 23rd. —— 


S1r,—I notice in your issue for the 15th a letter from the pen 
of Mr. Maude, relative to the action of continuous brakes, in 
which the strict impartiality of your report of the recent trials on 
the North-Eastern Railway is called in question, Mr. Maude 
considering that you represent the vacuum brake as being 
oar got up for the trials—at any rate, to a far greater extent 
than was the Westinghouse. Now any ordinary reader would 
naturally infer from your report that whereas the Westinghouse 
brake only underwent what may fairly be called ordinary repairs, 
the vacuum brake underwent considerable alterations, and these 
principally with a view to considerably increase its power and 
quicken its action. It is only fair to assume that your report is 
sufficiently accurate in the absence of proof to the contrary, and 
T fail to see anything savouring of bias in the report referred to. 
Mr. Maude states that he maintained in 1875 that the vacuum 
brake referred to in his letter was the best for practical purposes, 
and he appears to be still of the same opinion, notwithstandin 
that it does not appear possible in its present form to use it wit! 
its full power upon the engine and tender without serious results 
to the rest of the train, notwithstanding, too, its slower action than 
its rivals, its want of automatic action, and its certainty to fail to 
act under certain conditions “‘liable at any moment to occur,” 
and to cause serious results from its so failing. Does Mr. Maude 
consider these small matters due to slight constructive defects 
to be eliminated by the adoption of slight modifications in its 
details, such, for instance, as that he suggests, and which, if I 
understand the sketches, would aggravate the evil it is intended 
to mitigate. 1, of course, compare the sacks shown in the 
sketch with others of equal area and stroke not enclosed in cases. 

Attempts to eliminate or mitigate the great evil, ‘‘ non-instan- 
taneous action,” by using cylinders with diaphragms having short 
stroke beyonda certain limitsoon reached—and in the trialsreferred 
to far passed—are mistakes, the brake blocks being far too near the 
wheels for practical purposes, and this would entail constant 
attention to and adjustment of the blocks, or they would not 
press the wheels when the brake was applied. 

It is surprising that with everybody so enamoured with the 
brake in question, no one will give it due consideration. Placed 
in a position so paradoxical and anomalous, it is scarcely a matter 
for surprise that with your correspondent faith gives place to 
= thy, and, as a natural sequence, he should endeavour to 
obtain contributions for the object of his sympathy not iu 
current coin, but of the same nature as his own, the value of 
which it is not easy to estimate. ONTINUITY, 

Lincoln, Nov. 28rd. : 

STEAM FIRE-ENGINES AT THE PARIS EXHIBITION. 

Srr,—Our attention has been called to the paragraph under the 
above heading, in your journal of last week. As the statements 
therein made, respecting our exhibits at Paris, are inaccurate, the 
fault no doubt of your informant rather than yourself, we would 
ask you to find room for these remarks. You mention that a gold 
medal has been awarded to us for our large double cylinder steam 
fire-engine, apparently because of its size, entirely overlooking 
the fact that we have obtained a second gold medal in another 
class, in which our exhibits were, not a second double cylinder 
engine as you state, but light single cylinder steam er tery om. 
of a size and power ve populy with fire brigades, both at home 
and abroad. In this class our English competitors exhibited. 
These engines have never been beaten in competition, and we will 
do our best that they never shall be. ; 

York-street, Lambeth, 

November 27th. 
STEAM ENGINES AT THE PARIS EXHIBITION. 

Sir,—In reference to article on the Paris Exhibition, in 
your impression of the 23rd of November, I hope you may find 
room for afew remarks from an artisan reporter. I certainly 
consider that in peues to locomotive engineering, the specimens 
shown in the English section were much superior to anythi 
else to be found in the whole Exhibition. The French : 
us so far as numbers went, but for general design and examples 
of well-executed’ work, there was nothing in the Exhibition to 
compare with the locomotives shown by Messrs. Sharp, Stewart, 
and Co., and the London, Brighton, and South Coast Railway 
Company. These engines prove that in compactness of arrange- 
ment and bam of design English locomotive engineers are 
well able to hold their own. In the French section, too, the 
engines shown were so much superior in general design to any- 
thing to be seen running on the French railways, that one was 
tempted to ask whether a Ooms be regarded as specimens of 
what could be produced ra‘ than as examples of their every- 
day production? The same remark does not apply to the English 
locometives, because, although the work in this line shown in 
the English section was certainly of a superior order, it could 
not be regarded as mere exhibition work. If there was one thing 
that surprised me more than another it was the character of the 
locomotive ames on the French railways. The proverbial 
taste of the French people did not seem to manifest itself here, 
for even those engines which worked the local passenger traffic 
up to the very gates of the Exhibition itself, were black ungainly 
loo! objects. The only things to which they can be compared 
in this country are the tank engines, which may sometimes be 
seen working the mineral traffic on colliery sidings, or doing 
shunting duty at some of our large coal shipping —_ 

I to stationary engines of large dimensions, the 

nly meagre in the 
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display in the English section was ce 
extreme, for, with the exception of the engine by Messrs. 
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Galloway, which gave motion to the other mac inery, there was 
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Wi ‘ouse does. If Mr. Maude had carefully 
vstnghoe on he would have found that 
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example of what, could be led as a 
Compared with the 
numerous exam staan aoe 


not to be found » 
or factory 
with its 


on to 
‘wha see, geelie te onder eet te & en a te yg ge ay a es: grey eo the 
acknowledged as the best brake, is that its action should seemed poverty-struck. It would te too much to 


section 
Senet -omehiering , the vast quantity of machinery shown in the 
French section— Praga smyrangy tdbany ect in every 
‘In fact, however, the examples of faulty construction 
‘ were not so numerous as one might suppose ; and it is 
nee © eee & e machinery could be 
found in which the examples would be as few. I should be 
inclined to-consider your estimate of the number of firms in 
of; producing cat ange equal to those shown by 
a as rather under the mark; and I would 
inclined to dispute the superiority you claim on 
Belgium, as, in my opi the engines shown 
and in the Swiss 
to those shown 


Messrs. 


between 


phrase 

able to give some of 
to prices becomes 

ill take a small vertical 


steam engine with boiler and f p- The French engine has 
stroke, and the Englisk 


a cylinder llin. diameter and «3 

pl bn, gy aang apy her in. 8 so that 

there is a slight ad on the side of the French The 
ice of that French er is £400, and the English one is only 

200, a difference in price which cannot be accounted for in in- 

creased dimensions. Let me take one or two horizontal engines, 

unable to give the length of the stroke in the 


and although I am 
case of the ch es, yet after every allowance has been 
made, it will be seen that the French engines are considerably 
dearer than English :— 
Maker. ~ Diameter of goede: hangin of stroke Price, 
. y £ 
English .. : it % | et 
pre Ser i +» 180 
MOMMA 5. os ce ee ce se 2. -. 190 
SH ns’ as! ce on ee we eg gi ee . 400 
MD See oe sac AB oe cece OBE i ae a 
From these figures, it is evident that steam cannot be 
purchased as cheap, far less cheaper, in France than in this 


country, and a consideration of the facts of the case will show 
why this shouldbe so, In my investigation, as one of the artisan 
he ga fa found that engineers in Paris were in receipt of wages, 
which, when taken by the hour, were certainly as as the 
wages paid on this side of the ‘Tweed, and when taken by the 
week, were at least 20 per cent. in excess of the wages paid to 
workmen in this city; and as coal and iron are much dearer in 
Paris than here, there is no reason why engineers in this country 
should not be able to produce machinery much cheaper than it 
can be produced in Paris at least. Judging from the amount of 
machinery in the Exhibition shown by firms in Paris and its 
neighbourhood, I would conclude that this locality is one of the 
a engineering centres in France, and if they are able to 

old their own with the other manufacturers in France, English 
engineers ought to be able to hold their own also. I wish I could 
have been able to say as much segerding other countries in Europe, 
for it is certain the same conditions do not obtain in Belgium, 
for instance, where both raw materials and labour are cheaper 
than in France. Still, I must confess that I do not believe it 
would be more economical for the English mill master to have 
his machinery constructed in Belgium, and erected by Belgian 
workmen. have no fear but that we can hold our own 
in our own markets, but I believe the exigences of our position 
render it necessary that we ought to do more than be able to 
prevent importation of foreign machinery. We cannot raise 
sufficient food supplies for our ever-increasing population, and we 
cannot allow them to starve. If we are to import our food 
supplies we must export something in exchange, and to do that 
we must be pre not only to supply our manufactures cheaper, 
but of an improved character to what can be had elsewhere. 
The difficulty which stands in the way of our doing this success- 
fully is certainly not slight, and the consideration of the excellent 
character of the machinery exhibits from various countries in 
Europe, as shown at the Exhibition, will be sufficient to convince 
the most sceptical of this. ‘That we are able to doso, however, I 
have not the slightest doubt, providing we can only be induced to 
exert ourselves sufficiently ; and there are not awanting signs to 
show that we are beginning to realise the gravity of the situation. 
Superficial attempts to deal with this question as a mere matter 
‘| of w must inevitally end in failure, not that I would over- 
look the fact that wages do to some extent regulate the cost of 
production, but even if a reduction of wages is effected to-day, 
trade gets brisker again and an increase is required to-morrow. 
We must not delude ourselves with the idea of a mere transient 
cheapening of production which a reduction of wages can only 
effect ; the cheapening of. our production to be effectual requires 
something of a more permanent character, and this can only be 
secured by a radical change in some of our methods of working. 
We must endeavour to secure for our internal trade what we 
aa contended for so long and loudly for our external trade, viz., 
reedom. 

All antiquated methods, unnecessary and irritating restrictions 
which fettor our workshop tice, must be abolished. Indi- 
vidual interests may suffer, but these must not be allowed to 
stand in the way of national Lae age The principle of the 
division of labour must be extended, and our energies conse- 

ints, All these will 

contribute to a permanent cheapening o go gee but this is 

not all that requires to be done. It is of little avail that we 

should merely be able to produce cheap, for while there are 

limits to the price at which an article may be srodueet there are 

none to the prohibitive duties which may be imposed 

to prevent its introduction into any country ; it is necessary that 

our goods, while being at a reasonable price, should be of a 
better character than can be had elsewhere. 

Before our methods can be much improved, and before our 
productions themselves can be brought to a high state of perfec- 
tion, we must endeavour to introduce some systematic training 
for our artisans. Hitherto we have been depending too much on 
our great natural advantages, and neglecting our opportunities in 
this respect. Other nations have been more alive to industrial 
needs. If we wish to maintain our manufacturing supremacy 
we must do something to deserve it, and unless we are prepared 
to take some measures to secure a thoroughly sound technical 
education for our artisans, and abandon the unsystematic, hap- 
hazard method we have hitherto been content to pursue, we must 
lay our account with being left behind in the race. The first 

lace in the struggle for industrial superiority is not to be won by 
Prainless imitation and rule of thumb. The day of mere empiricism 
is gone, and he who is to su in carrying out improvements 
must be one who understands the rationale of his procedure ; 
who has a firm grasp of the scientific principles which underlie 
his operations. : ia 

H. F., Artisan Reporter at the Paris Exhibition. 
Edinburgh, November 23rd. 


PASSMAN’S MARINE BOILER. 

Srr,—The Passman marine boiler, noticed in THe ENGINERR 
last week is deserving of consideration. We have had some 
experience with boilers having Galloway tubes; we believe those 
at Saltaire are the | of the class. Mr. Geo. Salt has provided 
all the necessary appliances for indicating and testing the merits 
of boilers similar to the practice in the dockyards. We send you 
a card of two experiments—one at Saltaire with 8ft, 6in, by 24ft, 


quently concentrated upon particular 








boiler, full of Galloway tubes. The outside shell is used for heat- 
ing surface, the same as with ordinary Lancashire boilers, set in 
brickwork. This advantage, of course, the Passman boiler cannot 
— Edn oa = Portsmouth yy bod y ee - the 
marine e, de’ upon the tu’ ‘or heating surface. 
Both experiments pr npn et alike, the only difference being 
in the one using best navigation poe and the other 
common Yorkshire, It will be seen that the Saltaire boiler did 
good work ; and, if vertical tubes answer for land purpose, why 
not for marine? It can only be a question of arrangement, far 
from being difficult. . A. Martin anpd Co, 
17, Charterhouse-street, London, November 19th. 


Sir Titus Salt, Bart., Sons, and Co., Saltaire. No. 12 Boiler, 
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LEGISLATION ON PATENTS. 

Sir,—Had I thoroughly understood that the foregoing com- 
munications addressed to you upon this subject by Mr. Spence, 
were simply the initial links in a chain of argument, wherewith 
he progcen to fence in his position, I would certainly have 
paused before giving expression in the meantime to any doubts I 
may have entertained regarding the justice of his premises, 
However, the ready and perhaps undeserved consideration which 
he has accorded to my remarks—while in itself a characteristic 
guarantee of the scrupulous candour with which he intends to 
approach his subject—emboldens me at the same time to lay aside 
the diffidence I experience in expatiating somewhat upon the 
position I have taken up regarding the important question of 
preliminary examination. 

I may say at once, that I am no advocate of an examinative 
system, which would pretend in any way to pronounce upon the 
utility or non-utility of any invention ; on the contrary, I contend 
that such a system would be valuable only in so far as its 
functions were limited to an inquiry into the novelty and 
originality of the subject matter of an application. Such being 
my opinion, Mr, Spence will not be surprised at my demurring to 
coincide with him in his contention that Mr. Bessemer’s adverse 
opinion upon examination into utility is equally or in any great 
degree applicable to examination into novelty ; for although it is 
just to say that anyone’s opinién upon the utility or non-utility 
of an invention, ‘‘is after all “nr an impression,” the same 
remark does not apply to an annunciation of want of novelty, 
seeing that such an assertion would require to be supported by 
absolute and irrefragable proof, and therefore be less a matter of 
impression than a matter of fact. Again, in support of his con- 
tention that the adoption of any such system would be resented 
as a grievance by those whose applications were refused, Mr. 
Spence instances a by no means uncommon type of inventor, 
rather ee chosen, however, as an illustration, if it be 
desired to enlist our —_ on his behalf. But —_ 
individuals do exist whose hurt vanity and wilful obstinacy might 
cause them to feel aggrieved at the refusal of their applications, 
and to prosecute them in the face of the most incontestable proof 
of want of novelty, on the other hand the vast majority would 
surely have sufficient common sense to feel thankful that they had 
been prevented from investing their money in an absolutely 
valueless property. 

I cannot but confess that my estimate of the strength of the 
necessary examining corps was somewhat hastily considered. 
find from the last American Patent-office Report that during the 
year 1877 each examiner had to deal with something over 100 
applications; but it must be remembered that their labour is 
unnecessarily increased by the absence of all such abridgments 
and chronological and subject matter indices as we possess. The 
United States commissioner, in the body of his report, recom- 
mends the immediate construction of such indices and abridg- 
ments, and points out that by their means the working expenses 
of the office might be materially diminished. 

A laudable disinclination to outrun either the patience of your 
readers or the limits of your space, prevents me at present from 
entering further into this matter, replete as it is with manifold 
and sometimes unexpected difficulties. But although it is my 
intention on some future occasion, and with your kind permis- 


sion, to attempt to show that these difficulties are by no means 


insurmountable, still having regard to the circumstances, I have 

concluded to defer further criticism until Mr. Spence has more 

fully stated his case, which I feel assured from my knowledge of 

his acumen and long professional experience will be, if not an 

invulnerable, at least a tolerably strong one. Davin Futon, 
135, Buchanan-street, Glasgow, November 18th. 





THE ELECTRIC LIGHT. 

Sir,—The difficulty at present in working a number of electric 
lights or lamps from one circuit, as would be the case in supplying 
a number of shops or houses from one large dynamo-electric ma- 
chine, might, I think, be overcome by having a small machine in 
each house or shop, and working it by means of a water engine, 
as is now somewhat largely used by hair dressers, turners, and for 
working cranes and hoists, &c. e ee / turning on the water 
would light up, and the turning it off would extinguish. Should 
such a scheme as this ever come into use, it would, no doubt, 
entail a much larger demand for water than is now the case, 

Stoke, Ipswich, Nov. 20th. R. ALLIson. 








THE Mereoro.ocicar Sociery.—The first monthly meeting of 
this society for the present session was held on the 20th inst., at 
the Institution of Civil Engineers, Mr. C. Greaves, F.G.S., 

resident, in the chair. Rev. T. L. Almond., 0.8.B., Rev. 

hr C. Beasley, M.A., F. T. Bircham, H. T. Bianford, ¥.G.S., 
G. Chatterton, B.A., E. Easton, F.G.S., W. L. Fox, G. F. 
Lyster, Lieut-Gol. W. Stuart, R. Tennent, F.R.S.E., and H. 

oolwen balloted for, and duly elected, Fellows of the Society. 
The following papers were read :—‘‘ Report on the Weex re 
Observations for 1878,” by the Rev. T. A. Preston, M.A., F.M.S.; 
“Up-bank Thaws,” by the Rev. Fenwick W. Stow, M.A., 
¥.M.S.; ‘‘ Comparison of Thermometric Observations made on 
Board Ship,” by Capt. H. Toynbee, F.R,A.S, ' 
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PARIS.—Madame Borvzav, de la Banque. 
VIENNA.—Mesars. GeroLp 
LEIPSIC.—A. Twiermerer, 
NEW nipcapite ow and Rogzrs Nzws Oompany, 
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W. V. (Constantinople).— Write to Messrs, Cocker Bros. 
Md ser por etd Whitehead, ' Torpedo Works, ‘Fron, Italy, wil 


him, 
B. W. E.—The work on “ Brass Founding,” published in Weale’s Series, will 
W.G. D.—1 “Pears sinalte to sey wherd iii dank Whéuta't ings of the 
.G. D. rawings 
a ‘o hich you refer. (2) Neville's Hydraulic Tables, 
one 


. G.—In answer to questions one to sive, the machines and lavaps are all 

To the sixth question we must decline to give an answer. 
F. R.— We believe you can obtain a book such as you want from Messrs. Spon, 
Charing Cross, or Messrs. Lockwood, Stationer’s-hall-court. If not write 


American Live SHartina.—A letter for Messrs. Richardson and Atkinson, 
ferred to in the article on the above subject, lies in the publisher's depart- 


C. M. P.—{1) About 6 tons on the square inch. 1} ton on the square 
inh hoon. (8) The stipulation is intended Py Bn against the effects 
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of ca arrest of the s 
A. J. H. (Ne Tyne.)—No such descriptive articles have 

in Tue Enorneer. ly some of our ts could help you in 

mation upon stoning, working, and polishing 
MACHINERY FOR MAKING LEAD SHOT. 
(To the Bditor of The Bugineer.) 

Sin,—Would one of subscribers or correspondents kindly inf 

us whee we could ao oe above? Export Mancuyrs. 


Nov. 22nd. 


GASOLINE ENGINE. 
(To the Editor of The Engineer.) 
Sir,—Can any of your mdents give us the name of the maker 
ofa engine ald to work wth gasoline? R. anp M 
» Nov. 28th. 


Du 
CANDLE MAKING MACHINES. 
(To the Bditor of The Bngineer.) 
Srr,—Could any of your subscribers inform me who are the makers of 
ap for making stearine and mould candles? R. L. K. 





» Nov. 26th. 


SCREW BARGES. 
(To the Bditor of The Bugineer.) 
Sir,—Could any reader tell me what is the horse-power of the screw 
belonging to the Conservancy, about the price of 
boiler, and the maker's name, and about what tonnage are the 
Snodland, Nov. 27th. 





GREASE AND VARNISH. 
(To the Editor of the Engineer.) 
S1r,—Will any of your correspondents kindly tell me of any treatiso 
ame fack oF five, bhai ae Sian arouse ? J 





wheel and wheel grease, black and bright varnish, Also the 
best method of asphalte pitch into moulded blocks, | R. J. 
London, Nov. 27th, 





STEEL BOILERS. 
(To the Editor of The Engineer.) 

Sir, —We think of certain boilers of steel instead of iron, and 
should be glad if some of your readers will give us some from 
practical experience, and not from mere relative tensile strengths, of 
what thickness of steel boiler plates is equivalent to jin. best best 
Staffordshire iron plates, Where can we get the plates o Sta 





STRONG CASTINGS. 
(To the Bditor of The Engineer.) 
8ir,—In answer to ‘A. W. T.’s” inquiries, I would suggest, in order 
to get a good and mixture for wheel gearing, the following :— 


hematite, 4 cwt. ditto Gle k, 
pare gd meade peat oo a This will be found in point of strength, 
when in the form of a wheel, equal to any power that may have 
to transmit hetitng ter ppates tet Ce eenaie have 





SUBSCRIPTIONS. 
order, from newsagent in town or country 

3 orit a prefered, be onggaied Gavan 
lowing terms in advance) :— 

'y (including double number).. .. .. £0 148. 6d. 

Yearly (including two double numbers)., .. .. £1 98, Od. 
If credit occur, an extra two shill and sixpence per annum will 
V made, Tae g he pt aotly 


Encinger 
Cloth Cases for binding Tus Exonveer Volume, price 2s. 6d. each. 
The following Vol: Tue Enoiveer be on gs 
Vee eta 1a Shy oh 35, 36, 98, 9, a0, a, aks , and 44, 8 


Thin will, wntil 
es fear oie 07 Cote tte see Loner 
pap mney by Pook oftee cade ‘que te cmmenich Utes of totes 
to the Publisher. Thick Paper Copies may be had, if preferred at 
Order, — A a 
a gat hw hg eg 
aan NewBrunswick, N ow Wales, 
United States, West! Ooaat of Africa, "West I China vid , 
ampton, £1 lés. 
Remittance 
Russia 


Bill in London.—. Buenos Ayres, 
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On the 25th Nov., at the British Consulate, and afterwards at 
Church of the {Holy , Geneva, by the Rev. W. Jophoon, ak 
Apam Gr ELLIs, the Supreme Court, to ALIcE 


Randinat, outer dngbiers? Moje cee eee ae 
ER. 


THE ENGINEE 


NOVEMBER 29, 1878, 


eo GOLD IN INDIA. 

: combination of chemical and physical properties 
which characterises gold and platin d the tural 
loys ofboth with, smo of their earest fe 
tions, as silver on the one hand, palladium and iridium 
the other, is perhaps chief amongst those ccuitions 
which have determined the strange and unusual way in 
which these precious metals have, with few exceptions, 
hitherto been found, namely, disseminated either in loose 
tho ge Pave ay cag pag py» 
metallic grains of every si m dust t it i 
difficult tocatch it in fine films on wet blanke ting stretched 
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- volte it after the less dense surrounding material | had 


washed away, to occasional nuggets of many 
pounds weight. The occurrence of true veins of embedded 
gold is extremely rare in Asia and Europe. _ In the latter 


continent they are 7 known to exist in: Hungary, and | 7’ 
ce 


the alleged existen ancient mining rock excavatio: 
such as those which comparatively recently have heen 
said to be discovered in the Sinaitic mountains near the Gulf 
of Akabah, may be viewed with great distrust. That 
Burton saw mining excavations in that region is to be 
accepted upon his testimony; but that these indicated 
ld mines seems devoid of any evidence. It may 
taken as certain that all the gold of the ancient 
world was obtained by washing out the native metal 
from alluvial or gravel detritus, and it is not improbable 
that, at remote periods, considerable quantities of 
gold were obtained from the rivers of the Punjab 
and others still nearer the Himalayas, from which even 
yet the natives obtain in several places small and preca- 
rious yields. of fe d. The wandering habits of a large 
proportion of the rivers which descend from the great 
mountain er into the lower and less accidented 
plains of Northern India must have always rendered 
gold washing in these regions uncertain; the floods of a 
single rainy season often sufficing to bury gold-bearing 
silt under irremovable masses of mud and sand. Climatic 
conditions, peculiar to the Indian peninsula, have also 
been influential in producing the paucity there of alluvial 
gold. The rush of water from the hill-sides of a 
country, over which an enormous quantity of water 
is discharged within three months, is such as to 
tear away even very hard rock, where the slo 
is great, and therefore all softer material; and the 
transported mass is thus spread out in a fan-like form to 
distances, and over areas so vast, that the traces of 
precious metal, if any exist, become unnoticeable, and so 
widely separated as to be not worth searching for. It 
was claimed for the late Sir Roderick Murchison that he 
first pointed out the somewhat obscure relations existing 
between the extensive gold regions and the neigh- 
bourhood of eruptive, and of certain classes of highly 
metamorphic rock ; and this was the first indication, 
however incomplete, that geological science offered to 
the miner to his search for gold. Until obser- 
vation had been extended by the working of the great 
gold deposits of California, and the wonderful geological 
conditions of that region become somewhat 


0 
cuinaation the idea obscurely prevailed that there was sone hike” 
ical connectio’ 


logi n between those eruptive rocks, the 
quartz veins which they contain, and the gold 
embedded in these reefs, or in the more or less adjacent 
masses of transported detritus. It may now be con- 
sidered, however, that the relation between the facts 
consists in this only, that the eruptive and metamorphic 
rocks in many places indicate the deepest portions of the 
crust of a which are visible, and that the relation 
is simply imetrical, or one of depth only. It would 
be interesting, had we space here, to pursue some of the 
important speculations which have been to the 
i ee tee the densest 

d least i terable metals known to us are 
those which once existed at the test depth in 
our earth’s ‘crust, and which render it not impro- 
bable that at depths so vast as to be for ever unap- 
proachable by man, gold, and others of the very dense 
noble métals, may exist in quantities so as to 
account for the vast difference between the density of 
our globe as a whole and that of the materials occurring 
at or near the surface. Laying aside all theoretical con- 
i i eruptive and metamorphic rocks 
of gold exist nowhere — 
in 
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a gy penny apie leg a =e 
with very few years, is to 

cet by the influence of those political events 
which of late years have shown how intimately our posses- 
sion of India concerns us nati 


complai of so 
day, and 


L ly. The discove 
of gold in the Nellumboor Valley and Wynaad 
district was anno’ the Madras Government in 


1831, or nearly fifty years ago. A commission was 
appointed to examine and report, but it was composed of 
untechnical or unpractical men, and their attention seems 


to have been entir occupied with the prospects of 
alluvial gold washing, and their report was er dis- 


couraging as to the mercantile success likely to attend 
prmeen, Pgedl moe in a highly accidented, and, as they 
deemed it, unfavourable country. No attempt was made 
to discover the seat or nidus whence had come the 
sporadic gold, and at that period the now well-established 
tween quartz reefs and the gold they fre- 

uently contain was practically unknown, at least in 
England, and its importance had attracted no attention 
on the part of European men of science, although some 
of the facts may have become confusedly familiar to 
the Russian — engineers conducting the mining 
operations in the Ural and Altai regions, So matters 
stood until 1874, when an experienced “ prospecter” from 
the Australian gold fields discovered some extensive gold- 
bearing reefs in the district of Davalah at an elevation of 
3000ft., or thereabo 


uts, above the localities where gold 
been revealed by washi 


washing. With some assistance in 
money from neighbouring eg crushing and washing 
machinery were sent from England, and set to work under 
the title of the Alpha Works. If the statements of the 
‘mes »e correct in November last, from one batch of 104 
tons of crushed quartz a yield of gold had been obtained 
averaging nearly 1 oz. per ton, and it is said that gold to 
the extent only of 5 dwts. to the ton, or one-fourth of the ~ 
above proportion, is sufficient to clear all cmgenene of 
working. Such in brief, the main facts so far of the 
gold discoveries in India. _ We may accept them for the 
resent in part, at least, with some reserve, for it is un- 
oubtedly somewhat oe that facts so important in 
their ing upon the future of India should first reach 
the British public, not by any Government or authorita- 
tive announcement, but by letters from private mercantile 
individuals or firms in the daily papers, 

It is to be hoped that the authorities in India are 
sufficiently alive to the vast consequences which must 
follow the cliscovery of a t gold-field there, to cause 
them as far as possible to leave the field of future enter- 
prise as open, free, and national as possible, and to 
prevent or discou its becoming hampered by the 
restrictive interests of the private bargainer, the fetters of 
whose contracts may need to be loosened at great expense 
and loss of time, to admit hereafter of systematic and 
profitable working. A law upon a basis similar to that 
which exists in Prussia, where all mineral property rests 
not in the owner or occupier of the soil, but in 
the Crown or Government, would as respects the 
precious metals at least, seem to be the most ad- 
visable course to prevent such complications in India. 
It is no ground for discouragement or _ incredulity 
that the overy of gold im situ in India has been 
made thus late and so far confined to one corner as it 
were of the peninsula and of the western Ghauts, for the 
entire range of the Ghauts, both western and eastern, 
has in reality never been explored with due care as to 
its mineral wealth. The establishment of the Geolo- 
gical Survey of India was a great and salutary step, and 
with very limited pecuniary resources it has done an 
immense amount of accurate and valuable work ; but it is 
essentially a stratigraphical establishment, and has never 
been one giving much attention to the metallic riches 
that may 5 beneath the surface; for although in its 
earlier years the late Dr. Thomas Oldham, its director, 
had his time and information frequently diverted from 
their proper object to examineand report upon teak forests 
—now having a department to themselves—coal are 
andiron in India ; the vastness of the task p 
before it early caused the limitation of the Indian geolo- 

ical staff to careful and good stratigraphical work. Nor 
is the staff of the survey sufficient to compass the objects 
of a searching inquiry into the economic geology or 
mineral treasures of so vast an area, The time would 
seem to have arrived, therefore, for the establishment, as 
an offshoot of the Indian survey, of a bureau of mines 
and minerals and staff of surveyors analogous to the 
Bergamt, or mining administration of Prussia, whose head- 
quarters are at Berlin. It may be that the result of the 
labours of such a body would end in dashing our hopes 
of the wide-spread existence of gold- formations 
in or near the ranges of the Ghauts, but the probabilities 
point the other way, and so vast would be the beneficial 
effects upon the native population of India of a widely- 
diffused gold-mining iasentey, that no effort should now 
be souks to ascertain what certain grounds there may be 
for so noble a hope. : 

We have no space left for descanting upon the 
immense ial and moral consequences that inevitably 
must follow upon the opening up of a great channel of 
industry to the poor and teeming population of India, in 
addition to the only one now open to them, namely, 
the unp ive and primitive one of agriculture. 
Oppressed by the native usurer, his hopes never ames | 
beyond the precarious prospect of raising food eno 
for the brief interval between one harvest and the n 
that eda h: and least invigorating of 
grains, mo’ ore it is ripe, or even in the ear, 
what wonder is it that the ryot is inactive, listless, hope- 

okie 
d-to-mou 


for his labour, and few generations 


less ani enduring. Give him some 
which he may garner, not food for his 


life, but daily wages 
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4 THE ENGINEER. 
ould pass before he would be transformed into a| To draw a good specification, the engineer should have 
a. t and more elevated man. To help towards this | a competent edge of the subject with which he is 
is! the real task of England in India. dealing. He should understand y what he wants to 


CONTRACT SPECIFICATIONS. 

Ir is probable that at least one half the law suits which 
oceur originate in the imperfect construction of agree- 
ments which are so worded that they may be construed 
in different senses. Now an engineer's specification is 


practically an agreement between himself and the con- 
oe roman 


; and the more carefully it is ha the less is 
the chance of subsequent dispute. Not nearly enough 
attention is paid to this fact by engineers. Indee 
really good specifications are exceedingly scarce, while 
disputes between engineers and contractors are very 
plentiful. These do not always result in law suits; but 
they are none the less objectionable. Before an engineer 
can draw a proper specification he must understand 
what the document is really intended to convey, 
Taken broadly, a specification is the expression of 
an engineers wishes; in a narrower sense, it is the 
formulation of his demands. Thus, when an engineer 
states that all materials shall be the “best,” it is clear that 
he desires to have something very good; but it is not 
equally clear that he has demanded it. If he had 
demanded it, then he could compel the contractor to 
supply it; but it is extremely doubtful that he could 
compel a contractor to supply materials of superlative 
excellence unless he defined in his specification what 
“best” meant. For exam le, if an engineer specified 
for a boiler to be built of the “best” iron, he might get 
a very inferior structure, for there are three kinds 
of iron used by boiler-makers, known as “best,” 
“best, best,” and “treble best.” ‘The contractor might 
supply “best” iron, and argue, with much plausibility, 
and probably with success, that he had complied with 
the specification. The engineer would reply that he did 
not mean “ best” iron, but iron of superlative excellence. 
The contractor would answer that he was not bound to 
know what the engineer meant, but only what his speci- 
fication conveyed, the words contained in it being accepted 
in the sense known and used in the trade. To avoid 
such mistakes, when specifying for boilers, the particular 
brand which should be used in each portion is named in 
the specification. If the engineer does not know what 
these brands ought to be, then he is not competent 
to draw that particular specification, and he should 
employ some one who is, to help him. Again, engineers 
sometimes get hold of a really good specification drawn 
by someone else and cut it down and alter it to suit 
their own purposes in the most unintelligent fashion. 
We have heard of a case of the kind in which a young 
engineer, specifying for a roof, insisted with much care 
that every bar should stand a breaking strain of 7 tons 
to. the square inch. .He had got hold of a specification 
for a cast iron roof, whereas he was about to put up one 
of wrought iron. Mistakes still more ludicrous are some- 
times made by mechanical engineers when they are 
dealing with civil engineering works. Thus, retaining 
walls have been specified for before now, which were 
to be thicker at the top than at the bottom; and 
cement has been stipulated for in a river wall 
above the water-line, while good sound mortar 
might be used below that point. Such mistakes are 
nr. ral made by men of experience, who, if they 
are in doubt, think it no shame to confess that they 
do not know everything, and ask a professional friend for 
advice. But mistakes of less importance do creep in 
nevertheless, and often cause much annoyance. Thus, 
we have over and over again seen the following clause in 
a specification for wrought iron work :—“ Specimens 
shall be cut from all plates and bars, which must stand a 
tensile strain of 21 tons to the square inch and stand 
bending cold to a right angle.” Nothing is said as to the 
radius to which the iron is to be bent, yet it is on this 
that the whole value of the bending test depends. 

Perhaps the worst specification which it is possible to 
draw is that which defines nothing, and leaves everything 
to the judgment of the engineer. Such specifications are 
only admissible when the engineer and the contractor are 
both eminently honourable men, who have worked 
together for years, and perfectly understand each other. 
In the majority of cases such specifications place far too 
much power in the hands of an engineer, who may, if he 
is incompetent or disagreeable, ruin a contractor 
on a large undertaking. We always regard such 
vague documents as supplying direct proof that 
the engineer is either too indolent or too ignorant 
to prepare a proper specification. Instances are not 
unknown in which contractor after contractor has refused 
to tender on such a basis, and the Gordian knot has been 
cut by a contractor himself preparing a specification, and 
stating that he was willing to work to it if the engineer 
pleased ; and the engineer did please. It is not every 
engineer who can draw a good specification, and we 
regret to say that no one thinks of teaching a pupil how 
to prepare one. He is supposed to pick up the art. To 
the civil engineer especially, it is essential that he 
should draw specifications well. A good specification 
indeed, will cover a multitude of sins in the way of 
practical ignorance. For example, a man may not have 
the remotest idea of the way in which a pile should be 
driven ; yet if he specifies that the piles in a certain coffer 
dam must be driven truly vertical, he can always be 
sure that so far the work done will be . Again, one 
man will specify for girders that all rivets shall be 
heated red-hot right up to the head, while another insists 
that the rivets shall all drive tight under the head 
in the holes when cold. The first man has an intelli- 
gent — »tion of the way in which good rivet work is 
to be had ; he knows that if the rivets are properly heated 
the holes must be filled. The other knowing nothing 
save that he wants the holes filled, says that they shall 
be filled. The result may be the same in the end, but 
there can be no doubt as to which is the best specifica- 
tion. Yet the inferior specification may secure good 
work, and save the reputation of the engineer, 





buy from the contractor, and what it is he expects the 
contractor to give him. If we analyse the relations of 
engineer and contractor, it will be seen that the first gc 
into the market and states that he wants to be supp: 
—say—with a railway, a locomotive, or a roof of a 
particular kind. The contractor aren to 
sell him materials and labour from which come the 
article wanted. If, now, the engineer specifies for “good” 
workmanship, let us say, he will find it offered at a 
certain rate ; if he specifies for the “best” workmanship, 
the tender will be higher. He should clearly make up 
his mind which he wishes to buy, for it is very unfair 
to a contractor to stipulate for good workmanship and 
hope,.to get the best for the same price. A few. years 
since @ specification was issued for certain solliety loco- 
motives, and tenders were sent in. The amount of these 
tenders varied greatly. Finally the order was split, and one 
engine was obtained at a high price from an eminent 
firm, while the remaining five or six were built at a much 
less rate by a firm who were too young to have made a 
name.. The specification stated that the workmanship was 
to be “ fair,” by which the young contractors understood 

t the engines were to be sound and serviceable, but that 
there was not to be much bright work or finish. Now 
to the older firm, a locomotive more or less made little 
difference. It was not convenient to them to put in “fair” 
workmanship ; everything they turned out was highly 
finished, and so their colliery locomotive was a perfect 
yp ly its way. The engineer was not slow 
to w invidious comparisons between this engine 
and those supplied by the other contractors, and 
actually threatened to reject their work. He thought 
better of it, however, and, for anything we know to the 
conizey, the engines in question may be running to this 
day. No doubt he wished for the best workmanship, 
and although he would not or could not. pay for it, yet 
he was disappointed when he did not receive it. 

It may be said that we have criticised engineers pretty 
sharply, but what about contractors ? e reply that 
there are plenty of contractors who are as incapable of 
understanding a specification as an engineer may be of 
drawing it. oner or later such men come to ruin. A 
case came under our own observation in which a large 
brick building had to be erected. The foundations were 
deep, and were all of brick in cement. Several tenders 
were sent in, and one was accepted, which was at least 
25 per cent. lower than the lowest of the remainder. 
Inquiry was made, and it was found that the would-be 
contractor was a competent builder of the old school, but 
very illiterate. He was asked if he quite understood 
the specification, and answered that he did. His tender 
was accepted, and scarcely had he began to work when it 
was found that he believed the walls were to be 
built dry up to the level of the ground, and plastered 
outside with cement fora height of 5ft. above. On bein, 
asked how he could make such a mistake, he turn 
triumphantly tv a clause in the specification which, 
dealing with the foundation, said : “ Ne mortar shall be 
used in building any portion of these foundations.” Conse- 
quently, he asserted that they were to be built dry. In the 
end he was released from his contract, which was handed 
over to another man. 

Something would, we think, be gained if in all cases 
before the contract were finally signed the engineer 
and contractor went over the specification together, 
clause by clause, and compared notes as to the con- 
struction put on it by each. There is nothing like 
having a clear understanding to begin with, but the 
understanding must be put into words. It is always pos- 
sible so to draw a specification that it is impossible for a 
contractor to elude it. Engineers—especially the younger 
members of the profession, for whose behoof this article 
is specially written—will do well to remember that there 
are contractors in the world who will creep through the 
minutest flaw in a specification, and will pull after 
them almost an entire structure. Such men should 
always be avoided. Nothing is more desirable than 
to see engineers and contractors working. har- 
moniously, aiding each other in every way, and 
maintaining friendly relations throughout. But nothing 
conduces to this state of affairs so much as a good speci- 
fication. If a contractor is in doubt as to whether 
something will or will not “do,” and refers to the 
engineer, the latter can get rid of all responsibility in nine 
cases out of ten by saying, “ My dear fellow, why ask me 
such a question? Look at the specification.” 

It is no part of our purpose to teach engineers how 
specifications should be drawn, but we may point out, in 
conclusion, that under the title “Contracts Open,” we 
have published the engineering portions of some of the 
best specifications ever drawn. We have not given the 
legal torms or details concerning penalties, securities, and 
soon. Every engineer who prepares a specification for 
the first time, should submit it for approval to a com- 
petent lawyer. It must never be forgotten that it is not 
only an e peering but a legal document, and the con- 
ditions under which it is made binding are always best 
settled by lawyers. 





DUPLEXING SUBMARINE CABLES. 

On Friday, the 22nd of this month, Dr. Muirhead 
succeeded in balancing the Madras-Penang section of the 
Eastern Extension Company’s cable, and therefore adapting 
it to be worked on the duplex system. We need only point 
out the importance to the shareholders of a company, and to 
the public, that the carrying power of our links of communi- 
cation should be, if not actually double, at least increased 
some 60 or 70 per cent., in order to obtain a fair acknowledg- 
ment for such work as this. It is becoming customary to 
ignore England as having lately added anything tothe progress 
in telegraphy, but as a matter of fact we can claim almost 
eve ing that has been donein cable work. In October, 1854, 


Mr. J. Newall took outa patent for duplex working. The cost of 
the apparatus frightened him and the experiments were allowed 
to drop. He employed condensers to correct static disturb- 
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the Western Union T . ‘Theattempt, how- 
ever, made to apply duplex working toabie pro gp said to 
have been inany way successful till Dr, Ma in 1874 gave 
condenser. In 1875 Dr. Muirhead and Mr. 
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Munro succeeded in balancing the and 
thus working duplex, Since then Dr, Muirhead’s work has been 
a series of suceesses, In 1876 the aj was made to the 
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cable from Marseilles to Malta, and from Suez to Aden. In 1877 
balance was obtained for the cable from Aden to Bombay. 
April last, as we noticed at the time, Dr. Muirhead and Mr. 
erbert Tayler succeeded with the direct United States cable, 
and soon after applied the system to the mixed. line from 
London to Emden. Now we must give credit for the last suc- 
cess. Altogether, Mr. Muirhead has succeeded in appl; 
the duplex system to over 10,000 miles of cable. A few days 
ago we h that Mr. Stearns, after a long trial, had been 
successful in balancing the Anglo-American cable, but the 
news is not corroborated, and the company has not yet taken 
over the work into their own hands. The value of pa be work- 
ing is put beyond question by a letter of Sir James Anderson, 
recently published, in which he states that an impeacnpess 
of from 40 per cent. to 70 per cent. is obtained. eed, in 
one case the. i rate was stated to be more than 
doubled, but we should think that the — as published 
were probably inverted, and that ‘‘ 25 simplex and 54 duplex ” 
should read ‘‘25 simplex and 45 duplex.” Besides the 
activity shown in duplexing cables already laid, anxiety 
is shown by our colonies to, if we may so term it, consolidate 
their connection electrically with England. Thus Australia 
has made an arrangement with the Eastern Extension Com- 
y, so that another cable is to be laid duplicating the 
ine. Such a course is to be commended, as with 
only one cable a fault necessarily stops the trans- 
mission of messages, and prevents ordinary commer- 
mercial intercourse. The South African colonies too, 
which have hitherto been out of the system altogether 
have, we believe, almost completed arrangements by which 
Cape Colony, Natal, and the Mauritius will shortly be con- 
nected electrically by means of cables. Another improvement 
due to English enterprise, we may perhaps be allowed to 
mention here, is an attempt to guard against the damage which 
the teredo does to cables. The means adopted by the tele- 
graph Construction and Maintenance Company is to cover 
the cable with a brass tape wound round it spirally. Whether 
this is sufficient or not will soon be known, as several 
hundred of miles of cable so covered have been sent out 
for use. 


GAS LIGHTING IN THE COLONIES, 

WHEN proposals were first made, not many years ago, for 
the establishment of gasworks in the chief towns of our Indian 
and colonial possessions, it was freely argued that as in most 
of such cases it would be necessary, owing to the want of 
local supply, to import all the coal uired from England, 
this lighting agent could only be cconied at a cost which would 
be practically prohibitive to its general use. There were but few 
colonies which did not producein large quantities that useful tree, 
the cocoa-nut palm, and from its my aro nuts oil could be 
manufactured in such quantities, and at solow a price, that it 
was not likely its use would be ever given — the more expen- 
sive though more convenient system of gas lighting. Such atear 
proved to be — a especially since the opening of the 
Suez Canal. Our tern colonies haye developed such a 
demand for tonnage for the shipment to England of 
their valuable productions, and these have been so largely 
in excess of the shipments to the mother country, that 
outward bound vessels have found it exceedingly diffi- 
cult to obtain outward freights, and their owners have 
been willing in many cases to carry coal from England at rates 
only just sufficient to pay the canal dues. Prior, how- 
ever, to the opening of the Canal, sailing vessels bound to 
the East vid the Cape were equally ready to load with that 
article for what would just pay the current charges of the 
journey outwards, relying on the homeward-bound cargo 
to give them a fair profit. On both these lines, there- 
fore, it was soon found practicable to land coal at 
such ports as Point de Galle at a total cost of little 
over £1 per ton—not much in excess of what it could be 
landed for in the port of London. In several of our colonies, 
also, coal has been discovered in large quantities, and 
although inferior in most cases to the English article for gas- 
producing purposes, it was found practicable to use it in a 

measure. The consequence has been that there are now 
ut few of the more important towns in our foreign depen- 
dencies that do not possess gasworks, and the conveniences 
of this mode of illumination have insured it free use, to 
the aimost total exclusion, for public pu of oil 
lighting. Madras is almost the only notable exception ; 
but we understand the Duke of Buckingham is now 
giving its introduction into that important city his 
earnest attention. Most of such enterprises in the 
Eastern and Western colonies have proved to be fairly 
paying speculations. The report has just been published of 
the Georgetown—Demerara—Gas Company, Limited. The 
works at so comparatively small a town are naturally not ona 
large scale, and the private consumers are necessarily few in 
number. Yet we learn from that report that the profit made 
on the year’s working admits of a dividend being paid. of 
8 per cent. on the preference shares, and of 7 per cent. on the 
ordinary stock of the company. The gross receipts during 
the half year were £4102, which amount yielded a profit of no 
less a sum than £1364. These res are illustrations of the 
commercial suceess of gas-lighting in our remote colonies, for 
the dividends payable are such as to induce envy among 
holders of shares in many enterprises nearer home. The 
advantages of gas-lighting are so great that the results we 
have given will, we hope, tend to its extended introduction 
in the colonies. 


STEEL RAILS IN INDIA. 


In re ro probably of the time when the Indian 
railways will fall into their own hands, the Government are 
anxious to make India supply itself as much as possible with 
its own railway requirements. They especially desire that steel 
rails should be made in the Empire with the materials which 
the Empire can be made to furnish. In the production of 
steel the hope is indulged that the ironstone and coal 
resources of the Central Presidency may be utilised. Mr. 
Ireland and Mr. Walter Ness together, it will be in the 
recollection of our readers, succeeded by experiments con- 
ducted in Manchester, in making with the minerals of that 
presidency a raw steel, which was found to be suitable for 
the manufacture of high-class steel tools, Whether steel 
suitable for rail making will also be made by a similar 
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tunity of assisting Mr. Ness in India to attain that end: In 
the interest of the method, which, founded upon the Blair 
system, Mr. Treland has thus far matured, it may well be 
hoped that Mr. Ireland will the invitation. But the 
Government are not looking m to the Central Presid 

for steel rails of native make. Mr. Ness is now in a g 
conducting an inquiry into the capabilities of that Presidency 
to supply steel rails, not only by the aid of existing iron- 
bre sag and the materials already in course of being 
work: ut also by any new appliances which he may recom- 
mend, and with materials as yet undeveloped. The Govern- 
ment are to be commended for the persistency with which they 


are trying to make the very of so valuable a dependen 
as India. and in the matter of the fuel, and the metal yieldisiy 


capabilities of the Empire; they are to be congratulated upon 
having at hand an officer of Mr. Ness’s technical attainments 
to give practical effect to that efficiency. We may add that 
2 arora Colliery Mr. Ness is now sinking a third 








LITERATURE. 


A Text-book on the Steam Engine. By T. M. Goodeve, M.A. 
London: Crosby Lockwood and Co. 


THOsE best acquainted with the subject are aware that 
the English literature of the steam engine is exceedingly 
imperfect. A very considerable number of treatises on 
the theory and practice of steam engineering has been 
written and published, but not more than half a dozen of 
these treatises deserve a placeina well-selected library. The 
little volume before us may be regarded as one of the best 
text-books of thesteam engine of its size that have yet been 
produced ; and we say this advisedly, and giving due con- 
sideration to the writings of Lardner, Bourne, Rankine, 
Cotterell, and Rigg. e can hardly expect such an 
assertion to be received without explanation or proof. We 
do not make it vaguely or carelessly. It is, we think, the 
legitimate deduction to be drawn from a perusal of the 
book, and as such we ask our readers to accept it. The 
merits and demerits of any book can only be decided by 
comparing it with some standard which the reviewer sets 
upforhimself. The standard will vary inkind and in quality 
with the nature of the work reviewed ; and nothing can 
be more unfair than to draw comparisons between Saka 
which are really not comparable with each other ; but it 
is fair to compare text-books with text-books, No ow, the 
oul of a text-book is to supply condensed information in 
such a form that it can be readily assimilated by the 
reader ; and the more complete the information it supplies 
the more conveniently it is arranged, and the less the 
quantity of extraneous matter w ich it contains, the 
better is the text-book. One of the first essentials in 
such works is lucidity ; the second is that rare kind of 
brevity which results from the extrusion of all useless 
matter, and which can perhaps best be expressed by the 
word compactness, ‘Tested in this way, we regret to say 
that the great majority of modern English text-books 
will be found very defective—but few authors have 
produced the exceptions to the rule. We may cite as 
examples of works of the kind nearly perfect wee by 
“Lessons in Elementary Physiology”—which, by the 
way, has gone through eleven editions—and _ certain 
little treatises by Clerk Maxwell. Professor Goodeve 
has given us a treatise on the steam engine which 
will bear comparison with anything written by Huxley 
or Maxwell, and we can award it no higher praise. The 
author’s brief preface so plainly sets forth the plan of 
the book that we reproduce it just as it stands :— 

The first chapter contains a sketch of the steam engine as it 
existed in the time of Watt, together with an account of the 
ideas then prevalent, as to the nature of heat, and concludes 
with a summary of some physical properties of steam. The 
second and third chapters are pied by an investigation of 
the principles of the modern theory of heat in its application to 
the steam engine. Then comes a chapter on the conversion of 
motion, which deals with certain salient points in the mechanism 
of anengine. The fifth chapter is male aproted to the expan- 
sion of steam, to the action of valves, a to the application of 
Watt’s indicator.. The sixth chapter treats of boilers and the 
consumption of fuel. The seventh chapter is on compound 
cylinder engines, and is illustrated by some drawings of the 
engines constructed by Messrs. Maudslay, Sons, and Field, for the 
White Star line of mail steamers making the voyage between 
Liverpool and New York. Finally, there ‘is a chapter on mis- 
cellaneous details, such as steam engine governors, Giffard’s 
injector, and the link motion. 
of examination questions. 
point out the influence which the change in our views as to the 
nature of heat has exercised on the practical construction of the 
steam engine, and he has further endeavoured to show the 
manner in which Watt’s diagram of en has enabled us to 
accomplish a scientific analysis of the action of heat engines 
generally, and in particular of the steam engine, under its 
varied forms. 

Space would fail us did we attempt to follow our 
sathie through his volume, and indicate step by step the 
way in which he has carried out the programme which 
we have reproduced above. The book is an octavo of 
269 pages, and its price is so moderate that no one 
interested in the steam engine need be without it. Every 
purpose will be answered if we dip into it here and there 
and tell our readers what Mr. Goodeve has to say 
about certain subjects, and how he has said them. 


Our author is a barrister in practice, as well as a 
lecturer on applied mechanics at the Royal School of 
Mines. He is accustomed to weigh evidence and condense 
itintoarefined essence of truth. Bringing the peculiar legal 
turn of mind to bear on the subject, he has succeeded 
in attaining to a style of writing and system of 
book-making, the great result of which is that the 
student is never for one moment in doubt as to what 
his author means. Let it not be imagined that Mr. 
Goodeve has attained lucidity at the expense of elegance. 
Nothing of the dryness proverbially attached to legal 
authors is to be found in his pages. Although we come 
now and then on a sentence hn and it may be homely, 
yet we have found our author's writing very — 
reading. Indeed, he has acquired the difficult art o 
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to the felicity of his illustrations; whenever he 
advances a proposition he cites an experiment to prove 
it if necessary, and that experiment is certain to be just 
the right one for the given purpose—an experiment which 
teaches neither too much nor too little. A large portion 
of the volume is devoted to a consideration of the laws 
of heat as affecting the steam and other engines, and he 
has actually succeeded, or we are very much mistaken, 
in m the theory of heat engines perfectly intelligible 
without having recourse to any but very simple and 
easily manipulated formule. Thisis in itselfa considerable. 
achievement. ° 

As an example of this useful quality, let us take 
an instance at haphazard. Our author is dealing 
with the properties of a vapour, and he points out that 
a vapour, being a gas, has that property of indefinite 
expansion which characterises gases. It follows that if 
a small quantity of vapour be formed in a closed vessel, 
it will expand and fill the whole of it. There are, he goes 
on to say, two cases to be considered : (1) when the vapour 
is in contact with the generating fluid, (2) when it is 
entirely separated therefrom. It would be very easy to 
write many pages considering these two cases, but our 
author does nothing of the kind; he cites an experiment 
which places the facts which the student has to learn 
at once before his mind’s eye. We have never seen any 
allusion to this experiment in any other book, and we 
therefore reproduce our author’s account of the way in 
which it is to be performed :— 

Take a barometer tube, say, about 33in. long, and closed at one 
end. Fill it with clean mercury, which may A done by pourin 
in lay d nearly to the level of the open end, closing the en 
with the finger, and then ing the large bubble of air two or 
three times up and down the tube. This removes all the minute 
bubbles of air which adhere to the glass, and mere may be 
added up to about 4in. from the open end; then fill this empty 
space with bisulphide of carbon, a very volatile liguid, and 
insert the tube in a deep well of clean mercury. The bisulphide 
of carbon will rise to ah top of the tube, vapour will form in 
the empty space above the mercury, and will, by its pressure, 
drive down the column of mercury so as to shorten it considerably 
as compared with the column in an ordinary mercurial barometer. 
We have accordingly a small layer of liquid lying on the top of 
the mercury, and several inches of apparently empty space above 
the liquid. A singular result may now be exhibited Depress 
by the finger so as to sink it in the well or cause it to 
rise higher, when it will be found that the height of the column 
withir. the tube—measured from the surface of that in the well 
—remains absolutely constant. If the tube be raised quickly 
the liquid begins to boil, fresh vapour is formed instantly, and 
the pressure is kept at a constant intensity ; on the other hand, a 
portion of the vapour passes into the liquid state, wHen the space 
which it fills is contracted, and nothing will alter permanently 
the height of the mercurial column except a permanent change 
in the temperature of the liquid and the tube. 

No illustration of the operation of a great natural law 
could, we think, be happier. Hypercritics may take 
exception to the use made by the author of the word 
vapour, yet it would perhaps be impossible to find any 
= which would answer the required purpose equally 
well, 

Our .author’s explanation of the way in which the 
absolute zero or point of no temperature has been ascer- 
tained is not less neat. If we take a tube 60in. long and 
assume that 30in. of it are filled with air separated from 
the atmosphere by a small globule of some liquid that 
will not readily evaporate, and if we heat the enclosed 
30in. of air to 491 deg. we shall cause it to double its 
volume, and fill the tube. By parity of reasoning 
we may assume that if 491 deg. of heat were withdrawn 
the air would contract until it disappeared. “ For 30in. 
is added to the tube by an increase of temperature of 
491 deg., and in like manner 30in. would be cut off by a 
fall of temperature of 491 deg.; but that is the whole 
length of the tube, and it follows that the air catinot con- 
tract more than by a fall of 491 deg.” Making the proper 
conditions for the expansion of air—460 deg. is the true 
zero of the thermometer. 

Not the least valuable portion of Mr. Goodeve’s 
work is that in which he handles Carnot’s principle, 
which affords a remarkable example of a great truth 
evolved from a wholly erroneous premise. Carnot believed 
that heat was a material fluid, and yet he evolved the truth 
that as the whole work done by a heat engine is trace- 
able to the disappearance of heat, and to that alone, it 
follows that a heat engine is entirely independent of the 
nature of the substance with which it performs its func- 
tions. Whether the apparatus is a steam, air, or ether 
engine, the result is the same. The amount of work 
done by a reyersible heat engine depends only on the 
constant temperatures at which heat is received and at 
which it is rejected, and is uncontrolled by the nature of 
the intermediary agent, such as steam or air. It is im- 

ossible to attach too much importance to this law. 

cause it has been overlooked, much money has been 
wasted in vain endeavours to attain an economy which 
cannot be had. It is true that in certain cases a saving 
in fuel may be realised by the substitution of some other 
fluid for steam, or the addition of another fluid. We 
may cite, for example, Du Tremblay’s ether engine, in 
which the exhaust steam was used to evaporate ether 
and produce a vapour having a much higher pressure 
than that of the steam. But if we come to analyse this 
engine, it will be found that the ether only enables us 
to establish a greater range of temperature between 
admission and rejection than was possible with 
steam alone. Practical difficulties stood in the way 
of the ether engine, which has long since been aban- 
doned. Attention is now and has been turned to the use 
of very high-pressure steam as a means of economy; but 
bearing in mind that it is only on the difference between 
the temperatures of reception and rejection that the effi- 
ciency of an engine depends, it is easy to see that little 
or nothing is to be had from the use of extreme pres- 
sures. Let us suppose that the temperature at which 
steam is rejected—exhausts — from a given engine is 
120 deg., that it receives steam at a re of 50 Ib, 


absolute on the square inch; then, the temperature of 
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50.1, st being, 281 deg., we may take the maximum 
a efficiency of such an engine as being represented 

y the figures 161. Keeping the temperature of the 
exhaust unaltered, let us treble the pressure. The tem- 
perature of 150 1b. steam is 358deg., and the maximum 
— efficiency of an engine working under these con- 

itions may be taken as shown by the figures 238. Thus 
by trebling the pressure of steam we have increased its 
economy only in the ratio of 238 to 161, or about 33 per 
cent, ere it possible to reduce the temperature of the 
condenser by 57 deg., the difference. between the heats of 
50 lb. and 1501b., the same economy might be obtained 
with the lower pressure—that is to say, if a condenser 
could be got down to 63 deg. the engine would work as 
economically with 50 lb. of steam as another engine work- 
ing with 150 lb. of steam and a condenser temperature of 
120 deg. It must not be forgotten that practical condi- 
tions modify results ; but forthe moment we are dealin 
only with the great principle which lies at the root of al 
calculations intended to determine the efficiency of heat 
engines. The whole of the chapter devoted by Mr. 
Goodeve to this subject is a model of what such writing 
ought to be. The student is led on without sensible 
labour step by step, and we are much surprised if any 
student will not find that he has learned more in one 
hour from this chapter than he can learn in a week from 
any other treatise on the steam engine in existence. 

A considerable portion of the work before us is 
devoted to an explanation of the practical details 
of a steam engine. In this our author is not 

uite so happy as when dealing with the theory of 
the steam engine, and various little points are met 
with here and there which, insignificant in them- 
selves, are like small flaws in a precious stone. For ex- 
ample, in speaking of marine boilers, he says :—“Itisstated 
that the proportion of solid” matter in the water should 
never exceed 4; of the water. Any engineer who suffered 
the water in his boilers to rise over ;4; would probably 
find himself in an unpleasant position. Again, in de- 
scribing the method of drawing the diagram of forces on 
a crank pin, he has entirely left the vis viva of the piston, 
connecting rod, and other moving parts out of considera- 
tion. We expect too much, however, when we fancy that 
our author, who has done so much, should be able un- 
aided to do everything. We would venture to suggest, 
however, that something might be gained if before the 
second edition of the work is published, Mr. Goodeve 
got some practical engineer to read the proof sheets of 
the latter chapters. Of the main body of the work we 
have already expressed our opinion. 

We cannot conclude this notice without suggesting to 
the publishers that the printing of the engravings illus- 
trating the text is not quite so good as it ought to be. 
In other respects the work has been brought out ina 
very satisfactory way, and is of convenient size. The 
type is clear, and the paper and binding are good. 
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MM. SCHNEIDER’S LOCOMOTIVE. 

WE give this week, at page 392, an elevation of a beautifully 
finished tank locomotive, exhibited in their pavilion in the 
Champ de Mars by MM. Schneider et Cie. Creusot. In our 
next impression we shall publish sectional drawings of this 
engine and a full description. It will suffice now to say that 
the diameter of the driving wheels is 5ft. 3in., while the 
cylinders are 16in, diameter, the stroke being 234in. nearly. 

he total weight full, is under 16 tons, an exceptionally small 
weight for a tank locomotive of the dimensions. 








CLEoPATRA’s NEEDLE.—We have not heard the last by so J of 
criticism of the site of the needle. Last week we published the 
opinions of Mr. Leighton, P.R.A. Now we give the words of 
Sir Charles Barry, the President of the Institute of British 
Architects :—‘‘ Was he to congratulate his hearers that the 
‘illustrious stranger,’ the Egyptian—now British—obelisk had at 
length quietly settled among us? On the whole he samosed he 
might, but it was with no unmixed feeling. A public, profes- 
sional and lay, tired out with giving ‘unheeded’ estions, at 
last left to those immediately interested the decision of the ques- 
tion as to site and treatment, in which the public would, if more 

rmitted, have taken even a deeper interest. The result was 

fore them, and the weary wanderer was at rest. But how? 
Quietly buried—he meant —in this great Babylon among 
houses and buildings that overtopped it ; squeezed into an unpre- 
tending nook obtained with difficulty from our corporate Zidiles. 
A monolith of unknown age—a witness of a period past so remote 
as to be realised with difficulty—a mass of 200 tons in weight, 
evidencing a labour and probable sacrifice of human life at its birth 
which must be left to the imagination, found itself upreared 
on a pedestal com of small stones—old materials, in fact— 
instead of on a monolithic mass worthy of itself ; pushed into a 
waste corner of our river wall, central with nothing around, and, 
lastly, on a low level, instead of on such an elevation as might 
add to its importance in place of lessening it. But what he 
deplored was that our national or our hardly less wertul 
municipal government did not take the matter into their own 
hands in regard to asuitable site and a dignified treatment of the 
monument as to itssubstructure, and did not undertake to secure 
he best and most impressive surroundings for such an addition to 
the interest of this metropolis,” 
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WALKER’S RAILWAY WAGON SHEET PROTECTOR. 
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In order to wens eee by yee —_ pve which 
attend the ordinary met of employment o — n 
covers, Mr. J. G. A. Walker, of Daneshill, | ford, has 
designed the apparatus for sheeting trucks which we illus- 
trate herewith. No one more than the managers of railway 

ts will fully appreci the value of any 
apparatus which, simple in itself, is capable of — the 
loss in compensation for damaged goods which attends the 
sagging of the sheets and other causes of damage by wet. This, 
however, is not the only source of loss which the sheet pro- 
tector removes. On the ordinary flat wagon it is to 
stretch the cover tightly across from side to side, and end to 
end, the principal tieing being done at the corners. Unless 
the goods in the wagon are of such a form that they give 
support to the sheet, it 
direction, and in wet weather forms a water tank if the sheet 
is good, or simply directs the water on to the goods if the 
cloth is bad. If the sheet is good it is soon destroyed by the 
strain at the corners due to the weight of the water, or even 
of the sheet itself. Sheets are also frequently damaged in 
the central parts by their sagging down on to goods of a rough 
character, and are often torn in pulling them over the cor- 
ners or off one side of the truck for unloading. 

From these and various other causes of damage to wagon 
sheets, there results a loss for ed goods, as well as 
for sheets, of many thousand pounds per year to each of 
our principal railway companies. Principally to secure a 
means of support for the sheets many wagons are made with 
gable ends, a pole being placed from gable to gable over the 
goods. The trucks, however, in this way are made more 
expensive, and the pole is very often not used. Referring to 
our illustrations it will be seen by Figs. 1 and 2, that Mr. 
Walker’s apparatus consists mainly of a small chain 
carrying a few wood balls, and held in position by a pair 
of supports. Fig. 1 shows a truck fitted with the apparatus, 
one-half being covered with the sheet. Fig. 2 shows end 
views of the truck covered, and Fig. 3 the truck with the 
supports lowered and the chain placed in the box E provided 
for that a agg Fig. 4 shows the supports and chain to an 
e ed scale. The support consists simply of a bar of flat 
iron t round, as shown, into a flat link c, the upper end 
carrying a pin, to which the chain a is fastened by one of the 
long links upon which the wood balls are threaded. This 
support is held loosely in the staple piece d, fixed by means 
of a bolt which passes through it and the support. A second 
bolt fitted with a hand nut is placed below the staple. By 
means of this bolt the support is fastened at any desired 
vertical height. To stretch the chain across the truck, the 
support to which the chain is permanently fastened is fixed 
by the hand screw, the chain is then carried across to the 
other end of the truck and hooked to the other support while 
the latter is loose, and —— of canting inwards, as indicated 
at the uncovered end of Fig. 1. As soon as the chain is 
hooked on the hand screw is tightened up, and the chain thus 
stretched tight. The sheet may then thrown over and 
fastened. e fastening need not be as tight as is usual, as 
there is no opportunity for the cloth to sag, and as it may 
move to a alight extent and without injury by rolling over the 
wood balls. At Fig. 5 is shown the method of fixing the 
supports and stretching the chain on gable-ended wagons. 
The sheet protector is now in use, and may be seen at 
any time on the Great Northern Railway. 








EDISON’S TELEPHONIC AND ACOUSTIC 
RESEARCHES. 


WE are indebted for the following by Mr. H: B. 
Prescott, to the Electrician :— Awe pron 

The most i t ad that has been mad . 
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ted to pressure. The carbon 
this fact, and more recent discoveries prove 
mass of metal that is not contin’ like a hea; of shot, 
chain, or charcoal im: with iron, produce 
in an electrical current when submitted to pressure. 

may be the impact of sonorous waves of all kinds, 
us such a mass of metal may become the transmitter of a 


current. 
telephone is only one of many contrivances for re- 
articulate speech at a distance, But, owing to its clear 
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and truthful articulation, its ror gpd of construction, and the 

far greater volume of sound which it creates, it is likely to be the 
| most extensively used. ; One =e ¥ of a ag oe. 
tion, however, are not far in and may by improvemen 
be made equally effective. Asa rule, Mr. Edison has succeeded 
better with those telephones which produce a variation in the 
resistance of the circuit than with such as depend for their action 
upon a variation of the electro-motive force or static charge. 

An instrument very similar to the carbon-transmitting tele- 
phone is shown in Fig.1—devised November 19th, 1877—the 
essential difference being that the carbon is replaced by bibulous 
paper moistened with water. This semi-conductor, like the carbon, 
changes its resistance under the influence of varying pressure. 





The is kept moist by capillary action, a strip being used, 
one end of which dips into a reservoir of water. In Fig. 2— 
devised June 27th, 1877—is shown a form of the carbon transmit- 
ting telephone, requiring no adjustment whatever, and which 
operates well, notwithstanding the simplicity of its construction. 
It consists essentially of a plate of metal resting on the bottom of 
ahollow vessel, and carrying a block of prepared carbon, upon 
which a second and light metallic plate is laid. The weight of 
the upper plate affords an initial pressure, which is varied by 
speaking into the mouth of the vessel, The carbon block may 
be replaced by a disc of cloth, the pores of which have been filled 
with pulverised black- 
lead. By this treat- 
ment the cloth becomes 
slightly conductive. The 
instrument thus modi- 
fied is shown in Fig. 3— 





Fic. 3. devised September 20th 
1877. In Fig. 4—devised 
August 12th, 1877—the 


pelverieed plumbago, P, 
floated upon mer- 
cury, M, ond | is com- 
‘ace of the mercury and 
a metallic block fastened 
Fic. 4. to the centre of the dia- 


phragm. Still another form of the Edison transmitter is shown 
in Fig. 5, devised July 5th, 1877. The carbon, C, rests upon the 








diaphragm, which in this instrument is a horizontal plate forming 
the top of a vocalising chamber, the mouthpiece ee at the 
side. fine cords attach the carbon to the framework of 
Sanhtiom Er Sheathy. Re-cqpecennee this inettameent seen 

ragm . Ina ent resembles 
the Reiss telephone, and in eiedele it would be much the same 
were it not that, in vibrating, the carbon never 'y leaves 
the plate upon which it rests, but simply for an instant releases 
its pressure. It is evident that the resistance of the circuit 
Speen cyan Go docets ceanaeien tetwons Gn onion 8 Oe 
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that this connection depends 
of the carbon, which is constantly changing when the diaphragm 
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is in vibration. This ene is’ too sensitive to extraneous 
sounds to be useful in telephony. 

Another form, actiny on much the same ony is illustrated 
by . 6—devised Se , 1877. It is 
called the ‘Inertia T phone,” though it is 
hardly certain that its action is to be attributed 
solely to inertia. The carbon is placed 
between two metallic plates, one of which is 
fastened to the diaphragm, and the other is held 
by a screw bearing in a framework attached to 


e diay by insulating supports. When 
vibrating, the whole system ey instead of 
the alone, as in the 


ordinary carbon 
transmitter. Mr. Edison’s explanation of its 
mode of action is, that the degree of pressure 
with which the carbon rests against the plates 
is varied during the vibration. Thus, after a 
movement toward the right, the diaphragm 
suddenly stops, and the carbon pressed in virtue 
of its inertia on the plate P. 

An advantage which the eto-telephone 
Fia. 6. had over the earlier forms of Mr. jison’s 
telephone is, that its diaphragm does not touch anything, and 
can, therefore, vibrate with perfect freedom. On the other 
hand, the diaphragm of the carbon telephone, used before his 
adoption of the present a rigid plate, pressed with 
considerable force upon the carbon, and thus ca it to make 
false vibration. 

In the form shown in Fig. 7—devised June 25th, 1877—this 
difficulty is not encountered. The a carries an arma- 
ture A of soft pe _ comets Ney < not touch, the 
magnet B. A an are opposite poles of the same magnet, 
being connected at P, and polarised by a local circuit. The 
magnet B presses upon the carbon at C, the pressure bein; 
regulated by the screw S. The attraction between A and 
varies with the distance between them. When, in vibratin 
A moves towards B, the attraction rapidly increases, and 
lessens its pressure upon C. During a motion in the opposite 
direction the attraction diminishes, and B, drawn by the spring 
S, increases its pressure upon C. 

A similar contrivance is illustrated 
in Fig. 8—devised April 10th, 1877. 
The nope carries an armature 
A, which by its motion changes the 

tential of two electro-magnets. 

ese changes in magnetism cause a 
bar, situated in their magnetic field, 
to reproduce the original vibrations. 
The ends ra the bar are held by the 
magnetic force against two of 
omen ¢ and ¢. These and the bos 
are included in the 
an induction coil. 
the circuit decreases when the bar is 
drawn up, and increases as the bar 
descends. 

Of all substances which have thus 
been tested in the telephone for in- 
creasing and decreasing the resistance 
of the circuit by the effect of the 
sonorous vibrations, lamp-black from 
the lighter hydrocarbons proved the 
best. It is hes essen that the 
—— should be ee phe the 

owes’ rature possible the 
i me FF. pany should pat be 
ow play upon the de t, 
me. ¥. otherwise the vautest is of rh 

seen ove tne wholly unsuitable for this purpose. Comme 
lamp-black of the best quality scarce] pr a current to pass 


ae it, while that b Pp herein d 
offers but slight resistance. er exon 


The lamp-black as 
it comes from the 


rning apparatus is 
laid upon a white slab, 
and those portions 
which have a brown 
tinge are picked from 
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other material is satisfactorily Wien we cracls at, we neglect all friction of &c., and su; that the brake ep So sea down ba fiistion te cxyenied chin 
f hfe Se either is not applied, the power required to keep up the motion wll ben shor ff th mal of the rubbing surfaces, f > 
action or een the micro- | Let us now suppose the applied a pressure P. This | ing on the well-known Soak 0 eee Cqevidione oy Bee. 
sage, So Sere n ape been bg will produce by fricion a force—say EP, where E is the coeffi- | formed with a much smaller ture of at a high 
to be the most divided. Now, it is known that the pee elgg” ¥ ny Sheen amet i 7 | and tending to stop its| than at alow one. The may be referred to the 
increase and decrease of the resistance of any button of finely | rotation. This force, through the frictional resistance which must of course take to some extent, com 
divided ey pene My: sap Sine oa subject to pressure, is due | or adhesion between the wheel and rail, will act upon the rail, and with the effect of the great heat de between the 
entirely to the of a greater or less number of particles at | tend to stop its motion. If this motion is to be u surfaces in diminishing the shearing resistance of the inequalities. 
the junction or surfaces. 6 Sate eae oe ervetn fo E P must be ap) by the ne 
a 1 adr sea baw Hrd Sieben be eae sunative a agra Lay ape A, the — i force we 
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num to lamp-black—is used in a tele; the | brake upon the circumference of wheel. On Tuesday, November 12th, see 

pondootion sto sues by predueny pressure is 0 This conclusion is not strictly true except where the speed is | Chemical Society was held to hear the Faraday | which 

y the gradually in number of which are t | kept uniform, when the train is sto) under the friction of | was delivered at the Royal Institution, by Professor A. 

oe a nigga es| the brake a part of this friction is employed in ch Sige eo 1. oneeen. de. ie Sates 5 Yee 

are so few many cases, sev particles | rotation correspo! e checking of the president, Dr. Gladstone, introduced the lecturer 
instead | train. This part of the frictional resistance is th as | as an inv shan kasticeniee were Reming ogp 
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pure, is harsh and mB. This wave may be| far as stopping the train is concerned ; but it is always in practice 


0! chemists, pressed his icti ‘ould 
| gr ted by a serrated inclined at an angle of | a small fraction only of the total resistance; and it is constant “ pp oe map oy te 
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b in bance of the current b at all speeds, since the rate at which the velocit of a body is | other side of ater, the Fellows, through hi 2 
the effect of the icles themselves. Now, if Sechaten ene destroyed depends only on the mass of the body and the acquainted with. : ge wer $s age nomines 
retort carbon be replaced by one of ite, which is com: amount of force applied to it, and not on the initial velocity of 


The lecturer commenced by exp’ his sense of the great 
honour which had been conferred on him by inviting him to 
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of much smaller particles, with no aggregations as with the first, | the body. 
will 8 in a theatre sacred to the name of Faraday, The subject 


the waves be represented by the as above, but the points} If the adhesion of the rail and wheel were unlimited, this would 
y tible, and these gaps being so minute are | be a complete account of thewhole matter. But this adhesion has 

beyond the power of the telephone to detect; hence we obtain a| @ limit, say F W, where F is the coefficient of static friction 

pure wave ; aS ae wave, as a whole, by their | between the wheel and the rail; F will always be much greater 

effect on the self-induction of the telephone receiver. Bu in i 

the case of lamp-black, the cles are infinitely finer than | wheel and the brake-block. Let the however, beso much 


vapours were se} rom each other by the distinction that 
hite, and, moreover, the button is somewhat ic; hence | increased that the brake friction E P is than the rail frie- | vapours could nsed i gases were 
the line re ting the form of the wave will be perfectly] tion FW. Then, since the force transnalteed from the rail to the contanaiae, This diotimetion | Rng Foe been broken ont a 
ht, although, theoretically, there are ey are| wheel cannot be greater than FW, it follows that, whatever | the line of demarcation has disappeared and the existence of a 
infinitely small as compared to graphite or other conducting RD pet thay 0 the difference between these two body in the state of gas or li has been reduced to a sim 
pers J therefore we not only ent harsh sounds, but obtain | fri resistances, acting in opposite directions, will re-| question of temperature het ure, Young Faraday, while 


a stronger wave, ee oe ve of and their effect} main as an unbalanced force, sotthon to stop the rotation 
on the self-induction ofthe magnet. Lamp-| when moulded | of the wheel. Consequently this rotation be checked ; 
into buttons, another property, differing from all and if the wheel had no inertia, it would be stopped instan- 
other pore BD enngggenliee and that is its elasticity. | taneously. As the wheel has inertia it will be stop not 
For instance, if we subject buttons of different instantaneously, but after an interval of time, whic be 
te pressure, the greatest difference of resistance with aj greater as the mass and velocit + ee pe 
Fe weight will be produced on the lamp-black button ; and less as the difference between E P and F W, the two f ctional 
we increase the weight on all the buttons, a point be | resistances, is greater. In all cases, however, this interval will 
reached where any additional weight ceases to reduce the resist-| be very short; because, as soon as the rotation is materially 
ance appreciably, except in the case of the lamp-black, which | checked, so that the wheel is slip) over the rail with an 
continues to show decrease of resistance by tional weight — velocity, the coefficient ction between wheel and 
placed upon it long after the other buttons cease to be affected, will from its original value for dynamic friction to 
as all the particles that can come in contact will be brought in | the much ler value for static friction. Hence, whatever may 
contact by a slight weight, owing to the inelastic nature. Mr. | have been the orignal difference between the two frictional resist- 
Edison haz endeav: to obtain an oe as to the | ances, it will now be largely increased ; and as itis this difference 
number of points of contact on the lamp-black button now used. | which tends to stop the rotation, this stop will be completed 
In order to accomplish this purpose he first placed a Rutherford | in a very short time. Hence, B, the wheel, will always continue 
diffraction grating under the mi having 17,291 lines ruled | to rotate at the train s until the frictional resistance between 
on speculum metal within a s of lin., and by the side of this | wheel and brake-block es greater than that between wheel 
a button of lamp-black, then by changing from ‘one to the other | and rail; but as soon as this takes place the rotation will be 
he calculated that there were not less than ten millions of points | checked, and will be supped completely in an interval of time, 
upon the surface of the button, nearly all of which were con- | which in practice will always be very small. 
stantly in use when subjected to the sonorous vibrations. If the coefficient of brake-block friction were the same at all 
the Rutherford grating been ruled both ways, there would have speeds, the pressure which would produce skidding would also be 
been 298 millions bed ors ng and there is little doubt that a button e same at all s ; although the time it would take to skid the 
of platina ruled double in this manner would give good results in | wheel completely would be ata high s than a low 
the ane but would not equal the lamp-black, owing to its| one, As the coefficient of friction varies with the s this is 
want of elasticity. not the case; and it requires a greater pressure to skid the wheel 
_ The elasticity of the lamp-black button has another advan ata high speed than at alow one. But in all cases the amount 
insomuch that it allows a considerable initial pressure to be of tangential brake friction which will skid the wheel is inde- 
upon it without materially reducing its sensibility ; hence the | pendent of the speed, that is unless the rail friction varies with 
apparatus is not so liable to be thrown out of adjustment as those | the which there is no reason to suppose. 
empl an inelastic omg where the initial must be us next consider what will when the wheel is 
ex light to retain its sensibility. adjusted in| skidded. Just at the moment when it to rest, and the 
this manner, a loud sound caused a break in the circuit, and the | motion of the wheel under the brake-block is therefore. very 
sounds are and le, and allow sparks to occur | small, the coefficient of friction between these two will change 
which in time coat the metallic armature, and render it unfit | from its value for dynamic friction to its much higher value for 
for use. The only 4p oe so it may be called, in the button | static friction. Consequently the frictional ce of the 
made of lamp-black, is that it is somewhat friable; but Mr. | brake-block will show a large increase; but this will not be 
Edison’s experience goes to prove that, if the telephone is made | transmitted to the rail, because the adhesion between the wheel 
ir. a proper manner, so that no part of it will, when under the | and the rail is already transmitting all it can, and hence this 
effect of the sonorous waves, vibrate and hammer the button, it | increase in the brake-block friction will not be accompanied b 
will last for months, and, as far as can be seen, will continue to | any increase in the tractive force. This is in accordance wit! 
last as long as the ent that holds it; but, if the instru- | diagrams 14, 15, 19, 20, where the friction line is always seen to rise 
ment is so devised that the armatures are allowed to hammer the | sharply at the moment of skidding, while the tractive force 
button, or, if the initial pressure is very light, and the instrument | remains stationary, or even falls, at the same moment. 
receives a violent concussion—for instance, by —— dropped on} Al in ping the rotation of the wheel a certain 
the floor—the button is liable to crack ; but, even in this case, | amount of vis viva is destroyed, yet this has no retarding effect on 
the volume of sound is not materially lessened. Mr. Edison has | the train, since the motion lost is only the rotary motion of the 
attempted to harden these buttons by mixing the lamp-black with | wheel round its stationary axis, and has therefore no component 
sugar, tar, and other substances, previous to moulding, and after | in any one direction in space. 
moulding subjecting them to a high temperature. This treatment | As soon as the wheel is completely skidded, the brake-block 
t inelastic, and yet far superior to any other | friction becomes reduced to a mere mechanical means for holding 
substance which he has tried. the wheel fixed, and has no direct effect in stopping the train. 
The value of different substances to be used as buttons in the|The whole of the stopping is thenceforth done by the rail 
telephone are given below, the first-mentioned being the el friction, But this has now only its low value for dynamic 
the others in the order given :—Lamp-black, aypeoesioe friction, and not its high value—commonly called “adhesion” 
lead, iodide of copper, graphite, gas carbon, platinum black. —for static friction, which gave the measure of the retarding 
oe materials which do not oxidise in the air, such | force when the wheels were in motion; hence C, the retardi 
as um, ruthenium, silicon, boron, iridium, and platin force available for stopping a train. is greater when the wb 
give results ge pene 9 to this minute division, but many of | revolve than when they are skidded, in about the proportion of 
them are such good conductors that it is n to mix some | the value of the static to that of the dynamic friction between 
very fine non-cond material with them before moulding, | wheel and rail. 
All the conducting oxides, sulphides, iodides, and nearly every| It may be added that D, this dynamic friction of the skidded 
metal hg Pare has been tried by Mr. Edison in‘ various | wheel, will be still further diminished as;the time of skidding foes 


assistant at the Royal Institution, read a before the Royal 
Society on fluid chlorine ; in it he descri the liquefaction of 
that gas—the classical glass tube in which this was effected 
was exhibited. The method of experimenting wassimple; chlo- 
rine h — was placed in the pet Be Ane tube which “= 
e gas was en and liqui its own pressure 
the other leg. hc ty quid hydrochloric acid was pre 
in a similar manner by heating in a sealed tube ammonia chloride 
and sulphuric acid, and in the course of the year Farada; 
etying many other gases. Sulphuric acid, 
ammonia, cyanogen ; liquid ammonia were produced by heat- 
ing argentic chloride saturated with ammonia at a low tempera- 
ture in one leg of a bent tube, the other leg being immersed 
in a freezing mixture, this experiment was repeated and the 
liquid ammonia shown. In these instances the gases were 
disengaged in closed spaces and liquefied by their own pressure. 
Pressure was the principal agent employed. The lecturer then 
threw on the screen the of a capillary tube connected with 
a small glass tube containing mercury cyanide; the cyanide was 
heated and gradually, from the disengagement of — and 
the increase of pressure, first drops and then liquid appeared 
in the capillary; on cooling the tube the liquid gradually 
disappeared, andthe cap tube became again empty of 
liq: Some gases resisted, however, all attempts to reduce 
them to the liquid state even when enormous pressures were 
employed. From Andrews’ researches on the continuity of the 
liquid and gaseous it was proved that for age 6 uid \ 
there is a tem ee int” above w! it is 
impossible for the liquid to exist as such ; however enormous the 
may be, it must assume the gaseous condition. The 
lecturer then proceeded to give an eloquent explanation of the liquid 
and ey, on cong at thedynamical th so completely 
develope | Clausius, Clerk Maxwell, &c., and showed how 
ull theory explains the phenomena referred to above. 
An caperhaent performed in an exceedingly el t manner was 
here introduced, showing the continuity of the liquid and gaseous 
states. The image of a tube three parts filled with liquid carbonic 
acid was thrown on the screen; the dark meniscus of the liquid 
was well defined; on heating the tube this dark line became 
| erp A fainter and fainter, the boundary line between the 
quid and states of matter flickered for an instant, and 
then the whole tube fe + og ee = mist Oe = —— 
enormous pressure, but ve its crit i 8 
beautiful dark cloud effect was magnificently shown; for an 
instant the upper part of the tube was quite black and opaque, 
the mixture of condensed vapour and gas completely stopping 
the light. From the researches of Andrews it was clear that the 
employment of intense cold, as well as enormous was 
n to b some gases below their critical polata and thus 
liquefy them, apparatus employed by Cailletet and 
Raoul Pictet were then described in a most eloquent and lucid 
manner, the descriptions being illustrated b: M. Cail- 
letet’s a ora was first described, the prlneip ie of his method 
se to force a gas under enormous hydrauii: pressure into a 
sm apereont then suddenly relieving it from all this extra 
pressure, allow it to expand, the sudden expansion produci: 
such a sudden and:intense lowering of temperature that some 
the gas liquefied gave up its heat to retain the rest of the gas in 
the gaseous condition. The lecturer threw the image of the 
i tube on the screen, liquefied some carbonic acid under 
the eyes of the audience, and then showed the effect of suddenly 
relieving the gas of all pressure. M. Raoul Pictet, on the other 
hand, used enormous force, coupled with intense cold, in a most 
it lous manner. His method offers advan over that of 








i Cailletet in that the — when ed, can be kept 

8 , and mixed with various substances. | on, by the po ing of the small surface on the rail. for examination. In the first , M. Pictet imitated Faraday, 

Liquids a ee ttons of finely-divided non-conducting | effect is illus by the gradual fall of the traction line in | in generating his gases in small but exceedingly strong retorts of 
material er these particles conducting, and they consequently | diagram No. 3—Ist Paper, ‘ ” Pl. 61, Fig. 8)—it was | iron 

act in the same manner; but, of course, owing to the formation | mentioned by Prof. Kennedy—* Proceed ings,” page 1ai—05 pee. Raoul Pictet’s apparatus is so well known in all scientific 

of gas, polarisation, &c., they are objectionable. bably a chief cause of the lower retarding effect of the skidded | circles, that it will be unnecessary here to detail the lecturer's 

(To be continued.) wheels ; but the above considerations show that its influence is | account. of the apparatus were shown and described. 

comparatively The agents employed were a pressure of 600 atmospheres, and a 





Let us now consider what will happen if the pressure is taken 
off the brake-block, and the wheel released. It is clear that as 
ON THE THEORY OF THE ACTION OF BRAKES | s00n as the brake-block friction falls below the rail friction: the 

UPON THE WHEELS OF A TRAIN. difference between the two b an unbalanced f 


Tue following paper was read by Mr. Walter R. Browne | im to the wheel must of course be given to it 
at the last meeting of pny rs a of aes an Rn Pp te Foy i a pall on the rail, in x. oe words, 
Engineers, as a comment on Captain Galton’s r, an increase e tractive force. oreover, when 

before the same Society. It was referred Ds Mr. | Wheel is coming to its full speed the rail and the tire will be 


Browne in his letter published last week in our pages :— | friction will change from its dynamic to its static value, the| Thus the experiments of MM. Cailletet and Raoul Pictet 

The conclusions derived by yap Galton from his experi- it is capable of exerting on the wheel will be ly | have abolished the distinction between the permanent and non- 
ments may be easily shown to be in accordance with the theoreti- | in onl te vis viva still wanting will be im: to the | permanent gases, because there are no pape oe any permanent 
cal principles of the action of brakes. These principles may be | wheel v: rapidly, with, of course, a corresponding rapid rise in | gases. The lecturer then proceeded to the part of his 
thus explained :—Let us confine ourselves for the sake of sim- | the ve force. This will be made clear by supposing that | subject—the discussion of the molecular theory of gases— 
plicity to Sign wheel of a railway train moving at a uniform | the coefficient of friction suddenly. became ite; the wheel i however, that he would confine himself to one 
speed. This wheel, while rolling —- rail, revolves round its | would then be cetentanvene: Mone proposition which we owe to Avogadro: “‘ Equal 
own centre with an angular velocity such that the linear | which could not take place t a violent impulsive reaction | volumes of gases and vapours enclose the same number of mole- 
velocity of its circumference is equal to the speed of the train. | u the rail. Hence E, when the brake is slackened on a 
Any point of the wheel will thus have a motion compounded skidded wheel, the effect will be a rise in the tractive force, 
of the general horizontal motion of the train and of this «pom at first, and then very rapid, as the wheel assumes its 
poses | motion round the centre. To get rid of this com- | full speed of rotation. When this is completed the tractive force 
pound motion it will be well to suppose a veloci ual once fall to the value due to the remaining friction 


ure 
temperature of — 140 deg. Cent., produced by the rapid evapora- 
tion of liquid carbonic ona, whick in its turn was first cooled 
the rapid evaporation of liquid sulphurous acid. In this way 
Raoul Pictet succeeded in ‘heute even hydrogen, which accu- 
mulated in the copper tube connected with the flask, 
until on turning the tap which closed the tube, Fiquid hydrogen 
rushed out, the sudden cooling of one portion solidified the 
remainder, and there fell on the ground a shower of metallic 
hail, thus verifying the prediction of the illustrious Faraday, 
** hydrogen is a metal.” 








vi 

cules,” the integral molecules of Avogadro the molecules, 
and the elementary molecules the a of ch fo 
This beautiful idea of Avogadro suff ates: ie Sand oi eng 
eclipse, until i¢ was revived by Gerhardt and Canizzaro. 
one atom phe ea | occupies one volume, the molecules of all 


ity at 
and cope to Set i eS eee evi of the brake b and wheel ; or, if the latter is taken off alto- | compound the gaseous state occupy two volumes. This 
point of the wheel and of the rail, By a we known principle of getas, So aro. These conclusions are illustrated by the rise and sition was illustrated and developed by the lecturer with the 
mechanics the relative action will not be interfered —— of the li is shown in 


uid of ume lyptic models in a manner which will long be 
bered all those who were fortunate enough to be 
present. = aoe dhawen pany Sons Ts: re ee 
molecul: speci! any compound or Vi 
a ee 
Ww every com gas vapour 
was enedlte' ball fo a wen myn gravity 
of hydrogen being equal to one. The lessor proceeded ; 


supposition the centre of the wheel will be stationary in space ; Sgpeme 
every other point of the wheel will revolve round the centre with above considerations cover, it is believed, the whole of 


the same as before ; and the rail will move with a motion | Captain Galton’s concl except the two deduced as 
train, but in the viz. decreases with th: 


to 

effect is in fact the same as if pposedtivengine to be ployed moving surfaces, and”also with the time during which ‘i's 
as lt west! em) 

not to the wheel over a but the f These of fi his 

aoe oe meg hed Lak coanticeadan ck oiling ttl Serenata Wes teks Comvean ts tells to sanrotante with te 











+ 
$ 
j 





a 


THE ENGINEER 





Nov. 29, 1878. 











four volumes. Dry 
air, is decomposed, but if 


“the atmosphere m its decomposition is 
completely prevented. The experiment was gull as 


follows :— graduated measuring tubes were 
with mercury, and foveal te 


meniscus of the mercury in the 
heated by surrounding them with steam. Into each tube was 
introduced a little platinum vessel, containing some dry oxalate 
of potash. The oxalate of potash should, if the chloral hydrate 
were not disassociated into chloral and water, decom in both 
tubes, and the level of the mercury fall in both. If, however, the 
oral hydrate, when converted into vapour, is disassociated 
into chloral and water, the latter, saturating the atmosphere of the 
rg will prevent the decomposition of the oxalate of potash, and 
the level of the mercury of that tube will remain constant, 
whilst that of the air-containing tube will descend. This was 
found to be the case. ae Seay levels tp Eyed 
marked at the beginning of the experiment, an e of a 
quarter of an hour the mercury of the air tube had descended 
whilst that in the chloral hydrate tube remained at its original 
height. In conclusion, the lecturer made some remarks as to the 
value of hypotheses, aud pointed out how, by means of the kinetic 
theory, we obtain a glimpse of the rapidity of movement, the 
size, numbers, &c., of the invisible atoms; and thus we approach 
the problem which has excited the interest of humanity from the 
first up to the present time—a problem which no man has 
yet solved—viz., that of “the constitution of matter.” In this 
nineteenth century a step has been made of the utmost import- 
ance. ‘This step is the discovery that permanent gases can be 
liquefied. With this discovery posterity will ever couple the 
glorious name of Faraday. 

Dr. Frankland rose to propose that the best thanks of 
the Society be given to Professor Wurtz for the admirable 
discourse to which they had just listened. As a specimen of 
a graphic, clear, and eloquent lecture, he did not believe 
it had ever been su , even in the renowned theatre of the 
Royal Institution. e Society had listened with equal poe, 
in the first of the discourse, to the admirable skill with 
which the problem of the liquefaction of gases had been treated, and 
the connection of the —_ and gaseous states of matter traced, 
and in.the latter to the exposition of the law of Avogadro, so 
important in studying the constitution of gases, and especially in 
the control which it gives to the chemist in assigning formule to 
organic and inorganic bodies. He would not trespass on the time 
of the meeting, but would pro) that the best thanks of the 
Society be given to the lecturer for his admirable discourse. 

Professor Odling, in seconding the vote of thanks, said that on 
no previous occasion had the memory of Faraday been so 
honoured ; it was a lecture ero A of the occasion, and illustrated 
in a manner which would have gladdened the heart of Faraday. 

The President said it was his duty to put the proposition to the 
meeting that the best thanks of the Society be given to Professor 
Wurtz for his magnificent lecture. It seemed to him a ve 
happy circumstance that these lectures, now given for the fourt 
time, should be delivered in the room in which Faraday lectured, 
and in the building in which he made his most important experi- 
ments. The theatre, too, was lighted by means of Siemens’ magneto- 
electrical machine, the first spark of which new force Faraday 
saw. It was, too, a happy thought to choose a’subject starting 

m Furaday’s discoveries. Faraday loved to break down 
barriers, and no doubt Faraday would have been glad to have 
been with the Society that night and heard Professor Wurtz 
declare there were now no permanent gases. He hoped that the 
Society would show its appreciation of the admirable discourse 
and experiments by a hearty vote of thanks. 

The Geanieg medal, struck in palladium, was then handed to 
Professor Wurtz. 

The vote of thanks was carried by acclamation. 

Professor Wurtz, in reply, said: Mr. President, gentlemen, 
and dear colleagues, you have rewarded me too well. I thank 
~ from the bottom of my heart. I am very sensible of the 

mour you have conferred on me by entrusting me with the 

araday lecture. How is it possible for me to speak in terms 
worthy of my audience or of my subject? I will preserve this 
souvenir for the rest of my life. 


& 
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Grants and Dates of Provisional Protection for Six Months. 

2307. Souipirrep, &c., Dieretic ArticLE, Jacob Hugh Payne and Alfred 
Campion, Pocock-street, London.—13th July, 1878. 

$710. SCREW-PROPELLING Surrs, Friedrich Hermann Felix Engel, Ham- 
burgh.—A communication from August Herrmann Reichelt, Hamburg. 
—19th September, 1878. 

3840, GRANULATING MILLsToNEs, John Whittier Throop, Aldersgate-street, 
London.—A communication from Edward P. Welch, James H. Welch, 
Rosia W. Welch, Charles Reed, James P. Willett, and Edmund P. Hann, 
Georgetown, U.S.—30th September, 1878. 

4119. Dovs.ine, Geo Pearson, Stockport.—17th October, 1878. 

oo uso omas Henry Blair, Turnskey, Ireland.—18th October, 


4213. DiapHracos of Leve..ina, &c., TeLescopes, William Howley Wells, 
Woodchurch.—22nd October, 1878. 


4238. INSTANTANEOUSLY ALTERING the Direction of Motion, Arthur 
Wolfe Smyth, Portlick Castle, Ireland.—23rd October, 1878. 


_ 4304. Disrrisutine the Current Propvcep by GaLvayic BatTeRIEs, &c., 


Charles Edward Shea, Foot’s Cray. 
4318. Ostainrc Evecrricrty, Arthur Auckland Cochrane, Westminster.— 
October, 1878. 
4320. Fotpine Paper, John Thomson King, Liverpool.—A communica- 
tion from George Lauder, Pittsburg, U.S.—28¢h October, 1878. 
4 eS cose Roratine Miuitary Guys, John Watkins, Westminster, 


on. 
4375. Cots, George Washington Moon, Regent-street, London. 
4377. Suapine Parts of AccERs, Thomas Adam Mathieson, Glasgow. 
4379. Lupricatinc Crank or other SHarts, Thomas Manuell, Bolton. 
4381. Kits for Burnina Porcevain, &c., Frank Wirth ort-on-the- 
Maine, Germany.— A communication from Hermann Escherich, 
4885. Flot dorf, os. 
. HoLpers for Gioses, &c., Joseph Hummelsheim, City-road, London. 
—30th October, 1878. : oe 
4389. a Brakes, George Westinghouse, jun., Southampton-build- 
ion. 


4391. Dvzine Harr, &c., Joe Frost, Huddersfield. 

4393. Brakes, Frederick Thomas Haggard, Eltham. 

4395. Liresoats, William Richardson, Limeh , London. 

Y tse Castine Metats UXDER Pressure, William Henry Osborne Taylor, 


iteg. 
4399. STRENGTHENING Beams, &c., Benjamin Ramsden, Leeds. 
4403. Distrisutina Corrents of Evecrricrry, Thomas Alfred Bell, Liver- 





4405. Booms, Some, éc., Hermann Charice Gros, Hackney, Londoe. 
4407. Appiyinc ELEgcTRICITY Source of Alexander 

Chuck, Coansery lane, Loudon. communication from Charles Davis, 
hs tl er marly hele See cae ne 


ohn Earle Henley, Anerley.—31st October, 1878. 
4411. Forwace and other BuiLpino Bricks, &c., Edward Richard Salwey, 


Bridge End, Wales. 
4413, ALaRMs for Bicycues, William Richard Botterill, Cheapside, 


4415. Carpine Fre Jones OE, Batley. 
= Knirrixa Miceineny, John William Lamb and Samuel Lowe, 


4425. Lamp-wicks, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Vonbriel and Beck, Hanau, Germany. 

4427. Sramprinc Up Saeer-metaL Arrticies, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Eliphalet William 
Bliss, Paris.—1st November, 1878. 

4431. Benpinc Pate Iron, Robert Townsend Morris and John Williams, 

wansea. 


ore, near 
4433. BLANK or other Booxs, Philip Middleton Justice, Southam: - 
* ondon.—A communication from Bobert Grimshew, Phila- 
del; U.S. 
4435. Tarasuixe Macutnes, James Marshall, Gainsborough. 
4439. Paper Bacs, Andrew Peacock, Liverpool. 
4441. Fasrentnas for Connectino Picrvres to Picrure Lives, George 


Hookham. b 

4443. Coatina Surets of Iron and Correr with Leap, Gerard Wenzeslaus 
von Nawrocki, Berlin, Germany.—A communication from William 
Thorn, Montpellier, France. 

4447. InDIA-RUBBER Type, George Kissam Cooke, Fleet-street, London.— 
2nd November, 1878. 

4449. VeLocrpepEs, Sidney Johnson, Hatton-garden, London. 

4451, SHowrse the Eartu’s Orzit, Thomas Ernest Phillips, Polygon, 
Somers Town, London. 

4453. Dygine TextiLe Fasrics, Charles Peagtes, Manchester. 

4455. Ow. Mitts, Edward Ross Walker, 

4457. Power Hammers, Gilbert Glossop, Sheffield. 

4459. SEPARATING F ivips, Gustaf de Laval, Stockholm, Sweden. — 4th 
November, 1878. 

4461. Pires or Tunes, William Robert Lake, South ton-buildi 
London.—A communication from William Radde, New York. 

4463. Fastentnc Buttons, Auguste Serraillier, Georgiana-street, Camden 
Town, London. ‘ 

4465. Sewinc Macuines, Alexander Melville Clark, Chancery-lane, 
London.- A communication from the Wilson Sewing Machine Com- 
pany (Incorporated), Chicago, U.S. 

4467. CiGARETTES, Herbert John Haddan, Strand, London.—A communi- 
cation from Robert Gotthiel, Berlin, Germany. 

4469. PackING Rrppons, Francis William Parker, Wilton-square, London, 
and Frederick William Barber, South Norwood. 

4471. Enps for BLinp Rouiers, John Jeal, Croydon. 

4473. Osraintnc Evectric Liout, Frederick Gye, Wandsworth-road, 
Wandsworth. 

4475. Orenine and CLosina Gates, William Walton, Haughton Dale, 
Denton. 

4477. FaciuiratinG the Removat of Yeast, Samuel Griffin, Lower Bristol- 
road, and Thomas Albert Pearce, Julian-road, Bath.—d5th November, 


1878. 

4481, Forornc, &c., Merats, Thomas Campbell, John William Campbell, 
and John Hunter, Hunslet, Leeds, 

4483. Beverace, Aubrey Nelson, M 6 

4485. Motive Power, James Gurney, Headingley. 

4487. Atracuine Brusues to their States or Hanpies, Joe Cockcroft, 
Birkenhead. 

4489. New CoLourine Matrers, John m Mewburn, Fileet-street, 
London.—A communication from Alcide Frangois Poirrier, Daniel 
Auguste Rosenstiehl, and Zacharie Roussin, Paris. 

4491. New CoLtourina Martrers, John Clayton Mewburn, Fleet-street, 
London. — A communication from Zacharie Roussin and Alcide 
Francois Poirrier, Paris. 

6 or Games at Briiiarps, &c., William Trevor Roper, 

old, N.B. 
-_ 5 Eapermran Errect of Fire, &c., William Swain, Newport Pratt, 





4497. REFRIGERATING APPARATUS, William Robert Lake, Southampten- 
bu , London.~A communication from James Whitney, 
New York, U.S. 

4499. Locomotive Enornes, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Albert Focke, Céthen, Ger- 
many.—6th November, 1878. 

4501. Bortinc Water, &c., Thomas Hogben, Tunbridge Wells. 

at pn ag Paper, Francis William Matthes, Liverpool-road, Isling- 

m, on. 

4505. Dressinc WooLLeN Ciotn, &c., Arthur Charles Henderson, South- 
ampton-buildings, London.—A communication from Eugtne Liénart 
Walnier, Nord, nce. 

4507. MorticinG Macuine, John Phillips, Kennington. 

4509. Muxes for Spinxinc Fipres, Arthur Hardwick, Heckmondwike. 

4511. Inpicating the Hour when Doses of Mepicine should be TaKEN, 
Felix MclIlvenna, Liverpool. 

4513. Marie Steam Boiters, Thomas Archer, jun., Dunston Engine 
Works, Gateshead. 

= ate Vatves, James Fortescue Flannery, Fenchurch-street, 

mdon. 

4517. ANTHRACINE, Josiah Hardman and George Wischin, Milton. 

4519. AppLyinG Motive Power, William Henry Phillips, Linden-grove, 


Nunhead. 
“ A ss Brakes, John Audley Frederick Aspinall, Inchicore, 
re! 


4523, Sasues for Wixpow Frames, Thomas Henry Collins, Winchester.— 
7th November, 1878. . 





Invention Protected for Six Months on the Deposit of 
Complete Specifications. 
4614. Fire-arMs, William Robert Lake, Southampton-buildings, London. 
—A communication from Daniel Baird Wesson, Springfield, U.8.—13th 
November, 1878. 








Patents on which the Stamp Duty of £50 has been Paid. 

4015. Bricks for Buitpinc, Rowland William Brownhill, Walsall.—19th 
November, 1875. 

4055. ARCHITECTURAL ORNAMENTATION, Frederick Lipscombe, Strand, 
London.—22nd November, 1875. 

4342. Gas Motive-powER Enornes, Edwin Powley Alexander, Southamp- 
ton-buildings, London.—15th December, 1875. 

4029. Heatinc BuILprInes, Thomas Wright and George Saul, Sheffield.— 
20th November, 1875. : 

4037. Screw Botts, Charles Fairbairn, Middleton.—20th November, 1875. 

4115. SupMarine TeLecrara Cases, William Thomas Henley, Plaistow. 
—26th November, 1875. 

a t Le and M1x1no, Paul Pfleiderer, Norwood.—26th November, 


4o 
4124. FRICTION-ROLLER Bearinos, Thomas Hoadley, Landport.—27th 
November, 1875. 

4276. RoLuinc Steet, Charles Gray Hallas and John Stevens, Sheffield. — 
9th December, 1875. P 
4047. Latnes, William Ford Smith and Arthur Coventry, Salford.—22nd 

November, 1875. 
. DiscHARGING Mup from Drepcers, &c., Frederic Eliot Duckham, 
Millwall Docks, London.—18¢th December, 1875. 
4052. LerreR-PREss Printinc Macuines, James Farmer, Salford.—22nd 
November, 1875. 
4056. Disencacino Suips’ Boats, &c., Mark Henry Howard King, Albert- 
Croydon.—22nd November, 1875. 
4107. Treatment of Sucar, &c., James Duncan, Mincing-lane, London, 
and Benjamin Edward Reina Newlands, Victoria Docks, London.—26th 
November, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 
$145. Feepine of STEAM-THRASHING MACHINERY, J: h M 
Croxton-Kerrial.— 2ist November, Sau eerie ag 


3213. Capsutinc Bort. &c., James Paterson, Edinburgh. — 28th 
November, 1871. penepiig ; 3 





Notices of Intention to Proceed with Patents. 
2807. ConpENseD Dieretic ARTICLE, Jacob Hugh Payne and Alfred Cam- 
pion, Pocock-street, London.—13th July, 1878. a 
2842. Lowerine Sutprs’ Boats, Alexander Melville Clark, Chancery-lane, 
rates communication from William Alexander Briee.—16th July, 
2847. PropeLiine Vessets, Joseph Allen Baker, Kingston, Canada.—A 
from Benjamin Barton Brewer. ‘ 
op equa &c., Léon Dathis, Rue de Copenhagen, Paris.—17th July, 


2861. pear Insects on Pants, &c., William Crees Taylor, Liver- 
2867. a. Disnes, &c., Howard Busby Fox and William Henry 





2877. WirrHpRaWwInG Arr from WATER &c., Ernest de Fleet- 
street, London.—A communication from V: Huge Trabenbech, 


2879. W: 
Frank 
bas ed 
‘TRAMW: William Dundee, N.B. t OF 54 
se Ean i aS Bm Zl, Cnar 
Pg ES, of Sugar, Charles Perrot, Boulevard Saint Denis, 
2903. Screw AppLIANces, Edward Griffith Brewer, Chancery-lane, Lon- 
: i ~ a Baptiste Meaux and Leon 


Short Batley, 


of Vs William Owen Aves, St. John’s Wood, and 
Sevan ee 


—r0eh July, 


ae communication from Albert Jean 
2007: Buicx wixtva, James Wright and Thomas Wright, Hindley, near 
Wigan.— *! 
2912. Propucine Tenens upon Paper, &c., Walter Bentley Woodbury, 
Norwood. 


: Burrons, Thomas Finch and Luther Finch, Wor- 
cester.—22nd July, 1878. 


2923. Srop-TaP VaLves, Caleb Thomas Hill, Heywood. 

2924. Se see Thomas ea Oldham. ae 

2928. Lire-Buoys, Alfred William Birt, Dock-street, London 

2929. Pweumatic Domestic SIGNALLING ArpaRatos, John Thomas Gent, 
Lei 


icester. 
2931. ConpimeNt, &c., HoLper, Thomas White, Birmingham.—23rd July, 
1878. 


2938. Woven Goons known as Corps, James Newton and John Edward 
Newton, Saddleworth. 

2954. eerie seed ble to , Caanni erg or Oyeeth Poplar, and 
Richard Walpole. ouse, London.— Ny. a 

arg 4 Seeen ieaeay Wuecets, William James Tarrant, Poole.—25th 
July, 4 

2971. MANGLING Macaryes, Ralph Barnett, Hyde. 

2973. Furnaces for Mettinc METALs, &e., William Edward Everitt, Bir- 


mingham. 

2975. ‘'REATING Esparto, Andrew Masson, Battersea, 

2982. Cork Apparatus, Harry Robert Newton, Seymour-street, London. 
—26th July, 1878. 

2987. Exursirina the Ovriines of Natura and other Oxsects, John 
Blakey, Leeds. 

2986. Cures for SHEARING Horses, Frangois Antoine Casile and Louis 
Boutet, Paris.—27th July, 1878. 

8050. STEERING ARRANGEMENTS of VesseLs, John Donaldson, Chiswick.— 
lst August, 1878. 

8155. a aa Lamps, David Pitcairn Wright, Birmingham.—9th 
August, li 

$247. Permanent Way of Tramways, Silas Nicholls, St. Clement Danes, 
London.—16th August, 1878. 

3350. Hoors of Horses, William Alfred South, New Bond-street, London. 
—2Ath August, 1878. 

3856. Ficure Weavinc Macutnery, Arthur Charles Henderson, South- 
ampton-buildings, London.—A communication from Emile Langon. 
$359. Tare Lappers for Venetian Birps, Carl Vorwerk, Barmen, 

7 Laws el hae Pecere, Gtengs Stoplinea,;taveryedt 

$481. VaLves of Air Pumps, e , Liverpool. 

3497. SreaM-GENERATING APPARATUS of Sarps, John Isaac Thornycroft, 
Chiswick.—3rd September, 1878. , 

3747. Pumps for InrtcatTiNG, &c., John Guy Wilson, Quality-court, Chan- 
cery-lane, London.—A communication from Adolfo Ferrari.-—2lst Sep- 
tember, 1878. 

3763. Dresstnc Groats, Peter Jensen, Chancery-lane, London.—A com- 
munication from Nikiphor Alexeevitch Gratscheff.—2ith September, 
1878. 

8863. Lapres’ Dresses, Henry Jacob Jordan, Chancery-lane, London.— 
lst October, 1878. 

4091. Raisinc Sunken Vessets, &c., Joseph Alexander Westermann, 
Cc -cross Hotel, London.—15th October, 1878. 

4122. Snapinec the Teeru of Beve. WHEELS, William Walton Urquhart 
and J Lindsay, Dundee, N.B.—17th October, 1878. 

4152. Drittinc Howes in Coat and Rock, Ernst Gustavus Reuss, Man- 
chester.—18th Octover, 1878. 

4177, SprInNine and Dovusiina, Alfred Salomons, Manchester, and Thomas 

rt. 


> toc po 
4178. Rotary Printixc Macutnes, William eet Wise, Chandos- 
chambers, Adelphi, London.—A communication from Pierre Alauzet 
and Co.—19th October, 1878. 
4229. ABuTMENTS for the Protection of Castors, James Reilly, Man- 
chester. 
4230. atene Ovens, James Russell Chibnall, King-street, Hammer- 


smith. 
4247. Boots and SHors, Thomas Atkinson Ellis, Regent-square, London. 
—28rd October, 1878. 





All persons having an interest in ing any one of such applications 

should leave artaentlers in writing of their objections to such ion 

at the office of the Commissioners of Patents within twenty-one after 
e. 





List of Specifications published during the week ending 
23rd November, 1878. 

881, 2d.; 1113, 2d.; 1139, 6d.; 1413, 4d; 1468, 6d.; 1479, 8d.; 1509, 6d.; 
151i, 8d.; 1536, 6d.; 1547, 4d.; 1555, 6d.; 1564, 4d.; 1581, 6d.; 1596, 4d.; 
1606, 6d.; 1615, 2d.; 1617, 2d.; 1619, 6d.; 1620, 4d.; 1621, 2d.; 1622, 2d.; 
1625, 6d.; 1627, 4d.; 1628, 10d.; 1629, 6d.; 1630, 6d.; 1632, 4d.; 1638, 6d.; 
1634, 6d.; 1635, Is. 2d.; 1636, 4d.; 1637, 8d ; 1638, 6d.; 1689, 2d.; 1642, 6d.; 
1644, 10d.; 1645, 2d ; 1648, 2d.; 1649, 6d.; 1651, 6d.; 1652, 6d.; 1653, 4d.; 
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1691, 2d.; 1693, 6d.; 1694, 2d.; 1695, 6d.; 1696, 6d.; 1697, 4d. 1698, 
1699, 4d.; 1700, 2d.; 1701, 6d.; 1702, 2d.; 1703, 2d.; 1717, 6d.; 1723, 
1824, 6d.; 2486, 2d.; 3491, 6d.; 3493, 6d.; 3588, 6d. 
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- 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office er, @ payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 

Her Majesty’s Commissioners of Patents, 

1228. Evecrric Tetecrapas, A. Wilde.—Dated 28th March, 1878. 6d. 

This consists in generating simultaneously electric currents or waves in 
a number of secondary circuits, so that each generating circuit being 
distinct from the rest, the strength of the secondary current can be ad- 
justed to the resistance of the aceon line of telegraph through which 
it is required to transmit signals without interfering with the working of 
the other circuits. In this improvement the alternating waves from a 
powerful magneto-electric machine are transmitted through the coils of a 
number of small electro- ets, which experience reversals of their 
magnetism simultaneously with the reversals of the magnetism of the 
armature of the machine. The primary alternating currents are pro- 
duced by means of a Pacinatti armature surrounded by a circle of electro- 
magnets placed at equal angular distance from each other, and with 
alternate noi th and south poles. 

1253. Meraiic Brusues, &c., G. A., R., and EB. Ashworth.—Dated 80th 
March, 1878. 6d. 

This relates to improvements on patent No. 3909, dated 10th October, 
1876, and consists of attaching the elastic material to a piece of turned 
metal bent toa dish shape, so that its margin can be in the 
under cut m of the recess formed in the wooden handle, the metal 
being secured by screws. 

12771. Macuinery ror Comspine Corton, &c., G. Freemantle and J. Dug- 
dill,—Dated 30th March, 1878. ° 6d. 

This consists in combing both ends of the fibres by means of ecard 
combs, whereby the whole le: of the fibres is equally combed, instead 
of combing one end with a cylinder comb, and the other by drawing the 
fibre through a fixed top comb. 

1313. Wrencues, A. C. Henderson.--Dated 3rd April, 1878.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

The movable jaw is made to travel by means of a block—on which it is 
mounted—sliding in a socket in the head of the wrench below the jaws. 
This block is screw-threaded in its centre for the reception of a screw 
actuating the movable jaws from the exterior by the screw head for regu- _ 
lating the opening to the size of the nut. 
seg AS AND REAPING Macutnes, C. Hickman.—Dated 8rd April, 

In place of the ordinary connecting rod and crank pin for actuating the 
knives of mowing and reaping machines, a grooved cam driven by suit- 
able gearing is employed. A pin and friction roller is mounted on astem 
of the upper blade and enters the groove of the cam. 

1316. Macutxery ror Gertina, Sawina, AnD WorkKING Strong, &c., J. S. 
Randell and 8. Griffin.—Dated 3rd i 1s. 
For cutting a slot in the stone in 





, 1878. Is. 
with sliding ends are fi tone fn the go Ui ths soe Sed tee end 

















suitable to the work to be performed. 
131'7. Generatina Steam ror Steam Evatnes, &c., W. P, Bain and A. 
L. .—Dated 3rd April, 1878.—(Not proceeded with.) 2d. 
By means of a force yom the ucts of combustion us they leave 
the furnace of a boiler are forced into the water to be heated and gene- 
rated into steam. 
$18. Ixcupatine Apparatus, M. Arnold.—Dated 8rd April, 1878.—(A 
communication.) 6d. 
‘eat is applied round the nest of eggs, 
0} 


w 


leaving the surface of the 
gular A is secured a block of 
wood is a closed annular metal 
inlet and outlet pipes being f 
water, and the introduction of hot water. A small pipe is fitted to the 
top of the reservoir to conduct steam to the eggs under treatment for the 
_ purpose of moistening them. Y 
1831. Borrom Door FasteNers ror Waaons, C. Roberts.—Dated 4th 
April, 1878. 6d. 

For wagons with a door hinged on one side, a lever is carried 
in bearings on the framework of the be and weig! at its end. On 
this lever is a projection in which a cate 7 attached to the door is held 
when the door is closed. To prevent the lever way 

.ing the ig another lever is used, ‘hted at one end, and carried 
in beast lever works Saneverely the 
@ proj thereon w against ano’ projection on 
lever, and fixes it in position. 


1832. Botts, B. Ramaden. —Dated 4th April, 1878. 6d. 
cibtatedinae nclne epiedwompehival 
ven g en a nw & taper hole, an 
cunting lente cement omedgn. By turning the nuts in the same 
manner as though they were being screwed on to the head of an ordinary 
bolt, a twist is given to the strands over each other, and the parts of the 
framework, or other objects to which the bolts are applied, are thereby 
wn together. 
1835. Macuinery ror Compine Woot, &c., R. Haddon, J. Dyson, and 
B. Astin.—Dated 4th April, 1878. 6d. 
In order to clean the teeth of the circular combs, or to prevent noil or 
_ dirt from accumula’ in the teeth thereof, an upright endless travelling 
belt is employed, and has projections placed thereon at suitable distances 
apart, so that the belt in moving upwards the projections in con- 
tact with the inner or outer rows of the teeth of the combs, scraping or 


rubbing the loose fibre upwards, which is afterwards removed by the noil 
rs and drawing-off rollers, 
1600. a ys or Sart, J. H. W. Biggs.—Dated 4th April, 1878. 

This relates to improvements on patent No. 2106, of the year 1877, and 
consists principally in using four furnaces instead of two, to the table 
apparatus, and heat is admitted to the upper flue of each table and 
down to the lower flue, instead of vice versé. The divisions of the flues 
are lined with fire-bricks, and the ends closed by a girth of fire-brick, 
w when removed, enables the flues to be cleaned. The a tus is 
heated by gas furnaces, or the waste heat from chemical or other works. 
The scrapers are actuated by endless chains, and scrape the salt from the 
trough to an elevator at one end, which passes it to the rear. 

13'76. Manvracture oF METALLIC Pires anp Tubes, &. Quadling.—Dated 
6th April, 1878. 6d. 

The metal is bent to the form of the pipe to be produced; and the 
edges are then bent to a suitable angle and interlocked. A mandril or 
die is then inserted in the pipe, which, with the mandril, is passed 
between finishing rolls, provided with grooves ao, in a 

-and size to the finishing tube, whereby the pipe or tube is finished 
shape, and the folded edges of the plate are compressed and consolidated, 
so as to form a close and firm longitudinal joint. 
ae Z ACK AND INTERMEDIATE Frames, B, W. Scott,—Dated 6th April, 

In order to prevent the tampering with the change motion of the 
frame, a ratchet wheel is mounted upon the change motion spindle. in 
which gears a pawl which can only become disengaged at the instant 

versed its full distance, when it is released, and so 

permits the rack to be wound back to the starting point, when the pawl 

tly re-engages with the ratchet. The change motion spindle also 
carries a ion gearing with a wheel, provided at its upper surface with 
two pins, which enter a concentric slot in a disc mounted above and con- 
centrically with the spur wheel. This disc has also on the upper surface 

a pin, which alternately comes in contact with one or the other of two 

arms, each connected to a locking bolt, and so withdraws the bolt from 
locking contact with a sliding bar, the extremity of which is arranged to 
lock into an extension of the stop rod. The pawl before mentioned is 
connected to the sliding bar, which, being thus released = loc! 
bolt, pushes the — in or out of gear with the ratchet wheel. One 
the two arms before mentioned has a finger which, in case of more than 
one. extra lap being put upon the bobbins, engages with a bell-crank 


lever, and so causes a pawl upon the same to lock into the ratchet wheels, 
and prevent the pond Hn becoming s' n, 


1896. Mera Pacxine Rivxos, F. Wirth.—Dated 8th April, 1878.—(A com- 
munication.) : 

Rings are made without any joint by placing one or more sheets of metal 
in « sort of punch. which pressed down causes the metal to 
warp up around the sides of the former. This is then placed in a lathe, 
and rings are cut off by a sharp-edged wheel against the material 
as it revolves. By giving the edges of the cutters a proper shape any 
desired section can be given to the ring. 

1897. Sewrnc Macuryves ror Straw Bratp-work, W. R. Lake,—Dated 
8th April, 1878.—(A communication.) 6d. 

This relates to improvements upon patent No. 1226, dated 22nd March, 
1876. The needle shank is arranged to pass through the axis or centre of 
motion of the oscillating feeder. The oscillating feeder is a ‘‘four-motion 
device,” and is operated as follows :-A lever is pivotted to the main 
frame, and in which is secured the pivot of the feeder. To this lever is 
pivotted another lever, on one end of which is a roller arran to work 
acam on the main shaft. The other end of the lever is provided with an 
adjusting screw, which through the first named lever, and by 
which any movement of the second lever is communicated to first. 
1399. Sroves anp Fire Baskets, J. F. Hill.—Dated 8th April, 1878. 6d. 

This consists in a fire basket of cylindrical form constructed with hori- 
zontal , with vertical bars set upright, and mounted to rotate on a 
vertical at a short distance from the stove back or case, the basket 
being constructed with open gratings on all its sides, so as to radiate the 

eat eq) in every direction, there being no cheeks or back to the fire 
basket to absorb any of the heat. 

1402. Vacuom Boxes ror Paper-MAKING Macuines, S. Mason, jun., J. 
Wolstenholme, and 8. e ted 8th April, 1878. 6d. 
nsis cation of rollers acting against the eo of 
the vacunm box or against thin blades of metal and endless bands for 
removing or reducing the friction on the endless wire gauze. 
1403. Compinc Macuines, J. Ickringill, C. Hoyle, and H. Smith.—Dated 
8th April, 1878.--(Not proceeded with. 

This consists in pacha a the bing hi ly known as 
Lister’s, in such 2 manner that the “ nip plates” are substituted in place 
of drawing off ee for drawing the wool or other fibre from off 





R. J. Watts and J. Meinmott. —Dated 8th April, 1878. 6d. 
scissor blanks wholly by flying out 
the exact form of 


of a 
hole for the screw is 


1405. SusPenpina Suips’ SaLoons, Cains, CaTtLe Pens, &c., J. A. 
Walker.—Dated 9th April, 1878.—(Not proceeded with.) 2d. 

This consists of a square or oblong frame, which is secured to the under 
side of the deck. From the frame verti extend two or more circular 
races, one above the , and working upon the races are two or more 

racer bloc blocks to at four corners four 

and against such 
isa wheel 
flanged at, its circumferential sides. Upon this larger wheel a piece 


5 


| vessels or chambers. 


be | materials 
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ORE Rear eeny Apes iamniety a. Walker.—Dated 9th April, 1878. 


This consists in combining what is known as Coffey’s distilling 
“with ordinary stills or other suitable distilling or orpuelog 
1407. Propuctne and Correctina NecaTives WITHOUT PHOTOGRAPRY, 

&, Woyte and ©. Hersog—Dated h April, 1878.—{Not proceeded with.) 


This consists essentially in the employment of types, being 
simply white transparent signs, earn Wnts or fepnuetntations “in out- 
line of desired design, surrounded by black or other suitable opaque 

juced in combination or not with other designs or 
guges, the whole being mounted on glass or other suitable transparent 
, 80 as to itive, the space between the paper types 
being also rend: opaque by 
colouring matter. ' 
wee Ba a G. Pickett.—Dated 9th April, 1878.—(Not proceeded 
with. ; 

The inner case is constructed of sheet zinc, and the outér case is con- 
structed of sheet metal or metal plate (instead of wood as is usual). 
The space between the inner and outer case is filled in with felt. 

1409. Vetocirepes, J. and 7. Law.—Dated 9th April, 1878. 6d. 

The seat is jover the smaller wheel which runs in front. The 
hind wheel, which is the driving wheel, runs in at the end of 
the frame. The frame connecting the two wheels is forked at the back 
end for connection to the hind wheel, and is vided with a socket or 
head over the centre of the front wheel. The ous wheel is the steering 
wheel, and is connected to the frame by an ordinary fork having a 
spindle within the socket or head, and the usual steering handles. The 
front end of the frame beyond the socket is curved down in front of the 
front wheel and terminates in a cross bar. From a stud at each end of 
the cross bar is carried a lever or link projecting backwards and 
a foot-plate. Each lever or link is jointed at its back end to a conn 
rod, w passes up from thence to one of a pair of cranks on the hin: 


with black or other opaque 


1410. Srorrers ror Bort.es, &c., W. R. Lake.—Dated 9th April, 1878,— 


(A communication.) 6d. 

A wooden shaving is rolled Bestent a wooden pin, of a length 
corresponding to the breadth of the shaving, and both ends of the shaving 
are fastened by a suitable adhesive substance. 


ee omens W. Dunham.—Dated 9th April, 1878.—(4A communica- 





One or more distributing cylinders are ted upon a horizontal axis 
and made to revolve in a box containing oil. One end of a flexible 
grooved blade is pressed on the u surface of the cylinder by means of 
a weight, and the other end projects over a tube communicating with the 


part to be lubricated, so that the oil carried up by the cylinder runs down 
the blade and into the tube. In order to keep the oil at a constant level 
two tubes project into the box, one to the ordinary level of the oil and 
the other to the bottom of the box... There tubes pass upwards to an oil 
reservoir, one just entering the same through the and the other 
projecting to near the top. When the level in the box is lowered so as to 
uncover the end of the shorter tube, air will pass up into the reservoir 
and cause oil to rush down the other tube until the end of the first tube 
is again covered by the oil. A modification shows the second tube re- 
peeves by a rod passing through the first, and resting upon the bottom of 
e box. 

1412. AscerTaInine AND REGISTERING THE DIsTANCE WHICH VEHICLES 

HAVE TRAVELLED, 7. Metcalf.—Dated 9th April, 1878,—(Not proceeded 


with.) 2d, 
Upon he outer side of the vehicle is arranged a lever vertically. From 
jor a Bonde Sage wy! ¢ the vehicle Le perried an arm, and imme- 
ea e seat of the passenger, held in its position by springs 
at the apex of the lever, is a Eecersence arm working upon we « and 
fed into a toothed wheel divisioned to the mileage, and indicated upon a 
dial arran upog its surface ; upon or attached to the inner part of the 
wheel of the vehicle is an excentric, so that by every revolution of the 
wheel of the vehicle, this excentric strikes the lower of the vertical 
lever, and this actuates the toothed wheel, indica’ the distan 
travelled upon the dial. " 
1414. UScummine anv Deco.ourine SILks, Z. J. Lebouteuz.—Dated 9th 
April, 1878, 4d. 

This consists—Ist, in treating silk by oxygenated water slightly ammo- 
niacal with or without the pressure of ammoniacal salts ; 2nd, in treatin 
silk by oxygenated water and chlorites or h: hlorites employ: 
together or separately in presence of ammonia or its salts, 


—_ K>1re-cLeaninc Macuines, F. Bramley.—Dated 9th April, 1878. 


The brushes are entirely clothed with strips of leather, and instead of 
being fixed to their spindle in the usual way, they are mounted to work 
on right and left-handed screws formed on the spindle, so as to be caused 
to approach or recede from one another. 

1416. Yarn Dovatine, TwistTine, on Fotpine Macutnes, A. M, Fleming. 
—Dated 9th April, 1878 —{Not proceeded with.) 2d. 

This consists in mounting each giving-off bobbin, from which the 
ends are unwound and led to their respective drawing rollers and revolv- 
ing Mateo | spindle and bobbin, upon a disc, which revolves loosely 

ith it on its spindle, and having a small stop, catch, lever, or pawl 
oscilla‘ on a fulcrum pin in it, with a pin in its inner arm projectin, 
and working down into a cam ve in the upper end of a boss of as: 
pulley or wheel mounted loosely on the lower of the fixed spindle of 
and below the bobbin and driven in the same direction, but preferably 4t 
a much slower speed than the bobbins and their discs, which are driven 
by and at the same rate as the yarn is drawn off from the bobbins, and 
which, by kee the so always running in the cam groove revolving 
slowly below it, holds the outer stopping arm of the pawl always drawn 
in or out of its stop-acting position. 

1417. Treatine, UtILisixe, anD CLARIFYING Sewace, &c., 8. Hallsworth 
and R. Bailes.—Dated 9th A » 1878.—(Not with.) 2d. 

This consists in drying and calcining the mud or slu produced, 
when slacked lime, either alone or in combination with other chemical 
ingredients, have been used in the treatment of sewage or other impure 
waters, and in the use of such calcined ma‘ in combination with 
other ingredients in the treatment of sewage or other impure waters, and 
for other purposes. 

1418. Arrestinc on ANNULLING THE Action or TorPEDoEs, IV. Heinke 
and W. G. Davis.—Dated 9th April, 1878.—(Not proceeded with.) 2d. 

A series of wrought iron or steel bars or tubes are connected 
and form se te and distinct frames; each of such frames is hinged 
the side of the structure to be protected in such a manner as to be capable 
of being raised up or d when required. 

1419. Transmirtinc Messages, M. 7. Neale.—Dated 9th April, 1878. 

This consists in the combination with a valve case or m of a 
valve arranged to lie normally in an inclined ition, so as to guide and 
receive a carrier or holder, and on com air being admitted for the 
purpose of transmitting a message, to close the aperture leading to the 
external atmosphere. 

1420. Printina Macuines, W. Conishbee and J. W. Morgan.—Dated 9th 
April, 1878.—(Not proceeded with. x 

Below the table which carries the forms of type or other printing 
surface is a second table or bed —_ wanes and having 
standards or supports vided with suitable bearings, which carry the 
axes of numbering wheels arranged opposite slots or openings in the 

ve. 
1421. Power Looms ror Weavino Brussers AND TAPESTRY CARPETS, &c., 
H. Conradi.—Dated 10th April, 1871.—(A communication.) 18. 

This relates to mechanism of the laying in and drawing out of the 
needles, and also an arrangement on the jacquard machine, by which 
one-fourth of the number of holes as yet required are needed. 

1422. Macuinery ror SHeartno Metats, J. M‘Lachlan.—Dated 10th 
April, 1878. 6d. 
The cutters or shears consist of circular discs of steel, which may be 
to cut on one or both edges, and they are provided with centre 
holes corresponding with the diameter of two shafts or axles, which are 
carried by and revolve in the bearings of suitable housings or headstock 
One shaft or axle is fixed above the other, and both are provided with a 
screw formed on their circumference and extending from the 
inside of one bearing or neck to the other, being that part of shaft on 
which the cutters are to be secured. 
1428. Grazina or Frxinc Srerts or Grass, Stone, SLaTe, on METAL, 
T. W. Helliwell.— Dated 10th April, 1878. 8d. 

The sheets of We Sepa & Pale, Sat ee eet SSP 
slipping by means of a ledge in a clip or bracket secured the bars. 
1424. Rerinina Pic Iron, C. D. Abel.—Dated 10th April, 1878.—(A com- 

municasion.}—(Not proceeded with.) 2d. 

The refining is accomplished by means of oxide of iron introduced into 
the furnace before the pig iron is charged or 
the pig is melted. 


1425. Marixe Steam Borers, C. Smith.—Dated 10th April, 1878. 8d. 
This consists in the combination of one or more main boiler shells 

traversed by fire gas tubes, with one or more furnaces surrounded by 

brickwork, or “ dry,” which or furnaces are, ben: the main 


ce 


er 





6d. 
f 





furnace is, 
boiler or and communicates with the tubes by a combustion 
chamber constructed in brickwork. P 
1426. ga H. J. Haddan.—Dated 10th Apri, 1878.—(A communi- 
This relates to semaphores intended for use in places of public resort, 


and consists in constructing the of a column or tube, holding 
eel cuatiets a creer RG S52 ST wien s lan ox squvaleah device at the 


thrown into the bath after 





top end, and seated in or on a spring at the lower end, the 
spring erties the piston being actuated a lever impinging on 
it, the lever moved by a thumb pin or bolt. 

1429. Lamps, W. F. Spittle and J. Hinks.—Dated 10th April, 1878. 8d. 

This consists in securing to the pillar or stand of the lamp a circular 
socket containing internal or external, or both internal and external, 

ect eg ay neon gar and pushers, and securing to or making in 

with e of the oil reservoir of the lam a clveular fe 

for accurately fitting in the circular socket on the or stand, the 
connection of the foot of the oil reservoir to the or stand 
effected by the engaging of the hook-like projections with the foot, an 
its disconnections by ngaging by means of pushers the hook-like 
projections from the foot. be tah 
eS are Rattway Cars, &e., W. C. Baker—Dated 10th Apri 

1d . 

This consists in supplying steam heat by a pipe to a heat radiatin 
apparatus within the cars while the latter is at et ; absorbing the heat 
from the steam by a bath of sand or equivalent material surrounding the 
steam pipe, and in contact therewith, and radiating the heat from the 
sand into the cars. 

1431. Manuracrure or Exastic Gusset Wess, L. Turner.—Dated 10th 
April, 1878. 4d. 

This consists in the manufacture of elastic gusset webs with a face 
made with yarns spun from fibres obtained from flax, jute, phormium, 
tenax, or other analogous fibre-yielding plants, the back of such fabrics 
being made of the o ary cotton or other yarns. 

1432 Drivine Banps, CoveLing WHEELS, AND PULLEYS UsED IN MILL 
Gearina, N. Macbeth.— Dated 10th April, 1878. 6d. 

The ends of shafts are coupled by a coupling box, in which the hole for 
receiving the shaft has one or more longitudinal recesses across its cir- 
cumference, so that the coupling cannot bear all round the shaft. On 
the keys being driven up, the shafts are fastened between the projecting 

8€ the recesses and the keys. In order to transmit power 

m one pulley to another, a band of steel is employed with prejec' 

blocks attached thereto of suitable shape to take into annular Vahaped 
grooves formed in the pulleys. 
433. Macuinery ror Preparine Corton, &c., A. Holden.—Dated 10th 
April, 1878.—(Not Peter ope with.) 2d. 
In the head or mou’ * aly of the ordinary knocking-off spoon or guide 
is mounted a small roller or lip plate for the sliver or roving to 
under ; the roller is turned round by the sliver or roving as it is drawn 
forward by the back roller, consequently tension is put on the sliver 
between the m roller and the taking-in roller; or if the lip plate 
spoon is applied the tension is caused by the lip resting on the sliver as it 
passes forward to the taking-in or draft roller. 


1434. Hinazs, J. Smith and A, Lord.—Dated 10th April, 1878. 6d. 

In order to form the joint each Bey is reduced to, say, half its 
thickness, the end of the reduced on of one of the plates is formed 
concave, into which the corresponding portion of the other plate is fitted, 
a pin is passed art the two sides in the centre of the joint. The 

lates are so formed that when jointed together and opened in either 
irection, portions of the plate forming the hinge will come in contact 
with each other and thus prevent the same being opened further than 
the angle the hinge is arranged for. 
1435. Sewre Macuines, 7. Singleton.—Dated 10th April, 1878. 8d. 

The winder is so constructed that when the spool full of thread 
depresses the plate and spindle, a pin attached to the spindle passes 
down a vertical and oblique slot ; when the pin reaches the entrance to 
the oblique slot, the driving wheel moves the winder outwards, or upon 
its support, locking the pin in the oblique groove, so holding down and 
further clearing the plate from the full spool, the winding plate being 
rep) by means of a spiral spring. An ke tea a ement is 
attached by which the friction rubber or winding pulley is held to its 
position as it diminishes by friction. 

1436. Sasu Fasteners, C. Brotiers.—Dated 10th April, 1878.—(Not pro- 
ceeded with.) 2d. 

A mortice lock is applied to the stile of the window sash, and is fas- 
tened from the inside by means of a key. At the top of the sash frame 
is a movable door or flap, opened 1 closed by means of springs, cranks, 
pulleys, or other suitable mechanical y ioe magn, in order to provide 
‘or the suitable ventilation of the room in which it is placed. 

1437. Repeatine Marca or Ienrrer ror Licutine Gas, &c., W. RB. Lake. 
—Dated 10th April, 1878.—{A communication.) 6d. 
A stick com of three parts of chlorate of potash and one 
clay, the two substances being thoroughly mixed and formed into a thick 
ite by the addition of water, which is then moulded and allowed to 
ar is in a chamber formed in a suitable case. Another stick 
com: of three parts of amorphous phosphorus and one part clay, 
prepared in the same manner as the previous 6ne, is in a seco 
pg: map osep and a scraper moves along a platform across the open ends 
of the two compartments, remov a certain quantity from each stick, 
and mixing them together, whereby they ignite. 
1438. Tram-cars, C. L. Light and H. Merryweather—Dated 10th April, 
1878.—( Not proceeded with.) 2d. 
To give strength to the car body, it is made with metallic under fram- 
by struts and tie rods arranged longitudinally under the 
seats, The axle journals are smuller in diameter at their centres, and 
increase towards each end, and the bearings are of corresponding form 
but shorter, so that when travelling over curves the bearings are slightly 
by passing up the inclined surfaces of the journal. To stop the 
vehicle, strap brakes are arranged to operate in connection with friction 
drums fixed to the wheels, which revolve loosely on their axles. 
1489. Inpia-RuBBER Basin AnD Pan Liner, R. R. Parry.—Dated 10th 
April, 1878.—(Not proceeded with.) 2d. 

The pan is lined with india-rubber so as to prevent the breakage of 
glass whilst washing. 

1440. Maxine Sanp Movutps ror Merat Castinas, W. R. Lake.—Dated 
10th April, 1878.—(A communication.)—(Complete.) 6d. 

A follower pi made in sections is ted with which 
actuates the portion of the follower carrying the patterns simultaneously 
with the intermediate section of the follower plate in rising to force the 
pattern into the sand, but in the reverse movement first withdraws the 
pattern, leaving the intermediate section of the follower plate in contact 
with and supporting the sand until the patterns have been withdrawn ; 
also leaving the sand in the flask with the pattern moulded therein. 


1441. Mounrina Orpnance, A, Longsdon.—Dated 11th April, 1878.—(A 
communication.) 8d. 

e gun is ited by its tr ions in a frame or socket of sufficient 
strength to resist the recoil of the gun. This frame is carried on a shaft 
or spindle made hollow or solid, supported in standards and radial truss- 
ing, or frames strongly braced together. The shaft carrying the gun is 
free to revolve in its sockets or bearings, and may be made either sta- 
tionary, or it may be made to be raised or lowered when it is desired ; 
the gun shall be raised above a pee or shicld when firing, and then 
lowered for protection during the loading, or when not required for 


action. 
1442. Propucine Licut ror Puorocrarnic Porposes, G. B. Alder and 
J. A. Clarke.—Dated 11th April, 1878. 4d. 

Electric or other powerful lights are used in combination with reflectors 
capable of being fixed at uny angle, but arranged to receive and reflect 
the concentrated rays in any desired direction. A semi-transparent 
medium, such as a screen of opal or ground glass, is inte: between 
the light and the object to be lighted, so that the reflected rays shall be 
dispersed or diff equally. 

1448. Apvertisement AND Newsparer Howper, H. A. Bonneville.— 
Dated 11th April, 1878.—(A communication.) 2d. 

To the rod employed for holding the newspaper is united a plate made 
of Spanish reed, to receive advertisements, either by pasting or 
attaching them in any convenient manner to the reed. 

1444. Manvracrure or Picric Acw, B. Siegler. —Dated Lith April, 1878. 


— (Not with.) 2d. 
To nitric acid is added as much slack lime as it will dissolve, and to 
ht of — acid, 


a 








the nitrate of lime thus formed is added half its w 
the whole being left for twenty hours, after which it ert eated. 
During the twenty hours it is left mono-nitric phenol been formed, 
and the hea‘ converts the whole into the nitro-phenol, which is com- 
bined with the lime as picrate of lime. Muriate acid is then added, which 
dissolves the lime, and the picric acid is precipitated. 

445. Recutator VaLves orn Cocks, W. Morgan-Brown. — Dated 11th 

April, 1878.—(4 communication. )}—(Not proceeded with.) 4d. 

‘The “lazy cock” is arranged within the supply pipe between the tank 
of the locomotive and the iuspirator, and below the bottom of the water 
in the tank. By means of a crank and rod connected with the png em, 
the cock is brought under the control of the engineer and operated in the 
same manner as those now used for regulating the supply water to the 
pump. 

1446. Wixpow Sasn Putteys, W. Morgan-Brown.—Datet ith April, 


1878.—(A communication.) 6d. 
in cutting portion of the face plate to form the ry 
for Meged pe | separa’ the piece so cut at the centre, and tu up 
each of the cut over the edges of the face plate opposite the 
pier, es same together. This r in the 
‘terposition between the two re metal —_ of which the pulley 
consists, of a filling consisting of w hard ru , iron, glass, or 
suitable substan for the purpose of giving a full bearing to the pulley 
wheel on 


1447, Fore Binos, M, Moseley.— Dated 11th April, 1818.—(Not proceeded 
A old screw is inserted in the bottom of the ring and has a cup-shaped 
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1471. Baxp Saw Mus, L. Varicas.—Dated 12th April, 1878.—{4 com- pan ee yh sheng hy med mmyloe Bag ws thr ret we po bits 
munication.)—(Complete.) or species of glass or 5 
ay Orr rd | an 
a 
eset thomew, and tn the axial of the Lower saw pulley, 1404. Apparatus ror ReoisTer1No THE Fiow or Liquins, J. B. Bolme.— 
on Rate Gates De tree a8 Se Se ene Se Dated 15th 1878.—(Not proceeded with.) 2d. 
run in a plane oblique to goede ng 1d This consists the apytiontion to, the ordinary Bauer tap of 9 vertinsl 
shifting the path of the saw, at the same time maintaining chamber or reservoir, om inleh trem Oe Cop ct He cae ok oe 
of the pattghand curteas of the tuo sew pattaye. The | at the lower end aa outlet communicating a plug 
of the upper pulley are combined with rollers | capable of being turned on its axis a limited plug having 
arranged to run on the exterior and interior sides of the ways of the comnected to ian open measure of such capacity as, with the 
a pany a pg ig the two } chamber of the plug, to form the standard of measurement required. 
pulley arbors are coupled eee oe Both saw guides 1406. Vatances, W. T. Pearson.—Dated 15th April, 1878. 4d. 
are on the same the guides proper being mounted | “ “This consists in weaving two or more valances together (with or with- 
on ieterenediote 60 them end thesupperting cusdand, providing Sor out the side wings) so that the or projections on one shall enter 
gente encgaen ee ¥ pee Lipman EM afi Fayed mer Soh oy a 
472. APPARATUS FOR AND ADJUSTING VENETIAN 406. Brarincs Roits, &c., J. D. @rey.—Dated 15th April, 1878 
Buinps, H. Hughes.—Dated Dap, Welk. rartiy 4 commanion- —. & “izst mado, having «holiow of» greater radius than 
tion.) 6d. that of the roll but intended to be concentric and pro- 
This consists, first, in [the to Venetian blinds of vided on each side with a ledge or inner projection. This is 
snails, or fusees (or their eq ts), to which the raising cord of placed at a suitable distance from, but concentric with, the neck: of 
blind are whereby the 6 ee roll or another shaft of the same size or diameter, and the hollow is filled 
the barrel, or fusee, teeth with which engage pawls or in with molten spelter, which is retained in position by the ledges or 
A carried by a bar ted to levers mounted on the top bar of the blind, to inner projections, and runs to the exact size and shape of the neck of the 
One reservoir is employed wherein the water is deprived of its air, and | Which levers the laths are sv roll. 
with the carbonic scid or other ete bed ether —- pieomageets eT ’ 1607. Be oth april, 18578. Be Om theese 
or 
wee eel coder any ened or Seqtined poomune, andl ty ony eumveient A is so as to vibrate with the motion of the wearer} 4 circular chamber is constructed with horizontal bottom and arched 
fluid-exhausting and forcing appliances. and by means of a pawl motion to up main top of fire-bricks, worked at the bottom corner into an obtuse angle ; 
1461. Wixpow Fasteners, B. C. Keay.—Dated 11th April, 1878. 6d. 1474 Enemas, Syninces, &., J. G. Ingram, sen.—Duted 12th April, ee ee < a en a woe 
The spring bolts are made round in order that they may readily turn} 4, 6d. - ni , centre boss, Ppa bea —_ = aieng Byes 
apen ity oats, He cone ply Lap yet or | articles, comprised of a barrel, reservoir bes, connected Bittetont circles The forward movement of these ploughs throws the ore 
ing os Oe pea tt ie be es ae ee one to each end thereof in continuous body of india-rubber, into and furrows, thus exposing a large surface to the action of 
abel pon. with the usual ony Aaa the | the and con wey eee Ot a ae =f 
1453. Rattway CaReIaGE AND OTHER Racks FoR ADVERTISING, B. Casper. os - einai og oo er pen ewe 
—Dated 1th April, 1878. | 6d. a, teeleal te alanis mate ain doe ceet ea rellere, the frou of the alte being dened by 0 lover and 
This relates to Smprovements upon tt No. 871, dated 5th March, mill with two ee 24 Te eight etme egy hed mf ; 
, Ee = sage mee “y on ani ane io by The solution con- | 14900. Apraratus ror Supportino Persons 1x Warer, F. G.C. Weir— 


— front. | Sista of one pare ground rice mixed with wine parte water and fives | |" Petal Isa april; 6Tb. Oa. 
one 
ant of She gustage & Saad 6 and soda. This consists essentially of « hermetically sealed vessel of 
ten parts Some, ey aes tin filled with compressed air. This vessel is 
commercial size, and ninety grains of bichromate of The mix- with linen, india-rubber, or other material, and secured to a piece 


3 ture is boiled, and steam being admitted to the boiler, the | of similar material by straps or bands. 
1454. Ramway Wacons or Trucks, 8. Leach.—Dated 11th April, 1878. calution bo feveed imbo a tank, whemes tt passes 60 the pug sailia, J d Apvertisino, F. Young 
revolving 


— 1477. Drains, W. Brown.—Dated 13th April, 1878. 6d. OA He Mites ‘Dated 10h Apr 168." promt with) 2d. 

The wagon or truck is constructed with fixed vertical ends and sides as | 1477. tha sup gestienel Ghowene chew ts lea Advertisements are to the so-called chromo- 

usual, the frame being made with four cross bearers. The central part 7 s —— om toon ive cap of tho rtlsoments ore contre rovelvin i 

the closed. Upon removing the cap the syphon | revolved continuously or intermittently by means of clockwork or other 
convenient motor. 

Toys, P. D. Tou fet.—Dated 13th April, 1878.—{Not proceeded with.) | 15601. AcruaTina van Vauvas or Steam Hamers, C. Davy.—Dated 


2d. 15th April, 1878. 
A puzzle toy consists of three keys, two ones with their eyes This consists in an 
or position, a hook und staple being pro- | connected together ‘a short double cord th the eyes, and a | fixed to the hammer or tap, or pp wade ate oe hee 
vided to it firmly. smaller key su led on the cord. By op the and imparting motion to the valve by ae the hammer head or tup ; 

&c., G. W. Herbert.—Dated 11th April, 1878. 6d. oan a tiaees aibels on Sakae the latter one over the other when a valve is used the fulcrum of one of the said levers ts 
4 cane Nae pen - gg and | key eye, the three are separated. The reverse action connects | mounted on a actuated by an excentric or crank on a revolving 
top door. top or upper part of the grate is built in the | ‘tem together. shaft, driven from any independent source of power. 
is formed with a movable which is capable of rising and | 1480. Arraratus ror Dunaino, Dvetna, Soaprna, aNp Wasnino Woven | 1602. Propuctne Stipriep Tints, oe. oFom PnorooraPnic PIcTuREs, 
falls or fits on to that part of the which is detachable or removable, Fasrics, A. Winward.—Dated 13th April, 1878. 6d. M. Guttenberg. — 15th April, 1878, 4d. 
and can be raised at will to of the grate being entirely drawn es neues ee ae divided into compartments Tile consiate in producing certain effects and backgrounds by printing 
out or removed from the fireplace. Ls thoseua, deden, ct lower than the sides, and so from an a om ge paleo he gral paper 
that the .d , dyeing, or soaping liquor can flow from one to at is to erred or prin , asthe case 
8. other. 
mounted in such a way that when the barrel is |.1481. Jor ror Pires, 4. Barlow, W. Iden, and H. Mills.—Dated 13th DETERMINING OnGANIC MATTERS CONTAINED IN SOLUTIONS, JA. 
turn April, 1878.—{Not proceeded with.) 2d. Wankt W. J. Cooper.—Dated 15th April, 1878. 4d. 
ae Eee fie fi oes ee ee a ae itt the end ofthe ran or wand pip escrowed the larger nd of « watandard” poe 7 of potash as otis 
ttached to each support bearing plate serves conical plug, w! closed a’ smaller provid agen employed, uantity of permanganate employed is mea- 
eeeaein ths tetiel chemi ae ieninn teeta ate with two side o; Outside this (and so us to be able to turn there- sured in the ustal ‘manner, but instead of «imply adding the perman- 
to support the spindle. When the bearing is supporting the spindle it is | ©D) is fitted a conical socket having a circular chamber all round the plug, vag ely eae gee solution, the solution is rendered alk and it 
retained in position by a catch. and tothe end of the socket is screwed the branch or jet pipe. an ag sain a RB ge Ngee we 
14650. Prerarinc Corvox on Frax Woo. ror SuraicaL Purposes, 4, | 1482. Macuinery ror Factno on Dressine Stone, J. Smith.— Dated 18th oxidising the organic matters at boiling heat. The my 5 oe 
Ford.— Dated 12th April, 1878. —(Not proceeded with. April, 1878. 6d. to cnet, eatiined, ond Shes tay any Selinaey sesties it may 

Cotton or flax wool is combed and treated with a solution of caustic} This consists in mounting the lower su parts of the cutters | how much permanganate rem unconsumed. i 
alkali, after which well washed and pressed to remove all moisture it may | “POM @ segment, which, being turned, alters the angles at which the | 1606. Jacquarp Carps, H. Gardener.—Dated 15th April, 1878.—{A com- 
have absorbed. Cotton and flax thus treated are rendered capable of | Cutters act. a ntyee pode 2d. o 
readily absorbing fluid, and are used for various surgical purposes. 1483. Arraratus ror Fittinc Borries with Beer, $0.9. Gyles This consists of poe pe metal with a poe ot civates = Be. holes 
1460. MAcuINERY ete: gen ComPnressine Szeps, &c., C. 8. Brit- _ W. Cordingley.—Dated 13th April, 1878.- (Not with.) 

tain.— Dated 1 i 8. . 
4 The liquid is forced into the bottles by a force 
U a@ smooth the tray carrying the wrapper and measu’ 
st yuasal. tue Gub tater deegiy ip tanen ae ines aie eer See oo eee Seger 
to 


: 
3 


i 


ef 
i 


and in ‘ 
eS SS res three - ribs forming two grooves the lines w 
uring frame is and led so that here desired; 
it it will fly up am, leave the tray Foe, On tay sa handle to pu 1484. Sream ‘axp Exnavst Nozzizs, J. Marshall.—Dated 13th Aprit, | Plcces om separate little plates, can be passed wi iL 
etituted 


Sock 


the tray forward across the smooth an oily surface of the 1878.—{Not proceeded with.) 2d. 
to its position under the presser, which and presses the is applicable to portable, and locomotive engines, tired production pattern 
when tho tray is Grawn out by'the handle and a fresh one su and os a5 —— a caapet ont, Ste wae anne Si 8 1506. pontine nine soisinidiens teteiens thie Suarrs, &c., N. 
for it. Cena cl cent ce ee ns sad the eavangumsant gives | “SL saten.—Dated 10th April, 1918.—(iel promeieh i) 3. 
1661. Looms ror yeep Deas oo, &c., B. Robinson and T. hole of the cone, thus effectually filling the ae =” —— ‘ a Ye of roller 
teenwood. — Dated 8. : lever here bears journal, vertical 
The wire motion consists ped arm or lever with a spring ; the 1485. ans > * mane F. Wirth.—Dated 13th April, 1878.—(4 com- and th: this me w t upon a 
arm or lever is connected with a stud on the side of the carriage for UNESREIOR,, ° screwed to fit hole, it is screwed in from the 
. When the wire in dou need ae ee Ce Se et On Sad’ the bole is tien Atted in freen the botsoms with tallow or other 
fall on the next plate, and which plates are formed with a bent end. Soumal Yon tallow aril te ee ee ee ay 7 
1486. Manuracrure or Buoyant or Fioatine Soap, W. R. Lake.—Dated | required. 
geet aiken citer ocatenes eo ee pec 6 age: Somes © 4 sn fen 
or su ic gravity than water is g bridge” furnace, 
a ntay eo te me oe and su: ae a é —— 
cap aa pane any ay pee same effect may be obtained by 
orming central cavitics in the soap. on 
1487. Treatment or Parer ror Prevention oF Fravp, A, A. Nesdit.— SUG: Aovemarne yee Bee on a ee 
7 Dated 13th April, 1878.—( Not proceeded with.) 2d. 
i 1462. Resistinc ToRPEDOEs, wg A. P. Staveley.—Dated 12th April, Added i, the pulp is an —— solution of xide of iron and ferro- 
' i le 


shows the 
1878. (Not proceeded with. ° am, bill, which 
treated a colour or stain will be preduced. * “nemlcal to paper thus | fresh way-bill for each journoy during the day. 
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a curved plate fixed to the . The arm or lever works on a stu 
fixed to front rail of the loom ; the motion to this lever is given 
a crank and link. 


Gag 


A folding movable floating metal lattice screen, made in sections, 
used as a floating chain armour for resisting and destro: ¢ ‘ 1512. Tents, W. C. Rencher.—Dated 16th April, 1878.—{A communication.) 
To prevent the screen ue dye g Pag 4 cranny ine tapedton serves 1488. Srerp 2 me W. L. Wise.—Dated 18th April, 1878.—{4 com- ith. ‘ 
to expand fans or parachutes, an: us i © resist: the 

The mechanism employed is arranged in a case having three compart- | 15 is firmly attached to the cloth 


e 





ments, the lowest itabl operating fi ths apes: of the tens when ft fo saleed and tn ane, Into this is 
1463. Statino Roors, J. Groves. —Dated 12th April, 1878. 6d. uired) a visible dial and an intermittent coupling contrivance, slteate pend Wad may bo pissed tthen tnchte oe ont 
., The first course of slates are laid side side on the roof and nailed; a Hage wig upper or intermittent compartment, which contains  enptnwling Fol a raat opens 4 
narrow strip of slate of the same depth is provided underneath to cross gear arranged to operate (if required) a pencil point oppo- the < 
the joints of the slates. The next courses are laid in the same manner, | site the dial. Also to operate a set of cylinders or drums in 
lapping over each lower course as little as possible. the u compartment, and a pencil point and a hooked pin oppo- 1618. Locus axp Latcues, W. Jarvis. Dated 16th April, 1878.—{Not pro- 
1464 pcarsey Cp on Wom | Leatuer, &c., 7. H. Cobley and J, | Site the centre cylinder or drum. 
Btorer.—. lpril, 1878. 1489. FuRNAces AND APPARATUS USED IN THE MANUFACTURE OF GLASS, 
The waste is reduced to pulp by sli ~ and rasping, when it F. Hutchinson..—Dated 13th April, 1878.—{ Not i: , 
wes — oN —> — no remove he a It is then treated . ae the , ues 
urous and su! to a gentle pressure to remove | connected with the chimney stack are placed at the opposite end. The tion. 
all moisture, and then between hot metal plates. The sheets thus pro- | tank is divided ually into two compartments by a , the top — 
duced are employed as a substitute for leather. pe ey wy ae the working surface of the 
. This ene Be Ra Poe chan erties’ lank or sha) ment to pass to the bottom pper jecting 
col a blink or 1 a blank or 
ready for a second and finishing operation instead of stay 1490. Coxnectine Doorn Knozs anp Spinpizs, J. and J. R. Cooper.— at apart age te Ee oo ~ and in whic cane 
h an ef wy ee pp oe pe oe rEnny qeacticed, ox by enevsty Sat ee eee eee ~ . tNo. 1 rotated. 
tening out the head of the nail after it is made. This relates provemen an apa 0. a ee June, 1877, | 161°7. Taxatixe G 


: id consists in the use of m 
i 1466. Setr-actinc Tittivc Apparatus For BaRrets, &c., D. Foster.— ened pe wh ate = in the form of two nearly concentric tubes joined Bar f.—Dated 1 
; Dated 12th April, 1878. 4d. feos for Geb eee This consists in the employment for the purposes of heating, melting, 
f The oe ee of oe onbe tube or Dae Py shag en He ney het ie mth on 4 De — Ww end | and ~s . steam at specific : 
4 more ; through the s passed a screwed or inner tube, shoulder fron’ neck externally, or means or coils, placed or circulating or 
} the having a movable or fix head, shoulder, or nut, which acts on py apie t ng by oy th ey amongst the gums or oils to be . ’ 
i a mage y wp KT = med > made sq in the suare 

or working thereon a hand w! Ww hole 
y gae at vip ow bene LB pw mg dulached or suleaed. pom ce fae 
end of the rod can be connected to the over the barrel and th: end | receive the rose. 
of the outer tube can be connected to the burrel. tion of the sq 


1467. OnicinatinG aND Devevorino Execrric Currents, H.C. Spalding | being forcibly contracted to grip 
2d. a 


—Dated 12th April, 1878.—( Not with, it to receive a , which . Ratsine Surps, ANCHORS, CHAINS, . Schallehn. 
A series of dynamo-electric ines are brought into simultaneous | closes the recess, and connects the knob and its mount to the spindle. ape oy on, 





¥ comm 
This consists of a blade shaped at its lower portion to the form of the 


i 








loses —Dated 16th April, 1878. 8d. 
action, so that a current of electricity produced in one shall be conducted | 1401. Newsrapzr Reapino Stanp, 7. Wright.—Dated 13th A il, 1878. | For raising ships the apparatus is constructed as follows: A 
te 2 eat 9 9.84 Tile consists of triangular laa cleaihiet ee fro fixed Sitwcrn teocnane and Gn aie is an hen the 
1460. Sram Rop Eve, P. Tufnail, jun.—Dated 12th April, 1 a or an U lumn mer on nd wi 
proceeded with. od. neeiela oe, Se or pillar fitted with a movable slide, ratchet, and spring, wi a swivel takes hold of any body, the hammer is to muke it 
The eye is open so as to leave a space between the bottom plate and the | top to said slide. This slide piece carries a cross arm and frame, and is more securely. These grapplings may be made one or more 
bend of the aye through which the stair rod The of the a enddn a tad bath team ands te aiken paper, and Soule prongs. 
e; horizon pro a , which bears the | and capable of being fixed to any angle by pressure, according 520 Sod: 8 td. 
of the stair, the space between it and the eye being just sufficient | Tequired. . . poate ‘ith. 2d. sas aisles a 
for the passage of the rod. 1402. Macurve ror Brxpinc Cur Crops anp Straw, A. M. Clark.—Dated mds corunses ies the healds is fixed in convenient 
1470. Cocks anp Taps, W. H. Bailey.—Dated 12th April, 1878. 6d. 13th April, 1878.—(4 communication. )—{Not wii 10d position, and motion is imparted to the same by means of levers 
first, into body of a tap or cock a lini The or pecans wwe how’ ournl tn muasher, Seeming 0 or excentrics, fixed to the crank or bottom shafts, or any convenient 
or casing of brass or other suitable material in which ny agen | sort of rake projecting from front edge of a guide or | shaft where the requisite speed can be obtained ; these tappet levers or 
which may be remuved or eh 6S See the ground, so as to pass and lift are connected by means of rods to the lifting bars, which are 
ing the body of the cock f wD aed lly, out the gaan 8 to the elevator. upon simultaneously in opposite directions. 
lining or joining surface such a | 1403. Compocnp AcHRomatic Lenses, BE. M. T. Tydeman.—. . Beer Poumes, rgrea' . Bardsley.—Dated April, 
manner as to form a cavity that will admit the fluid with the main ‘April, 1878.—{Not proceeded with.) 2d. siaidenaas aT 6d. miavite act ™ 
pipe is filled, and thus equalisc the temperature of plug and lining. This consists in forming such lenses, which may be double, triple, or | This consists in connecting the plug of a stop tap or the spindle of a 
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valve with the handle or pull or with a link or part connected there- 
TB. bo thas when the pull is to discharge the liquor the tap or 
Ds Ag a eth a pel 7 : ie . ah 
Sueer-metat Cans, Cases, OR R —Dated 1 
April, 1878.—(Not proceeded with.) 2d. a — 
The lid is attached to the can by means of a strip of metal, one of 
which is soldered to the lid and other to cun rim of the lid 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Sr nin ng 
Dovstes at £8 10s., delivered in Manchester or Liverpool, is a 
price which mill and forge proprietors hereabouts who turn out 
a reliable quality, and are not in needy circumstances, pent 
reject. Yet that price is not a rare one. If the usual scale of 
difference between singles and doubles should be observed, singles 
_ upon that basis to be £7 delivered in Manchester; and £7 
de in Manchester would mean £6 7s. 6d. at the works in 
Staffordshire. pily les are not to be had in the two Lan- 
cashire markets named, or anywhere else, so far as my 
observation has gone, at that figure. I have information 

10s. for singles is a very common quotation 
in Manchester and Liverpool. At that figure, likewise, 
sheet firms of the class I have cited decline to take orders, 
since it brings singles to £6 17s. 6d. at works; for the 
railway tariff on such iron to Manchester and Liverpool is 
12s. 6d. per ton. These figures are representative. | Correspond- 
ing figures might be quoted in respect of ~_ and hoops, light 
angles, and both flat and square and round bars, of the class 
just now most Jongely in demand. High-class bars, however, 
remain firm at the official quotation of £7 10s., and boiler plates 
at the customary difference of 30s. are from £9 to £9 10s. per 
ton. New orders are arriving but tardily for the qualities 
of iron specified, though the local demand keeps up on 
the light and small sections, and specifications in fulfilment 
of orders previously given out by customers are reaching the 
works with tolerable regularity. The galvanised sheet makers, 
however, cemplain that the myeeineee relating to orders some- 
_ time ago given out cannot got even after much pressing in 
other than small driblets. There is no help for this. Galva- 
nising firms have, to my own knowledge, bought to the extent of 
1000 tons in the expectation that they would have required the 
iron by this time, yet they have not been able to distribute 
specifications for more than 400 tons, the orders for gal- 
vanising sheets being scarce in comparison with the extent 
of production. There is a sad dearth of business in 
boiler plates with Lancashire, whence in ordinary times 
orders come to high-class Staffordshire firms. Plates 
needed by the local makers of safes and strong-rooms are, 
however, upon a little better sale. The plate firms who 
usually sell to the constructive engineers, and for export, are 
slacker now than for some time past. The district through, less 
work is a as compared with the date of my last. In fact, 
less work is being done than at any time since the depression in 
trade began to re co Whole works are ‘this week put toa 
complete stand by s who, for want of orders, have not before 
been in that strait throughout the experience of many years. 
In some other cases operations are carried on alternate weeks, 
By certain other firms forges are being partially laid off, and the 
puddlers discharged until the trade revives. 

Pig iron is still being sold, but only in small lots, to make up 
assortments. Derbyshire iron is securing from 50s. to 51s., long 
weight, delivered. Cinder pigs can be had without much diffi- 
culty at, asa minimum, less than 40s. All-mine, and likewise 
part-mine, pigs of Staffordshire make are much offered, and are 
weakened the declining quotations of the West Coast, and 
also of the Cleveland pigs. A further limiting of production is, 
for the moment, checked by the operatives at certain furnaces, 
which had been marked to go out, having volunteered to accept 
lower wages. At the same time relief has been experienced to a 
trifling extent by a drop of 6d. per tonin limestone. This has 
followed upon the limestone miners having accepted the reduction 
of 6d. per ton, of which their employers had given them notice. 
Their wages are now 3s. 2d. per day. Staffordshire limestone is 
now 4s. per ton at the pits. North Wales limestone is this week 
5s, 1d. per ton, delivered by truck to nearest station. To its pre- 
sent price it has been brought from 5s. 6d. by a drop first of 3d., 
and now of 2d.-per ton. 

Furnace and forge coal is plentiful, but difficult to sell, at 9s. 
for the former and 7s. to 7s. Sd. for the latter. Earl Dudley and 
the other leading thick coal firms have experienced a brisker 
demand since my last than for some time past for their domestic 
sorts, owing to the suspension of operations at the collieries in 
the Cannock Chase district. This week the Earl of Shrewsbury’s 
Brereton Collieries on the Rugeley edge of the Chase are alone 
at work. The colliers “‘out” number from 3000 to 4000. They 
decline to resume at a reduction of 6d. per day, or at a reduc- 
tion of 3d. and an increase of one poss es day in working time ; 
nor would they, up to to-day—Thursday—forenoon, consent to 
the offer of the employers and arbitrate the dispute. 

To-day the Cannock Chase miners held a meeting, and again 
refused either to accept lower wages or to work longer hours ; 
they likewise discourage negotiations between batches of men 
and the masters for whom they work. The Earl of Shrewsbury’s 
Brereton collieries will be put toa stand after Saturday next, if the 
colliers there employed do not accept the terms against which the 
Cannock Chase colliers’ proper are now so resolutely striking. A 
meeting of the Iron Trade Wages’ Board was held to-day in 
Birmingham, when it was resolved to reduce blast furnace men’s 
wages 10 per cent. 

e markets have not yet adjusted matters on the exchanges 
and at the works touching the new Weights and Measures Act. 
It is hoped that by some means the cld methcd of selling, in 
most instances, at lb. to the ton, may be continued—either 
by selling in ‘‘ parcels” or in “‘lots” of that quantity. Still, it is 
hardly probable but that business will have to conform itself to 
the new regulations. The necessity fer this is being forced on by 
the action which the ironworkers are taking. They have this 
week met, and determined that if their masters require them to 
submit to a drop in wages, in ——ew of the ton being 
reduced from the 2400 lb. to the 2240]b., then that their repre- 
sentatives are to give notice to the wages board for a reconsidera- 
tion of the wages question, with a view to an advance of 10per cent. 

The influence of the electric light movement makes itself felt 
week by week.. Some heavy orders have been received in two 
obec in this district for gas mains to be supplied to the 

orporation of the City of Hereford. The gas committee of that 
corporation had had instructions to proceed with work which 
would have cost them £10,000 ; but pending further information 
touching the different electric light processes, the committee have 
been ordered by the council to suspend operations for three 
months, The orders for mains have therefore m counter- 
manded for the time being. The wrought tube firms of most 
importance do not greatly complain at present, though the 
business they are doing is within what is usual during November. 

The railway wagon companies are’ beginning to receive more 
inquiries than for some time past. There is, however, considerable 
competition, and from some quarter, which has not yet been 
traced out by firms affected, offers are being made to supply wagons 
at a price which these latter assert can hardly pay for the wheels 
and axles. The new course adopted by the United States customs 
authorities in levying increased duty upon steel cory working 
very pennact gr saad upon the steel tire trade of this district. 
Until recently these were charged 45 per cent. ad valorem, 
the rate specified for all steel not otherwise charged ; but 
since the ot fall in the value of United States steel, a duty at 
the rate of 3 cents per lb, has been demanded, 





ood orders have just been received b 
tool firms in the Wol pton’ neighbourhood for 
_ from Government on behalf of an Indian province. Foun- 
in the South Staffordshire district who supply the local mills 
and forges with castings are much in need of work. The steam 
8 the trade, eet is usually busy at this time of the 
year, migh worse off. 
The wrought rivet making business is at alow ebb. There is 


much competition from machine-made rivets produced at home 
and in um. In the hope of stimulating the demand, the 
9 ve rivet makers in the combined district of Rowley and 


th have resolved to work at a drop of 10 per cent. upon 
the F apa wages scale. The horse-nail makers, on the her 
hand, are seeking a rise of 3d. per thousand, so as to bring their 
wages up to 3s. 6d. per thousand, The production of finished 
iron by certain of the Shropshire works is this week diminished 
by the action of the mill hands, who decline to accept revised 
terms which their employers are wishful to enforce. 

The iron and coal es in North Staffordshire are prejudiced 
by the inability of the Chatterley Iron Company to 
preference shares taken up with spirit. The shareholders have 

is week resolved to wind up the concern by liquidation. 
Preparatory to the meeting, at which this determination will 
have to be confirmed, a committee has been appointed to under- 
take the requisite investigation and management. How far the 
working of the concern or any portion of it will be affected 
by this decision does not yet appear. The ironstone pits were 
temporarily stopped on Saturday, when a notice to the 
miners terminate; butthe men arelikely tobe re-employed if they 
will accept a drop in wages. The Great Fenton Collieries of the 
Staffo ire Coal and [ron Company, in the same division of 
Staffordshire, have been laid off, but it seems ar that they 
willbe re-started by the promptintervention of the Duke of Suther- 
land and Mr. Pinder, who are leading shareholders, and are 
providing additional working capital. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE general depression in trade c»ntinues to be very keenly 

felt throughout every branch of the iron industry in this district, 
and there is still no indication of any early improvement. Cer- 
tainly little or no expectation is entertained of any better trade 
heing done this side of next spring, and the prospects of any 
material revival in trade even then do not seem to be very hope- 
ful, judging from the very little disposition which consumers 
evince to buy for next year’s delivery, notwithstanding 
the great temptation for speculative purchases which the 
existing extremely low prices must present. As a rule 
consumers seem determined only to buy for their very 
limited immediate wants, and for both pig and manu- 
factured iron the demand during the past week has been ex- 
tremely small. Prices generally are without alteration, for 
although if good orders were offered, reductions of 3d. to 6d. per 
ton might in many cases be obtained, makers are not disposed 
to make further material reductions upon their present already 
unremunerative rates. Merchants, however, are endeavouring to 
‘*bear” the market by forcing sales at prices below those quoted 
by makers, but the business doing, even at the lowest quotations 
offered, is very small. But little of the local make of pig iron is 
at present being sold, for although Lancashire smelters are pre- 
pared to make reductions upon their quoted rates, they are so 
much undersold by outside brands that except where they have a 
very considerable advantage in the rate of delivery, they are 
practically shut out of the market. For outside brands delivered 
equal to chester, the prices tes by makers range about as 
under :—Middlesbrough No. 3 foundry, 45s. 4d.; No. 4 forge, 
44s, 10d. net cash; Lincolnshire No. 3 foundry, 47s. 6d.; No. 4 
forge, 46s. 6d. per ton, less 24; Derbyshire No. 3 foundry, 48s. 6d.; 
No. 4 forge, 47s. 6d. per ton, less 24; but there are brands in 
= a hands which can be bought at lower figures than the 
above. 
The finished iron trade continues without material change. 
Lancashire makers are still asking £5 15s. to £6 per ton for bars 
delivered into the Manchester district. Middlesbrough bars can 
be bought at about the same figure, and North Staffordshire 
ditto for about 5s. per ton more, but there are very few orders 
os to hand, and the forges generally are very slack. 

In the engineering and other branches of the iron trade of this 
district business has fallen off so rapidly,during the past month as 
to assume alarming proportions; many concerns, although work- 
ing on a small staff and reduced time, are kept going not so much 
because they have any actual work on hand, but rather to keep a 
nucleus of their men together in the hope of a return to better 
times ; and I understand that in the course of the next few days 
every branch of the iron trade in Lancashire will be making a 
movement for reducing the cost of production, as it seems to be 
clearly ascertained, beyond any doubt whatever, that this county 
is handicap on the wages question more than any part of 
Great Britain, London alone excepted, and that in many instances 
the wages are even higher than in London. 

The Lancashire and Yorkshire and the Manchester, Sheffield, 
and Lincolnshire Railway Companies, which have their centres 
in Manchester, are also, [ hear, making preparations for a con- 
siderable reduction of wages in their locomotive and carriage 
departments. 

The coal trade generally continues very dull, and with the 
exception of the extra winter demand for house coal, all descrip- 
tions of fuel are bad to sell, forge, steam, and engine classes of 
fuel being more or less a drug in the market. The better classes 
of round coal are steady at about late rates, but for all the lower 
qualities of fuel prices are very low and i lar. Common 
steam and forge coal is in some cases being sold at less than 5s. 

r ton at the pit mouth, good bara on be bought for less than 
z and slack is offered at from 2s. to 3s. per ton. 

om ring be extremely dull, and as every cargo offering in the 
market is keenly competed for, very low prices have to be taken 
to secure orders, 

At the meeting of the Manchester Geological Society, on 
Tuesday, an interesting discussion took place amongst the mining 
engineer members upon the question of underground timbering 
in mines, the subject having been introduced in a paper read by 

r. W. J. Grimshaw. A unanimous opinion was expre! in 
favour of the miner himself being required to ~ his own work- 
ing place, as he was the person who ought to t acquainted 
with the requirements for his own safety, but as to the best method 
of propping steep mines, whether the props should or should not 
be fixed at right angles with the mine, a divided opinion was 
entertained, although, generally, the members were most in 
favour of putting in the props at right angles with the inclination 
of the mine. 

The iron trade of Nerth Lancashire and Cumberland is, 

rhaps, in a quieter position now than at —< time since the 
Brisk trade of 1872, and sales have undoubtedly fallen off to a 
considerable extent since the close of the shipping season. ‘There 
is, nevertheless, a fair delivery of pig iron and steel to continental 
and foreign consumers, but it probably does not represent one- 

uarter the tonnage that was shipped every week in gr ook and 
September. It is remarkable, however, that, with decreased 
production and with a reduced demand, makers are firm in their 
price. This is an indication that makers cannot afford to produce 
the metal at lower values than are now ruling, for it is known 
that large specifications have been offered to makers at 
cheapened prices, and have been refused. It was stated 
on ’Change at Barrow, on Monday, that fully three-fourths 
of the present production of pig iron is mer descrip- 
tions, and that but one-fourth of the output of the furnaces 
is forge iron. In this fact to be found some evidence of 
the increasing importance of «steel trade, and in the rapid 


py cies | 


et their | posal 





approach which is being made to the steel age. Were it not 
‘or the increased dem for hematite, consequent on the 
development of the steel trade by a decreased cost of prod 
ert rk nda yeti wpe ony yang, sa 
which hi iron was i 

and Cumberland district would be Sein panies: Tron 


shipbuilders have booked a few orders for repairs, but 
ers for new ships are 


very scarce. The iron ore trade 
shows a weaker tone, and parcels of raw material are offei 
at ape ee than have hitherto been accepted. inecrs 
and ‘ounders are not well supplied with work, nor 
are minor industries throughout the district in a position 
of activity. The collieries in Cumberland are working 
short time. Shipping is dull and cargoes scarce. The Maryport 
Hematite Iron Company has given notice to the iaibes 
employed at the Bolton pit of a reduction in their wages. The 
Furness Railway Company has given notice to its workmen 
of a reduction of 5 per cent. in their wages, or an alternative in 
the shape of returning to the 57 hours’ system. ‘he former pro- 

has been accepted. 











THE SHEFFIELD - DISTRICT. 
(From our own Correspondent.) 

TI was pee at the introduction of the electric light into the 
Dronfield Steel Works on Thursday, the 21st inst. ‘The experi- 
ment has excited much interest in the district, and was of special 
importance at Dronfield, where several heavy orders in rails 
for India are being urgently executed. Lighting by gas and oil- 
lamps has long beenan unsatisfactory mode in such establishments, 
and what Messrs, Wilson, Cammell and Co. have accomplished at 
Dronfield has long been talked about in South Yorkshire, and 
will undoubtedly be followed. At the Sheffield Steel and Iron- 
works Messrs. Brown, Bayley, and Dixon contemplate intro- 
ducing the atectate Bers though they have not yet decided on the 
system to be adopted. 

fessrs. Taskers, Sons, and Co., the well-known electricians and 
engineers’ factors, of Sheffield, are the agents for the Siemens 
system, which was that successfully applied at Dronfield. By 
means of a six-horse vertical engine the requisite electricity was 
generated in the dynamo-electric machine and transmitted to the 
carbon points, which were enclosed in a lamp protected from the 
wind by glass. When a speed of 950 revolutions per minute had 
been obtained, a soft steady radiance was diffused over what is 
known as the rail bank, where the work of straightening, drill- 
ing and dipping has to be done by the eye. The workmen were 
delighted with the abundant light under which they were able 
to carry on their operations. The light was equal to 1200 sperm 
candles, and its cost will be about 34d. per hour. It is at such 
places, where power can be obtained without having to be 
specially provided, that the electric light can be introduced to 

vantage from an economical point of view. Mr. Alexander 
Wilson and Mr, A. L. Cammell, the members of the company 
present during the experiments, expressed to me their satisfac- 
tion with the results attained, 

Messrs. Davy Brothers, Limited, engineers, Parkwater, are 
en laying down further plant at Messrs, Wilson, Cammell 
and Co.’s works, the object being to give the rolls in the rail mill 
a reversible action, by which there will be a great saving of time 
and fuel in that part of the process. The rail mills at 
are the most —- and perfect I have seen. 
larly struck with the manner in which the rails are manipulated 
after they leave the rolls. Instead of heing pulled about by hand 
as in other a they slide on rollers sunk in iron plates, straight 
from the rolls to the cutting machine, and there they are again 
quickly passed, by machinery, to the bank, from which they pro- 
ceed to the place where they are straightened, drilled, and dipped. 
The order upon which the company were working when t was 
there is for the great Indian Peninsula Railway, which has some 
1600 miles of rail. It amounts to close on 7000 tons, and is 
for urgent delivery at Liverpool for Bombay. The rails weigh 
about 80 Ib. per yard, the average weight of each rail being about 
7 cwt. Lqr. 1 lb. They are made from 16 ewt. ingots, which pro- 
duce two rails. For India they have to be dipped in a peculiar 
preparation of oil, to keep them from rusting fn salt water, and 
they have also to be sanded to prevent them sliding in the vessel. 
The Dronfield Steel Works can produce steel rails at the rate of 
1800 tons a week. 

I am assured by the head of one of our largest establishments 
that the matter of the Government inspectors referred to in my 
last letter, is not quite so serious as has beén represented. It is 
true that the inspectors of iron plates have been withdrawn from 
Sheffield, but this has arisen from the fact that the Government 
is abandoning the use of iron in ship plates. I am informed that 
the falling off in regard to iron has been more than counter- 
balanced by the orders for steel plates received from the Admiralty. 
A deputation of Sheffield steel manufacturers has had an interview 
with the directors of the Manchester, Sheffield, and Lincolnshire 
Railway, to represent the serious disadvantages under which 
they labour owing to the rates of transit for heavy goods such 
as steel rails, ‘I'he question has been adjoussad: or a fort- 
night. Unless some concessions are made by the railwa 
companies, our steel firms must continue to be heavily handi- 


ronfield 
I was particu- 


capped in the fight against their competitors at Middles- 
brough, Barrow-in-Furness, or South Wales. Rails are usually 
ordered for delivery at London, Live 1, or Hull. -I have 


had pointed out to me in detail the disparity under which Sheffield 
now competes with South Wales, the North of England, and the 
Continent, as well, in the manufacture and export of semer 
steel rails and plates. Take Dowlais, Ebbw Vale, Rhymney, 
and Landore. Ebbw Vale is 244 miles by rail from the port of 
delivery. Imports of ore cost in carriage 1s. 6d. per ton ; importa 
of pig iron, 2s. 4d. per ton; rails and ship plates, 3s. per ton. 
Dowlais, Rhymney, and Landore are similar. Sheffield is 53 
miles from Hull and 73 from Liverpool by rail. For imports 
of ore the cost of conveyance is 5s. 8d. per ton; of pi 
iron, 8s. per ton; rails for Hull are charged 7s. 6d., 
_ 8s.; for Liverpool — rails, 88. 4d.; plates, 9s. 2d. 

"he contrast is even greater if we take the case of the continental 
firms. Liege is seventy-eight and Charleroi sixty-eight miles by 
rail from the port. Liege pays for imports of ore and; pig iron 
3s. 10d.; Charleroi, 3s. .; and the same rates for rai and 
plates (ships). The manufacturers have a good’case, and they 
intend to place it before the Midland a as well. 

Steel rails are being made by Messrs, Show, Vaughan and 
Co., of Middlesbrough, at £5 1s. 6d., but this is equal to the 
Sheffield price of £5 10s. when cost of carriage is considered. Rails 
are still being made in this district ‘at £6 per ton, which is con- 
sidered a fair price as prices go at present. Russian orders for 
the spring delivery are now usually given out; but none have 
been received here as yet. Messrs. Steel, Tozer, and Hampton, 
the Pheenix Works, have sufficient contracts on their books to 
carry them well into the new year. 

essrs. Brown, Bayley, and Dixon, I understand, are working 
on a novelty in rail making—the getting of a continuous groove. 
I believe they are hopeful of a successful result, 

I hear that the Admiralty contemplate introducing the Wilson 
steel and iron plate into the turrets of the Inflexible. This will 
be an important step if it is taken. ‘I'he Wilson plate referred 
to is the invention of Mr. Alexander Wilson, of the Dronfield 
Steel Works. 

The Forth Bridge contracts are looked forward to with some 
interest. I hear that it is proposed to construct the bridge in 
steel links. The Scottish Steel Company, of Glasgow, all com- 

te meron hee the contract, which, if it can be secured by our 

rms, will bea - thing for the Sheffield steel trade. 

The whole of the men, with the exception of those at the 
blast furnaces, employed at Mr. Dawes’ Ironworks, have 
submitted to a reduction of 5 per cent. A number of puddlerg 
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employed at the same works have received notice to leave their 
railway companies are reducing 


“eds wages of labourers, 
vetoes sas and it is said that the reductions are to 
extend to pes of the servic A local coal com has 

reducti: disturb- 


frost some stir among skate makers, who are 
PE a er apn a Several firms hold from 10,000 to 30,000 
dozens of skates, and I hear of others have the accumulation 
pd me nee oe » SE silver-plated and 
e e silver- 
“ similar trades are brisk. Saws, files, and edge tools, very 
Some attention is already 


given to the exhibition of 
y Com 


cu pany 
to be in May next. Sheffield will be to the fore in force. 
I heard Mr. Mark Firth, Norfolk Works, express his opinion 
other day, that with a settlement of the political complica- 
Past, he believed trade would immediately revive. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Ow Tuesday prices of Cleveland pig iron showed a downward 
2 Aithough No. 3 was quoted at 36s. 9d. per ton, it was 
sold in many instances for 36s., and the probability is that it will 


- now come still lower. As Scotch warrants do not realise over 42s., 


without a continuance in the reduction of Cleveland prices, it 
cannot be expected that Cleveland iron can oun in tland 
with Scotch iron. Although the Cleveland e is undoubtedly 
in a very weak condition, the outlook is considered to be by no 
means as bad as in Scotland. : 

On Monday night at the pee woah grey pd the Cloviend Insti- 
tution of Engin it was pointed out while it appeared 
Scotch makers poms | only look for relief in the direction of a 
reduction of ay A rents and rearny du 
had a much wider field for economy. It is itted that Scotch 
makers must be losing from 8s. to 10s. per ton at the prices at 
which their iron is now selling, whereas Cleveland makers, 
ym) ol certainly not making profit, are escaping with a great 
deal Jess loss. 

Mr. E. Windsor Richards, the general manager of Messrs. 
Bolckow, Vaughan, and Co., and who was for many years pre- 
viously connected with the Dowlais Company, spoke with 
extreme confidence as to the probability of eliminating phos- 
phorus from Cleveland iron, and expressed his intention not to 
rest until that object was achieved. Other scientific men now 

with much ter conlidence on the same subject. When 
t time arrives the whole district will be revolutionised, and it 
may safely be doubted whether any other district could at all com- 
pete with Cleveland in the manufacture of steel products. In the 
meantime, Messrs. Bolckow, Vaughan, and Co. are proceedin 
briskly with the manufacture of steel rails made from a mixture o! 
Spanish and berland ores, and have received a high compli- 
ment from Mr. Isaac Lowthian M.P., who states that they 
wat Dd Eston, near Middlesbrough, the best steel rail mill in the 
world. 

The mpect of the Cumberland Iron and Steel Company, which 
has just been issued, states that the outcome of the year’s working 
is again of £17,000, after allowing for depreciation. This does not 
look as though the commercial my of the North of England were 
numbered. It appears that this handsome profit has n made 
notwithstanding the continuance of the downward course of 
prices in iron and steel, while at the same time the cost of produc- 
tion has been only very slightly reduced as far as regards the 
cost of ore and fuel. 

The manufactured iron trade of Cleveland continues extremely 
dull, with no signs of speedy improvement. Prices are nominally 
as follows oo £5 17s. 6d.; angles, £5 5s.; bars, £5 5s.; 
bar iron, £5 5s. e date of the arbitration on the pro 
reduction of the w of the North of England ironworkers has 
not yet been fixed, but it is expected the arbitration will take 
place in a very short time. 

The iron shipbuilding trade is not very brisk, though the yards 
on the Tees and at Hartlepool are working, and some new 
orders have been booked. On Saturday last Messrs. Edward 
Withy and Co., of the Middleton Shipyard, Hartlepool, launched 
a new iron screw steamer, named the Nicosian, built to the order 
of Messrs. Hugh, Blaik, and Company, of Leith. Her principal 
dimensions are :—Length over all, 252ft.; length between perpen- 
diculars, 243ft. 9in.; beam, extreme, 32ft.; depth of holds 18ft. Gin.; 
and 22ft. Gin. She is of about 138) tons G.N.M.; and will carry 
1800 tons total dead weight. This was the eighth vessel launched 
from their yard se e present year, the eight comprising a 
total tonnage of 11,1) ns. 

The Cleveland Institution of Engineers appears to be in a 
highly prosperous condition. It now numbers 464 members, and 
has entered upon the fourteenth year of its existence. The basis 
of the institution is a thoroughly liberal one, the membership 
not being confined solely to technical engineers. Mr. John 
Gjers is the new president. Mr. Gjers is the acting er in 
the firm of Messrs. Gjers, Mills, and Co., of the Acklam blast 
furnaces, and is well known as an eminent metallurgist. A 
better compliment could not have been paid to him than that 
employed by Mr. Thomas Wrightson, in proposing his health at 
the annual dinner on Monday last. Mr. Wrightson said Mr. 
Gijers “‘had been successful in everything he had undertaken, not 
only as a metallurgist and as a practical engineer, but also as a 
commercial man.” In times like these better praise could not be 
awarded. In a recent paper read before the institute, Mr. Gjers 
caused some. astonishment by tracing the connection between 
trade and the spots on the sun. His calculation, however, was so 
fur eyrnig seeing that he believes the spots will disappear 
in the year 1880. 

The threatened dispute with the Northumberland miners is 
now happily settled. The coal trade is very quiet ; owing to the 
severity of the season, the demand for household coal is increas- 
ing, and gas coal also continues in fair request ; manufacturing 
coal is, however, a drug on the market. 

The Cleveland ironstone miners’ wages question has been settled 

i ly, and in the most amicable fashion. The mineowners 

i a reduction of 10 per cent. At the same time the 
admitted that the miners were a body of men entitled to every 
consideration in consequence of the small wages they are now 
earning. The miners, upon receiving the .resolution of their 
employers, met in their lodges and empowered a deputation to 
wait upon the mineowners and settle the matter, making the best 
terms ible. On Wednesday, a conference was held at 
Middlesbrough between the mineowners and the deputation, 
when the mineowners passed the following resolution :—“ That 
without departing in any way from the opinions stated in their 
minute of the 19th inst., the mineowners have given the state- 
ments and strong appeal ef the deputation of the miners their 
most earnest consideration. The owners recognise the importance 
of a prompt settlement by agreement. Mr. Toyn and his col- 
leagues being prepared on the part of the men to assent without 
furtuer delay to a reduction of 4d. per ton and 5 per cent. in 
other prices and rates, the mineowners consent to limit their 
claim to the amount considered by the men, the reduction to 
take effect from December 14th.” 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE condition of the Scotch iron trade does not manifest the 
least improvement. ing the past week the iron market has 
been dull, and there is another reduction in prices. There is a 
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Y | the Mines Act of 1 
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ing . to 93d. cash, 

. one month. On Monday the market opened dull, 
considerable anxiety to sell, with the resul i 
decli In the morni i 
8d. to 42s. 6d. cash, and 42s. 9d. to 42s. 74d. one month; 
the afternoon the quotations were 42s. 5d. to 42s, 4d. 
42s. 6d. one month. fair business was done on 
at 42s. 3d. cash and fourteen days, to 42s. 4d. cash. On 
Wednesday the market was dull but firmer as the day advanced, 
with a business at 42s. 7d. to 42s. 10d. cash, and 42s. 10d. 
one month. La gs ype Ai | market was easier, and 
business was done at 42s. 6d. , and 42s. 74d. one month. 

There is no improvement in the demand for makers’ iron, the 
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; No. 3, 6d.; 

Coltness, No. 1, 51s.; No. 3, 47s.; & No. 1, 49s.; No. 
44s.; Langloan,No, 1, 52s.; No. 3, 46s.; Carnbroe, No. 1, 
45s.; No. 3, 448; Monkland, No. 1, 44s. 6d.; No. 3, 43s.; Clyde, 
No. 1, 46s.; No. 3, 43s. 6d.; Govan, at Broomielaw, No. 1, 44s.; 
No. 3, 48s.; Calder, at Port (Dundas, No. 1, 51s.; No. 3, 44s.; 
Glengarnock, at Ardrossan, No. 1, 47s. 6d.; No. 3, 44s. 6d.; 
Eglinton, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Dalmelli mn, No. 1, 
44s. 6d.; No. 3, 43s. 6d.; Carron, at Grangemouth, No. 1, 60s.; 
ditto, specially selected, '65s.; No. 3, D7s. 6d.; Shotts, Leith, 
No. 1, 52s.; No. 3, 48s. 

The foreign inquiry for manufactured iron is, on the whole, 
good. Last week’s shipments included £1346 worth of steel rails 
and £1969 cast iron sleepers for Calcutta ; £1627 steel rails and 
chairs for New Zealand ; £3300 castings, of which £1378 were for 
Sydney ; £4100 machinery, of which £2161 was despatched to 
Sislens and £1020 to Calcutta ; £8500 miscellaneous articles to 
different places, besides £3214 worth of sewing machines, of 
which Belgium took £1500, France £800, and Spain £906 worth. 

For household coals for home consumption there has been a 
rather better inquiry ; but the shipping trade, on the other hand 
is exce ay | dull, only £2500 in having been despatched 
from G w in the course of the past week. On the East Coast 
the trade is also dull, but there is likely to be more inquiry during 
the next few weeks for the coasting traffic. 

The directors of the Clyde Coal Company, Limited, have issued 
a report, in which they give a poor account of the year’s working, 
and state that the cost of the works has been more than was 
7 expected, rendering necessary an increase of capital by 
means of preference shares. 

eductions of wages are being made again at the ironworks and 
collieries, and by the raflway and other public companies. Short 
time is also being resorted to in many cases, and large numbers of 
men are continually being paid off in the various branches of 
trade. In Glasgow, at least 2000 men have to be relieved with 
rations for themselves and families daily, by the authorities; 
about 1000 are on the relief list at Greenock, and at Hamilton, 
Lanark, and elsewhere, there is a lamentable amount of enforced 
idleness and misery among the working classes. 

A remarkable decline took place in the imports to the Clyde 
during the month of October. Up till the end of August the 
imports showed an increase of 11,000 tons over those of the 
corresponding nine months of 1877 ; but the falling off was so 
great y the close of October, that the tonnage of the ten months 
was reduced to 35,323 below that of the corresponding period of 
last year. The exports, on the other hand, increased 13,422 tons 
in the month, and 11,167 in the ten months. This very notable 
revolution in the shipbuilding trade is attributed to the stoppage 
‘of the City of Glasgow Bank. 

On Monday last“Messrs. Barclay, Curle, and Co., of Glasgow, 
launched the County of Haddington, a four-masted ship of 
1850 tons, for the ‘‘County” line of Messrs. R. and J. Crai 7 
Glasgow. She is the fifth vessel built this year for this well. 
known line of Clyde and East Indian traders. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN eee | correspondence has taken place between Lord 
Aberdare and Mr. Alexander Macdonald, with reference to a 
paragraph that has been circulated, to the effect that in Lord 
Aberdare’s opinion the working of the Mines Act has been 
attended with an increased cost of 2s. per ton on the get of coal. 
This Lord Aberdare has denied, the reference being chiefly to the 
special times of 1875, when, as shown by one firm, that while the 
colliers’ wages were only 7 per cent. higher than in 1869, the cost of 
raising coal was 424 per cent. higher than in that year, and one great 
cause of such increase, but not the only cause, was the extreme 
subdivision of labour, and the reduction of the working hours. 
Lord Aberdare further states that rumours prevail that the extra 
cost is from 3d. to 3s. a ton, but he thinks it nearer the smaller 
amount. I have it from colliery owners themselves, that the 
cost from the working of the Act has been increased by 1s. per 
ton, and it is very likely that this holds good in many districts. 
A meeting of the Colliery Managers’ Examination Board was 
held in Cardiff on Tuesday, Mr. G. T. Clark presiding. The 
attendance included Messrs. W. Adams, T. Foster rown, 
J. Glasbrook, and E. Daniel, C.E. It was decided that the next 
examination for the | ger. of certificates of competency, under 

2, should be held at Cardif on Tuesday, 
January 28th, 1879. A meeting to further the Miners’ Fund has 
also been held, but nothing was done. 

The coal total for the whole of the ports still shows much 
lower than it ought to at this time, the whole sent from Cardiff, 
Swansea, and eye not exceeding 84,000 tons, being no less 
than a decline of 35,000 tons, compared with some of the weeks 
during this year. and 20,000 tons less than a fair ave . The 
chief falling off has not been so much in the French and Mediter. 
ranean e as in the general trade to various ports, and this is 
wiry om 4 attributable to unfavourable winds. Coalowners say 
that they hold substantial orders, but the difficulty in getting 
vessels is a barrier to a good trade. 

I have it on good authority that a number of foreign vessels are 
being laid up in the various ports to which they belong, the 
nature of e not being such as to warrant keeping them afloat. 
It it be true, as further stated, that at the East Indian ports 
outgoing coal steamers fail to get employment, and are returni 
home in ballast, no further proof of bad time to shipowners n: 

ven. 
itwood is being showered into Cardiff, and the figure of 22s., 
= is reg Moa ory & I oa way to be still more reduced. 

o iron or was shi rom Newport or Swansea durin; 
the week, but from Cardiff over 3000 tons were sent in Racca | 
small the only cargoes of any size being for Iquique and 
Lyttleton. 








é 

: 
: 

e 
aS 
i 
Lt 


: h : 3 pe | 
testing the legality of the page cy Mi npn Soames ede 


5 


A blower was fired last week in the Lan Drift, Booker’s 
lieries, by the carelessness of a boy in ping soley oe 
roof, but thanks to the excellence of the ventilation, no 
followed, and though the timbering caught and a fire ited, it 
My t pew afew days’ strenuous effort. Peay 

. Howe overman, Phillips, were up nigh‘ y until 
the fire was overcome. ‘bere ben ulation 
another disastrous explosion would have been certain. 








AUSTRALIAN INTERNATIONAL Exurpition, 1879.—The regula- 
tions for British exhibitors have been approved, and are now 
obtainable, together with forms of epaticgtion from Mr, 
Edmund Johnson, honorary secre of the London committee, 
at the offices of the Exhibition, 3, Castle-street, Holborn. The 
space at the disposal of the committee being limited, early appli- 
cation is recommended. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN ScOTLAND.— 
The second meeting of the present session of the above Institution 
was held in the Corporation Buildings, Glasgow, on Trl 
evening, Mr. Mansel, the president, in the chair. Mr. W. J. 
Millar, C.E., the secretary, read remarks by Mr. John Inglis, 
jun., and Mr. Ebenezer Kemp on Mr. James Howden’s paper— 
read at a previous meeting—‘ On the Action of the Screw Pro- 

lier,” and the discussion was icipated in by Messrs. 

avid Halley, sae Robertson, pe Remi and D. C. 
Hamilton, . Howden —— y reply: ength. 
Millar afterwards read a ‘orwarded 4 Mr. W. G, Jenkins, 
of New Zealand, ‘On the Scientific Form of Harbours,” in 
which the a ve — ve ped ec pony eed at ~ = 
ci rts throughout the world, an j ng from the 
or pe at 4 found in different parts, artificial harbours 
should be constructed with wide entrances, narrowing as they 
advanced inwards. The author also seemed to agree with Mr. 
David Cunningham, of Dundee, who, in a paper read to the 
Institution in session 1874-75, advocated the cutting of harbours, 
where it could be done, out of the land, instead of forming them 
by building outwards into the sea. ‘Ihe discussion of this paper 
was postponed. 

Sm Witt1am Armstrong on Forricn Comprtition.—At the 
anuual dinner, on Saturday last, of the Newcastle Association of 
Foremen Engineers and raughtsmen, Sir William Armstrong 
said :—It is too much the fashion among working men to des 
foreign competition. In trade, as well as in war, there is a 
remnant of the old feeling which in my young days gave rise to 
the t boast that one Englishman could fight three French- 
men. But, depend or it, foreign competition is no bugbear. 
It is an indisputable act that for many years past foreign manu- 
facture has been developing much faster than our own, and at no 
former time were we so hard run by the foreigner as at present. 
Take engines and machinery, for example, which are the articles 
with which you are concerned. We are every year losing ground 
in foreign markets, while American cutlery, tools, hardware, 
steel pens, and other articles are actually brought into England 
defeating the productions of home makers both in quality an 
cheapness. Now, how is this state of things to be met? Certainly 
not by repressing emulation, nor by restrictive trade regulations 
on any kind, but by every man, from the highest to the lowest, 
setting his shoulder to the whee and using his powers and abilities 
to the best possible advantage. The survival of the fittest is a 
ruling and a wholesome principle in nature, and it applies to 
humanity as well as to plants and animals, Therefore, let 
English producers prove themselves the fittest ; otherwise they 
will not be the survivors in the struggle for existence among 
international trades. I could name other questions which ht 
to be cleared up in the interests of working men. I will mention 
two or three. (1) Can the workmen in any particular trade 

ater advantages than are enjoyed in other trades wi | 

ing so flooded with new hands as to render those excepti 
advantages untenable? (2) Can the workmen in all trades obtain 
higher wages and shorter hours without increasing the cost of 
commodities all round, and thereby neutralising the advantage of 
the higher wages? (3) Would not the loss of export le, con- 
sequent upon the greater cost of all present, render matters 
worse than before? I do not wish to dogmatise upon these 
questions, nor to say anything that might be possibly construed 
into a want of sympathy witl working men in these hard times, 
but there is nothing to gain and much to lose by ignorance on 
such subjects. 
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MILLING MACHINERY AT THE PARIS 
EXHIBITION. 


No. IV. 
Tue milling machinery in the British section, with one 
or two exceptions, was confined either to mills on the old 
p recae of low grinding, or to improved contrivances for 
obtaining so-called better flour, relying on the erroneous 
supposition that fineness denotes se superiority of 
quality. A great step in the direction of improvement, 
based on the Sa ge system of grinding, although 
only applied to Indian co ill with corn 
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cracker attached, pram and exhibited by Messrs. 
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Ransome, Sims, and Head, of Ipswich. 
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RANSOME, SIMS, AND HEAD’S MILL, 


from the accompanying i:lustration, Fig. 1, the cracker is 
introduced between the hopper and the stones, so that 
the grain is subjected to two different operations in the 
same machine. The advantages of this system are 
obvious, and although the use of maize as a nutritious 
food is little known in England, there is a wide 
field for the introduction of this class of machinery in 
Austro-Hungary, Wallachia, Turkey, Russia, Spain, and 
Italy. The cracker consists of a Biddell’s bean mill barre 
composed of, if necessary, separate steel cutters arran 
round the circumference of two end rings in such a 
manner that they can never choke : each tooth or cutter 
has three edges, which can be successively used, and 
when worn out replaced at a very slight cost. A set, we 
believe, can be delivered for about 10s. The corn is cut, or 
cracked between the edges of these teeth, and the cutting 
plate, which is shown in section, can be adjusted by means 
of a small set-screw to any desired position, according to 
the desired size of the broken maize. From experience 
in Hungarian milling generally, of which this cracker 
forms a subsidiary link, we think that although the 
principle of the construction is an immense advance on 
the old form, alterations of detail might be introduced 
with advantage. It has been found that parallel grooves 
are not as effective as pitched grooves, and that the 
produce of the former is less homogeneous than that of 
the latter ; therefore we are led to the conclusion that 
the introduction of a pitchor inclination in the cutters on 
the barrel would give a tendency to a rotating motion of 
the grain, and to a successive action of the cutters on it, 
similar to that obtained by differential speed in roller 
mills, and with the same beneficial result. With regard 
to the general construction of the mill, the nicety of 
adjustment, and the finish of the work, the constructions 
of the above-named firm are too well-known to require 
further comment. The same remark applies to a single 
mill exhibited by Messrs. R. Garrett and Sons, amongst 
their agricultural machinery. ; 

Messrs. Marshall, Sons and Co., of Gainsborough, 
showed a single mill, differing somewhat in general con- 
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FIC.2A 
MARSHALL'S SILENT FEED, 


struction as regards the framework, but specially 
noticeable for the internal arrangement of the so-called 
“silent feed.” The mill was shown with the top stone or 
runner removed, and the construction is in principle 
somewhat 1s in the accompanying sketch, Fig. 2a. 





The top stone is driven, and the bearing through the 
nether stone is composed of a -shaped hard wood 
ing, which can from time to time be tightened up. 
grain, as it falls from the hopper, is scattered i 
centrifugal force of the cup A in the direction o 
periphery of the stones. ere are the usual 
ments for adjustment, the — construction of the 
mill is well proportioned, and the workmanship good. 
Messrs. Ruston, Proctor, and Co., of Lincoln, exhibited 
a 3ft. 6in. double, and a 2ft. single mill of the usual 
construction, with adjustment and ma for setting and 
removing the stones. In the double mill the top stones of 
both are driven from one lay shaft, but the transmission 
is so arranged that either can be put in or out of gear 
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CARTER’S ROLLER MILL 


independently of the other, ay ay - of course, the 
necessity of slackening speed in the former case. The 
stones are best French burr, and the workmanship good 
and solid throughout. sh 
Mr.J. Harrison Carter, of Mark-lane, London, exhibited 
two of his patent ae goer pomp a No.2 and a No. 4. 
The former is supplied with an automatic feed for grind- 
ing maize, consisting of a geared worm, and is constructed 
to run at a speed of about 2500 revolutions per minute ; 
the latter is only intended for crushing bones, dc. About 
twenty-four specimens of different kinds of material 





treated in this way showed the comprehensive capacities 


Fic. 3. 
DELL’S MIDDLINGS PURIFIER. 


of the disintegrator. The feed consists of a hopper, as it 





would be quite impossible to apply the automatic feed to 
bones without subjecting them to a previous operation. 
and the casing is constructed to prevent the material 
choking the beaters. The ape at which the larger 
machines run is reduced, of course, in proportion to 
their size. Considerable credit is due to Mr. Carter for 
the energy and enterprise he has displayed in investi- 





ting the systems of Austro-Hungarian milling, and the 
Poldness with which he has freed himaelf from the tram- 
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mels of insular prejudice, and adopted the only means 
for obtaining a better produce than can ever be ground 
on the old system, to which English and French millers 
with a persistency worthy of a better cause. Having 
seen rate ised seg merits of ary and See 
tages 0: = e superiority of cast steel rollers 
over the porosain cy. inders of M. We nann, Mr. Carter 
has adopted the experiences of others, and set an example 
worthy of imitation by mill contractors, in exhibiting, 
for the first time at an international Exhibition, an 
English-constructed roller mill of ‘excellent proportions 
for grinding middli The main features of the 
machine are its strength and solidity, factors on which 
not only the quality of the uct, but the capacity 
of the @ itself depend. The journals of the 
cylinders are 121n. in le resting in phosphor bronze 
bushes. The cylinders are three in number, one above 
the other, from the centre one of which the feed is driven. 
The feed is so that the middlings can be made 
to pass twice through the rollers at one operation, or can 
be altered in such a way that two independent streams 
can be passed simultaneously through the first and 
second, and between the second and third. There is also 
an arrangement whereby a differential speed can be pro- 
duced, a thing which finds increased favour day by day. 
The rollers themselves are smooth, and of course answer 
well for the later operations ; but according to Hungarian 
practice grooved cylinders are indispensable for the 
earlier processes. On account of the soft nature of English 
wheat we consider the use of ribbed rollers, in which the 
degrees of serration vary in accordance with the pro- 
gressive ~— of grinding, have a better effect on the 
grain than the “squeezing” operation of smooth rollers. 
which are apt, unless carefully set, to produce flattened 
grains in the shape of a pancake, in which the destruc- 
tion of the gluten and delivery of flour, during what 
ought to be only a “cracking” operation, neutralise the 
effect of the roller system; destroy the baking capacity 
of the flour, and presats a result entirely opposite 
to the one for which this system of grinding has been 
adopted. With regard to the mechanical construction of 
the machine, there isa very neat arrangement for putting 
an independent pressure on either end of the ih in 
case of failure of the springs, and, as will be seen from 
the accompanying illustration, Fig. 2, great steadiness 
and — is given to the mill by the introduction of 
columns. In addition to the above exhibits, there was a 
hagas = } maigasse patented “ M. Carl Haggenmacher. 
in whic e work is done by means of three coni 
discs with centrifugal actio:: and currents of air, no 
sieves being used ; and one o* Herr Hogeboom’s patent 
“corundum ” millstone grinders, the wheel of which is 
made of corundum, a mineral inferior only to diamonds 
in hardness, and formed with a bevel for cutting the 
furrows. e machine is simple and a ag pe in its 
operation, the return is effected automatically, the pressure 
justable, and the means for altering the furrow easily 
applied. Although wheat - screening, scouring, and 
brushing form important links in the chain of prelimi- 
nary operations connected with milling, and many 
an have taken place in this class of machinery, 
still the general principles on which they are laeed: 
modified in every conceivable form to suit modern 
requirements or to illustrate the ingenuity of constructors, 
remain the same ; and space will not allow us to make 
more than a passing notice of them, convinced, as we 
are, that no machine has been, or ever will be, invented, 
by which the perfect decorti- 
cation of a grain of wheat, 
without injury to it on 
account of the peculiarity 
of its construction, can 
accomplished by mechanical 
appliances. Cleanliness is of 
course a sine gua non for 
purity of product, but a 
perfect result depends more 
on the care and ability of 
the miller in assorting his 
grain in equal sizes and 
qualities, and, during further 
operations, in preserving the 
same assiduous observation 
of progressive assortment 
throughout, than on any 
blind reliance on specific 
machines, Messrs. Penney 
and Co., of Lincoln, exhibited 
in this class a very ingenious 
screen with adjustable stone 
se seog oll Po blower for 
wheat, ey, rye, oats, rice, 
and seeds, in’ which’ the 
meshes of the screen can be 
increased or diminished by 
an adjusting screw, to suit 
the size and quality of the 
grain. Messrs. W. R. Dell 
and Sons, of Mark-lane, 
sone ogee he one of — 
gest in this department o 
English machinery, exhibited 
a patent Victor double-brush 
scourer, an upright machine 
with circular concave or dish- 
shaped brushes, fastened to a 
vertical shaft and revolving 
with it. Immediately above 
each revolving brush is a stationary dish-shaped circular 
late, smooth on its upper, and fitted with a stationary 
rush with bristles face downwards on its under side. 
Openingsare madein the centre of the platesand stationary 
brushes to allow the entrance of wheat and air between the 
brushes. The circulation of the air from the sides is very 
complete, and the separation of scourings and dust must 
be equally perfect. Their Economic smut machine and 
separator consists, first of all, of a separator with 
two or more minor sieves, of which the top one removes 
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stones, nails, and other extraneous matter larger than 
cn the lower the loose dust small seeds, &c. 
The wheat itself is then delivered into a hopper, and 
during its is subjected to a er gee, coat 
blast to remove the smut balls without breaking them 
before entering the scouring part of the apparatus. 
After leaving the hopper the grain passes between two 
corrugated metal plates, which distribute it over the 
face of the cylinder, whence it passes into an exhaust 
spout in which there is a strong current of air, and is 
separated from all remaining impurities. The Economic 
middlings purifier has not, we are told, been exhibited 
before, | as it is not at work it is not possible to 
speak of its merits. It certainly takes up quite as much 
room as others of its kind, and with its arrangement of 
screw for mixing the different sizes of middlings, is not 
intended for high-class milling, in which the separation 
of them is the aim and object of the system, and 
neutralises to a certain extent the results of its own 
labour. The accompanying sketch, Fig. 3, illustrates the 
construction and mode of procedure ; a is the hopper, B 
a small wire dusting cylinder, § is a revolving iron 
saucer, whose periphery is studded with a number of 
small wire beaters, A is the dome, H is a fan by which 
in the direction of the 
arrows, and carries with it the dust and light fateery 
matter through the spout C, which communicates wit 
the stive room ; D is the hopper by which the middlings 
are delivered to the sieve E; G is a second fan which 
produces a current underneath the sieves E upwards 
through the adjustable valve ¢e, and the distributin 
chamber F. he sieves are worked with lateral an 
vertical motions by means of the springs 4, which can 
be adjusted by the screws g. The slides K are for 
delivering the middlings according to their quality. 








LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. X. 

In the Creusot pavilion was to be found a locomotive 
engine, exhibited by MM. Schneider et Cie., which 
deserved more attention than it apparently received. 
At the first glance the visitor would be disposed to con- 
clude that it was an ordinary side tank engine, not more 
handsome than such engines usually are; but closer 
examination, aided by a little information imparted by 
the makers, would suffice to prove that is was in many 
respects the most remarkable engine in the Exhibition. 
In the matter of finish it surpassed perhaps enyshing 
that has yet been produced in an engineer’s workshop, 
and the notice hanging on it, stating that the bright wor 
was not nickel plated, was by no means superfluous. 


* Every polished surface was polished like 2 mirror, and 


the closest examination failed to detect the smallest trace 
of seam, or flaw, or speck, in the metal. Nor was 
this the only eotierbetiay feature about the engine. 
It weighed less for its dimensions than perhaps any 
other tank engine recently built. Our readers experienced 
in locomotive construction will find it difficult to believe 
that an engine with 16in. cylinders, 23in. stroke, 5ft. 3in. 
wheels and carrying some 800 gallons of water, could be 
made to weigh,-full, rather under 16 tons; but that is 
stated by Messrs. Schneider to be the weight of the 
engine ; and if our readers will turn to the illustration we 
published last week, and that which will be found on page 
410 of this impression, they will see that the proportions 
of the engine are such as are consistent with the state- 
ment of the weight we have just given. The truth is that 
this may be regarded as almost a steel locomotive—an 
engine in short, made of perhaps the finest materials 
ever worked up to such a paneer, and of which materials 
not a superfluous pound has been used. 

It may be said that nothing is gained by making a 
locomotive light; that it must be heavy to secure 
adhesion. But this depends on the nature of the traffic 
which it is called upon to work. The tractive force of 
MM. Schneider's engine is about 93 lb. per pound average 
effective cylinder pressure. This last can hardly ever 
exceed 90 lb. on the square inch, giving a gross tractive 
effect of 8370 lb. Now, the weight on the four-coupled 
wheels is 23,360 lb., and with the aid of sand, the 
coefficient of adhesion may be brought up to one-third of 
the load, or to, say, 7787 1b. It is clear, therefore, that 
the engine could be made to slip its wheels at any time ; 
but so long as the load does not exceed that which will 
produce a resistance of about 4000 lb., the engine will not 
slip. In other words, it would be able to take a gross load of 
about 200 tons up an incline of 1 in 224at,say, twenty miles 
an hour. But in the service on which this engine is 
actually employed the loads are nothing like this, and 
the engine is therefore well up to its work, and because 
of the absence of weight it can be run on a very light road 
while the large boiler and cylinders enable fuel to be used 
with economy. So that taking all things into considera- 
tion, there is, we think, much about the design to com- 
mend it to all engineers interested in light railways. 

The engine is one of several specially designed for 
working the traffic on the Dombes and South-Eastern 
Railway. It is specially intended for passenger service, 
running at a speed of 25 to 30 miles an hour over lines 
full of curves of short radius. The cylinders are outside, 
and the trailing axle placed under the fire-box. The 
tanks are arranged on each side. The grate, as will be 
seen from the annexed table of dimensions, is of very 
large size, made of very thin bars placed close together, 
and well adapted for burning small coal. The 
front part of the grate is sharply inclined to 
keep the fire away from the tube ends. The 
four coupled wheels have been forged in the same 
presses, and are identical with one another. To permit 
the free passage of the engine round curves the leading 
axle-boxes have a side play of about in. in the horn plates, 
and they receives the pressure of the springs on inclined 
planes ina way which will be so easily understood that we 
need not describe it. The feed water is supplied by two 





into a drum placed under the cylindrical portion of the 
boiler. This arrangement facilitates the examination of the 
clack-boxes. A screw brake is Bway and also one 
of Harmignies’ back pressure brakes. The exhaust pipe 
is fitted with a spring valve, which can be worked from 
the foot-plate, so as to close the exhaust pipe or leave it 
te) same movement opens or closes a small cock, 

rough which water can be admitted to the cylinders. 
The brake is applied in the usual way, by opening the 
regulator and putting the engine in back gear. The 
spring valve to which we have referred prevents smoke 
and ashes being drawn into the cylinders by any chance. 
The breeches pipe of the exhaust is fitted with a man- 
hole, by means of which access can be had to the back- 
pressure valve. : ‘ § sta 

We give the principal dimensions of the engine in 
the nearest English equivalents of the French measures, 
in the following table :— 


Boiler : ; “ 
Wi oe $e * cus. hes ce _ 


Area of do. in square eRe aE + 


Height of crown, in front ... 8zin. 
Do. do., at back ... ... .. .. -- Sft. 7gin. 
Length of outside fire-box... ... ...  6ft. 2jin. 
Width of do... 1... oe vee eee = SFE. 10Zin. 
Diameter of barrel a 
Length of do. 13ft. n. 


Height of centre of do. above rail... ft. 4gin. 
Tubes, number ... ... ... «. 18L 


Length of do... ... 0. vs. vs «++ 1Oft. 10in, 
Diameter of do. outside .. ... ... Oft. 1°Sllin. 
Heating surface of fire-box, sq. ft. ... 85 


Do. do. of tubes 
Total heating surface ... ... 972 
ens Pee EN eee 
Intern: F seer of chimney at top ft. 6hin. 
Do do. at bottom... ... .. «. «. ft. 3yin. 
. Height of top above rail 13ft. lin. 
ingine : 


aximum opening of regulator,sq.in. 18°6ft. 
Diameter of steam pipes, one to each 


ok, eT ee ee, a 
Distance from axis to axis of slide : 

ESS oc eee cs 
Angle of advance of excentric... ...  30deg. 
Maximum admission in percentage of 

pes OR P= ot 08 ea 
Minimum 0,40... 5... se. oe ee 
Outebe TA... sie ore a, 
RD oe og ogi) vis is one | ose Te 

ius of excentric ... ... ... ...  2°165in. 

Travel of slide valve ... ... ... ... 433in. 
Length of steam port... ... .. .. 11°8lin. 
Breadth of do... ... ese ee eee 1°49. 
Length of exhaust port ... ... ... 11°8lin. 
Beeadth of do, 0. oc. ses sce en 
Length of slide valve ... ... ... ... 9°528in. 
Breadth of do... 14°560in 


Distance from axis to axis of cylinders 6ft. Ijin. 
Diameter of cylinders... wok ogi: a 
Stroke of piston ... 2.00 2..0 cce ove 
Diameter of pistonrod ... ... ... 2°52in 
Length of connecting rod ... ’ 
Section of do. at small end... 


1°732in. by 2°932in. 
Do. do. at big end... 


173in. by 3°543in. 


Diameter of crosshead pin... ee 8150in. 
Length of do... 0.006.025. oe) | BCS. 
Diameter of crank pin... ... ... .. 472in. 


Length of do.... 4°72in. 
Frames and wheels : 

Length of side frames... ... ... ... 23ft. ohn 

Least depth of do. Pom Oft. 10jin, 


Thickness of do. ... ...  ... 0°984in. 
Diameter of coupled wheels 5ft. 3gin. 
Do. do. of leading do. ... ee 1ijin. 
Total wheel base ... ... ... ...  ... 12ft. hin. 
Diameter of journal of driving axle... 6°69in. 
Length of springs... es doe 2ft. 11gin. 
Breadth of leaves... ... ...° ... Oft. 3in. 
pe mn . 
Number ... ... 12. 


The right-hand tank holds about 480 gallons, and the 
left-hand tank about 360 gallons, or about 840 gallons in 
all. The bunker in the foot-plate end of the left-hand 
tank holds about 7 cwt. of coal. The total weight of the 
engine when full is a little under 16 tons; of this the 
leading wheels carry about 5} tons, and the driving 
wheels 5} tons. 








ON THE PRACTICAL APPLICATION OF ELEC- 
TRICITY TO LIGHTING PURPOSES. 


A PAPER with the above title was read before the Society of 
Arts, on Wednesday, December 4th, by Mr. J. H. Shoolbred, 
B.A., M. Inst. C.E. Dr. Siemens, F.R.S., presided, and briefly 
introduced the author of the paper. The value of the paper con- 
sists simply in its bringing together the data required for a 
fair consideration of the economy of the electric light. It con- 
tained nothing not known before, bui the facts have hitherto 
been difficult of access. The paper is a continuation of one read 
before the last meeting of the British Association, which dealt 
more with the apparatus used. The author spoke of three periods 
of electric lighting: (1) That of lighthouse illumination by the 
Holmes and by the Alliance magneto-electric machines with 
alternating currents. (2) That of dynamo-electric machines, 
producing a single light, such as the Siemens and Gramme in 
nes ype, the Wallace-Farmer and the Brushin America. (3) That 
of mixed machines, giving either alternate or direct currents, 
such as those of Meritas, Gramme, Loutin, &c. 

In some cases these machines were illustrated by full-sized 
diagrams placed on the wall, and at the end of the paper a few 
words of explanation were given, which, however, would have 
afforded no information unless the hearer had been previously 
acquainted with the machine. After referring to the above 
periods, the author entered into the details of practical applica- 
tion. He mentioned that at the lighthouses at Sealer Point and 
South Foreland the lighting apparatus consists of two Holmes 
machines, driven by 10-horse power engines—nominal. A 
single light is produced with an average intensity of 1523 
standard candles, two machines, when coupled, giving a 
double intensity of light. The cost is about £1035 a year, 
or nearly 5s. an hour. At the Lizard Lighthouse a series of six 
Siemens dynamo-electric machines of the type known as 4000 
candles are used, driven by three caloric engines. The hourly 
expense, calculated as above, taking a total of 4012 working 
hours in the year, is just over 2d. Attention was here directed 
to the fact that the requirements of lighthouses were quite 
different from those of olay business premises or streets, and 
that no comparison could be made in these cases. As examples 
of the use of the electric light to business purposes, its use at the 


THE ENGINEER _ 
injectors with fixed cones, Nos. 9 and 7 ; they deliver 








x 10 x 14d. ( Me is + 410 

Oil 8d., wood 1 ne en gia died HO. pa 10 
's wages .. se ee ee o 40 

16 10 


This gives a price per light per hour of 5d., add to this 10 
cent. fa first any of £1640 for interest and depreciation, 3 
total cost per light per hour (say 8d.) 77d. This, to the railwa, 
company, would represent the cost of twenty-two jets, w 
the electric light in the shed was considered to have satisfac- 
torily replaced fifty-two jets, thus leaving an economy of thirty 
jets, or about 60 per cent. in favour of the electric light. 

The light has been in use here since January 15th, 1877. A 
series dente experiments have been carried out by the officers 
of the company. ‘The results show that on an average 2} actual 
horse-power is required per light per hour, sometimes a little 
more, sometimes rather less; and that the square carbons of gin. 
a side were consumed at the rate of 4in. per hour, or at a cost 
oN Bag ay ience in their erecti 

essrs. Pow wo years’ experience in their e 

shed, find the electric light much cheaper and more effective, and 
have decided to extend it without delay to the whole of their works. 
Several examples of the third period were referred to, one of which 
may be given as typical of the success attained. The Western 
Railway of France early in 1878 applied the Lontin system to their 

yard at the Paris terminus—St. Lazare. For this purpose, 
six electric lights are placed against the columns which carry the 
roof, at a height of about 12ft. from the ground. They are pro- 
vided with electricity from a Loutin—double—machine, of the 
type known as of ‘12,000 candles.” The motor power being 
aflorded by an agricultural engine of 8-horse power nominal, the 
piston being 9}in. in diameter and 13}in. stroke, the average 
pressure in the boiler being 831b. per square inch, and 110 the 
average number of revolutions per minute of the fly-wheel— 
the total hourly consumption of coal per hour being about 
80 lb.—the lights were found, by a series of careful experiments 
—of which Tater on—to be of a mean luminous intensity of 
480 candles each. They are generally left naked, without any 
shade, without any ill effect being produced upon the persons 
below. 

The lamps used are the Serrin, modified by Lontin, so as to 
admit of several being placed upon one circuit ; in this instance 
they are placed in pairs, six lamps upon three circuits. The 
consumption of the P gma carbons was found to be at the rate 
of 14d. per light per hour. The average working expenses of 
these six lights are, per hour— 





8. d. 
Coal, &c., for engine, at 32s.perton .. .. sas 
ee oo ee 68 08 oe ee ee » 08 
Engineman and stoker .. 0 10 
Total hourly cost for six lamps .. + ow .2 8 
a ae me res Jer | 
Add for interest on outlay for depreciation and repairs .. 0 2} 
Total hourly expense for each light.. .. .. .. 0 8 


In conclusion the Jablochkoff light, as used in the Place and 
Avenue de l’Opera and other parts of Paris, was mentioned, and 
the conclusion arrived at was that the system was to all intents 
and purposes obsolete, inasmuch as the expense was enormous. 
The loss to the company promoting the use of this light was 
shown to be very r great, and, it is stated, that notwithstanding 
the loss, the Société Générale d’Electricité have consented to con- 
tinue the lighting at a reduced rate. The price paid to them will 
be, up to January 15th next, at the highly remunerative rate of 
about 13d. per light a hour, for what, on their own statement, 
costs nearly 11d. leasant news for the shareholders of the 
Société Générale d’Electricité. The ‘‘ Rapieff” and other lights 
were also briefly mentioned. 








Mr. J. F. Bateman, President Inst. C.E., London, has just 
resisned the appointment of consulting engineer to the Clyde 
Navigation Trustees, on account of infirm health. 

AGRICULTURAL ENGINEERS’ AssocraTion.—A general meeting 
of this association was held on 27th November, at 7, Westininster- 
chambers, Mr. Howard, the president, being in the chair. The 
following is a report of proceedings :—The minutes of meeting 
held 30th April were read and confirmed. A letter from Mr. 
Samuelson was read acknowledging vote of thanks to him 
as retiring president. A letter from Mr. oe was read 
acknowledging, with thanks, the receipt of the sum voted to him 
for services rendered to this association. The council reported 
that they had considered the revision of the rules, in accordance 
with a resolution passed at the last general meeting, and suggest 
that in Rule 2 the following words be added : ‘‘ The ex-president 
shall also be a member of council ex-officio.” The change sug- 
gested by Mr. Nicholson in Rule 12 does not appear desirable in 
so small a body, and they would point out that full opportunity 
is given under Rule 13 for the nomination of new members of 
council. The council, however, suggest that in order to afford 
members greater facility in voting for members of counci 
Rule 13 be altered and that the following words be inse 
between the word ‘‘ meeting” and the word ‘‘the” in line 5— 
‘The secretary to forward a printed voting paper to each member 
of the association, stating the number of vacancies, and 
the names of all candidates who have been proposed. The 
member will strike out the names of those candidates for whom 
he does not vote, leaving only as many names as there are 
vacancies. The voting list to be returned to the secretary, by 
post, two days before the general meeting, or delivered to the 
meeting ; such lists to be unsigned.” Mr. Morton, on behalf of 
Mr. Coleman, withdrew the motion of which notice was given at 
last meeting, viz., that in future all past presidents shall be ex- 
officio members of council ; and moved the adoption of the report 
of the council, which was seconded by Mr. Hunt and carried 
unanimously. The president having submitted to the meeting a 
copy of the “Official Gazette” of the United States Patent-office, 
and explained the advantages which this publication gave to 
American inventors and manufacturers, and ee referred to a 
conference upon the subject which he had had with the Attorney- 
General with a view of obtaining the publication of a similar 
work ~ a the English Patent-office, it was resolved that a com- 
mittee be appointed to consider what improvements may be asked 
of the Government in reference to patents, such committee to 
consist of the president, Mr. Ransome, Mr. Samuelson and Mr. 
Shuttleworth. The meeting having considered the question of 
charges to exhibitors, imposed 5 * the various icul 
societies, it was resolved that the bers of il, who are 
also members of the council of the Royal Agricultural Society 
and of the Smithfield Club Council, be requested to embrace an 
early opportunity of supporting measures for reducing the 
expenses of exhibitors at the respective shows. The president 
reported that since the last meeting an important report from 
the New York Free ‘I'rade Club, upon the injurious operation of 
the protective and prohibitive duties in America, had appeared, 
and that the same had been reprinted in French and German by 
the association, and sent to various European journals, and 
persons connected with the agricultural implement trade upon 
the Continent and in the colonies. The president also reported 
that he had caused a letter to be addressed to the secretary of the 
Chamber of C ce, Paris, offering, on behalf of this associa- 
a give evidence before the French Customs Tariff Com- 
mittee. 
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RAILWAY MATTERS, 

Tue North British Railway Company have resolved to reduce 
the wages of their outdoor servants by 1s. per week. 

Tue block system of sign is to be introduced on that 
of the Glasgow and South-Western Railway, near Teruo 
where the accident happened recently to the Irish night express. 

Fire.zss locomotives, or those supplied with water at a high 
temperature, and which evaporates down to the temperature 

nding to a pressure of about two ——s are now 
at werk on the tramway from Rueil to Marly, near Paris, and, 
it is stated, with satisfactory results. 

Tue London and North-Western Railway Company are about 
to commence excavating the site of the Castle of Wathen 
for a new railway station. Only a few portions of the castle wall 
remain above ground, but many matters of interest are expected 
to be Gulseet io the course of the removal of the ground on 
which the castle stood. 


TueE boiler of the locomotive attached to the up London mail 
train exploded in Penzance Station on Saturday afternoon. The 
steam dome was hurled through the roof of the station, and 
in coming down crashed into a first-class carriage, completely 
wrecking the compartment. No one was injured. 


Ar the last meeting of the Severn and Wye Railway and Canal 
Company, the chairman said it was hoped that the Severn Bridge 
would be opened for traffic during next summer, and thus new 
sources of traffic would be ys ge up. Negotiations were going 
on for the amal tion of the company with the Severn Bridge 
Com , and he believed such an sean would be bene- 
ficial to’ both companies. The Severn and Wye has little to do. 

- Tue guard’s van of a goods train passing Cumnock for the 
south ran off the rails on the morning of the 28th ult., about 
half a mile from the station. The coupling remained unbroken, 
and the under i of the van was Crane o still off the 
rails, forabout two miles, when theaxles and w of the van which 
had been destroyed, once more took to the rails. On examination 
it was found that two thousand chairs were broken and many of 
the sleepers injured. 

Asourt five o’clock on the morning of the 28th ult., an accident 
took place on the Highland Railway, near Blair Athole, whereby 
the traffic of all kinds was much impeded, The accident occurred 
to the 10 p.m. mixed train from Inverness, and was caused by an 
axle of one of the wagons breaking while within three-quarters of 
a mile from Blair Athole station. A large quantity of the rolling 
stock was smashed, a considerable portion of the train having 
left the metals, and the line was destroyed for about a quarter 
of a mile, A number of the passengers were bruised and sk en, 
but none were seriously injured, and telegraphic communication 
with Inverness was interrupted. Until goods wagons are care- 
fully overhauled and railway companies more responsible for 
accidents resulting from the use of worn-out private stock, mixed 
trains will be dangerous. 

At a Court of Common Council on the 29th ult., Mr. Bedford 
brought up the report of the Improvement Committee with 
reference to the completion of the Inner Circle Railway. He 
stated that the scheme which the committee recommended was 
the one promo’ L 
jointly, who had undertaken to guarantee the cost. The railway 
would brin traffic nearer to Billingsgate, the Custom-house, the 
Docks, and the new bridge than the other schemes proposed, and 
would be continued down the Whitechapel-road to join the East 
London Railway, and connect itself with the great lines on the 
north and south of London. A magnificent hew street, com- 
mencing at the corner of Eastcheap, and continuing to Trinity- 
square, 60ft. wide throughout its length, would be formed above 
the railway. He asked the court to simply approve this scheme, 
After some discussion, the report was adopted and referred back 
to the committee to make further arrangements, 


Amone the ‘Professional Papers on Indian Engineering” 
published by the Roorkee College is one—in the October number, 
—on “Babul Wood as Locomotive Fuel and its Effects,” by 
— Le Messurier. It has been found that copper fire-boxes 
and other parts quickly corrode when this wood is used, and this 
is attributed to the presence of chlorine. Speaking of a certain 
engine, the author says :—‘‘ The spark-catcher was almost free 
from scale, which had apparently been formed and mostly 
detached. Enough, however, remained to enable me to detect 
chlorine as one of its constituents, The samples for analysis were 
taken from scale closely adhering to the metallic surface, all 
loose deposit or incrustration having previously been removed. 
Any danger of being misled by a deposit or incrustation arising 
subsequent to the removal of the plates from the boiler was 
thereby obviated. Though the amount of chlorine in the wood is 
apparently so oe age it is an amount adequate to the part 
it is as to play. If we assume that 10 cwt. of copper are 
removed from the plates of a fire-box before they are rendered 
useless, and that all has been converted into an oxidised scale 
containing 3 per cent. chlorine, we find that the total amount of 
chlorine the whole of the scale wil. contain is about equal to that 
contained by only 113 tons of babul wood. I do not mean to say 
that the burning of 113 tons of wood would destroy the fire-box. 
Of course, only a portion of the chlorine of the fuel comes into 
contact with the plates of the fire-box at all, and only a portion 
of that which does so remains in combination in the scale. The 
quantity of wood burned in the fire-boxes that were destroyed 
must have been many times 113 tons. I may safely assert, there- 
fore, that, so far as the amount of chlorine is concerned, the 
cause alleged is adequate to the effects observed. The rapidity 
with whieh copper will scale under the circumstances depends in 
great measure on the temperature at which it is ex to the 

ases. Hence those of the fire-box which are hottest when 

use are most corroded. Thus the centres of the portions of the 

plates between the bolts are more corroded than those portions 
poet «iy bor bolts, and the crown and tube plates are more 
corroded t the side and back plates. There is a case men- 
tioned in one of the letters submitted to me—No. 1072 of 1875— 
from T. G. Newnham, in which an accelerated destruction was 
noticed as the engine continued in use. This may be explained 
by assuming that the water side of the plates became covered with 
a gradually increasing thickness of deposit, and that from that 
cause the temperature of the — as the boiler worked became 
as time went on gradually higher. I am satisfied, from the above 
considerations, that the more rapid destruction of the copper 
plates of a fire-box during the use of babul wood than during the 
use of coal as fuel is due to the presence of more chlorine in the 
wood used than in the coal; and further, that babul wood as 
re ted by the sample provided me, which seemed a vei 
sufficient one, being 3 tons in all, is in this respect very muc 
worse than many woods, and sensibly worse than any European 
wood to the cndlade of which I have access, I find no other cir- 
cumstance in the composition of babul wood, or in the change of 
conditions arising from the substitution of wood fuel for coal, to 
account in any degree for the observed increased rate of destruc- 
tion of copper fire-boxes when babul wood is substituted for coal 
as fuel.” The following letters from Mr. T. G. Newnham accom- 

y M. Le Messurier’s — :—5th April, 1875: ‘I have the 
on di to inform you that the copper crown plate of the fire-box of 
No. 19engine is as much worn asthose of Nos. 1 and 16, viz., toabout 
Toin. ickness. Babul wood has now been in use for three 
years and upw and the thickness of the crown plate of No. 19 
was gin. last. It thus appears that the pyroligneous 
acid acts but slightly upon the copper for a time, but at last most 
— causing it to come away in scales.” tember 20th, 

5: “A ‘k-catcher made of copper pists, t. 6in. by 1ft. 
by 5in. perforated with jin. holes, was 
to one- 


— it oe after the engine had run fourteen 
ps. 
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ini NOTES AND MEMORANDA. 

Japanese Government have agreed to grant a | f 

£300,000 for the purpose of working some of the coal-fields which 

spread over an area in the island of Yeddo. Recent 

rere by one ie gg the estimate fagelicr pa noone 
e produce a 

equal to that of Great Britain, chains — 


A GREaT improvement in the preparation of wood for use as a 
wall-covering i been made, the wood is cut to the thickness of 
paper, and by a pec process stuck on the paper, which serves 
as a protection against the influence of the walls on the grainin, 
and colour of the wood. The delicacy of the machinery emplo: 

in cutting so thin a veneer may be gathered from the fact that 
200 leaves are cut out of an inch of white maple wood, and 125 
out of wood with very open grain, such as oak and walnut, 


Dr. J. W. Matter, of the University of Virginia, has described 
a new mineral, Barcenite, which he has recent y discovered. It is 
black, finely granular, and often porous, opaque, and with a dull 
earthy lustre. Its — gravity is 5:3, oe. hardness 5°5. The 
mineral occurs at Huitzuco, State of Guerrero, Mexico, and con- 
tains 20°75 per cent. of mercury, and 50°11 per cent, of antimony; 
it is a mixture Spearentiy of sulphide of mercury, antimonic 
acid, and an antimoniate of calcium, mercury, and antimony. 


Provessor J. Lawrence Surru, of Louisville, Kentucky, has 
recently made analyses of the new meteoric mineral, daubreelite, 
the discovery of which he announced in 1876. From his present 
experience he has reason to believe, says the Polytec nie i 
that further research will show the constant presence of daubree 
lite in meteorites. The mineral occurs in small nodules mixed 


with troilite ; it is black, sealy in structure, and is composed of 
re parts of sesquisulphide of chromium to 29°75 of 
sulphide of iron, closely approaching the formula Fe S + CroS;. 


WHILE recently making some experiments on the distillation of 
liquids not m’ sible with water, by a current of aqueous vapour 
at constant boiling temperature, Herr Naumann has found that 
the quantities of two liquids passed in distillation, and estimated 
in molecular oo are in the same ratio to each other as the 
tensions of vapour of these liquids measured at the constant tem- 
gentens at which distillation is effected. The new mode of 

etermination of molecular weight, thus indicated, is s 
applicable to ‘substances which, in the pure state, are not volatile 
without decomposition. 

A TELEGRAM in the Daily News of the 4th inst. states that 
“Mr. Edison announces that he has perfected a machine for mea- 
suring the current used in the electric light, It consists of an appa- 
ratus placed in every house lighted by electricity, which registers 
the quantity of electricity consumed, and uses for the purpose the 
one-thousandth part of the uantity consumed in the building. Mr. 
Edison declares that his invention of the light, including the 
arengununs for counteracting loss in subdivision, is now com- 
pleted. His aeeenay present are directed to reducing the 
cost. He has, he says, y brought this decidedly below the 
cost of gas, and as soon as the minimum is reached will make the 
results public.” . 

S11 bolting cloth is now so universally used, that wherever 

in is ground it would be hardly possible to find a village in 
which this cloth has not come into use. The manufacture of this 
silk bolting cloth has become in course of time a very important 
branch of industry in Switzerland, and in spite of all the efforts 
which have been made by other places of manufacture, it has 
remained fixed in the country, and at present employs, in seven 
factories, at least 1100 looms. It is a matter of interest that this 
branch of manufacture has eonfined itself, in Switzerland, to a few 
districts bordering upon each other, which lie at a great distance 
from the places where silk manufacture is especi y carried on, 
and that amy attempt to make it beyond this region has 
failed. The o ation and ae of years have, it is 
said, — that the cause of failure lies in the quality of the 
water, which plays an important part in silk manufacture, and 

ises great infl on the silk, 

THOsE interested in the utilisation of our peat deposits will be 
pleased to read the 9 ag which describes the value of the 

charcoal produced by Barff’s process, as described in THE 

NGINEER of 3lst May last. Mr. James Hay, in writing to 
Bell’s We rin, a 

harrin 





eckly Messenger, says—‘‘ Having last s 
some peat charcoal manure for potatoes from the Crowle 
Company, noticed in your ag some time ago, I beg to place at 
your disposal the result of by no meane an elaborate test, but 
simply one of a rough-and-ready method, being my yearly 
custom, viz.:—(1) One — of ground treated with farmyard 
manure at the rate of fifteen cartloads, and of peat charcoal 6 cwt. 

r acre; (2) ditto, and with diseolved bones 6 cwt. per acre ; 
{3) ditto, treated with thirty cartloads of farmyard manure alone 
per acre; (4) ditto, treated with peat charcoal alone at the rate 
of 1 ton Mood acre. The result was as follows :—(1) Was a heavy 
crop, and contained at the rate of one hand-basketful of diseased 
per cartload of good potatoes; (2) was equally heavy, but con- 
tained at the rate of two basketfuls of diseased per cartload of 
good ; (3) the sets were quite as prolific, but contained far more 
small ones, and nearly one-fourth diseased ; (4) was not only the 
best crop, containing fewest small ones, but not one diseased 
tuber could be found. I may add that during the sana of growth 
the deep green colour of the haulm where the charcoal was used 
was very striking, which augurs well for the successful cultiva- 
tion of the potato. Having great faith in the antiseptic proper- 
ties of peat, I intend yet to try it more heavily next season, and 
hope by that time to see the result of other experiments,” 


In writing on atmospheric electricity inthe Elettricistd, Professor 
Palmieri makes opeuht reference to lightning conductors, and says : 
‘* At first it was thought that conductors exposed in the open air 
became electrified by contact with the latter, and there are not 
wanting even eminent persons who believe that a conductor 
which is raised goes to collect electricity in that portion of the 
atmosphere through which it passes. “This is why Volpicelli 
believes that in this conductor at least a Bt of the electricity 
is due to the contact. He draws his proof from seeing that the 
conductor, being placed for a moment in contact with the earth, 
uickly becomes recharged. With a conductor ending in a point 
the recharging should certainly take place, as, in fact, it does, 
but in ordinary times, at least with a certain deliberation. With 
conductors without points it does not always take place, but, 
way, the same phenomenon is manifested when a glass 
charged with electricity, is put near the button of an electroscope 
in dry weather. Touching the button with the finger, the instru- 
ment discharges, but, removing the finger, an homologous tension 
is soon seen to reappear. If a conductor in form of a rod is made 
to gyrate around one of its ends in a horizontal plane, the horizon 
being perfectly and equally free around it, there will be no sign 
whatever of electricity on ordinary days; but if on one side of 
it is raised a wall, it will give signs of negative electricity when 
turned towards this, and, reduced to zero, it will give positive 
electricity when turned in the opposite direction. The wind, 
renewing the air over the conductors, does not increase their 
charge, nor does the air which penetrates beneath an electricised 
curtain that of a conductor placed there; and, finally, if of 
the electricity of the mobile conductor were induced from the cir- 
cumambient air, the two opposite tensions, upwards and down- 
wards, would not be equal, as they are with a mobile conductor 
etrical at its two extremities and placed in the bea air. 
‘The mobile conductor, insulated with the eae care, charging 
itself in less than 2’, either does not suffer sensible depression, or 
if it does so suffer, there is a means of recognising an: —— 
it. With all other egos Greg showing the losses, it is impos- 
w is ae For, calling a the 
tension observed, x the losses, and y true tension, we should 
get x + @ = y, and « being unknown y must also remain so,” 
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MISCELLANEA. 
Pali te age So are considering a scheme for 
antl oF ne Ste a pig Bridge, for the wide spans, of $27ft. 
Fi rmedengee wo 8 Reser, ae bab been instructed to prepare a 


Tue North-Eastern Engineering Com , Limited, Sunder- 
land, are about to illuminate their works wit the electric light. 

Ay Order in Council has been issuéd prolonging the time for 
the registration of trade-marks applied to cotton piece goods till 
the 31st of May next. 


JAPAN has already two docks at Yokoska. Another is to be 
built largeenough to accommodate the largest ships. The probable 
cost is estimated at £55,000, 

Tue Birmingham Town Council has approved the Corporation 
Water Bill for extending the time for five years, namely, until 
1885, for the carrying out of certain works, and for authorising 
the Council to borrow £300,000 to carry out the scheme. The 
Water Committee were on Tuesday authorised to promote the 
Bill in the next session of Parliament. 

ON the 29th October a trial of self-delivery reapers, under the 
auspices of the Cape of Good Hope Agricultural Society, took 
place at Klephenval, South Africa. Phirteen machines com- 

ted, including, we understand, those of Walter A. Wood, 

borne, Johnstone, Samuelson, Hornsby, Howard, and Anson 
Wood. The first and third prizes were awarded to the machines 
of Walter A. Wood, and the second to Osborne’s machine, 


_TuE Government will, during the ensuing session, bring in a 
bill for the acquisition of Wormwood Scrubs by the Metropolitan 
Board, subject to the right of the Government to use the ground 
for military purposes, and other restrictions, which will be fully 
set out in the pemeeniery notices. An official survey has been 
made, under the supervision of Sir Joseph Bazalgette, and his 
estimate which he submits to 
drainage alone is £10,000. 


WE understand Messrs. Yarrow and Co., of Poplar, have in 
the course of construction torpedo boats for the French, Austrian, 
and Spanish Governments, having speeds varying from eighteen 
to twenty-one knots. This firm have also on the point of com- 
pletion a large size torpedo boat for our own Admiralty in which 
they have dispensed with any funnel to the boiler so as. to reduce 
the visibility of the craft at night ; should this arraa ement be 
found not to reduce the speed of the boat, it is deeme by naval 
authorities to be an important improvement. 


A CORRESPONDENT informs the Times that on Tuesday, being 
the last day for such opposition, “ notice of objection to the 
grant of letters patent” to Mr. Edison for “improvements in 
the method of and means for developing electric currents and 
lighting by electricity” was filed at the Great Seal Patent-office 
by Messrs. Herbert and Co., as agents for Mr. J. H. Russell, on 
the ground that Mr. Edison ‘‘is not the true and first inventor.” 
The case will be heard by the Solicitor-General at his Chambers 
in about a fortnight’s time. There are several rivals in the field 
who claim to be before Mr. Edison with his alleged invention. 


THE great bell belonging to Bangor Cathedral has been recast 

Bape James Barwell, of Great Hampton-street, Birmingham. 
e old bell was remarkable for a brilliant tone ; it weighed 

29tcwt. About eighteen months since it was cracked, and after 
several unsuccessful attempts to separate the edges of the crack 
by chipping and filing, it was decided to have it recast. Mr. 
Barwell has been most successful in roducing a bell which is 
—_ to the great bell when perfect. Advantage has been taken 
of the opportunity to introduce striking and ringing apparatus 
of an improved kind, so as to prevent a similar accident from 
happening. 

THE War Deparment has issued a notice at the Royal Arsenal, 
Woolwich, that no lad shall be ~ to learn a trade in that esta- 
blishment without a certificate from the head schoolmaster that 
he is up to the 6th standard. The requirements are :—Reading 
with fluency and expression ; writing a short theme or letter, as a 
test of composition, spelling, grammar and handwriting ; arith- 
metic—proportion, vulgar, and decimal fractions ; geography— 
outline of geography of the world ; history—outlines of the hie. 
the VIII. tothe death of George 
the III. No lad is to be placed on the list of candidates for a 
trade unless he has been employed in the department for twelve 
months, and is recommended by the manager as a lad of good cha- 
racter and aptitude. 


Our Lancashire correspondents give poor accounts of the state 
of trade in their districts. Notices have been a in all the 
chief boiler-making establishments in Manchester and the 
neighbourhood of a reduction of 4s. per week in the wages of the 
rivetters, platers, holders-up, caulkers, and angle-iron smiths, 
The locomotive manufacturers, and railway companies having 
their works in Manchester, having also joined the movement, in 
consequence of the condition of trade, and the high rates of wages 
paid in steam-boiler works in and around Manchester, as com- 
pared with rates paid for the same classes of labour in districts 
with which the Lancashire employer has to come into daily 
competition. In some departments the Lancashire boiler-maker 
has to meet his rivals with a difference in their favour in the cost 
of lebour of 20 and, it is said, in some instances, 30 per cent. 


A serIzs of violent reports, which were heard for several miles, 
created some alarm on the 28th ult., which were at first 
attributed to the explosion of one of tae adjacent powder 
magazines. It was found, however, to have originated in the 
main forge of the Royal Gun Factories, and to have arisen from 
the bursting of a slag trolley which had been filled from the 
large furnace near the 14-ton hammer, in which the breech- 

iece of a 35-ton gun was being heated for welding. The recent 
Righ tides had filled the ash-pits, so that the wagon stood in a 
few inches of water. As the slag pan was about 24in. thick, no 
danger was apprehended. There seems, however, to have been 
some defect or flaw in the pan bottom, and upon the sudden 
accession of temperature, caused by additional molten cinder, 
steam was produced from the water which had entered, and 
hence the explosion. Cinder was hurled to considerable dis- 
tances, but the damage to property was not great. The day 
ands were in the act of giving place to the night hands, and 
there were consequently many men about the workshops. No one 
sustained injury. 

A NEw foot bridge over the Lancashire and Yorkshire Railway 
in greag 7 was opened on Tuesday. The bridge has been 
built by Messrs. Joseph Shewell and Co., of Darlington, and 
connects the old and new parts of the town. The possession of 
the bridge is esteemed by the inhabitants, as it removes the 
dangers of a level crossing, and makes a long detour unnecessary. 
The total length of the footbridge is 456ft., in four spans, the longest 
ay being 134ft. It is 10ft. wide from centre to centre of girders, 

e girders are of the lattice class, 8ft. high, and arallel ; 
slightly cambered up in the centre. Provision is made at the 
Virginia-street end for expansion and contraction, 2}in. The 
material used in the construction comprises 60} tons of cast iron 
155 tons of wrought iron, 480 cube feet of stone, 320 cube feet of 
= na and cube feet of oak. The bridge is calculated to 

ar 50 Ib. square foot, or a total of 74 tons on each span, 
with a tensile strain of 5 tons per inch of section, but to 


the Government authorities for the 


20 tons per inch. There is an overhead stay in the centre of each 
from which is suspended a lamp with blank sides towards 
hesiab cach ond 
approaches at each en 
treads, The cost of the bridge 
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EIGHT-HORSE POWER TRACTION ENGINE 


MESSRS, FISKEN AND 0O., HUNSLET, LEEDS, ENGINEERS. 
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We illustrate above a somewhat novel form of traction 
engine, invented and patented by Mr. Willsher, of London, 
and manufactured by Saou, Fisken and Co., of Leeds. 

It will be seen that the engine has a single cylinder placed 
below the boiler. The driving wheels are carried on studs or 
“cannons” secured to the frame just in front of the fire-box. 
These cannons are filled with brasses arranged somewhat as in 
the eye of a millstone, and in these brasses the crank shaft 
revolves. A fly-wheel is fitted on one end of the shaft, which 
wheel is enclosed within the driving wheel; to it can be 
secured a wrought iron pulley, which can be used for drivin 
a thrashing machine, The ment of the secon 
motion shaft and internal spur gear is shown by dotted lines. 
The second motion shaft carries a winding drum, which can 
be utilised in various ways. The leading end of the engine is 
carried on springs. 

The engine will be exhibited at the Smithfield Club Show 
next week, and will no doubt attract the attention which its 
novel features deserve. 








THE ROYAL SOCIETY. 


On Saturday, St. Andrew’s Day, the annual meeting of the 
Royal Society was held in accordance with the terms of the 
charter of incorporation granted by Charles II. The busi- 
ness transacted consisted, as usual, of the election of council 
for the ensuing year, the genes ye of medals, and the 
delivery of an address by the president. A special interest 
was attached to the address, as it was known that Sir Joseph 
Hooker had decided on relinquishing the presidency, to which 35 
was elected five years ago. Towards the end of his address he 
alluded to his retirement, and stated that though wholly opposed 
to the view that the term of the Presidency of the Royal Society 
should be either short or definitely limited, there were reasons, 
such as official duties at Kew, and the fear of accumulations of 
arrears of work in co-operation with other naturalists, which, in 
his particular —— made it almost imperative that he shoul 
resign the post. e address was a retrospect of the progress in 
various branches of science during the last five years, and Sir 
Joseph said that during this time he i vances in 





scientific discovery and research at home and abroad far greater 
than any previous semi-decade could show. This estimate was 
explained as not referring to such inventions as the telephone, 
phonograph, and microphone, nor even to those outcomings of 
t research and high attainments—the harmonic analyser of 

ir W. Thomson, the radiometer and otheoscope of Crookes, or 
the bathometer and gravitation meter of Siemens—but 
to those discoveries and advances which appeal to the 
seeker of knowledge for its own sake, whether as developing 
principles, suggesting new fields of research, or awakening atten- 
tion to hitherto unseen, or unrecognised, or unexplained pheno- 
mena of nature. In the foremost rank as re; s the magnitude 
of the undertakings and the combinations of means to carry them 
out was mentioned the Transit of Venus expedition, with which, 
Sir Joseph held, nothing in the history of physical science could 
compare. The value, he said, of the solar parallax could not be 
ascertained until the results of all the caidas were taken into 
account, when it would have an international claim to accept- 
ance ; but he had received a communication from the Astronomer- 
Royal which stated that the range appeared to be between 
92, 044,000 and 92,770,000 miles. ter a reference to Janseen’s 
photographs of the sun and Lockyer’s discovery of carbon and 
oxygen in the sun, and his announced observations—not yet pub- 
aaed—on the spectroscope studies which have led him to believe 
in the indication of the breaking up of the molecules of bodies 
hitherto regarded as elementary, there were noticed in succession 
the investigation of electrical discharges by Miiller, De la Rue, 
and Spottiswoode, and Tyndall’s experiments on the acoustic 
roperties of the ee Ie The essay of Count Gaston de 
ot. on L’Ancienne Végétation Polaire, was then referred to 
at some length, attention being especially drawn to the way in 


which the Count su a solution of the difficulty which has 
always presented itself—how to account for sufficient light within 
the ic regions for the rich flora which from fossil evidence 


it is known formerly flourished there. Saporta takes his facts 
from the work of Heer, though he differs from him in his 
inferences. Buffon, in his ‘‘ Epoques de la Nature,” had argued 
that the cooling of the globe having been a gradual process, the 
Polar ions must have been the first in which the heat was 
sufficiently moderate for life to have appeared upon it. Starting 
from this thesis, Saporta assumes that the termination of the 
azoic period coincided with a cooling of the water to the point at 
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which the coagulation of albumen does not occur, and that then 
organic life a , not in contact with the atmosphere, but in 
the water itself. Not — does he re; life as originating, if 
- at =; . —_ Pole, at pee sant it, but - — oS for a 
ong period life was active and reproductive only there. i 
from speculations regarding the initial conditions of Peres | 
life, the question, the president said, presented itself with — 
to the carboniferous and later floras, how could plants have 
flourished in such latitudes if summers were of months and 
winters of similar lengths as now? Saporta suggested that 
besides the effects of probable fogs due to southerly warm oceanic 
currents, the solar light was, perhaps, not distributed over the 
9 as it now is, but was far more diffusive, the solar body not 
aving arrived at its present state of condensation. Sir Jose 
pointed out that some of Saporta’s conclusions were su y 
the work of Mr. Thiselton Dyer, who, by a totally different line 
of research. had arrived at the conclusion that the northern hemi- 
sphere had always played the most important part,in the evolution 
and distribution of new vegetable types, or, in other words, that 
a greater number of plants had migrated from north to south 
than in the reversed direction, and that all the great assemblages 
of plants which we called flora seemed to admit of being traced 
back at some time in their history to the northern hemisphere. 
Turning to microscopical botany, a historical sketch was given 
of the origin and progress of the study of cells and cell di got 
Mr. Darwin’s work on physiological botany was epitomised, 
in the progress made in te; botany ial reference 
was made to the work of Cohn, of Koch, and of Klein, on the 
development of spores within the rods of Bacillus. A practical 
result of these observations is that Klein has shown that typhoid 
fever of the pig is, like splenic fever, due to a Bacillus, and it is 
now distinctly proved that two diseases of the higher animals 
are generated by contagium vivum. In peniine e medals the 
president gave a brief résumé of the work in recognition of which 
the medals were awarded. The Copley medal had been po 
to Jean agi Boussingault, a al medal to John 
Broun, the Rumford medal to Alfred Cornu, and the Davy medal 
to Louis Cailletet and Raoul Pictet, this being a double award. 
Mr. W. Spottiswoode was elected president, and Mr. John Evans 
was elected to the office of treasurer, vacated by Mr. nora 
woode. In the evening the usual dinner was held at Willis’s 
Rooms, the new president occupying the chair. 
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IMPROVED AGRICULTURAL LOCOMOTIVE ENGINE 


MESSRS. RANSOMES, SIMS, AND HEAD, IPSWICH, ENGINEERS. 
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TRACTION engines may be defined as locomotive engines 
on common roads, intended for drawing a train of wagons 
carrying a gross load of from 20 to 30 tons. The require- 
ments of agriculture have demanded the construction of a 
light type of locomotive engine strong enough to run upon 
the agricultural roads of the country, and to draw behind it 
one truck and a thrashing machine, making a gross load of 
from 8 to 10 tons, and when stationary to be capable of 
‘driving a thrashing machine, saw mill, pump, brick-making 
machinery, or any other similar work for which such an 
engine is generally used. 

essrs. Ransomes, Sims, and Head have designed an engine 
of this pa may be pronounced one of the best of 
its class, use of the good proportions of the various wear- 
ing parts, and the careful distribation of the weights on the 
wheels. These engines are made of 6-horse power and 
the prin- 
the usual 
drum with 


8-horse power, and the table appended will give 
oi e engine is furnished with all 
improvements in the shape of compensating gear, 
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LOCKING APPARATUS 





oe for hauling in case of accidents, and brake to driving 
w 

The principal novelty or improvement in the construction 
of these engines consists in the veveeting east and the safety 
handles for preventing accidents in throwing the driving 
pinion in and out of gear. The arrangement of the reversing 
gear will be easily understood by the detail drawing. In this 
system the quadrant link is solid, and through a hard- 
ened steel block moving in a circular link forged in the valve 
rod, It will be seen that all the motions are rotary, and in 
this system of reversing gear repairs can be much more ‘easily 
effected than in the type of reversing gear with double 
quadrant and square block usually employed in locomotive 
engines, 

e second illustration shows the improved locking appa- 
ratus for the fast and slow speed pinions. Both pinions A 
and B are shown out of gear, and the locking bar C is in a 
— which fixes the quick — handle D out of gear and 

Se ee ee to work. If the locking 
bar be put into the position shown by dotted lines the reverse 











will take place, and the fast handle can then be worked 
into gear. It will now be clear that neither pinion can be 
put into work until the other is withdrawn, thus avoiding all 
chance of breaking the teeth by putting both pinions into 
gear at one time. Many of these engines are at work and 
iving great satisfaction, and we understand that farmers 
nd that in their present perfect state it is much more 
economical to use them for hauling about their thrashing 
machines, than to employ horses for drawing the portable 
engine and thrashing machine from farm to farm. 
General Dimensions, Weights, &c., of Agricultural Locomotives, 
6-horse power.  8-horse power. 
py! of cylinders Thin. .. .. «- Spin. 


gth of stroke .. .. .. Wim. .. .. .. 12im. 
Revolutions perminute .. .. 160 .. .. «. 155 
eae ee ee ara és Bi ta 50 sallte 
of driving wheel 5 ss we! ow “CCl 
Width of driving wheel .. .. l4im. .. .. 17in, 
Cabeatty of oer teak... hho gations oes {07 gallons 
Weight of engine when empty 6$tons .. .. tons 
Weight of engine when full... Stoms.. .. .. 10} tons 














LETTERS TO THE EDITOR. 
We do not hold ourselves the opi 
(We do not snare nent ag opinions of our 


FREE TRADE AND PROTECTION. 
S1r,—Mr. Matheson is entirely incorrect when he asserts that 
i “ adopted the long-ago exploded fallacy 


country.” I have not so asserted; on the contrary I agree wit 
him that having a large amount of capital ‘invested in foreign 
railways, mines, and other a and in foreign government 
stucks” (to which he might have added ships earning freights, for 
we remain, so far, the carriers for the world), a proportion of the 

of these is no doubt remitted to this country in 
the form of imports. I had not, as he supposes, overlooked this 
important factor. My words were, “If a nation year after 
year imports immensely in excess of her ex ” she must be 
giving her capital to pean sg and that this should be so seems 
quite clear to me, and surely must, upon consideration, appear so 
to so shrewd a man as Mr. eson. y I su Sir—if 
you it discussion upon this subject—that imputation of 
selfish motives does not constitute, but simply embitters argu- 
ment, and that differences of opinion may be expressed most 
efficiently when the rules of courtesy are not infringed. H. 

December 4th. 





Srr,—I have taken great interest in the discussions in your 
columns of Free Trade v. Protection. I must say I am for protec- 
tion, at least against such countries as exercise the right t 
our trade. I did not always believe as I do now, but I have 
— come to look upon protection as a national want. 

uring my residence in New Zealand I have seen the working of 

tection. Dunedin, the chief city of the province of Otago, 
~ about 25,000 inhabitants. In the manufacturing industries, 
which are protected by import duties, there are over 1000 men 
and women employed. The chief works are boot and shoemaking, 
ready-made clothing, ironworkers, leadworkers, and lead pipe- 
making, woodworkers, and soapmaking. In the neighbourhood 
of the city there are over 300 people employed in preparing wool 
and making woollen goods. But let us consider the city work- 
people, who are mainly dependent for employment on the existence 
of an import duty on their several branches of trade. Their 
wages vary from 5s. per day for young women, to 15s. a day for 

esmen, the average, say, at 10s. per day each; this, for 1000 
employed, is £3000 per week ; allowing £1 a week each for board 

ro lodging, £1000. ‘This leaves £2000 per week to circulate in a 

small community where none of these large establishments could 

flourish if it were not for the fostering care of protection. In 
the above sketch I have only taken notice of the large works, 
and ignored an innumerable host of small establishments, all 
more or less dependent on the same cause. ‘The city is onl 
about twenty-five years old, and few of her works date bac 
more than ten years. 

I must beg to differ from Mr. Ewing Matheson in your issue 
of the 29th. He sneeringly remarks that ironfounders are play- 
ing the same futile game in New South Wales, and refers to your 
journal of the 15th November. I certainly cannot find the article 

e refers to, but in yours of the 22nd November you have an 
article on pipe-founding in Victoria. Now Mr. Ewing Matheson 
must be very inaccurate in his statements, or have a very vague 
idea of inter-colonial geography, as New South Wales is not 
Victoria ; and further, as New South Wales is a free trade colony, 
at least in some branches of trade. In substantiation of what 

- you said about pipe-founding in Victoria, I can add that about four 

years ago, when Tom employed by the city council of Dunedin, 
tenders were called for a supply of cast iron water pipes, and the 
tender of a Victorian firm was accepted as the most reasonable, 
showing that a protected country can compete with outside trade. 
What does Mr. Ewing Matheson say to our yearly imports of 
farming machinery and tools from protected Canada and the 
United States, and also of sugar from France? If England was 
not like too many old parents, above,taking exampie from her 
offspring, she would have had entire or modified protection ere 
this. Not many years will elapse before England will be a pro- 
tected country or foreign ports will have been thrown open to our 
products. ‘ Rwon. 

Perth, December 2nd. 

Srr,—The movement now on foot in Germany for protecting 
the ironmasters of that country from foreign competition is 
exciting no small attention in this country. Will ou afford me 
space to say a few words on the theory involved? The broad 
facts are as follows :—According to the Zeitschrift fur das Berg- 
hiitten-und Salinen-Wesen, the total number of hands engaged 
in the iron trade of Prussia in 1876 was 103,891, being a decrease 
of 13,871 hands, or 11°8 per cent., as compared with 1875. 
Between 1872 and 1876 the number of mines in operation in 
Germany, including the Grand Duchy of Luxembourg, declined 
from 1341 to 1026, and the number of miners from 39,421 to 
28,138. Within the same period the number of furnaces in blast 
fell from 348 to 297, and the workmen employed from 26,111 to 
20,500; the number of rolling mills active fell from 218 to 205, 
and the workmen engaged from 48,060 to 45,296; but, on the 
other hand, the number of ironfoundries has increased from 772 
to 874, and the number of hands they employ from 39,934 to 
42,134; while the number of works using scrap iron has increased 
com 173 to 197, and the number of their employés from 5029 to 

The Times states that between April, 1873, and April, 1877, 
the number of workmen employed by twenty-two of the prin- 
cipal companies engaged in the iron trade, excluding Krupp, fell 
from 27,700 to 14,600. Within the same period, the value of the 
stock of the Pheenix Company fell from 16,200,000 marks to 
4,860,000 marks ; of the Hirde Company from 15,000,000 marks 
to 3,210,000 marks ; of the Bochum Company from 15,000,000 
marks to 3,375,000 marks; of the Dortmund Union Company 
from 41,400,000 marks to 2,070,000 marks; and of the Donners- 
markhiitte Company from 18,000,000 marks to 3,906,000 marks. 
Of thirty-two companies, whose united capital amounted to 
£15,600,000, only six showed any dividend whatever for the year 
1876, and the aggregate accounts published for that period showed 
a balance of loss on the year’s operations of £359,000 on that 

— as compared with a loss of £195,000 for the previous year. 

t appears, therefore, that the iron trade of Germany is in a 

bad way. To prevent its utter collapse, it is proposed that a 

tax shall be put on all iron and steel imported, which will, to 

use a well-known trade phrase, give the German ironmaster “a 

pull” over the British or Belgian iron maker. _ It is stated that 
if this tax is laid on, the industry protected will revive, and that 
the required end will certainly be obtained. 

It is argued, on the other hand, that the consumer will pay 
more for inferior German iron and steel in such a case than the 
sum for which he could obtain good British or Belgian iron, and 
that consequently the policy of protection should not be adopted. 
The consumer will suffer for the good of the ironmaster. Let 
me take the facts as they stand, and reason about them a little. 

It seems not to be disputed that the iron trade of Germany can 
be revived by protection. I will take this for granted. It 
follows then that the only question which remains to be dis- 
cussed is simply, is it desirable that Germany should pay a 
higher price for her native iron than she would do for foreign 
iron, in order to develope or support a native industry? This 
appears to me to be a very large question, which cannot be 
decided by either English or German ironmasters. It is one 
which can only be properly solved by far-seeing statesmen, who 
have examined a sufficient number of witnesses and made them- 
selves master of facts enough to enable them to form a sound 
judgment. It will certainly not do to assert with the normal 
political economist that the consumer must alone be studied, and 
that so long as he has cheap iron all will be well, 
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content to 
stranger. The consumer may, under such circum- 

stances, very well afford to pay a little extra for his iron. The 
lus goes, not to another nation, but to his fellow-countrymen. 
that the German iron trad lapses, and what 

becomes of the 100,000 men or so employed previously in that 
trade? Allowing five to a family, which is not excessive, half a 
million of individuals would, for the time being, be left destitute. 
They would either have to be supported by the State, to emigrate, 
or to throw their labour into channels already running brim full. 
If they did the last the result would be a fall in wages, 


and better 
times for the consumer, perhay If the men em the loss to 
the country would be great. If they remained were supported 


by the State the evil would be stupendous. Is it not better that, 

er such circumstances, a protective duty should be put on tohelp 
the native ironmaster? I think so. We must pay taxes in some 
form or another, and we may, perhaps, better tax the consumer 
little to support an industry than to support idle paupers. 

I be very pleased if any of your correspondents will refute 
my views. Iam not an ironmaster, nor a protectionist, nor a free- 
trader; I am both a consumer and a producer; I like to see 
things dealt with on a broad basis, and I should above all things 
like to be favoured with some rational explanation of why the con- 
sumer should always be more favoured ie the producer. This 
is usually enunciated as an axiom; if anyone will attempt to 
an it I shall be happy—in the hope that we may arrive 


tween us at the truth—to take the other side and stand — 
the producer. G. B. D. 
London, December 3rd. 


THE ELECTRIC LIGHT. 


Srr,—A leading article in your journal of the 22nd November 
refers to an account of the Brush electric light given by an 
American correspondent of the Times newspaper. Amongst 
other matters this communication states that the principal work- 
room of the Lancaster Cotton Mill is to be fitted up with twenty 
electric lamps, which are to be substituted for 1650 gas burners at 
present employed, and aré expected to give an equal amount of 
effective li pat, It is also stated that the total light given by each 
burner will be 3000 candles, so that the illuminating power of the 
twenty lights will be equal to 60,000 candles. J 

On referring to the original communication in the Times I find 
it stated that the twenty lamps will absorb only 12-horse power. 
Therefore, it is calculated that each horse-power will give a light 


3 or 5000 candles. 


Now it happens that two of these same Brush machines—a large 
one and a small one—were tested by a committee appointed by 
the Franklin Institute during the present year. The committee 
consisted of nine gentlemen of eminence—three to measure the 
power employed, three to measure the electrical elements, and 
three to test the photometric power. ‘They drew up a most 
elaborate and interesting report, which we have to thank you for 

ublishing in THe ENGINEER on June 2ist and August 23rd. 
Tndeed this, along with Professor Tyndall’s report on the South 
Foreland experiments, also published by you on October 26th, 
1877, constitute the most valuable data we have on the subject. 
The report states that the most economical of the Brush machines 
ave a ‘ total” light of only 377 candles per horse-power, being a 
ittle inferior to the Gramme, which gave 483 candles. 

I ask your readers to contrast this result of 377 candles, vouched 
for by men of the highest authority, who have appended their 
names to the report, with the statement of an anonymous corre- 
spondent of a newspaper who says that the same power will 
give 5000 candles, or over 13 times as much as competent men 
could discover. If a calculator out of his ‘‘ inner consciousness ” 
can apply a factor of 13 to the actual facts, what is there that 
he cannot prove ? 

There seems to be a strange wildness about these electric light 
inventors. Messrs. Sawyer and Mann state that they can light 
an electric lamp in London by a current supplied by a machine 
working in New York. No doubt they could, if they had a con- 
ductor large enough. Taking the cost of the conductors used for 
the electric lamps in Paris as a basis of calculation, and remem- 
bering that the cost of a conductor increases as the square of the 
distance, I find that the necessary submarine cable would cost 
nearly 18,000 millions of pounds sterling. It would be well if 
the touchstone of experience was oftener applied to these golden 
discoveries. Denny Lowe. 

72, South Mall, Cork, Dec. 3rd. 








THE LAWS OF MOTION, 

S1r,—The amusing letter of ‘A Puzzled Student,” in your 
issue of the 15th inst., happening to catch my eye, I took the 
trouble of going over ‘‘X.’s” articles and the ensuing corre- 
spondence ; after which I can sympathise with the said student. 
I would not for a moment entertain the thought of confusing him 
further by adding to the definitions given of ‘‘ momentum,” 
“energy,” &c., if it were not that some deductions made by your 
correspondent Mr. Last might do worse harm than puzzle 
students. I will therefore take the liberty of correcting Mr. 
Last, confining myself to mathematical deductions, and not ask or 
urge oy pom | to apply the names of energy, &c., in the same 
way as I do, by which means I hope to keep on good terms with 
everybody concerned. 

If equal accelerations are imparted in equal periods to two 
bodies of which the masses are M and m, then must all the units 
of matter contained in the bodies have been acted on by equal 
forces. Calling the resultants of all these imaginary forces P and 
p respectively, we have 

P:p=M:m 
If on the other hand the masses are equal, but the imparted 
accelerations—which we may call G and g—unequal, then is 
P:p=G:g 
When, therefore, both masses and accelerations are unequal, we 


will find 
P:p=MGsimg... +. (a) 
We are accustomed to measure forces by pounds, and therefore 
take as unit the pressure of 1 1b., viz., the pressure produced 
by the earth’s gravity on the quantity of matter contained, say, 
in 0°1 gallon of pure water. Ifthen g is the acceleration of 
gravity, m = the mass of water contained in 0°1 gallon of water 
= 1]b., or anything else that weighs 11b., then must also p = 1b. 
and (a) becomes 
P..1=MG:gorP = M.S he ae 
In which M represents the number of pounds of the mass, or its 
weight in pounds, if it is under the influence of the earth’s 
gravity.* 
* I have here taken vity as unit of accelerating force. If one 
takes as unit that force which im; to the unit of mass an acceleration 


equal to the unit of length, then follows from (a) by substiuting 
p=l,m=l,andg=1 





P=MG 
If then P is the weight of the mass and g the acceleration of gravity, then 
P=Mg 
It makes no difference what measure one assumes for masses, but to 
prevent all confusion, I will adhere to the one explained in the 


text. 





Combining this with (0) 
v=g.4-TorvM=g.P.T. ss ae 


The same force would impart to a mass M' in the same period, 
a velocity 


vag. t.-ToroM =g.P.T. eee 


From (d) and (e) follows that 
yM=vw Mi 
This product M v or M! v!, I have been taught to call “‘quantity 


of motion.” The equation shows that equal forces impart to 
different masses equal ‘‘ quantities of motion” in equal periods. 
Calling s the distance travelled by amass M under the influence 
of a force P with an acceleration G, and during a period T, then 
S8=3GT: 
which combined with (c) shows 


S=}vTandT = 28 
which value of T substituted in (d) 


vag. go 


=ag.5.8 eg ato ae 


If then an equal force P acting over the same distance S, imparts 
a velocity ot amass M1 then : 


vt=2g. 0.8 oS eee! ae ae 


Combining the two (f) and (g) we find 
M vo = Miv's 


The product Sar) ) poem 


E have been taught to call this ‘‘vis viva” or living force developed 
yb! in the mass M over the distance 8. erefore equal forces 
which cause different masses to travel equal distances, will 
develope therein equal “living forces.” 

Now if a force P acting during a certain time causes a mass M 
to travel a distance S, imparting to that mass a velocity 


v= 4/29.F 58 


then has that force travelled in its own direction a distance S, and 
has therefore done what is called “‘ work” expressed by PS. The 
imparting of a velocity v to an inert mass requires, therefore, 
“work.” The resistance is here the inertia of the mass, which 
does not assume the velocity v instantaneously, but is only worked 
up to that gradually. The amount of work done follows from 


(h) viz.: 
Ps= M+ 
29 
that is equal to half the “vis viva” of the mass. On the other 
hand, a mass M possessing a velocity v, and not acted upon by 
any force, is capable of doing work; for if a force P is made to 


or 


act in the opposite direction to the velocity v, then will the mass 
M still travel a distance 
s= al M 
29° ?P 


before it comes to rest. The resistance P has been overcome over 
a distance 8, and has, therefore, done work 


_vM 
PS=>— 


g 
So that the work done by a force in imparting a velocity v toa 
mass M, can be reproduced by that mass. 

From (h) we see that the ‘‘visviva” is 2 x work the mass is 
able to do. Iconsider, therefore, that if a mass M moving with 
a velocity v is required to do work, it spends only 4 of its “ vis 
viva,” or to reconcile others let us say: it spends only 4 of its 


energy M# =2P 8) in doing work, keeping the other half 


in stock ready to resist any force P that may wish to draw it 
out of its inert condition and impart to it a velocity v. 

Let now two masses M and M'! foilow each other with velocities 
Cand Cl, and be C > Cl. The first mass will then overtake the 
second, and collision is the consequence. As soon as the distance 
between them is small mone repulsive forces will in to act 
along the common normal, forces which are very small in the 
beginning, but very svon increase considerably as the distance 
between the two bodies decreases. They act in opposite directions 
on the two masses. These repulsive forces being equal for the 
two bodies will, in accordance with what I have demonstrated 
above, impart equal “‘ quantities of motion” to the two masses 
in equal periods. Be «x that ‘ t yoeny! of motion” at a certain: 
moment, and keeping in mind that immediately before the 
collision the quantities in the bodies were respectively C M and 
C! M!, then will the first mass at that particular moment 
a “quantity of motion” CM — «2, and the second C! M + x. 
The respective velocities will be 

C1M! +a 


CM=—% sda Mes ™ 


After some lapse of time the bodies will be in such a position 
that they cannot come nearer each other; in other words their 
velocities have become equal, and as soon as v = v', while x in 
the meantime has grown into xk, then follows from (m) 


CM-X_OM4x 


ox 





M M! 
x =(C¢- C)MM 
M + M! 
M M! 1 
and vena Meee © 6: 9-8 (n) 


from which is easily obtained 
v(M + M) =CM + CiM? 
showing that the quantity of motion is still the same as before 
the collision. If the a sive forces cease to act at this ptage, 
then we have apparently to do with perfectly inelastic es 
—which, it need hardly be said, do not exist in reality, as the 
most plastic body if put out of shape has always some tendency, 
however small, to recover its original shape when under pressure. 
In this case there is loss of capacity to do useful work, part of 
the energy ag | been spent in permanently altering the shape 
of the bodies. This will be made clear thus: The mass (M + 
M’) having a velocity v can do work as expressed by 
Ml + M) 


while the work that could be produced by M and M' before the 
collision, was 


Cc ci3 1 
57/M+ So. M 
showing a difference of 
Pe {Mcr+ Micis- # (M+ My} 
or substituting for v its value in (n) 
at 1¢i2_ (MC + MC?) _M Mi! (C-C! 
7, (MO+MC wim t Ot +™M) 
which expression always being positive represents a loss, : 
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moving body striking another body at rest. If, on the other hand, 

the ve forces do not their action after 

aresaunlihte camholuaes Gee omaha 
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stage and 
the velocity of the first body decreases, and that of the second 
increases, while the distance between the two becomes ter. 
Those forces . to act pois « os Senne between Foe two 
masses is exactly the same as when began to make th 
influence felt at the beginning of the first stage. It is sant pe 
that at the end of the second stage again equal “ quantities of 
motion” X, though in opposite directions, have been im 
the two masses, whose respective velocities will therefore be 
¥ =MC-2x_ Gu 2(¢C-C)MM'_ 
M M+ M? 
(M_~- M1))C +2M'C! 
M+M} 


-MO+2x 2(C - C)M Mi 
bs: Mi ic M+ M! oo 


(M!- M)C'+2M0 (a) 
Miu «ee we ye 
= ‘quantity of motion ” before and after collision is still the 
e 


ywM+2M=CM+CiMmM! 


Finally the capacity for doing work has not changed in this 
as by means of the equations (p) and (q) we find va ~— 


v vis 1 pes 1 
gy M+ pM ap MO + MO 


As in reality we have neither to do with perfectly elastic nor 
with perfectly inelastic bodies, we must always be prepared for 
a loss, though it be not so great as found above for the case of 
perfectly inelastic bodies. G 

26th November. 


Sm,—Mr. Last’s painstaking efforts to your readers in the 
rudimentary facts relating to this question appear, as regards 
some of your correspondents, without avail. ‘this is undoubtedly 
due, in a great measure, to the ill-considered haste of the tyro 
who wishes to grasp the full scope of a theory without even 
comprehending the language in which it is expressed. The terms 
energy, momentum, work, have, in scientitic works, no other 
meanings but those stated below :—(1) Work consists in over- 
coming resistance, and is measured by the product of the distance 
travelled into the resistance overcome. ‘Time is no element in its 
calculation ; a pound weight raised 10ft. high is ten foot-pounds 
of work done, whether a minute or a century were occupied in 
its ——— (2) Energy is the capacity of a body for the 
performance of work. ‘Through our ignorance probably, we are 
compelled to speak of energy as of two kinds, namely, actual and 
potential ; the actual energy of a body is its capacity for perform- 
ing work in virtue of its velocity and mass, and is found by 
experiment to be proportional to its mass multiplied by the square 
of its velocity. The use of the term potential energy leads to a 
confession of our ignorance. For instance, suppose a stone pro- 
jected upwards from the earth’s surface ; at starting it pc 








» + (p) 
and 
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according to the bias of different minds. The first founders of 
the science in question knew well what they were doing, but unfor- 
tunately did not leave explicit details of their operations, and so 
it comes about w! they named the science, from the 
uvepes — Ati-na-mis — power, knowing that there 


is more power in force when its effect is motion that when it is | each 


enced as pull, pressure, or strain, the modern teachers, not 
bela ale to fathom this fact, or not examining pro’ ay into it, 
have inculcating but an incomplete theory of the effects of force. 
Now, gain anf effect of force that the science of dynamics 
has to with is that of motion of translation, and in esti- 
mating the magnitudes of different forces, or in stating the 
measures of these magnitudes, we are obliged to do soin measures 
of their effects. The effects of the actions of force are apparently 
nothing more than motions of masses, and so on the face of 
things may be stated in measures of Mv, but an inquiry into the 
mode of action of force will show us that such measures M v will 


to | mislead unless they are properly understood and applied. 


A simple train of reasoning, sufficient to be shown in a short 
letter, will lead to a correct comprehension of the action of force 
and to a definite fixing of the use of the terms momentum and 

_ Let us, in the first instance, consider the case of com- 
municating motion to, say, a railway wagon ; if we were to push 
or pull at such we would communicate motion in proportion as 
the magnitude of our pull or push; and supposing the system to 
be uninfluenced by resistances, such as fricti 
after cessation of our action upon it, travel forward with an 
equable motion due to and in proportion as the pull or push 
previously exerted upon it ; but owing to the principle of inertia 
the system will not only retain and exhibit as velocity 
the effect of push or pull, but will also retain, conserve, 
or be able to render up again the pressure that has acted 
upon it, and the expression of its motion will be in terms P v. 

© find more clearly what this means, let us suppose we strike a 
ball that is free to move upon a flat surface; in such case the effect 
of our impulsive stroke upon the ball may be stated in measure 
Pv; now, whilst the ball is experiencing results of our blow, let 
us strike it another and equal blow. To do this we must suppose 
ourselves as travelling along by the side of the ball at an equal 
rate of speed as its speed; then the ball will exhibit the effect of 
our second impulsive stroke as M,2v, but will also retain the 
effect of the stroke as 2P,2v, and here we have the first signs 
that M v will not truly state the actual exertion of force which 
has been expended upon the ball. 

Let us see further what this means. We will take the case of 
the moon, our great standard of reference in all questions con- 
cerning that great force of nature—the force of gravity. She 
affords us the distinct proof that velocity of motion is in propor- 
tion to the pull or pressure of force, as, at her distance of, say, 
60 semi-diameters from the earth, the pull of gravity she experi- 
ences is of the pull of gravity experienced at our earth’s sur- 
face, and the energy she possesses is found to be exactly sufficient to 
allow her to maintain a circular motion against the influence of a 
force which would otherwise pull her towards the earth at a rate 


of 3500 in one second of time. 


other equal body was at such a distance as that, the attraction 
of the earth would be as pho of that of gravity at our earth’s 
surface; then the same mass that would under the influence of a 
force of 1, or the force which as affects the present distance of 
the moon have velocity of 1, and the statement of whose motion 
could be made in terms of M v, would now under the influence of 
twice the pull of gravity, have velocity as 2, and the statement 
of its motion could no longer be rendered in terms Mv, but would 


Now, in case the moon, or any 





an energy represented by its weight multiplied by the square of 
its velocity. As it travels upwards this energy disappears gra‘lu- 
ally until the stone is stationary. Suppose the stone now to be 
sustained by a ratchet or catch. It is quite quiescent. What has 
become of the energy it possessed ? e do not know, but we find 
it convenient to consider the stone as still possessing the energy 
unimpaired, and as it is uurecognisable by our senses as actual 
energy, we give it the name of potential energy. The assumption 
is justified by the experimental fact that if the stone be allowed 
to fall, on reaching the earth the energy which had disappeared 
reappears as actual energy. After these definitions, the grand 
principle of the conservation of energy may be stated, and it is 
this: ‘‘ The sum of the actual and a energies of a system of 
mutually pt ys eos is unalterable.” (3) Momentum orquantit; 
of motion of a body is the product of its mass into its velocity. tt 
is a misapprehension as to the meaning of this term which has 
led your correspondents into their difficulties. For most purposes 
of engineering calculation they may wipe the word out of their 
dictionaries. Its real value is in astronomical calculations. 
However, there is a grand fact connected with it which may be 
stated thus :—‘“‘ The resultant momentum of a system of mutually 
acting bodies is unalterable.” This requires explanation. In 
enunciating the corresponding theorem respecting energy, we 
have to explain that the ony meant is of two kinds, namely, 
the actual and potential. ow we have to explain that 
our theorem is only true of the resultant momentum of 
the bodies. Most of your readers must know what is meant by 
resolving the velocity of a — into components. For instance, 
suppose four hodies, each weighing 1 Ib., the first travelling north, 
the second east, the third south, and the fourth west, each with a 
velocity of 10ft. per second. e sum of the momenta of the 
four bodies is 4 X 100 measured in pounds and feet per second 
units. The resultant momentum of the four bodies is zero. For, 
simplicity, resolve the velocity of the ies in a north 
direction ; the first has a vefocity of 10; the second0; the third - 10; 
~ fourth 0, each body having the same weight. The resultant 
is 0. 

Now, it is a necessary consequence of this as fact that what 
has so perplexed some of your correspondents should result, 
namely, that the sum of the momenta of a system of mutually 
acting bodies is not only not unalterable, but in general must be 
constantly varying, increasing, and diminishing; and that such 
is the case we know from experience. P. CHerry. 

Birmingham, December 2nd. 





Srr,—It must be getting quite clear by this time that there is 
an inexactness in the science of dynamics, or else in the mode of 
teaching it, or it would not be possible that so many able think- 
ing men should differ every time certain arguments are advanced 
or questions asked concerning matters that should have been 
thoroughly desided upon before the said science came to be taught 
as an exact one. Now that you have opened your columns to a 
controversy upon the laws of motion—or rather, upon momentum 
versus energy, as Newton fixed the laws of motion—I confidently 
believe that good will result. You ex a fact in one of 

our late leading articles when you said that for Englishmen to 

now of a difficulty was sufficient warrant that such difficulty 

would be overcome. The letters in your late issues show that the 
writers of them are aware of the exact point where difficulty 
lies, and some of them even indicate o-_ that it is partly over- 
come. I am one who believes the difficulty may be quite over- 
come, and that the prime basis of dynamics, the modes of 
measuring and stating measurements of motions and forces, may 
be so fixed that no disputes shall be possible in the future. 
A brief sketch of a line of argument which I am at present 
working on will serve to indicate a method of teaching dynamics 
which shall be free of the imperfections of our present method. 
It surprises one, when one comes to look into the works of 
writers upon mechanics—as say, those of Ball, Golding Bird, 
Ganot, Newth, Galbraith and Haughton, Deschanal, &c.— 
how little space is devoted to any explanation of what is 
meant by the term “force,” and it is such slurring over of 
work that requires thoroughly well doing in order to fix a 
firm base of operations, that makes the science shaky and 
in different ways, 


inexact, or capable of being interpreted 








be required to be stated in terms P v as by 2 P; 2v. 

Again, the action of gravity is such that it communicates to all 
masses at the same distance from a centre of attraction equal 
velocities, so that a mass of 1 acted upon b; a force of 1 will 
have velocity of 1, whilst a mass of 2 will have also a velocity 
of 1; in such case both masses are avtecl upon by different 
degrees of the same force, and not by different forces; and the 
resultant effects are compared as quantities of motion, the 
measures of which are Mv and 2M,z, or as Pv and 2P,». 
Here we have the foundation for the use of the term 
momentum M »v, expressing the effects of the actions of different 
pressures that communicate equal velocities. Still further, it is 
evident that if a constant force, however small, be allowed time 
for action, or time to communicate a series of successive impulses 
—as in the case of the ball receiving successive blows—it will be 
able to communicate a rate of motion equal to that which a 

eater force could impart in one second of time; take, for 
instance, the force of gravity acting at our earth’s surface; such 
force communicates a velocity of 32ft. in one second of time. Now, 
a similar constant force of twice the magnitude would impart a 
velocity of 64ft. in same time; the effects of these two forces would 
be properly stated, when acting upon the same mass, as by Pi vand 
2 P,'2v, but the force of 1 acting during two seconds would have 
the same effect — M as the force of 2 acting during one second, 
and that, not only by imparting velocity as 2, but also as by 
communicating twice the impulse or stroke ; indeed, any force 
which causes velocity of mass, must necessarily exert a pull or 
pressure proportionate to such velocity, and may either exert such 
one in unit of time, or exert such pressure by increments 

uring any number of units of time; in other words, a small 
force, acting during a long time, may re equal effect with a 
great force acting during a short time. in the cases before us we 
will have the force of gravity at our earth’s surface imparting 
velocity in one second Pt rien as 1, and in two seconds of time 
as 2, and taking the same or equal mass, can we express the effect 
of the actions p ees different times in measures of Mv? No; 
the true statement of the effect of force will be as P v and 2 P2v. 
Energy now affords us our means of making a true statement. 
And energy will be as time of action of force, squared, or as the 
resultant rf due to such action during such time, squared, 
or will be as 2 M2», and not as the apparent M 2 v. 

The term momentum, then, is but of limited use, and will only 
exactly state the different degrees of the same force acting upon 
different masses during the same time, as, for instance, during one 
second of time, the effect of gravy upon mases as 1, 2, 3, and 4, 
will be as Mv, 2Mv, 3M», &c. In such cases of action’ of 
different pressures which impart equal velocities in same times, 
momer.tum and energy have their meeting points. But in all 
cases of different forces which exert different pressures and pro- 
portionate velocities in the same times, and in cases when the 
continued action of a smaller force has imparted velocity equal to 
that which would be imparted by a greater force in unit of time, 
energy is the true expression of the effects of such forces, and of 
the effects of a great force, which shall, in unit of time, impart 
velocity equal to that imparted by the action of any smaller 
force during more than a unit of time, momentum being inade- 
quate to express such. But there are other uses for the term 
momentum, and the measure M 2, which will only be slightly 
dwelt upon at present. For instance, take the case of a 
mass falling during one second of time, then the momentum of 
said mass would as the Mera | velocity, and the total 
momentum during the whole time of fall might be represented as 
total velocity during time of fall is ig © pr and conse- 
quently, the same representation might be made to show the 
case of resistance or negative momentum experienced during an 
upward motion against the influence of gravity during same 
time. Such a proceeding will be found to be very useful, as, take a 
case in which what has ordinarily received the name of momentum 
does not duly represent the effect of the action of force—and such 
case will effectually explain away Mr. Last’s quandary—say, that 
of a mass of 10 falling during 4 second of time, and acquiring 
a final velocity of 8ft. per second, as against acase of massof 1 falling 
during ‘7905 second of time, and — a final — of 
25207. 5 the final effects of the on of gravity upon these 
masses would be in terms of M v aa 80 and 25'297 


but how inadeq 


uate terms of Mvare to represent the effects of 


on, “ it would, 





force in such case will be seen when we know that in the first case 
we have had the action of force =10 P during time of 1, whilst 
in the latter case we have had the action of force = P during 
time 3°162, and consequently, as the effects of forces are as the 
squares of their times of action, we have the same energy in 
case. When we apply the method of exhibiting the total 
moment during any time, it will become thoroughly clear to us 
how it is that final moments as 80 and as 25 have equal effect 
against equal resistance, as in the case of ‘‘ work ” done by each, 
as M acted upon by marty during ‘7905 second of time moves 
through 10ft., and 10 M acted upon by gravity during ‘25 seconds 
of time moves through 1ft. of space; and also how it is that we 
be express measures of work in units Ms regardless of time, 
whilst the same measure will also express the quantity of force 
which does the work, for spaces moved through and _ total 
moments are both dependent upon the action of force during 
time, and are each as the squares of the times of action of force. 

What I have put forward will, I hope, indicate sufficiently the 
line of thought which should be pursued in consideration of the 
action of force. It will require more ample space than that 
which I wish at present to occupy to treat the matter fully, as 
also to treat the cases of actions of other forces than that of 
gravity, in which cases the times of actions of equal forces are of 
importance, as dissipation or degradation of energy occurs, in the 
case of heat, in proportion as the time during which it acts. 


G. Pryyineton. 
46, Hough-green-road, Chester, Dee. 2nd, 





Sir, — With reference to my letter on ‘‘The ‘Laws of 
Motion” in your last issue, I notice that the proportion of Mr, 


Last’s, to my value of 7, is printed, 1: Y om instead of 
1 4/ pe 
. Mi + 2 L E. 
December 2nd. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before the MASTER OF THE Rots, Nov. 29th.) 
MORGAN-BROWN ¥. JACKSON, 


THIS was a motion on behalf of the patentee of Bell’s telephone, 
for an injunction to restrain until the hearing the defendant, 
who carries on business in the Barbican as a manufacturer, 


-among other things, of telephones under Headley’s patent, from 


infringing the plaintiff's patent. 

Mr. Curry, Q.C., Mr. Aston. Q.C., and Mr. Macrory, 
appeared for the plaintiff ; and Mr. Davey, Q.C., and Mr. War- 
RINGTON for the defendant. 

The Master oF THE Ro.ts, upon the undertaking of the 
defendant to keep the usual account, directed the motion to stand 
over until the hearing. 





(Before Mr. Justice Fry, Dec. 3rd.) 
LOFTS ¥. FOSTER. 


This was a patent action commenced on Friday last. The 
subjects of the patents in question are tills to check the amount 
of receipts by shopmen. ‘he following, taken from the Times 
report, with the addition of a few words, is an accurate summ 
of the case :—The plaintiff is a grocer at Cambridge. He too 
out a patent in 1865 for an apparatus “‘for checking the receipts 
and payments of moneys in shops and other similar places, and 
for the detection of negligence, errors, and thefts in such 
receipts and payments.” The defendant is an ironmonager 
at Nottingham, and took out a patent for a till subse- 
quently to the date of the plaintiff's patent, and the plaintiff, 
considering that the sale of the tills made in accordance with 
the defendant’s patent was an infringement of his rights, brought 
this action. The plaintiff's contrivance has a drawer for the 
reception of money ; the drawer is opened by a spring every time 
a button is turned; at the same time a bell is rung, and a wheel 
is turned through a small angle. To this wheel is attached a strip 
of paper, a small portion of which is exposed so that it can be 
written on. Every time the till is opened a fresh portion of the 
paper is —— for writing. It is the duty of the shopman 
every time he receives a payment to open the till (taking meer 
out, if required) and to record the transaction on the 
ex d part of the paper with a number to denote his own 
individuality. The checks on the shopman’s accuracy or 
dishonesty are the ringing a bell at each transaction, the record- 
ing the amount received in the presence of the customer, and the 
necessity for the amount in the till, if right, being the same as 
the sum of the recorded amounts on the slip of paper. Two other 
elements of security are the facts that if no record is made on 
any occasion when the till is opened, there is a blank space on 
the paper which tells its own tale, and the fact that 
the transactions are recorded in order. The defendant’s till 
is opened by the force of the hand instead of a spring. A 
bell is sounded every time it is opened, and the number of 
transactions is recorded by a step-by-step motion communi- 
cated by a ratchet and pall, and a record of the amount and 
the order of the transactions is preserved by tickets written on 
by the shopman and dropped through a slit into a locked com- 
partment of the apparatus. Some of the defences usual in 

atent cases were relied on. First, it was said that the plaintiff's 
invention had been anticipated by other patentees, and in sg 
of this contention four patents were put in evidence, namely, o 
provisional specification by one Brocksbank for a mode of check- 
ing the sums paid on the return of pawnbrokers’ tickets; a mode 
of checking receipts by omnibus conductors, patented by 
Robinson ; and two patent tills by persons named Jones and 
Gaze. A second defence was that the language of the plaintiff's 
patent was too large ; that it claimed not only a combiration of 
old contrivances, but implied that the plaintiff had invented and 
claimed the exclusive right to use the individual contrivances, 
The defendant’s counsel also contended that if the plaintiff's 
patent could stand, there was no infringement, and, for two 
reasons—it was said that the results were produced in the defen- 
dant’s apparatus by expedients that were not mechanically 
equivalent to those of the plaintiff's; and, secondly, that the 
defendant had not adopted every single item of the plaintiff's com- 
bination, and it would not be held, according to the highest legal 
authorities, that there was infringement. 5 

Mr. Cookson, Q.C., and Mr. Riapy appeared for the plaintiff; 
Mr. Aston, Qc. ‘and Mr. Macrory for the defendant. 

Mr. Justice Fry held that none of the older patents covered 
the same ground as the plaintiff’s patent; that the fair construc- 
tion of the specification was for a combinaticn, and nothing 
more; that the expedients of the defendant, if not, according to 
the theory of the experts who had been examined before him, 
mechanically equivalent to those of the plaintiff, were, in his 
view, for the purposes of the law, as understood by him, 
equivalent; tg lastly, that the defendant, in his machines, 
made use of the plaintiff's combination, Having decided all four 
points in favour of the plaintiff, his Lordship granted an injunc- 
tion and gave costs and damages. 








Messrs. AVELING AND Porter, of Rochester, have given their 
employes three weeks’ notice of a reduction of 74 per cent. in 
their wages. It is believed that the men, who number several 


hundreds, will generally accede to the reduction. Those who do 
not will have the option of leaving the works without giving the 
usual notice, ' ¥0 
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question they recommended, in December, 1876, the | will probably be transferred in up, and at once, 
FOREIGN remands PS ag SALE OF THE term “ y Fase Meuber*' te being open to ihe ant Those who are certainly to thos pn soll will be 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GzRoLp and Co., Booksellers 
Bookseller. 





TO OORRESPONDENTS. 
gpa aaa og a ye gout ng oy 
0 


that letters the 
public, and intended for insertion in this in all 
cases, be accompani: 


s 


envelope legibly directed by the 

writer to himself, and Wonca St 
answers received by us may be 
notice will be 0) ications which do not comply with 
these ii 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore correspondents to keep copies. 

*.* All letters intended for insertion in Tus EnGuvemr, or 
containing ions, must be accompanied by the name and 
address 0) writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 


W. J. Sirver (U.8.).—Received with thanks. 

Strupent.— Messrs. Spon, Charing Cross, or Messrs. Lockwood, of Stationer’s- 
hall-court, can perhaps obtain the book for you. 

W. H. M.—We believe Messrs. Spon, Charing Cross, publish a dictionary 
which will give you ali the information you require. 

An Anxious InquireR.—Messrs. Bailey, Albion Works, Salford, Man- 
chester, can no doubt supply you with just what you want. 

Execrricitan.— Machi carbon, suitable for manganese and other 
Leclanché batteries, may be obtained from the Carbm Mills, Marine 
Parade, Southampton. 

B. W. E.— We are not aware of the existence of any English book on brass 
Sounding but that we have named. Probably some of our readers can 
supply the information you require concerning the casting of azle brasses. 

Sueep-sHeaR Firyinc Macuine.—ZJn answer to correspondent on this sub- 
ject, Messrs. Ward arid Payne have made machinery of their own design. 
The expiring patent referred to is only respected to prevent even very impro- 


bable ig Se ogg8e 

C. E, H. (Bath, Maine, U.S.A.).—(1) Apply to the Secretary, Mr. James 
Forrest, of the Institution of Civil Engineers, Great George-street, London, 
S.W. (2) Apply to the Secretary of the Institution of Naval Architects, 
Adelphi-terrace, London, W.C. 

J. A. 8.—(1) Gramme, himself. The British Electric Light Company, London. 
(2) For Bischoff’s gas motor, apply to Mr. J. G. H. Andrews, Stockport. 
(3) In respect of economy of fuel alone, one 6-horse engine is better than two 
3-horse engines. Semi-portable engines by good makers are more economical 
than most small fixed engines. 

J. D. M.—4 cast iron steam chest Thin. diameter and fin. thick will be quite 
strong enough to carry a pressure of 1501b. on the square inch, i 
the casting is of equal thickness throughout, and of metal. There is 
always u risk that the core may be displaced, in which case the casting 
might be rendered so weak as to be unsafe. 





HORSE NAIL MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Perhaps some of your numerous readers will kindly give me the 
address of « manufacturer of horse nail making machinery? J. W. 
Coatbridge, Nov. 28th. 
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Tur Enareer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double ae en 8 i” Se 
Yearly (including two double numbers)... 

[If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tae ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Encingeer Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive THe ENGINEER weekly and post-free. Subd- 

scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 
rates. 

Remittance y Post 


Paris only), tar, India, 
Natal, Netherlands, NewBrunswick, Newfoundland, 
New Zealand, Portugal, Roumania, Switzerland, Tas 

United States, West Coast of Africa, West Indies, China vid Sou 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
Singapire, Spain, Srreden, fi 16s. Chill, Borneo, and Java, £454. india 
pore, n, Sweden, £1 16s. rneo, and Java, £258. In 
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ADVERTISEMENTS. 


*.* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and si. s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompani ge oem in 
payment. Alternate advertisements will be inserted with i 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Toe ENainesr, 163, Strand, 











MEETING NEXT WEEK. 


Tue InstTITUTION oF CiviL ENGINEERS.—Tuesday, Dev. 10th, at 8 p.m.: 
Discussion on ‘Heating and Ventilating Buildings ;” and, time ' 
mitting, ‘ Railway Work in Japan,” by W. Furness Potter, M. Inst. C.E. 
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THE CONSTITUTION OF THE INSTITUTION OF CIVIL 
ENGINEERS, 


A GENERAL meeting of much See, not only to 
Members of all grades of the Institution of Civil 
a ger but to the profession which it represents, 
took place on Mesig, Sener to consider and ~ 
upon certain new bye-laws an oY proposed by 
the Council and dated the 22nd ult. For several years 
the Council, in deference to the desire of a large portion 
of the total number of Associates, have been endeavour- 
ing to devise some means of making an obvious distinction 
between the Associates who are and those who are not 
engineers by profession, The first actual P made 
by the Council was to create a new class, the Members of 
which should be distinct from the Associa 
 oagua associates of the Members 


tes, but 
of the Institu- 
As the result of long deliberation of the 


objection. In April, 1877, a meeting was held to 
consider the pro’ of the Council, the result of which 
was, as we pac ag at the time, that an amendment 
was passed which left the Associates in exactly the 
same position as before. To the rales of the necessary 
changes, and the meetings which taken place to con- 
sider we have referred at length on several occa- 
sions ; and it is only necessary to record here the decision 
of the lastmeeting on the om, st This took place inaccord- 
ance with a notice from the Council, accompanied bya copy 
of the bye-laws, as amended and put forward for sanction 
by a general meeting. At the meeting which took place on 
the Sth ult., the proposal to make a new class of senior 
Members was rejected, and it was proposed and deter- 
mined that new bye-laws should be framed in accordance 
with a resolution which virtually reduced the members 
of the Institution to one class. The objections to this 
were urged in our impressions of the Ist and 8th of 
November last, and it would seem that the factious pay. 
which had desired the reduction of the standard of the 
Institution to its own level, now fairly pepe frie ac the 
validity of our remarks. The last proposal of the Council 
was to leave the class of Members untouched, but to make 
two classes of Associates ; the one including engineers 
by profession, who would be corporate members, and the 
other members who are not engineers, and who would 
be without corporate rights. On Monday last the Presi- 
dent, with a few words of introduction, stated that the 
Council had done their best, and he then proposed that 
the new bye-laws as they stood in the proof should be 
adopted. Mr. Longridge, who has been one of the cham- 
pions of the one-class section of the Institution, spoke at 
great length, and contrasted the desire of the Council as 
expressed in 1876 with the proposal now made to have 
two sets of Associates, the distinction between which 
would only be known to the book-keepers of the Institu- 
tion and the Associates themselves. Objection must be 
made to a remark of Mr. Lon idge's respecting 
the status conferred by connection with the Institution. 
He said, “some gentlemen seem to think that one of the 
objects of the Institution is to guarantee to the public 
the capability of engineers.” Now although it is not one 
of the objects of the Institution to give a title indicative 
of the recipients’ capabilities, it is none the less true that 
the public generally does look upon the fact of a man 
being a Member of the Institution as a pretty reliable 


indication that that man is either of ability himself or | Cal 


knows how to employ those who are. That, as a rule, he 
is in fact trustworthy. In the case of Associates, to those 
who seek work as engineers, the fact of connection with 
the Institution asserts at least a certain amount of proof 
that an engineering education has been obtained, and 
that the Associate has had a certain amount of experience 
in engineering of some kind. No guarantee is afforded 
to the public, but an indication of engineering qualifi- 
cations is given, upon which the public sets its own 
value. It would be absurd, moreover, to deny that in 
the profession, connection with the Institution does carry 
some weight. 

After a good deal of time had been occupied in 
thrashing out several of the clauses of the new bye- 
laws, besides those relating to new classes, Mr. Lewis 
stated what may be assumed as the fact, namely, that it 
was not the general desire of engineer Associates that 
there should be but one class. This desire was most 
manifest among a comparatively small number in or 
near London, who, as long as there are two classes, are 
not very likely, for sufficient reasons, to be elected into 
the first. Mr. Lewis suggested that the simplest way 
of getting over the difficulty as to classes would be 
to revert to the proposal of the Council of 1876, which 
received the sanction at the time of 418 votes. He 
remarked that as all hitherto elected into the Institution 
are to be Corporate Members, and that as it is proposed 
to retain a class of Associates, the true position of those 
who are too old to remain as Students, and not qualified 
to be Members, would be between the Corporate Asso- 
ciates as aw by the Council, and the Members. 
They would thus be Associate-Members, as proposed in 
1876. Mr. Lewis, therefore, proposed as an amendment 
—“That in Paragraph 9 of Section II. of the new bye- 
laws, after the words ‘any Member,’ be inserted ‘ Associate 
being a Corporate Member,’ and after the abbreviation 
M. Inst. C.E. be inserted Assoc. M. Inst. C.E.” This 
amendment, the President said, was the only one before 
the meeting, and that the Council had decided to support 
it, or other amendments which had been placed before 
them by different Members. Mr. Parkes seconded the 
amendment of Mr. Lewis, which was then put to the 
meeting and carried by a large majority, it beg under- 
stood to refer only to present and future professional 
Associates. The Institution will henceforth consist of 
Members, Associate-Members, Associates, and Students. 
The new class is not quite so well defined as could be 
desired, nor so well named. As the Council long ago 
observed, however, it is panes open to less objection than 
any other, if the title of ri is to be retained for 
the Senior class. “Junior Members” would in some 
respects have been better, but the objection to that would 
be that some engineers with ph Rea would inevitably 
be junior to some men of less than thirty years of age. 
Altogether we believe the different Members of t 
Institution will be satisfied at the decision arrived at 
respecting the classes, and equally so with the modified 
bye-law respecting the election of Members, Members of 

uncil and Presidents, and it remains for Members and 
Associate-Members to assist the Council in thoroughly 
carrying out the changes in Council elections which have 
become admittedly necessary. New Members of Council 
must be elected sufficiently often, but not too frequently, 
to maintain proper management, and at the same time 
give more Members an opportunity of taking part in the 

inistration of the society. 

The mode of transfer of the new class has been left 





to the Council, but Associates who are certainly engineers 


signified, and the rest will be se dealt with b 
the Council. — : 


THE THAMES AND THE METROPOLITAN SEWAGE. 


.. Dunine the inquiry into the loss of the Princess Alice 
it was frequently stated that many of the victims of the 
collision were hurried to their fate by draughts of poison- 
ous liquid which they swallowed during their immersion 
in the river. Attention was thus newly directed to the 
pollution of the Thames by the metropolitan sewage, as 
it was to this that the poisonous and offensive character 
of the water was ascribed. The Metropolitan Board of 
Works therefore instructed its officers to report as to the 
correctness of the statements made. Accordingly the 
engineer and the chemist to the Board re rted on the 
28th of October that the passengers of the Princess Alice 
could not have been materially affected by sewage in the 
river, for, regarded as a navigable river, and not as a 
source of water supply, the lower Thames water is not 
L: adangge: 4 impure or permanently damaged. Just pre- 
vious to the presentation of this, a rejoinder appeared to 
the reply of Sir Joseph Bazalgette and others to the 
mg made tothe Thames Conservators by Captain Calver. 
This rejoinder of Captain Calver maintained almost 
aac a, a forward in his original report. Thus the 
Thames Conservators and the Metropolitan Board of 
Works contradicted each other in report and reply.- This 
with more or less fairness of statement on each side, 
might continue with no promise of either authority 
agreeing to a conclusion ; and it may be presumed that a 
feeling of the uselessness of such proceedings was the 
cause of Sir J. Bazalgette’s concluding his report of the 
the 28th October last with the following sentence :—‘“ I 
cannot but feel it must be nevertheless difficult and un- 
satisfactory to the Board and the public to have to 
determine, between the conflicting opinions of professional 
men, where the truth lies, and I suggest that a committee 
of the whole Board go down in a steamer with their pro- 
fessional advisers, and take the evidence of their own senses, 
and have samples of the water taken in their presence, so 
as to be enabled to speak of its condition from their own 
personal knowledge.” This suggestion virtually proposes 
to constitute a number of gentlemen, having no pretence 
to knowledge of river hydraulics or of other scientific 
— involved, umpires as between the engineer to 
the Metropolitan Board on the one hand, and Captain 
alver and the engineer for the Thames Conservators on 
the other. The suggestion has, however, been acted upon, 
and as most of our readers will have learned from the aily 
papers, steamers were chartered on the 23rd and 30th ult. 
to carry the works committee, with some engineers and 
chemists, down the river as far as Greenhithe. On the 
first-mentioned day the party left London Bridge at about 
10.40, or about two hours before high tide, proceeded as 
far as the place named, and returned upon the ebb-tide 
about two hours after high water, meeting the sewage 
discharged from both outfalls, the latter being open at 
about half-past twelve. During both up and down 
journeys, samples of the surface-water were taken in the 
channel, and at spots suggested by members of the 
party, special attention being paid to the appearance 
of the water at about the spot of the Princess 
Alice collision. With the exception of the samples thus 
taken at London Bridge and opposite the London Docks, 
the water of the flood tide of that day and under the then 
existing conditions, though ag more or less turbid, 
did not show in a clear glass beaker of about 4tin. 
diameter any remarkable quantity of matter in suspen- 
sion. The appearance, however, of many of the samples 
taken on the return journey, even where not really 
turbid, was—and this is especially true of those taken 
above Erith—characterised by a slight sickly turbidity 
which indicated rather than showed the presence of 
contaminating matter. Some samples taken nearer 
shore, even as low as Grays Thurrock, were very turbid, 
the turbidity probably being chiefly due to river mud, 
but how far this was more easily suspended by 
mixture with sewage matter it would be difficult to say 
from mere inspection; for though the suspended 
matter was considered to resemble alluvium, this con- 
jecture could have no value, for the sample taken at 
London Bridge at starting had a somewhat similar 
appearance; but by examination under the microscope 
with a jin. objective, we have found the suspended 
matter to be of vegetable origin. As the Crossness and 
Barking outfalls were neared, the sewage stream was very 
plainly visible, and at and near both these places the 
samples taken were, as was to be expected, very turbid 
and very offensive in smell. Close to the outfalls the 
samples were opaque, and full of floating and suspended 
filth. Off, but close to, the Beckton Gasworks a sample 
of the effluent product of gas manufacture was taken, 
and was of a very dark n opaque colour, and smell- 
ing very strongly of sulphide compounds. Above the 


out the samples taken were of the same character as 
those taken on the down jomer. though generally less 
turbid, but these were held up to view, as though after 
some hours’ ebb it was to be expected that a marked 


difference was to be seen at this place at flood and ebb. 
On the second trip, that of the 30th ult., numerous 
samples of surface water were taken, and the rough 
examination of these in glass vessels gave very much the 
same indications as those taken on the return journey on 
the 23rd. The object of this trip was, however, mainly 
the examination of the bed and banks of the river at low 
water; but the state of the tide gave a good oppor- 
tunity of witnessing the very foul character of the water 
and sewage, manufacturing and otherwise, discharged 
from the ‘Roding at Barking creek. At various places 
in the channel and near shore rough evidence was 
obtained of the existence or absence of mud on the 
river bed. At the site of the foundering of the Princess 
Alice there was no mu: 
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mud was plainly pe through before touching the 
vel, for some of it was brought up on the pole tip. 
shoals of very foul mud exist off the Beckton Gas- 
works, smelling most strongly of gas — ; and 
sewage matter is pieiely Sy ay cag in the favourable spot 
for precipitation afforded by the shelter of the Beckton 
pier. the vicinity of both Barking and Crossness 
outf. evidence of the presence of considerable quan- 
tities of mud blackened by sewage was obtained, though 
hardly any was found near the river channel. From 
Halfway Reach downwards there were seen long 
stretches of river bank on both shores, unprotected an 
wearing away under the action of both tides and floods. 
The’shore banks exhibit large shoals of mud; and under 
the banks there are, in many places, evidences of recent 
falls of numerous portions of the alluvial earth forming 
the banks, and still covered with grass. Samples of this 
mud were taken in several places, and though farthest 
down the river the mud retained some of the appearance 
in colour of the clay and loam forming the banks, higher 
up the river this mud became black in colour, and 
showed evidence of discoloration by foreign matter from 
the water mixed with it. 
_ Events over which the Board of Works has no control 
have determined the time at which these visits of inspec- 
tion have taken place. The time, weather, and other 
conditions were, however, favourable to the Board, or 
unfavourable to the discovery, by mere inspection, of 
river pollution. The lessons to be learned were few and 
of little value. The visits have taken place after a long 
period of fine weather succeeded by rainfalls which 
poured a good deal of clean water into the river. The 
temperature on both days was very low, sufficiently so to 
prevent the decomposition which would be rapid in 
summer and most easily detected. On the first day, 
which was fine, with a bracing wind, it ranged from 
about 40 deg. to about 44 deg., while on the second day, 
the greater part of which was foggy, it ranged from 
about 33 deg. to 40 deg. On both days the barometer 
stood high, and it is known that this is a condition favour- 
able to the deposition of polluting matter. Objection must 
be made to the formation of any hasty conclusions from 
the cursory examinations or observations made in two 
steamboat trips, during one class of meteorological con- 
ditions, of water taken from the surface only and from 
widely separated spots, instead of at properly identified 
transverse sectionsand from the bottom, mid-level, and sur- 
face, and with proper reference to the physical and hydraulic 
conditions of the river at that section. There are certain 
parts of the channel and shores where under no condition 
of tides and floods can mud banks form, and at which 
their absence can prove nothing as to pollution by solid 
sewage. There are others favourable to the formation of 
Shoals, the absence or presence of mud in which would 
give evidence of the required character. It is necessary 
to determine upon a series of cross sections upon which 
careful observation should be made, not on two near and 
similar days, but on many days through a great part 
of ayear. The extent to which river mud may be con- 
verted into stinking masses cannot be settled by 
mere inspection of vessels of sewage water, for it has been 
observed that the mud at the bottom of a river under 
the outfall of the effluent from purified sewage is gradu- 
ally so polluted as to emit the foulest odours when 
uncovered in dry weather. Ordinary sewage often shows 
little or no suspended matter, so that it is not surprising 
that the water examined on the two past Saturdays 
showed but little. ‘The sewage from Barking and Cross- 
ness apparently remains separated from the river water 
for some distance from the outfalls; but it is 
admitted that fourteen days elapse before any assumed 
article gets out to sea. ‘Thus each day’s sewage, after 
ing mixed with an enormous body of river water, 
returns up river largely diluted, but with many oppor- 
tunities for depositing its suspended load ; and the large 
proportion which the water bears to the suspended 
matter makes it impossible to detect in a glass a quantity 
which in the aggregate constitutes a huge mass. The 
desire of the Board of Works has been to show that 
the river water is not polluted to any dangerous extent, 
and that the mud banks in the river are not from 
the metropolitan sewage. These excursions have shown 
that there is no harmful smell emitted from the river 
on a cold November day; but they have not shown 
that the noisome odours from the banks exposed at low 
water, and even from the shore waters in midsummer, are 
not produced, as has been stated, by the London sewage. 
Everyone who has spent much time on the river, 
especially in small boats, has had disagreeable experi- 
ence of the truth of the statements respecting tiese 
stinks and foecal odours as distinguished from the smells 
from the riverside manufactories. The excursions have 
not shown how much of the black mud is deposited from 
the sewage, but they have shown to some who had not 
noticed them before the many places where the banks 
below Barking are unprotected, and are being washed 
away. How much the mud banks below these places 
are thus formed may perhaps be roughly estimated, but 
it has not been shown that this material has ever been 
washed up the river above the outfalls, as has been stated 
by the Metropolitan Board, and it has not been shown 
that the suspended matter in the sewage is not washed 
up above the outfalls, as stated by the Thames Conser- 
vators. The sewage of 4,000,000 of people cannot be 
turned into a tidal river without materially polluting that 
river and its bed, more especially when the course of that 
river is very tortuous. The foul matter is not self 
annihilating, but simply seeks or finds the quietest places 
for repose. . 

We have not space here to enter into the relative 
total capacities of the river now and prior to the opening 
of the sewage outfalls, but while leaving this question for 
the present, it must be admitted that though considerable 
accretions have taken place, the navigation of the river is 
not much threatened with inconvenience, and the pollu- 
tion of the water is not such as to endanger the lives of 
the inhabitants of riverside places during the greater 








of the year. Both the mud shoals and the pollution 
0, however, exist, and must continue to increase. 


rvators have work to do in preventing 


the wasting away of the saltings banks; and the 
Metropolitan Board have to consider the best means 
of purifying the sewage to some extent before its entry 
into the river. To carry it a few miles further down the 
river will do little ; but it is not at all certain that 
a combination of irrigation and filtration could not be 
successfully adopted to reduce or remove the evil. 
However well satisfied the members of the Metropolitan 
Board may be of “the evidence of their own senses,” as 
tested by the presence or absence of proofs of these 
during the two visits described, it can hardly be fair to 
assume that the officers of the Board or their advisers 
look upon the inspections as of much value. A selection 
of the samples of mud and water taken during each trip 
was, however, made for analysis and report. When the 
report appears it will be time to recur to the evidence as 
between the Board of Works and the Thames Con- 
servators. ; 


ARTILLERY IN THE AFGHAN WAR. 


Tue check which General Roberts’sdivision received in the 
Peiwar Pass, and the interruption of his encamping, illus- 
trates the necessity for feeling the way in an advance 
through a mountainous country, and of keeping each arm 
ofa forceto itsown proper work. It would be unfair hastily 
to condemn General Roberts because he met with a 
check unexpectedly when making great efforts to over- 
take a force which he believed was bent on escaping from 
him. His information was probably unreliable, and in 
irregular warfare much may often gained by move- 
ments which are not strictly prudent, and would not be 
justifiable if executed against a thoroughly able foe. It 
may be well, however, to take the lessons that appear to 
be obvious ones from the description of the situation 
given us by the correspondent of the Standard. If this 
account be correct, it appears as if the infantry, artillery, 
and cavalry suffered from not having their own places 
and scope of work sufficiently kept in view. 

The part to be played by each arm is, in our judgment, 
readily understood. The serious fighting must chiefly be 
performed by the infantry. The effect of artillery fire 
on rocky and broken ground is generally insignificant. 
Accurate artillery fire is valuable here, as it always is, to 
clear away fixed obstacles, and, indeed, to strike anything 
that cannot get under cover. But, in Lroken rocks, not 
only can infantry generally obtain cover, but the fire of 
oe gers striking broken ground is so wild that it is 
ittle to be feared. There exist in the world a certain 
number of men sufficiently skilful to fire shrapnel with 
time fuses effectively under such circumstances, but so 
unlikely is it that an officer with such rare skill should 
be found, that the contingency may practically be dis- 
regarded. The special difficulty of the case consists in 
the fact that on hard rock the grazing of the bullets 
would not be accompanied by a visible sign, such as a 
puff of dust; but apart from this, the wild irregular graze 
of everything that strikes the rock, together with the 
fact that cover is abundant, give infantry a great advan- 
tage. Cavalry are of comparatively little use for the 
same rocky ground which affords cover for infantry, 
cripples their movement, and renders them generally 
singularly helpless ; for as they can neither take advantage 
of cover nor move quickly, they can neither protect 
themselves nor effectually attack others. Artillery, then, 
may be used to fire on any guns or works that are 
encountered. They can command any roads, and act 
with great effect on columns, wagons, or elephants. 
Cavalry are valuable to keep up communications, and 
carry messages over good roads. When open ground 
occurs they may be used in formation, but hardly 
in any way in passes or defiles. The following 
paragraph then reads strangely: “Each column was 
preceded by a squadron of the 12th Bengal cavalry, 
followed by two mountain guns, the infantry of the 
brigade, and two guns of the Royal Artillery.” Let 
us hope either that this is a mistake, or at all 
events, that it was before arriving near the pass, 
and that with the commencement of the broken 
ground the infantry went well to the front. But if so, 
what interest attaches itself to an order of march that 
was reversed directly the pass itself was approached ? 
Moreover, as the pass itself, we are informed, “is more 
than 7000ft. high,” the whole of the advance must have 
taken place over very high ground, and probably much 
broken ground. It appears, however, that on entering 
the pass, columns of infantry were detached to work 
round through defiles and cut off the enemy who was 
a ag to be retiring, while the 72nd Regiment and the 
5th Ghoorkas (we mention these names as indicating 
where the backbone of the division was), and the princi- 
pal force under the General himself, went up the centre 
of the pass, and eventually proceeded to bivouac on a 
limited piece of flat ground among the mountains. 
Then firing from the hills is heard and seen around, 
doubtless at the detached force. This makes the picnic 
party envy their more fortunate companions, but no 
gloom is cast over the revels until about 4 o'clock, the 
elephants and guns arrive, when shot and shell come 
bounding among them from the heights, and they become 
convinced that they have established themselves on a 
spoton which the enemy have carefully concentrated a fire, 
and of which they have measured the range. Eventually, 
after an ineffectual attempt to overpower this fire by means 
of the few available guns, the entire force falls back. 

Now this incident, if correctly told, illustrates what 
we have above insisted on. As long as infantry 
alone were in position the Afghans reserved their 
fire, and, we think, wisely. Directly elephants, guns, 
and objects incapable of finding cover are fairly in 
position, the fire opens, and tells heavily enough to 
cause the troops to retire. To retire even a mile increases 
the next day’s march by a mile, and is morally most 
undesirable. As we say, it is hard to criticise General 
Roberts without knowing all the circumstances of the 





case, As the account 


reads, however. we should sa; 
The | that it would surely have been right to have ‘cestsined 


from encamping with guns and elephants within easy 
range of pine clumps and points known to be likely 
reg, of occupied by the enemy. If this spot were 
so desirable a point to reach, the infantry were 
resting on it, pont, their more fortunate 1 2g 8 
nions, might surely have pushed on sufficiently far 
to ascertain that there were guns in front of them. This 
learned, it would have been for the General to decide 
whether to attack that evening or to stop the advance. 
We maintain that infantry in mountainous passes might 
remain and rest comfortably enough, scattered and sitting 
under cover of rocks where guns and elephants would be 
helpless. Doubtless the guns are intended to come into 
action, and that against artillery in a fixed position, but to 
do this when they are aware of the task before them, and 
at the moment when infantry are attacking the position, 
is a very different matter from finding themselves settling 
down unawares for the night in the focus of a carefully-pre- 
pared zone of fire, to begin a duel with no assistance from 
the infantry, and under the disadvantage of havingnocover 
against an enemy who, in all probability, have used the 
spade where ground admitted, or collected stones and 
rocks, or who may be covered in a measure by the crest 
of the hill itself. We believe that before many passes are 
carried, it will be made apparent that our main power 
consists in the advance of infantry over the rocks which 
it is impossible to sweep effectually. Accurate artillery 
fire has its place, but we hope that its use may be more 
happily illustrated in a campaign where two of the generals 
are artillery officers. 





SHEFFIELD DISTRESS. 

WHILE money is being freely subscribed to assist the suffer- 
ing artisans a few plain truths are being told them at the same 
time. ‘I unhesitatingly aver,” writes one, ‘‘ that the present 
times of depression are in a great measure owing to the ignor- 
ance or cowardice of real working men. How is it that we 
are being driven out of our accustomed markets and besieged 
at our own doors with foreign manufactures? I say it is 
because we do not go with the times. We would not make 
saws and axes to suit the American market. The Americans 
found ont that they could make them for themselves, and 
they have gone on finding out what they could do, and are 
pushing us more and more, as are other countries also.” 
There is too much truth in this. Only a few days 
ago a case occurred in which a local firm had the offer 
of avery large order for engines—some £20,000 worth—and 
the workmen were told that this order could only be taken if 
they would work at a reduced price, but by doing so they 
would secure six days’ work per week for months. The men 
would have consented, itis said, but ‘‘The Union” had to be 
consulted, and as ‘‘The Union” refused to give them _ 
mission the order went to Germany. In another case a cutlery 
manufacturer was unable to supply a large cutlery order from 
a similar cause. An order for 13,000 dozens of razors went 
to Germany the other day because there were not suflicient 
forgers in Sheffield to do the work in the time needed. The 
‘* trade” will have nothing to do with machinery, by which 
means alone a large quantity can be got out rapidly. The 
Germans, who use machinery for the purpose, got the order, 
and thus another blow was struck at what used to be a Shef- 
fidld speciality. 

THE GERMAN IRON TRADE. 

To the British iron and steelmaster it cannot be pleasant to 
read that aduty, which is equivalent to from 8s. to 10s. per 
ton, is likely to be recommended by the German Reichstag for 
imposition upon crude iron and upon rails imported after an 
early date into Germany. ‘To a much greater extent than in 
England, the iron and steel business in Germany has lately 
been overdone. Of this one of the pecuniary results is seen 
in the fact that out ‘‘of thirty-two companies whose united 
capital amounted to £15,600,000, only six paid any dividend 
whatever for the year 1876, and the aggregate accounts 
published for that period showed a balance of loss on the 
year’s operations of £359,000 on that capital, as compared 
with a loss of £195,000 for the previous year.” All this, it 
should be remembered, happened before the import duties on 
foreign iron were taken off, with the opening of 1877. Never- 
theless a Parliamentary Commission has come to the relief of 
the industry. IS has sat at Cassel, where it has 
received testimony in support of the case for the 
plaintiff, and has sought it also through delegates who 
have been sent to England, to Belgium, and to France. The 
commissioners are understood to be now engaged in drafting 
their report. From Berlin it is communicated that they 
‘‘ recognise the incontestible necessity of introducing a duty 
upon raw iron and rails, and will propose a duty of 40 to 50 
pfennings per hundredweight.” t year Scotland sent the 
reduced quantity of 127,355 tous, and Cleveland sends 
an average of nearly 200,000 tons of pig iron to Germany. 
Germany is taking steel rails from us in _ increasing 
quantities, last year’s purchases having reached 21,365 tons, 
against 12,943 tons the year before. Such a duty as is sug- 
gested would be a heavy blow to the pig iron makers 
north of the Tweed, and upon the banks of the Tees, whilst 
our steel rail makers would be considerably injured. Recent 
business in steel rails with Germany has not, it is 
true, yielded much, if any, profit, since as low a 
price as £5 has been accepted by German firms in 
competition with England. et, in the absence of com- 
petition, their price was even £7 10s. per ton. Relatively, 
as touching German competition outside, as well as imme- 
diately in respect of sales within Germany, British steel 
masters have no reason to welcome the prospect ; though they 
have less cause for apprehension than have the pig makers, 
The British Iron Trade Association will pion! continue 
to do their best, through Lord Salisbury, to prevent the impo- 
sition of any duty; but they will find their most efficient 
allies in those of the German people who are free traders, and 
who are not without alarm at the countenance which this 
adverse movement is receiving from leading members of the 
present Government of Fatherland. 


STEAM FROM PETROLEUM. 

Accorpine to the Anglo-American Times, our Trans- 
Atlantic friends have another big sensation in store for us, to 
which the Keeley motor is as nothing. A Mr. Salisbury is 
said to have solved the problem of obtaining steam from 


petroleum, by which it is hoped to transfer the great manu- 
facturing industries of the world to Eastern Pennsylvania, 
Ohio, and States in which petroleum and iron abound. At 
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had an opportunity 


the Navy-yard in Brooklyn Mr. Salis 
of practically testing his discovery. 
have been ee and to promise a complete revolution in 


the great industries of coal and iron. m petroleum is 
obtained a spray of intense heating power, by which 
steam, it is said, can be produced in a tenth of the time 
required by the use of By means of the Salisbury 
spray the brick arches of the a navy yard furnaces are 
said to have been kept at white heat, and a pure white flame 
flashed along the whole length, registering a heat of 5000 deg., 
melting pis iron in ten minutes, ec of two hours, and 
making liquid glass in two hours instead of sixteen. ‘‘ All 
that there is to maintain this extraordinary heat,” says the 
reporter, ‘‘is the slight spray darting in from a little funnel, 
while the grimy coalheaver stants aside, looking on with the 
air of one whose occupation is gone.” This discovery is to 
do a host of good things; it is to stimulate the oil trade, 
which is so flat that 42 gallous can be had for 75 cents ; it is 
to save 5000 dollars in a single trip of a vessel across the 
Atlantic, as the space now taken up for about 800 tons of coal 
will be available for freight; it is to do greater wonders still 
in ironmaking, for with the Salisbury pst esl it is claimed 
that a blast furnace of 30tons ~~ day will convert its liquid iron 
into bloom or ingots of wrought iron or steel, at a cost so trifling 
that ‘‘it enhances the value o 4 yc 100per cent.” Bessemer 
steel is also to be superseded, as Mr. Salisbury proposes to make 
steel superior to Bessemer at one-eighth of the outlay for 
material; and Mr. Salisbury also intends to make steel rails 
as cheap as the present iron rails. In fact, there is no end to 
what Mr, Salisbury is going to do. ‘This is the grandest 
achievement of science in this age, and this inventor’s income 
even on very small royalties, will be greater than that of any 
living capitalist.” hus spoke his friend, and hear the 
happy inventor himself — ‘‘I will make Pittsburg the 
greatest manufacturing city on the globe, the master of 
these great branches of industry, and the whole world will 
buy her iron, steel, and glass.” It is evidently all up with 
the rest of the universe. That it is possible to use petroleum 
as fuel is well known; that it may be employed to generate 
steam is a fact but too familiar to many persons who have spent 
large sums in trying to overcome practical difficulties. Ordi- 
pa crude petroleum is about 50 per cent. more efficient than 
coal as a steam generator or furnace heater, and at the most 
moderate estimate it is twice as dear. Under the circum- 
stances it requires some credulity to accept the statements of 
the Anglo-American Times as true. There are men, however, 
who believe in the Keeley motor, and they will probably find 
little trouble in gulping down Mr. Salisbury’s statements. 
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Theory of Transverse Strains, and its Application in the 
Construction of Buildings. By R. G. Harrteip, Archt. 
and C.E. 1878. London: Triibner and Co. 

Tus book is written expressly for architects and students 

of architecture, andisalmost wholly confined toa considera- 

tion of the sort of strains to which beams, girders, trusses, 
and framed work, and the parts of which these are com- 
co are subjected, as employed by architects. Evi- 

ences of the necessity for a book which will place the 
subject of transverse strains in a clear light before those 
who want to proportion their work properly, is too often 

a ge thenew buildings which fall before they are 

finished in London and elsewhere. It may also be said 

that very many buildings which have not yet fallen give 
equal evidence of the want of knowledge, on the part of 
those who design houses and shops, of the methods of 
proportioning the parts of the ironwork and framed work 
in the buildings constructed by them. There are plenty 
of books that teach this in a manner understood by engi- 
neers generally ; and there are handbooks which give the 
principal formule for finding the strength of beams, 
girders, and frames, or of their elements in aneatform; but 
it seems that many of those to whom the design of build- 
ings is entrusted are averse from formule, and fear to 
trust themselves to determine proportions by their means, 

The result is, that they trust to precedent and guess-work 

comparisons. Some of this is, no doubt, due to the fact 

that while most books tell the reader how to propor- 
tion the parts of structures, they do not show him how 
to do it. This last is precisely what the author of 

“Transverse Strains” does do. He tells his reader in 

words and in formule how to find what he wants, and 

then shows him how to follow his instructions and use 
the formulz by examples of almost every case worked out 
in figures. It would be difficult for an architect to meet 
with a question which he could not answer, and with 
confidence in his answer, by the aid of Mr. Hatfield’s 
book. Plain girders and beams of all the many kinds 
used in architecture, and of different materials, and 
lattice and Warren girders, are dealt with both by formule 
and by the graphic method. For lattice or framed girders 
reciprocal figures are employed, and the strains in the 
different parts of the frame thus clearly indicated. To 
make the information thus afforded still more complete 
no less than forty-five tables of the dimensions an 

strengths of beams, girders, joists, boards, floors, rolled 
iron beams, and, American woods are given, most of 
which have been prepared expressly for the work, as is 
evident from their character. Some of these are not so 
useful to the English as to the American student or 
architect, inasmuch as some of the timbers are not 
common here. This difficulty, however, can be easily 
got over, as the author gives the comparative tensile and 
crushing strength of the different woods. 

Besides giving worked-out examples of the application 
of almost every formula, the author supplies a number of 
questions for practice at the end of each chapter, the 
answers to which are given at the end of the book. Thus 
additional facilities are given for thoroughly compre- 
hending the rules. In one instance only is a want of 
clearness noticeable in the book. In dealing with the 
moment of inertia of a section of a beam, the author says 
that “the resistance of a beam to flexure or bending is 
termed its moment of inertia.” Who has thus seme it, 
he does not say, and why he mentions flexure in this 
connection cannot be seen, neither can any explanation 
of this curious error. By a complication of terms, the 
moment of inertia of any cross section may be said to 
indicate the resistance of a beam to flexure, inasmuch as 


results are said to} breadth 








both the moment of flexure and of inertia increase as the 
of the section and as the square of the distance 
from the neutral axis; but even then, as it stands the 
sentence quoted is nonsense. It is, moreover, contradicted 
by the explanation of the meaning and application 
of the term “moment of inertia” which follows, and the 
unusual clearness with which this is rendered makes the 
sentence referred to more apparent by contrast. Trans- 
verse strains include so very large a proportion of the 
whole of those involved in plain and framed structures, 
that when wesay they arethoroughly treated in this book it 
will be understood that the book is one that must be useful 
to engines as well as architects. The volume is pre- 
ceded by a most complete chapter of contents, is 
accompanied by a good index, and is well printed. 








CONTINUOUS BRAKES. 

On the 17th of June, 1878, a short Act of Parliament 
was passed “To Provide for Returns Respecting Con- 
tinuous Brakesin Use on Passenger Trains on Railways.” 
Under the operation of this Act “ Every railway com- 

any shall twice in every year make to the Board of 

rade returns respecting the use of continuous brakes on 
the passenger trains running on the railway worked by 
such company.” Certain forms of notice to be filled up 
by the company are supplied by the Board of Trade. 
These forms state the number of engines and vehicles 
fitted with continuous brakes, and some other particu- 
lars on which we need not dwell at this moment. 
They also include a series of important questions to 
which the companies are expected to return answers. 
These questions are as follows:—(1) Whether the brakes 
are instantaneous in action and capable of being applied 
by engine driver and guards. (2) Whether self-acting. 
(3) Whether capable of being applied to every bor 
of atrain. (4) Whether in regular use in daily working. 
(5) Whether the materials employed are of a durable 
character, easily maintained and kept in order. Another 
form is intended to embody a statement “ of all cases in 
which continuous brakes have from any cause failed to 
act when required to be brought into action.” The first 
set of these returns has just been published, and we have 
found it to contain a good deal of interesting information. 

It appears that the total amount of rolling stock in 
the United Kingdom fitted with continuous brakes up to 
the 30th of June, 1878, was 634 engines, or 13 per cent.; 
and 7310 vehicles, or 19 per cent. During the six months 
immediately preceding the 30th of June, 161 engines, or 
3 per cent., and 1240 carriages, or 3 per cent., were fitted 
with continuous brakes. The amount of stock not so 
fitted consists of 4260 engines, and 31,875 carriages. 
Three brakes appear to comply with the conditions laid 
down in the circular of the Board of Trade, dated 30th 
of August, 1877, and embodied in the questions given 
above. These are the Westinghouse automatic, Saunders’ 
automatic vacuum, and Steel-McInnes brakes. Of 
these the first is in use on the Great Eastern, 
Great Northern, Lancashire and Yorkshire, London, 
Brighton, and South Coast, London, Chatham, and 
Dover, Midland, North-Eastern, Caledonian, Glasgow 
and South-Western, and North British railways. 
The second is employed on the Great Western and the 
Midland lines, and the last on the Caledonian Railway 
only, Eleven brakes do not fully comply with the 
required conditions. These are Barker’s hydraulic, 
Clark’s, Wilken and Clark’s, Clark and Webb’s, i 
self-acting, Fay’s, Fay and Newall’s, Heberlein’s, Smith’s 
vacuum, the twin hand, and the Westinghouse pressure 
brake. Barker's brake is in use on the Great Eastern and 
Midland ; Clark’s, and Wilken and Clark’s on the Great 
Easternand Somersetand Dorset lines; Clark’schain brake 
on the Great Northern, Midland, North Stafford- 
shire, Severn and Wye, and South-Western lines ; 
and Clark and Webb’s on the London and North- 
Western, North London, and Caledonian railways. Fay’s 
brakes are in use on the Somerset and Dorset, London 
and South-Western, Lancashire and Yorkshire, Brecon 
and Merthyr, Rhymney, North-Eastern, Great Eastern, 
and Great Western Railways ; Fay and Newall’s on the 
Lancashire and Yorkshire ; Newall’s on the London and 
South-Western, North-Eastern, Highland, and Lanca- 
shire and Yorkshire lines. The Heberlein brake on the 
Maenchlocog. Smith’s vacuum brake is to’ be found on 
the Cheshire lines, Great Eastern, Great Northern, Great 
Western, Lancashire and Yorkshire, Manchester, Sheffield 
and Lincolnshire, Manchester South Junction and 
Altrincham, Metropolitan, Midland, North-Eastern, 
South-Eastern, Taff Vale, Glasgow and South-Western 
Great Northern of Ireland, and Great Southern an 
Western Railways. The twin hand-brake is only 
used on the Great Western, and the Westinghouse 
pressure-brake on the Metropolitan District Rail- 
ways. In many instances the use of the brakes we 
have named is still purely experimental, or at least 
very limited. Thus the Heberlein brake is fitted to 
one engine and five carriages only, and the Steel 
McInnes brake to but two engines and _ thirteen 
carriages. The only continuous brakes in extended use 
are the Westinghouse, which is applied to 874 carriages 
and 175 engines ; the vacuum brake, which is fitted to 
1882 carriages and 418 engines ; Clark and Webb’s brake, 
fitted to 2179 vehicles ; and Fay’s applied to 1299 
From this it will be seen that by far the larger number 
of vehicles is fitted with brakes which do not fully 
comply with the requirements of the Board of Trade. 

The returns supplied by the various companies we have 
named occupy many sheets, and some diversity of opinion 
is manifested by the gentlemen who have prepared theia. 
One or two examples will suffice. Thus, the Great 
Northern answers to the questions printed above are, as 
regards Smith’s vacuum brake—-(1) The brakes are instan- 
taneous in action, and can be applied by engine-driver or 
guard. (2) No. (3) Yes. (4) Yes. (5) Yes. While as 
regards the Westinghouse brake we learn—(1) The brakes 


are instantaneous in action, and can be applied by engine- 
driver or guard. (2) Self-acting in the event of a train 





separating and breaking the connecting pipes, or in the 
event of the escape of the compressed air yy other causes, 
as the failure of a pipe, cc. @) Yes. (4) Yes. (5) Mate- 
rial durable, but not easily kept in order. Here it will 
be seen that both these brakes are said to be “instan- 
tanevus in action,” but it is well known that the vacuum 
brake is nothing of the kind, if the word “instan- 
taneous” is to be used in its strict sense-—and at no time 
is it more necessary that it should be so used than when 
dealing with brakes. The great defect of the vacuum 
brake is that it is not quick enough in its action. It is 
evident therefore that whoéver made this return is 
not particular to a few seconds more or less, and that he 
has used the word instantaneous in a lax, conventional 
sense. The return from the Midland Railway, on 
which the Westinghouse, Smith’s vacuum, Saunders’ 
vacuum, Clark’s chain, and Barker’s hydraulic brakes are 
in use, gives a different version of the matter. 
As to the Westinghouse brake, the replies run :— 
(1) Yes. (2) Yes. (3) Yes. (4) Yes. (6) Some of the 
materials are durable, others not. While concernin 
Smith’s vacuum brake the replies are:—(1) No. a 
by driver. (2) No. (3) Yes. (4) Yes. (5) Some of the 
materials are durable, others not. Here we are defi- 
nitely told, and rightly told, that while the Westing- 
house brake is instantaneous in action, the Smith’s brake 
is not. As to the durability of the brakes, it does not 
appar that any very accurate returns are kept. Nothing, 
at least, can be more vague than the statement that some 
of the materials are durable and others not. This may 
or may not apply to mere trifles. Perhaps by the time 
the next returns appear the example set by Mr. 
Drummond, of the North British Railway, when dealing 
with the Westinghouse brake, will have been followed by 
Mr. Webb and Mr. Stirling, and some minute informa- 
tion will be made available as to the cost of maintaining 
the chain and vacuum brakes respectively. 

We may now turn to by far the most important section 
of this report, namely that dealing with the failures of 
the various brakes tried. These are more numerous than 
might at first sight be supposed ; but as a rule they appear 
to Sons resulted from the absence of proper supervision. 
The following examples show the nature of the failures 
in the case of the vacuum and Westinghouse brakes on 
the Great Northern line. As it is to be presumed that 
the working conditions on it are much the sa:ne for both 
brakes, a fair comparison can be drawn. Between the 
16th of January and the 22nd of June, the vacuum brake 
broke down eighteen times as follows : (1) Trailing brake 
block hanger and connecting pin lost. (2) Vacuum hose 
bag burnt. (3) Vacuum pipe hada hole init. (4) Brake 
rods wrongly coupled up. (5) Thread stripped off steam 
cock in smoke-box. (6) Carriage vacuum couplings 
down. (7) Engine could not start train from suburban 
station; train newly fitted, and blocks grinding on 
wheels. (8) Vacuum pipe broken. (9) Overran plat- 
form ; brake would not act. (10) Vacuum pipe broken. 
(11) Vacuum brake on engine 224 would not act. (12) 
Pipes between van and engine became uncoupled. (13) 
Vacuum connections broken. (14) Vacuum connections 
broken. (15) Vacuum pipe broken. (16) Vacuum would 
not hold on leaving King’s-cross. (17) Leak in bellows. 
(18) Vacuum pipe broken. Between February 11th 
and June 12th the Westinghouse brake failed fifteen 
times. The particulars are as follows :—(1) Three-way 
cock failed. (2) Brake only worked on seven coaches ; 
last brake-van shut off. (3) Brake not worked; brake- 
van could not be connected. (4) Brake went on after 
leaving Huntingdon, breaking a coupling. (5) Brake 
would not come off carriage 256. (6) Right-hand 
middle brake-block of tender broke off, losing the 
block. (7) Brake went on; pipe broke off, and let all 
the air out. (8) Bolt came out of left-hand trailing 
hanger of tender. (9) Brake-block of tender broke. 
(10) Main pipe under tender broke after leaving Peter- 
borough. (11) Connection pipe of one of the carriages 
blew off,-caused by the breaking of a small clip which 
holds the pipes on. (12) Air cylinder of engine failed. 
(13) Tender-brake failed through the breaking of 
a bolt. (14) Tender-brake failed through the 
breaking of a bolt. (15) Air —_ would not work. 
On analysing these failures, it will be found that in the 
case of the vacuum brake two of them—namely, Nos. 1 
and 4—wwere due to the breakdown of the foundation 
brake, while all the rest were caused by the failure of 
some portion of the brake apparatus proper. As regards 
the Westinghouse brake, it will be seen that five failures 
—in Nos. 6, 8, 9, 13, and 14—were due to the founda- 
tion brake giving way, and had nothing to do with the 
apparatus proper. Of the remaining “failures,” it is 
evident that Nos, 2 and 3 were the result of pure negli- 
gence, and were not in any sense breakdowns; while as 
to the remainder, in almost every case the failure 
would be followed by the automatic brake going hard on. 
This is, indeed, a distinguishing and most valuable 
feature of the automatic brake. It cannot be used 
unless it is in perfect order, and the instant it fails it 
gives notice of the fact; while nothing is known concern- 
ing the giving way of other brakes until the moment 
when they are wanted. It is clear, too, that nearly all the 
failures which took place resulted from carelessness or 
bad fitting, or imperfect supervision. The same may 
perhaps be said of the vacuum brake. But the number 
of breakages of the connections used by Mr. Smith is, to 
say the least, remarkable, and suggests the idea that if 
7 used better materials he might have fewer break- 

owns. 

If we turn to the somewhat fuller reports prepared by 
other companies, we have the relative merits of the rival 
brakes put in a still stronger light. Thus, for example, 
we find that on the London, Chatham, and Dover Rail- 
way delay was caused on several occasions because the 
Westinghouse automatic brake was not kept in good order. 
Thus two delays, of four minutes each, were due to the 
breaking of the pipe leading to the pressure gauge, 
Another delay occurred because the washer of a three- 
way cock gave way; in qnother instance a pipe broke 
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away from the air reservoir and the brake went on. Not 
a single instance occurred in which the safety of a train 
was imperilled by these failures. Let us compare this 
with the performance of the vacuum brake on the North- 
Eastern Railway. 

Jan.8th.—When the 10.10 p.m. express train from Edin- 
burgh to the south was approaching Dunbar, the driver 
applied the brake, but found by the gauge that it was 
not holding, and the train consequently overran the usual 
point of stoppage by about two —— lengths. On 
testing the brake at Berwick it was found that one of the 
india-rubber house pipes on a Great-Northern saloon was 
injured at the end close to the iron pipe. 

Feb, 22nd.—As the 10.15 a.m. express train from Edin- 
burgh to London was passing round the curve at Morpeth 
the engine brake failed to hold, in consequence of the 
shank end of one of the double eyes, which are screwed 
into the bottom of the upright sacks, having stripped the 
thread and come out. 

April 10th —When the 10.0 a.m. Scotch express from 
Edinburgh to London was approaching the curve at 
Morpeth, the driver applied the Gabe for the purpose of 
reducing speed, but found that he could not pull up, and 
on looking over the tender it was discovered that the hose 
between it and the front van was uncoupled. 

June 3rd.—The brake on the engine of the 2.15 p.m. 
train from Newcastle to York failed to work properly, in 
consequence of a hole having been worn in the tender 
hose pipe. 

June 13th.—When the 10.10 p.m. express train from 
Edinburgh to the south: was approaching Dunbar, the 
driver, in bringing up his train, found that the vacuum 
was defeetive. On reaching Berwick it was discovered 
that the hose pipe of an East Coast Joint Stock brake 
van had been split. 

In every one of these cases considerable risk was 
incurred. 

A long catalogue of similar dangerous failures is sup- 

lied by the report of the London and North-Western 
ilway, on Clark and Webb’s chain brake. Thus on 
Jan. 5th the brake on 10 p.m. train from Leeds did not 
take effect when applied at Batley and Dewsbury, owing 
to the chain not being properly adjusted. 

Mar. 6th.—The chain of the brake on the 8.40 a.m. train 
from Liverpool was not properly connected, and the brake 
failed to act when applied at -hill. 








Mar. 26th.—Brake on 3.20 p.m. train from Wolverhamp- 
ton would not act when applied at Dudley Port, owing to 
. the friction wheel not being properly adjusted. 

May 25th.—The brake on 9.55 a.m. train from Stockport 
failed to act when applied at Ashton, owing to the chain 
becoming disconnected from the lever. 

June 7th.—Owingto the chain being defective, the brake 
on the 5.20 p.m. train from Wolverhampton did not act 
when applied at Dudley Port. | 

June 17th.—-The brake on the 9.18 a.m. train from the | 
Mansion House did not take effect at Kensington, owing 
to the chain breaking. 

Feb. 15th.—The brake on the 10 a.m. train from Euston 
did not take effect when applied near Oxenholme, owing 
to the friction wheel not being properly adjusted. 

Mar. 13th.—The brake on the 8.50p.m. train from Euston 


failed to act on approaching Rugby, owing to the friction 
wheel not being properly adjusted. 
June 6th.—The brake on the 8.46 p.m. train from Car- 


lisle did not take effect when applied near Oxenholme, 
owing to the friction wheel not being properly adjusted. 

It will be seen then that the Westinghouse automatic 
brakeisthe only brakein anything like extended use in this 
country which at once announces the fact that it is out 
of order in language which is unmistakeable. It must be 
looked after and kept in repair at a cost, according to 
Mr. Drummond, of 2s. 6d. per carriage per year, or it 
will not work at all. This has been urged against it as a 
great defect. In the eyes of the public it will be regarded 
as a vast advantage. 








WATSON, WILCOCKS, AND PERKINS’ SIGNAL 
WIRE COMPENSATOR. 
Ir often happens in cases of railway mishaps that the 





engine driver maintains that the signals were down, while the 
signalman asserts that he had put the signals to danger. 





Both men may be telling the truth, as far as they know, for 
the signal may be down though the signalman had put his 
lever over for pulling it up. Loose connection wires have 
sometimes been the cause oF this, and are often the cause of 
signals standing in a doubtful half-way position. To get over 
this difficulty, Messrs. Watson, Wilcocks, and Sir Frederick 
Perkins have brought out the automatic signal wire compen- 
sating arrangement which we illustrate herewith. The 
arrangement is very simple, the parts are strong, and only 
one additional weight is required, as the usual signal lever 
weight is dispensed with. The necessity for some such an 
arrangement will be seen when the difference in length in 
summer and winter for, say, a thousand yards is considered. 
This difference is sufficient, even on a length of 100 yards, to 
prevent the proper working of a semaphore. 

In onr illustration Fig. 1 shows an elevation, Fig. 2 a plan 
of the rack and slide, and Fig. 3 a cross section on the line 
A A. In these figures A is the signal post, B the wire passing 
from the ordinary weighted lever on this post, C the bar to 
which the wire is attached, D the weight and chain for keep- 
ing the wire B in tension, E is the bed, through the ends of 
which the bar C is free to slide; G is a slide formed with 
ratchet teeth, which is also able to slide to and fro along the 
bed E; H is a wire passing from this slide to the signal lever P, 
and I a chain attached to the opposite end of the slide, and 
after rep | passed over a pulley carrying a weight, which 
serves to draw the slide into the position shown in the draw- 
ing, whenever it is free to do so. ‘The slide G has pins 
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bed E. The slots at one end incline downwards, as shown, 
in order that when the slide G is brought to that end of its 
to-and-fro traverse the ratchet teeth on its upper surface 
shall be free from the claw L, which is carried by the bar C, 
but when the bar H is drawn back by the signalman moving 
the signal lever, the slide G at once rises, and one or other of 
the teeth on the slide G engage with the claw L, and cause the 
bar C and signal wire connected to it to be drawn back so as 
to lower the signal. 

When the signal lever is again moved to its original position 
the slide G is drawn back by the weighted chain connected to 
it, and at the end of its backward movement it descends 
and frees itself from the claw L. The bed E is secured in as 
near a position as conveniently may be to the signal box, in 
order that the proper action of the apparatus may not be 
interfered with by any contraction or expansion of the wire 
which connects the signal lever with the slide G; and 
further, to insure that the slide G shall always be drawn 
back by the weight connected to it to the full extent of its 
traverse when the signal is set at danger, the wire between 
the slide G and signal lever is then allowed to become slightly 
slack; any slight contraction of the wire will thus have no 
effect upon the proper working of the apparatus, but the 
slide G will always be free from the claw L on the bar C 
when the signal is at danger. 

The compensating gear is at work at the Chingford Station 
of the Great Eastern Railway, and is being introduced by 
Mr. G. Waller Willcocks, 34, Great George-street, West- 





passed through it which enter slots K K in the sides of the 
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In the East India and other docks, barges fitted with 
steam winches are used for unloading and loading ships which 
are not themselves provided with steam winches. The barge 
is brought alongside, a chain is led through a block at the end 
of a derrick on board the ship, and the work of loading or 
unloading proceeds in the usual way. Messrs. Plambeck and 
Darkin, engineers, Queen Victoria-street, have recently 
applied West’s well-known six-cylinder engine to driving 


these barge winches with very great success, as illustrated by | 


the accompanying engraving, which shows a two-speed winch. 
The drawing explains itself. One of the hand levers is for 
reversing the engine, the other works the pinion clutch. ‘This 


PROPOSED INTERNATIONAL EXHIBITION IN NEw York In 1889, 
—A meeting of prominent merchants and others was held in the 
Fifth Avenue Hotel, New York, on the night of the 31st of Oct., to 
| consider the question of inviting delegates from all States to 

assemble in that city on the 30th of April next, the ninetieth 
anniversary of the inauguration of Washington as President: of 
the United States, and to consider the proposition of holding a great 
exhibition of the industry of all nations in New York city in the 
| year 1889, or sooner. Among the houses represented were A. T, 
| Stewart and Co., Tiffany and Co., the Singer Manufacturin 
| Company, David Dows and Co., Mitchell, Vance and Co., Lo 
| and Taylor, Meriden Britannia Company ; and there were also 
| present Judge Henry Hilton, Augustus Schell, General Cullen, 





engine has already been fully described in our pages; as a | J¥., of Kentucky, and others. Judge Hilton presided, and com- 


winch engine it seems to leave little to be desired. 








Tue Coat Trae In SovurH YorKSHIRE.— Yesterday the strike 
at Denaby Main Colliery, which has lasted nine or ten weeks, 
was terminated W, the men accepting a reduction of 5 per cent. | 
The miners at Wombwell Main have been asked to submit to | 
10 per cent. reduction. 


mented on the great benefits arising to a country from an exhibi- 
ae a to o gam ara herp peor are so 
argely manufacturing. e believed it wou @ grand success, 
Mr. Secties Cleveland ke of the benefits antec from the 
Centennial Exhibition. resolution was passed authorising the 
chairman to appoint an executive committee of ten, who shall 
take the whole matter in charge and arrange for the proposed 


| meeting. 
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EDISON'S TELEPHONIC AND ACOUSTIC 
RESEARCHES. 


(Continued from page 396.) 
The device of Fo ao sv cima the semi-cond 
levice 0 ig seve ieces of e . ctor 
instead of one was early tried e Mr. Edison. He pemeg in 
general, that the loudness of the sound was increased by thns 
multiplying the number of contact surfaces, but also that the 
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articulation was impaired. Instruments of this nature have 
since become known as microphones, though it is not probable 
that faint sounds were ever augmented through their agency so 
that they could be easily oe at a distance from their 
source. Fig. 9 shows one of the first forms invented by Mr. 
Edison, April 1st, 1877. Four pieces of charcoal are used, 
C C, &c., each supported by an upright spring, as at S and S’. 
The piece of charcoal nearest the diaphragm impinges upon a 
disc of carbon, which is fastened to the centre of the iaphragm. 

‘he primary wires of an induction coil are attached to the 
diaphragm and the spring 8. The circuit is then completed 
through the semi-conductors. 

Other forms are shown in Figs. 10 and 11. The former has 
two carbons separated by a plate of metal. The latter has three 


contiguous pieces of carbon. 
Fig. 12 (devised Sept. 21, 1877) illustrates a microphone, 
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having ten plates of zinc, a mixture of dextrine and lamp-black 
— previously worked into the pores. 

In Fig. 13 (devised June 7, 1877) fifty discs, D, with iron 
protoxidised on the surface, are shown pas As ina glass tube. 

A novel form of transmitter, used by Mr. Edison in his experi- 
ments, is shown in Fig. 14 (devised Aug. 12, 1877). The 
semi-conductor is a collection of small fragments of cork covered 
with plumbago. It can be used with or without a diaphragm. 
The -instrument shown in Fig. 15 (devised August 24, 1877) 
acts both as a transmitter and receiver, the latter fact being 
discovered by Mr. Charles Batchelor, Mr. Edison’s assistant. 
The solid carbon of the transmitter is here replaced by silk 
fibres coated with graphite. Its action as a receiver is probably 
due to the attraction of parallel currents, the volume of the 
whole being contracted during the passage of a current 
through F. 

In the accounts which have been published of experiments 
with the microphone the statement has frequently been made 
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Fig. 15. 


that minute sounds are actually magnified by it, in the same 
sense that minute objects are magnified by the microscope. 
little reflection will show, however, that there is no real analogy 
in the action of the two instruments. The sound that is heard 
in the receiving instrument of the microphone when a fly is 
walking across the board on which the transmitter is p! is 
not the sound of the fly’s footsteps, any more than the stroke of 
a powerful electric bell, or sounder, is the magnified sound of the 
operator's fingers tapping lightly, and, it may be, inaudibly upon 
the key. This view of the subject readily explains why the 
microphone has failed to realise the expectations of many persons 
who, upon its first exhibition, enthusiastically announced that b 
its aid we should be able to hear many sounds in nature whi 
had hitherto remained wholly inaudible. 


Suort Crecurrine TELEPHONES. 


A number of the telephones invented by Mr. Edison may be 
classed together as short circuiting, or cut out telephones. The 
principle upon which 
they act might thus 
be briefly stated :—In 
be sory ve v8 

ragm cuts from the 
circuit resistances, 
which are propor- 
tional to the ampli- 
tude of the vibra- 
principle is shown in 








Fia. 13. 
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ii. _— 
Tic. 16. 


tions. A transmitter constructed upon hown 
Fig. 16 (devised March 20, 1877). A lever, L, of metal, vibrating 





this 





in a vertical plane, rests at one end upon a strip of carbonised 
silk, C, which is part of the "Des the induction 
bresn eel ae ak ie, er cr we 
circuit parts of the e current passing poeeereees h 
the lever. Another, acting on the same principle, but. differin 
ewanry pe f in on, is shown in Wig. 17 (de 
August 21, 1877). A fine wire, W, of high resistance, is wrapped 
around a cyclinder in a spi 

groove. The wire forms part of the 

primary circuit of the coil, C. A 

spring, S, of metal, in the form of 

an is fastened at one side to 

the pa Ea while the other 

side presses against the uninsulated 


wire upon the cylinder. The 
diay in moving toward the 
right flattens the spring, making 
it impinge upon a greater number 
of convolutions than it would if the 
motion were in the opposite direc- 
tion. The resistance of the circuit 
depends, therefore, upon the posi- 
tion of the centre of the diaphragm. 
The aa of this arrange- 
ment is that either a whole convo- 
lution or none at all is suppressed from the circuit, rendering the 
current rather more intermittent than pulsatory. 

In Fig. 18 (devised October 21, 1877), a similar spring rests 





Fia. 17, 


ag a narrow strip of metal on the surface of a glass plate. 
e film is shown in perspective at F, and consists of a fine strip 





Fia. 18 


Fia. 19. 

of the silvered surface of a mirror, the rest of the burnished 
metal having been removed. The actior of this instrument is 
similar to that of the instrument shown in Fig. 16. 

Still another form of short circuiting telephone is shown in 
Fig. 19 (devised November 1, 1877). A spiral spring, W, is 
wrapped around a cylinder, the diaphragm pressing against the 
last turn, so that in vibrating the convolutions approach or recede 
from each other. A very slight motion of the diaphragm is 
sufficient to cause the first few coils to come together; and, in 

eneral, the number of coils that thus touch each other is 
dependent upon the amplitude of the diaphragm’s motion. The 
wire is included in the primary circuit of an induction coil, so 
that the resistance of the circuit fluctuates as the diaphragm 
vibrates. ‘This wire has also been used as the primary of the 
induction coil itself with better results. 
(Zo be continued.) 








Sourn Kunstneron MuseuM.—Visitors during the week ending 
Nov. 30th, 1878:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8236; mercantile marine, building 
materials, a other collections, 1032. On Nedra Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 ie useum, 
1558; mercantile marine, building materials, an other collec- 
tions, 45. Total, 10,871. Average of corresponding week in 
ae zene, 12,189. Total from the opening of the Museum, 
17,673,674. 

Tue Sree, Toy Trap oF BrrmincHaM.—With the Merry 
Monarch had come in a taste for personal adornment, and a 
fashion of wearing dress ornaments made of polished steel, which 
by this time had become universal and uliar. The “yo of 
the buckle began about the time of William and Queen Anne, 
and lasted nearly to the regency of George the Magnificent. 
There were shoe-buckles, knee-buckles, waist-buckles, hat-buckles, 
and buckles for a number of other purposes, of infinite variety as 
to size, fashion, and quality. Shoe-buckles were most in vogue. 
Everybody wore them—men, women, and children; and the rich 
vied with each other in wearing those of the newest pattern or 
device. There was the Flemish fashion, the Spanish fashion, the 
Italian fashion, and many others. The price of a pair of steel 
shoe-buckles might range from a few pence to ten or twelve 
guineas; and many wore them of gold and silver, and had them 
set with gems. Other trinkets of like character, also made of 
steel, were in general wear. Purses of fine steel rings, with steel 

ads and tassels ; steel chatelains, bracelets, brooches, and watch- 
chains; dress swords with saw-pierced steel hilts and scabbard- 
mounts ; steel latchets, clasps, and buttons ; steel fringes, and 
an infinite variety of other ornamental articles, were conspicuous 
in the attire of every person of fashion, and formed the principal 
attraction of the shop windows. These were all comprehen 
under the generic term of “‘steel toys ””—a name which enabled 
Burke to fix upon Birmingham the title of ‘‘ Toy-shop of Europe.” 
The word ‘toy ” is now associated chiefly with children’s play- 
things, but at that time it had the wider definition assigned to it 
in an old dictionary in the possession of the writer—‘“‘a trifle, a 
nick-nack, a fangle, a gaud.” From Birmingham these gauds 
found their way to France, Germany, Italy, Spain, the Low 
Countries, and even to America, It was computed that at one 
time a third of the inhabitants of ae were engaged in 
making buckles alone ; and all the little hardware towns round 
about were helping in the manufacture. Walsall made only the 
‘*chapes,” or tongues ; other towns produced — parts. The 
value of all these toys consisted mainly in the workmanshi 
bestowed upon them, and thus was fostered a handicraft skill an 
delicacy which have never since deserted the fingers of the 
Birmingham artisan. It was at the height of this mania that 
Matthew Boulton came upon the scene, took up the trade with 
others, at his famous factory of Soho, and, as was usual with 
everything he touched, made it is own. Boulton’s steel buttons, 
cut with Tesohs sold for as much as 140 guineas the gross, The 

rices obtained for such things were, indeed, enormous, as the 
ollowing paragraph from an old print will show :—‘‘1777. 
Jan. 18. Was kept at Court as her on birthday. The 
ball was splendid and numerous, and the dresses rich as had ever 
been seen on any like occasion. One lady appeared with a button 
of steel to loop up her train, which cost a hundred and ten 
guineas.” Of course, while this lasted it was high carnival-time 
with the workmen of Birmingham ; but they were to learn from 
bitter experience, a lesson which has since been SS a 
times in their history—how unstable is a trade which depen 
upon fashion. The Prince of Wales appeared at a State ball in 
1795 wearing shoe-strings! From that moment the trade was 
doomed. Amid general ridicule, mingled with bitter scorn and 
invective, the effeminate innovation, as it was then ee 
ained ground, and the buckle trade collapsed. Great distress 
follow , accompanied by ree disturbances. The wearers 
of shoe-ties were hooted and pelted in the streets. ‘‘ I remember,” 
writes an octogenarian, ‘‘that a party of the buckle-make 
having nothing else to do, hired a donkey, and led the anim 
about the streets with shoe-strings tired about its hocfs, to ridicule 
the new fashion and to implore charity at the same time.” The 
change in public taste extended to the other ‘‘ fangles and gauds ” 
whic eo gs long been the rage, and utter ruin seemed to have 
fallen on the town.—“‘ Cassell’s Great Industries of Great Britain.” 
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4422. Knittine Macuinery, Frederick Driffell Poulter, Basinghall-street, 
or gag communication from William Henry McNary, Brooklyn, 


4423. Pumps, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Jules Bretonnitre, Paris. 
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4426. Bepsteaps, &c., Edward Lawson and Richard George Hodgetts, 
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ton-buildings, London.— A communication from Léon Chalory and 
Alphonse Rogue, Brussels.—2nd November, 1878. 
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folk. 
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—A communication — | 3862, REGULATING the TemPERATURE and Dryness of Arr in Hoxps, &c.» 
Mewburn, Fleet-street, London.—A from Alexander | 4161. [oe Andrew Noble, Newcastle-on-Tyne. ball 3 and btn, ia 
4494. Rock-DRILLING Macuines, James aes, SPEED INDICATORS, James Murdoch Napier, York-road, Lambeth.— October, 
oan Tramways, — Baker ae, Holloway 27th November, 1875. Manuracurre of Porassa, John Imray, Facer yp span 
cbr en - METALLIC FRAMES, Bernard Joachim la Mothe, New York, U.8.— London.— A A communication from Société 
Se 4137. Sr Laure, Edward Alexander Rippingille, Birmingham.—20th Novem- | 3999. Pressure Repucino VALvEs for Gas Press, &c., Hermann Ernst 


4500. sia pa Sha da November 


1878. 

4502. Lacutine by Evecrricrry, Edward Griffith Brewer, Chancery-lane, 
Seatee scotia hom Thomas Alva Edison, Menlo Park, 
New Jersey, U.S. 

4504. ADDITIONS 


to Srays or Corsets, Leetham Reynolds, Landport, 
4506. Sream Po: Gerard Wenzeslaus von Nawrocki, Lei Strasse, 
— Carl Bartelt, de yy ia, 


ber, 1875. 

4138. ARTIFICIAL Purpurtne, Alexander Melville Clark, Chancery-lane, 
London.—29th November, 1876. 

4159. Warenouse Horsts, John He James Barker, and Thomas 

Barker, Oldham.—-lst Deeember, 1875 

4178. Pins, &c., Thomas Richard Harding and Thomas Walter Harding, 
Gl Leeds.—2nd December, 1875. 

4146. SEWING MAcHINEs, William Webster, San Francisco, U.8.—30th 





¢ Berlin.— A communication from 
Germany. 
4510. KeeLinc or Tippinc Wacons, Thomas Rimmer, Ormskirk, Lanca- 


shire. 
4512, Rereative Firr-arms, William Robert Lake, Southam Yamisbos, 
London. — A communication from George Van Valmis 
N 


Hungary. 
4514. Vatve Apparatus, William Wright, Dulwich-road, Herne-hill, 
4516. Casomsc Enorves, Matthew Piers Watt Boulton, Tew Park, Oxford- 


4518. ELECTRO-MOTORS, William North, Sattomtne. 

4520, Kitns, Richard Cosslett, jun., Lage ‘k, Redlan 

4522. GroorapHicaL Mars, Stephen Joseph” Eslicxs, Birmingham.— 
7th November, 1878. 

4595. GENERATING ELectric Currents, Charles Frederick Heinrichs, 
Gloucester-street, Golden-square, London. 

5497. Drawino Heaps, Alfred Vincent Newton, ‘eames London. 
—A communication from John Good, Brooklyn, U.S. 

4599, Combine Woot, Joseph Midgley, Francis Bowes, James Firth, and 
John Pickles, Bradford. 


ae > ‘TELEGRAPH CaB_es, Bristow Hunt, Serle-street, Lincoln’s-inn, Lon- 
or.— A communication from Morris Hopkins Alberger and Silas 
ht Pettit, Philadelphia, U.S. 
PINNING and DovuBLinG Cortox, Leonard Kaberry and Thomas 
“Sama Rochdale. 
4605. Macuine for Brvsuinc Hair, George Henry Aggio, Colchester, and 
Thomas Frederick Stidolph, Woodbridge. 
4607. a CLorues and other articles, James Maude, Hebden Bridge, 
Yor! 
4611. Propucine Licut, &c., Edmund Edwards, th t 
London, and Alphonse Normandy, Victoria Docks Bene 
Sau Rartway Wacons, Thomas Layton, Redditch, Worcester- 


bhnild: 





4615. Marvuractore of Parer, William Haigh, Manchester.—13th Novem- 
ber, 1878. 

4617. InoninG Macuixe, Charles John Maltby Newton, Canonbury-square, 

ton, London. 

4619. INDICATING SreeD, &c., George Westinghouse, jun., Southampton- 
buildings, London. 

4621. Drawrine and Sprnnino Hemp, &c., Alfred Vincent Newton, Chan- 
reaped London. —A communication from John Good, Brooklyn, 

4623. NEEDLE A TareaD Hoiper, Maria Bounsall Rowland, Upper 
Norwood, Surre 

4625. Teseteemen, ‘James Bate, Wolverhampton. 

4627. Horsesnoes, Thomas Watson, jun., Whitby, Yorkshire. — 14th 
November, 1878. 

4629. Rats and Cuairs, Isidore Spielman, Linden-gardens, London. 

4631. Recisrerinc the Number of Persons ENTERING and Leavine Con- 
= gal Piaces of Puniic Resort, Thomas William Duffy, Liver- 


pool. 
a oun SreerinG Inprcations, Frank Ricardo Francis, Lawford-road, 
mdon. 
685. Divipryc and Distrisutinc Exvecrric Gurrents, Edward John 
Cowling Welch, Manchester. 

4637. Warmino Rooms, George Weston, Flat-street, Sheffield. 

4639. Vext-pec, Frederick Cardinal Payne, Lewisham. 

4641. Expanpino and Srretcnine Fasrics, William Mather, Lancashire. 
—A communication from Paul Coche, Mions, France. 

4643.-Sroois or Rests, Edward Griffith Brewer, Chancery-lane, London. 
—A communication from Letourneur Freres, Paris. 

4645. Oprarnine E.ectaic Licut, John Scudamore Sellon, Hatton-garden, 
and William Ladd and Henry Edmunds, Beak-street, London. 

- 4647. Breeca-Loapine Snap Guns, William Rogers, Prince’s- -road, Ken- 

nin Cross, Surrey.—15th November, 1878. 

4649. Ixstrument for Removine EXCRESCENCES, &c, Charles Bond, 
Oxford-street, Rergionene, London. 

4651. CLasps, Frank Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from David Lowenthal and Moritz Léwenthal, Frankfort- 
on-the-Maine, Gert any. 

4655. Treatment of AnmmaL Supstances, Edward Montague Nelson, 
-hill, and «ohn Robert Johnson, Red Lion-square, London. 
YELOCIPEDES, John Marshall Starley and John Kemp Starley, 

RB ng 

4659. Looms, Charles Henry Taylor, Huddersfield. 

4661. IncrEasine Dravout in Cumneys, John note. + eenng nose 
street, London.—A ication from Al enna. 

4663. ENGRAVING, &c., Copper, James Ed 

4665. GiLDINe PicrurE Frames, Israel Kloch, Amsterdam. 

4667. AppLyinc TeNsILe Strain to Cuarns, &e., Daniel Grainger Lewis, 
Netherton. 

4659. Preventino Accipents to Trains, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Amédée Quantin, 
Paris—16th November, 1878. 

4671. Propvucrion, &c., of Erecrric Licuts, Wentworth Lascelles Scott, 
Wolverhampton 

4673. Irnoninc Macuines, Herbert John Haddan, Strand, London.--A 
communication from Hugo Ruhemann and Hermann Jacoby, Berlin, 
and Georg Bello, Tu: 

4675. Punches for Metrat Tuses, Charles Denton Abel, Southampton- 
—— London.—A communication from Wilhelm Lorenz, Carlsruhe, 

en. 

4679. Locks, William John Hinde, Euston road, London 

4681. Rottinc Minis, Thomas James Smith, *Fleet-street, London.—A 
communication from Andreas Mechwart, Puda Pest. 

4683. SHeaves or Putieys, William Robert Lake, Southampton-buildings, 
London.—A communication from Herbert Loud, Boston, U.8.—18th 
November, 1878. 

=, CIRCULAR Macnines, Henry Clarke, Loughborough, Leicester- 

ec. 

4687. Heatine Buiiprnes, William Johnson, Dukinfield. 

4689. Execrric Licut, Edward John Cowling Welch, Manchester. 

4691. Makino Ice, William Augustus Gorman and Matthews George 
Hudson, Mason-street, Lambeth. 

4695. CLayine Harp Sccar, Frank Wirth, Frankfort-on-the-Maine, Ger- 
a .—A communication from Walter Richard Elmenhorst, Jersey, 


4697. Cuarrs, Samuel Earnshaw Howell, Sheffield. 

4701. Vans or VeuiciEs, George Bray, jun., Deptford, and Charles 
Stennett Jackson, High-street, Borough. 

4703. Suey for Prorectinc the AspomEN, Isaac Breitbart, Edgware- 
road, London. 

4705. Disrriputine, &c., ELecrric Currents, Frederick John Chees- 
brough, Water-street, Liverpool—A communication from William 
Edward “" w New York, and Albon Man, Brooklyn, U.S.—19th 
November, 1878. 

4707. Secure Doors of Ratuway CarrisGes, William Joseph Meredith 
and Richard Thomas Meredith, Bridgenorth. 

4709. Bicycies, George Hughes, Wolverhampton. 

4711. Dverme Vecetaste Fisres, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Paul Magnier and Louis 
Frédéric Doerflinger, Paris. 

-. — meas Bort.es, John Worthington, Blackpool.—20¢h Novem- 
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4783. SteaM Vesseis, John Henry Johnson, see 's-inn-fields, London. 
- A communication from Robert Wilcox, Fitzroy, Melbourne. —25th 
November, 1878. 

4807. TREATMENT of Faca., a. Matrers, Adalbert Caron de Podewils, 
Munich.—26th November, 1 

4809. Sewine, Sidney Pitt, a communication from Frederick 
Curtis, Boston, U.8.—26th November, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 
ol Some Cass, John Spencer, Euston-road, Londen.—1llth Novem- 
305. Biackine, Robert Bell, Acton.—26th November, 1875. 
114. Ramway Rowiine Stock, Henry Handyside, Victoria-chambers, 
ate ‘bey for Cor reo Sow, Andiew 875. 
ACHINERY, ‘or CUTTING NE, Andrew Dunl G 
a i nen + op, Glasgow, and 
ANUFACTURE of PAPER, Henry ellen Seseitionst -Tyne.—9th 
December, 1875, ; 





1875. 

4179. EXPLOSIVE es. Henry Edward Newton, Chancery-lane, 
London.-—-2nd December, 1 

4260. KiTTING MACHINERY, 5 eer Lowe and John William Lamb.—Sth 


December, 1875. 
= OPENING, &c., Wrxpows, Gcorge Eyre, Codnor, Derby.—Ist December, 


875. 

4173. Facine =. Pxianina Stone, Benjamin Josiah Brearley, St. Helon’s, 
and George Marsden, Holmfirth.—2nd December, 1878. 

4190. aon aig "a Oliver, Manchester, and Charles Butterworth, 
Sudden.—3rd December, 1875. 


Patents on which the Stamp Duty of £100 has been Paid- 


8207. Steam Enoines and Borters, David Parsell, Saundersfoot.—27th 
November, 1871. 

3217. Lamps, William Robert Lake, Southampton-buildixgs, London.— 
28th November, 1871. 

$269. SUGAR-CANE MILLs, Duncan Stewart, Glasgow, N.B.—4th December, 


1871. 
3291. TrLesand Quvarrigs, Reginald Stanley and Jacob Stanley, Nuneaton. 
—6th Dece 871. 
3350. KNIVEs and Forks, George Ireland, Handsworth.—1lth December, 
1871. 











Notices of Intention to Proceed with Patents. 

4269. Corsets, William Pretty, jun., Ipswich.—24th October, 1878. 

4292. ConverTING OscILLATING and other RectprocaTine Motion into 
Revoivine Motioy, George Archer, Holloway, London.—25th October, 
1878." 

4369. AscerTarninc the Sreep of Vesseis, Thomas Ferdinand Walker, 
Birmingham. 

4375. ors, George Washington Moon, Regent-street, London.—30th 
October, 1878. 

4389. Raiway Brakes worked | by Fiur Pressurr, George Westing- 
house, jun., South London 

4397. Castine MeTALs under PRESSURE, William Henry Osborne Taylor, 
Pan 





‘anteg. 

4409. Winpow Sasues and Frames, William John Earle Henley and 
Edward John Earle Henley, Anerley.— 31st October, 1878. 

4435. TurasHinc Macuines, James Marshall, Gainsborough. — 2nd 
November, 1878. 

4465. Sewinc Macnives, Alexander Melville Clark, Chancery-lane, 
London.--A communication from the Wilson Sewing Machine Company 
(Incorporated).—5th November, 1878. 

4481. Foxerne and Suarinc Merais, Thomas Campbell, John William 

Campbell, and John Hunter, Hunslet, " 

4499. Sy ore ENGiNEs, William Lloyd Wise, Chandos-chambers, 
Adelphi, London. — A communication from Albert Focke. — 6th 
November, 1878. 

4565. Deoporisinc Human Excreta, James Bannehr, Poet's Corner, 
Westminster, London. 

7. Evecraic nee 3 Whatley Tyler, Wyvenhoe Hall, near 

, 187: 





seis. Fire- -ARMS, William Rabert. Lake, Southampton-buildings, Loudon. 
—A communication from Daniel Baird Wesson.—13th November, 1878. 

2874. Preparine, &c., Woo., Henry Bernoulli Barlow, Manchester,—A 
communication from Augustin Vimont. --18th July, 1878. 

-—. — Jacquarp Carbs, Thomas Nuttall, Ramsbottom.—20th 
uly, 1878. 

2935. Avromatic Spoo.s, William Dawes, Kingston-grove, Leeds. 

2939. TuBULAR Forms of Iron, Jacob Geoghegan W: 8, St. Stephen’s- 
crescent, Bayswater, London. 

2940. HorsesHoes, John Anderson, Glasgow. 

sa — &c., Macuines, James Lamb Hancock, Cotterhill-road, 


2952. Pantrocrapus, William Francis ape Limerick.—A commu- 
nication from James Thom.— 24th July, 1878 

2980. Warpine and Beamrno, John Jackson Ashworth and’ “George Ash- 
worth, Pendleton.—26th Jul , 1878. 

. Tuveres, David George Hoey, Workington. 

Cuarrs, Thomas Laycock, Northampton. 

CessPpooLs, Mary Jane Cooke, Heaton Moor. 

. PRESERVING Meat, &c., Silvester Fulda, Bow. 

- Looms, William ‘Ashburn, Blackburn. 

2. CLEANING CoTTON SEED, Marshall Arthur Wier, Shepherd’s Bush. 

. Sewine Macuines, Adam Knox, Glasgow.—27th July, 1878. 

. PorTaBLe Forces, Thomas McLeen, Liverpool.—A communication 
from Munsell and Thompson. 

2998. Rorary Kyire CLEANER, Joseph Trecziok, Mount Pleasant, Clerken- 
a and Albert Hunter Bower, V ernon-street, London. 

PRINTING Presses, Theodore Dupuy, Paris. 

So0l, LiTHoGRAPHIC Presses, Theodore Dupuy, Paris. 

3012. Rock Dritts, Peter Jensen, Chancery- lane, London.—A communi- 
cation from Ludwig Schrader. 

a — APPLiANces, John Macintosh, Bayswater, London.—29th 

Y . 

3014. Rovenine Horses, John Brigg, Royd 

3015. Deivine Bexts cf Corron Fipre, sae Schmidt, Chemnitz. 

3027. VENTILATORS, James Norris, Wood Green, London.—30th July, 1878. 

— ALCOHOLIC Spirits, Campbell Macpherson, Stenton, 


3036. Untversat Quick Fitters, Frank Wirth, Frankfort-on-the-Maine, 

Germany.- A communication from Lorenz ‘Adalbert Enzinger. 

3037. Taawrnc Snow, Honoré Romain Bruno Windels, Brussels. 

3049. Mecnanism to be AprLiep to Doors, &c., Herbert Ernest Newton 
Mason and Joseph Price, Birmingham.—31st July, 1878. 

3042, PAPER-MAKING Macuines, George Holloway, Chartham, Kent.—Ist 
August, 1878. 

3053. Sewrne, Herbert John Haddan, Strand, London.—A communication 


from Hans Peter Henriksen. 

3054. STEAM-PLOUGHING, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
came .—A communication from red Debains, Paris. — 2nd August, 

‘ 

75. PRESERVING Meat, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Michel Albert Jouét-Pastré. 

3085. ReecuLatina the TemperaTuRE of Fermentinc Liquips, Joseph 
Harding, Exeter. 

3086. OVENS, — Henry ha ry hy Lincoln’s-inn-fields, London.—A com- 





— SEWING ae Marshall Henry Pearson, Leecs.—3rd August, 
a ey Locks and Latcnes, James Aram Lea, Shrewsbury.—5th August, 
= _Bropvcrsa STeRroTyPe Piates, Robert Lannam, Abchurch-lane, 


3102. ConvertTinG Gratin, Carl Kesseler, Mohrenstrasse, Berlin.—A com- 
munication from Adolph Schlieper.—6th August, 1878. 
3149. Lockinc Grar, Maurice Frederick Fit: tagerald, Westminster- cham- 
bers, Victoria-street, London.—9th August, 1878. 

3172. STEERING APPARATUS, George Donkin and Bryce Gray Nichol, New- 
castle-upon-Tyne.—1l0th Augusl, 1878. 

8180. PREVENTING WEAVERS’ SHUTTLES FLYING Out of their Looms, Frank 

Wirth, Frankfort-on-the-Maine, Germany.— A commuhication from 

Rudolph Schoenstedt. 

as > By ee Waste Sutpuuric Acip, Robert Lavendar, Mold, and 

jiah Richards and David Williams, Mean Bos -—l2th August, 1878. 
sobs Burren for Mitx Box, Emile Tétard, Boulevard de Strasbourg, 


3268. OpTarninc Rotary Motion, Benjamin | Walker and John Frederick 
Augustus Pflaum, Leeds.—19th August, 1878. 

3353. SUFTING ApPpaRaTus, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Heinrich Hochstrate.—24th August, 1878. 

3464. Uritisisc Heat GeneraTep in Kins, Charles Thomas Macadam, 
Fench street, London.--3lst August, 1878. 

=. ConsTRUcTION — Omnisuses, Joseph Offord, Wells-street, London 


September, 
3518. ELECTRICAL , eR Alexander Reid Molison, Swansea —5th 


September, 1878. 
3679. Castors, Charles Denton Abel, Southampton- buildings, London.— 
erschave.—18th September, 


A communication from Pierre Edouard 
1878. 

3700. CoLouRED and Leap Penciis, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Emil Mahla. 

=," eet ASTE Heat from Furnaces, Everden Wimshurst, Camp- 


on.—19th September, 1878. 
Symonds, jun., and George 





8794. pony VENTILATORS, William 
Barnabus Symonds, 


Potton.—26th September, 1 


road, London.—10th October, 1878. 
Nottbeck, St. 


4113. LypicaTING APPARATUS, "Ohadies de —16th 
October, 1871. 

4141. Grinpine and the Knives of Reapinc and Mowine 
Macurvyes, John Walker Logan and William -T weed. 


, Berwick-on- 

—A communication from John William Laimbeer. 18th a 

4221. STEERING APPARATUS, Maximilian 8' 

Wall, London.—A communication from Jacob Joachim Kunstiidter.— 
2nd Oclober, 1878. 

4235. FASTENING or Securine Laces, Thomas Galloway, Gateshead.— 


October, 1878. 

4276. Macuinery for Founpries, Charles Jones, Derby. 

4277. ag ip Fasteners, David Elkan, Finsbury, London.—25th 
October, 1878. 

4352. Gas Vatves, Samuel Cutler, Millwall, London.—29th October, 1878. 

4376. UTiLisinc RESIDUAL Liquips, Alexander Scott, jun., Greenock, and 
Andrew McDonald, Glasgow. 

4379. LuBRicaTING CRANK SHAFTS, Thomas Manuell, Bolton. 

4382. Permanent Way, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from J KS Antoine J oseph Vautherin. 

4383. Fives, William Gray, Sheffield —30th October, 1878. 

4398. Automatic StokinG Furnaces, John Auld, G Ww. 

4406. CoLourinG Matters for Dygixe, Alexander Martius, South- 
ampton-buildings, London. —8lst October, 1878. 

_ ba mo Alfred Buckingham Ibbotson and Frederick John Tal- 

t, e] 

4448. Preventive the Loss of Purses, &c., William Robert Lake, South- 
ampton-buildings, London.— A communication from Léon Chalory and 
Alphonse Rogue.—2nd November, 1878- 

4452. PaospHates and MANURES, Bidney Gilchrist Thomas, Queen’s-road 

Villas, Queen’s-road, Battersea, 8 eg B 

aso. PRINTING MacHINEs, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Pierre Alauzet, and Com- 
pany.--4th November, 1878. 

4462. Propucino ELECTRIC Licut, Harold Lyon Thomson, South Ken- 
sington, London.—5th November, 1878. 

4502. Licutine by ELEctRIcITY. Edward Griffith Brewer, Chancery-lane, 
London.—A communication os tenn Thomas Alva 

= grees Enoines, Matthew Piers Watt Boulton, Tew Park, Oxford- 


4511. "Puopvorios of ANTHRACENE, Josiah Hardman and George Wischin, 
Milton.—7th November, 1878. 
4553. Carsons for ELECTRICAL Purposes, Matthew Gray, Cannon-street, 
London.—9th November, 1878. 
“a - HypRavLic Macuines, George Ratliffe, Liverpool.—12th November, 
1878. 


4619. InpIcaTING SPEED, George Westinghouse, jun., Southampton-build- 
ings, London.—14th November, 1878. 

4641. Srrercuine Faprics, William Mather, Salford.—A communication 
from Paul Coche.—15th November, 1878. 

4649. InsrrumENT for Removixc Excrescences, &c., Charles Bond, 
Oxford-street, London.—l#th ating weed ee 

4683. SHeaves or PULLEYs, W: Ro 
London.—A communication from Herbert tae —18th November, 1878. 

4705. Distriputine, &c., Evecrxic Currents, Frederick John Chees- 
brough, Water-street, Liverpool.— A communication from William 
Edward Sawyer.—19th November, 1878. 

sg oll SropPerinG Borries, John Worthington, Blackpool. —20th Novem- 

1878. 

4783. Sream V ESSELS, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Robert Wilcox.—25th November, 1878. 

4809. Sewino, Sydney Pitt, Sutton.—A communication from Frederick 
Curtis.—26th November, 1878. 


ms having an interest in puis any one of such applications 

shoal leave particulars in writing of their objections to such a) ion 

* a office of the Commissioners of Patents within twenty-one days after 
ate, 
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*,* Specifications will be forwarded Be post from the Patent-office on 
receipt of the amount of Fes and postage. Sums exceeding 1s. must be 
remitted by Post-office wy made re at the Post-office, 5, ne 
Holborn, to Mr. H. Reader Lack her Majesty’s Patent-office, Sou 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS, 


Prepared by pags expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





881. Manuracrure oF O11, Seep, Corn, oR OTHER Cakes, G. B. Selby.— 
Dated 4th March, 1878.—(Not ‘proceeded with.) 2d. 

In hydraulic or other presses used in the manufacture of oil or other 
cakes, a die is placed on the under side or top of the box, and attached 
thereto is a plain or branded plate. Between the top and bottom of the 
box is p a frame with a loose bottom plate to receive the material to 
be pressed. The hair wrappers and bags are dispensed with. 


854. Suutties, J. Greenwood.—Dated 2nd March, 1878. 6d. 

‘At each end and to the bottom of the shuttle is secured a plate with - 
pias boss morticed into the shuttle. ugh this boss is bored 

ole transversely to the shuttle to form a journal for the pulley axle te 
work in, thus dispensing with the wheel plates attached to the sides of 
the shuttle. The pulleys are formed of solid metal of light section, 
one being solid with the axle, and the other secured thereto by a nut 
screwed tight against a pin placed in a groove cut through the screwed 
end of the Sele such a distance from the end that the pulley when in 
position is quite free to revolve, and when the shuttle travels across the 
loom the pulley revolves against the pin, which forms a washer and pro- 
tects the nut from unscrewing off the axle. 

942. Gas Encinas, C. Linford.—Dated 8th March, 1878. 6d. 

A second piston is employed working in the main cylinder behind the 
working piston, and serves to charge the cylinders with a 
charge during the exhaust stroke. The second piston moves towards 
the working piston and expels the residual gases or products of combus- 
tion on one side, while on the other side it draws through a suitable valve 
a combustible charge, the products of combustion being expelled through 
a suitably arranged valve. 

1085, ALarms, 7. R. Kenyon.—Dated 15th March, 1878°—(Void.) 2d. 

A bell is p in any convenient position so as to give an alarm when 
any door or window in the house is opened, and a set of levers are con- 
nected with such parts and to a pin, by which a spring attached to the 
bell is prevented from acting until the opening of a door or window 
removes the pin, thus allowing the spring to act and give the alarm. 
1113. Apparatus ror Write, L. B. Bertram.—Dated 20th March, 1878. 

—(Not proceeded with.) 2d. 

A separate holder is combined with the ordinary holder and carries a 
piece of solid ink, which can be moved towards or away from the nib in 
any convenient manner, so as to use either solid or fluid ink. 

1139. Press ror Copyine Lerrers, A. S. Hallam.—Dated 22nd March, 
1878.—(4 communication.) 6d. 

Two horizontal rollers are mounted in bearings at either end, one over 
the other, the top one being adjustable by means of screws, so as to 
regulate the distances between the two. Theletter boxis placed between 
the rollers, and the top roller lowered thereon, when it is caused to revolve 
by means of a handle at one end, thus causing the book to pass through 
the rollers. 

1413. ine? eee Doors anp Gates, W. Martin.—Dated 9th April, 
‘ 

Fixed on the ground is a section of an incline circle, and to the bottom 
of the door or gate is a small wheel; on the door the wheel 
carrying it runs up the incline, and on the door closing the wheel runs 
down again, bringing the door to its normal position, thus closing it, 
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1468. Apparatus ror Castino Merat, FE. H. Waldenstrém and W. 
Sumner.—Dated 12th April, 1878. 6d. 


The metal forming the m is hollow instead of solid, and th 
beat eee ad cs ccen ac rl caus.d to circulate, thus cooling the 


479. Wasuina, WrincInc, MANGLING, AND UALENDERING MacutNgs, 7. 
__ Bradford.—Dated 13th Apri, 1878. ’ 8d. : 
Fixed or movable divisions are placed in tho interior of a rotating wash- 
pr gen tng mehr epadacr are patent No, 211, bree _ re eal 
endless ap wringing, mangling, or cale: rol 
in such & teaser ante clear the fabris from the rollers, to w they 
may have been caused to adhere by pressure when in a wet state. 


1509. Water mann, W. £. Gelge.—Dated 16th April, 1878.—(4 commu- 


nication, 4 
The water is caused to act on a piston, to which is attached a cross 
which, as the piston moves, acts upon a crank, and the water 
admitted alternately to one of two cylinders, the crank is caused to 
complete its revolution, and its motion is communicated by a train of 
wheels to a set of dials, 


AOE, Roms Pumps or Enaines, B. Waldron.—Dated 16th April, 1878. 


Within a case with covers at both ends is a drum slotted to receive 
vanes, on aline with each of which, and close to the centre, are holes 
through the drum, each fitted with a cylindrical tube, solid or 
plugged in the centre. Springs on each end of the tubes bear on the 
vanes and keep them in contact with the case. Fitted to each end of 
the are caps, around the periphery of which is a packing ring with 
arms extending inwards, and fitting into slots in the drum caps, and the 
ends of them bear on the periphery of the drum. Res on the 
—— ring, and partly enclosing it, is a second ring, That portion of 
e ring which extends away from the first ring is parallel to, but does 
not come in contact with, the periphery of the drum. The space thus 
left is filled with cotton or other packing, over which rests another ring 
having springs bearing on it attached to the drum cap, the ure of 
which is transmitted to the entire packing. The form of the case or 
shell is such that those portions in which the m caps revolve are 
cylindrical and true to a common centre, while the portion between 
ese cylindrical ends is of a form to give the desired reciprocal motion 
to the pistons or vanes, A p engine ists of three of the 
engines described resting on and true to one pair of shafts, the centre 
engine being in a position reverse to the side engines. 


1522. Sane Picemnem, P. Grabinger.---Dated 16th April, 1878.—(Not 


roceeded with. ° 

a’band of carbon corresponding to the size of the vessel, and a like 
band of amalgamated zinc are introduced into the vessel and maintained 
at their upper part at a suitable distance from and parallel to each other 
in the closing cork, so that the bands do not touch the bottom when the 
vessel is closed by the cork. The connection of the carbon with the con- 
cong wire is effected by means of a small plate of platina, and the 
parts of connection have washers of hardened rubber. 

1523. Manuracrure or Sutpunuric Acip, F. Wirth.—Dated 16th April, 
1878.—(A communication.)—{ Not proceeded with.) 2d. 

This relates to a means of increasing the quantity of anhydrate result- 
ing from the roasting process, and to producing the same as a combina- 
tion of the roasting process. ‘The gases obtained by the roasting process 
in the manufacture of sulphuric acid are ducted through ed 
tubes of graphite, cast iron or other suitable conduits, which are highly 
heated. ‘hese conduits are filled with water, pyrites, peroxide of iron, 
platinised asbestos, or other similar materials, 


anes re AND Dressina Sranps, B. Barnard.—Dated 16th April, 
8 


To a central pillar three legs are hinged and are pressed outwards by 
springs so as to abut against a portion of the pillar and thus obtain a firm 
footing. Through the centre of the pillar (which is hollow) passes a rod 
with a weight at its lower end. To the upper end of the pillar is fitted 
a table, and on the rod are clips with sockets to receive swing brackets, 
one of whi a socket at its outer end te receive a plug project- 
ing from a ring to receive the howl or basin. To the other brackets are 
fitted tables, which, when inclined at a suitable angle, form readinys- 
desks and a looking glass. To the top of the rod is fixed a head piece with 
a number of hat pegs, and on the pillar are hooks to act as umbrella 
supports. 


1526. Coatine anp Preservina Merats, A, M. Clark.—Dated 16th April, 
1878.—(A communication.) 4d. 

One kilog. of borate of lead is ground in a water-mill and placed in a 
vessel to settle, when the water is drawn off Twelve grammes of chloride 
of platinum crystals are then dissolved in a litre of distilled water and 
twenty-five centi-litres of ammonia are ed, small quantities at a time, 
the whole being well stirred with a glass spatula. The ammonia pre- 
cipitates the platinum when the ammeniacal water is decanted and 
replaced by pure water, when it is again stirred and allowed to settle a 
second time, when the water is again drawn off and the platinum 
obtained mixed with the borate of lead in the mill. Five litres of water 
are then added, when the metal to be coated is cleaned and dipped in. 
the composition, ind then placed in a muffle and the heat raised until 
the composition changes from a white to a black colour, when the metal 
is removed and allowed to cool. 


1527. ArtiriciaL Furi Composition, A. M. Clark.—Dated 16th April, 
1878.—(A communication.)—( Not proceeded with.) 4d. 
For agglomerating bituminous and semi-bituminous coal, a pound 
or sort of double soap is employed, consisting for the most part of nativ 
or bit 
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1528. SianaLiina ox RAILWAYs AND IN Mines, &c., H. Convadi.—Datcd 
17th April, 1878.—(4 communication.) 6d 

The communication between passengers and the guird of a train is 
effected by an air-compressing apparatus, the pipes between the carriages 
being coupled by means of screwed sockets, one on each end of the pipe, 
which are screwed on to separate pieces containing a conical p ug 
pressed outwards by a spring so as to close the passage, and fitted wi 
an external nut to connect the two pieces together when the ends of the 
plugs, which project, are forced inwards by touching each other, thus 

pening ication between the two pipes. The compressing 
apparatus consists of an india-rubber balloon tained in a cylinder, in 
which works a diaphragm attached to a vertical rod, the upper end of 
which is jointed to a lever, carrying a knob at one end to pull it down 
and compress the balloon, and at the other end is connected to a valve 
in a tube in communication with the balloon and also with the main 
ipe. The balloon is thus compressed and the valve opened simul- 
eously. A cross cut is made in the balloon just under the diaphragm 
in order to allow the balloon to become again inflated when the pressure 
is withdrawn from the knob. 
1529. Manovre, H. Hartmann.—Dated 27th April, 1878. 4d. 

The component parts of the manure are—150 parts by weight of bone 
dust or bone ash; 315 ditto, phosphate of lime ; 576 ditto, caustic hme ; 
1800 ditto, brown coal, or lignite, or peat ; 949 ditto, clay loam, silicate ; 
$30 ditto, gypsum ; 1100 ditto, kainit ; 154 ditto, carbonate of soda, 
1531. Generatine Gaseous Vapours or CaLoriryine Liquips, K. H. 

Cornish.—Dated 17th April, 1878.—{ Not proceeded with.) 2d. 
Solids are treated in heat-conductive retorts non-vonductively 
jacketted, heat being applied conductively from above by heated egress 
ipes. Liquids are vaporised so that heat acts on segregated atoms only. 
fe this purpose porous diaphragms are arranged in suitable casings and 
kept moist. 
1532. Guoves ror Use tn Surnaicat Operations, 7. Forster.—Dated 17th 
il, 1878, 2d. 

A mould of plaster or other suitable material is dipped into a solution 
of india-rubber and then dried in a stove, after which it is cured or 
vulcanised, and the article removed from the mould. 

1533. Compounp SreaM Enaines, G. Waller and F. Colyer.—Dated 17th 
April, 1878. 6d. 

The high and low-pressure cylinders are placed side by side horizon- 
tally on a base plate, the low-pressure cylinder being continued to form 
a chamber for the high-pressure cylinder, and for the steam when passing 
to it from the high-pressure cylinder. The two piston rods are secured to 
one cross head, working in guides on the base plate, and moved by one 
connecting rod working between them. The air pump is placed hori- 
zontally in the condenser behind the steam cylinder on the base plate, 
and is worked direct by the piston rod. In asecond arrangement the 
two cylinders are secured to a vertical frame, and inclined towards each 
other at an angle of 45 deg. In the front and between the cylinders is a 
vessel which acts as a receiver for the steam passing from the high to the 
low-pressure cylinder ; the two ting rods are attached to one crank 

The air pump in the condenser is vertical, and is worked by the 
crank shaft between the standards. 
1534. Woopven Grips ror Gas Puririers, H. and F. C. Cockey.—Dated 
17th April, 1878. 4d. 

The whole of the surfaces of the bars forming the Daye are planed, and 
the sides of the bars are bevelled for about two-thirds of their depth. 
1585. Mitts ror Grinpine Grain, W. Edwards.—Dated ith April, 1878- 

—(Not proceeded with.) 2d. 

The is placed in a hopper with a valve at the lower end, below 

which is a funnel connected to the valve by a cord, and which when full 











closes the valve. When the funnel is empty a counterbalance weight 
the valve. The chaff, dirt, and other extraneous matters are drawn 
off simultaneously with the delivery of the grain, by means of an exhaust 
fan communicating with the upper end of the shoot. 
1536. Storprerinc or Coverino Bort: 
Bulkeley-Johnson.—Dated 17th A 
Two rigid cones, or 


Les, Jars, Casks, &c,, H. H. 
, 1878. 6d. 
cones, with an intermediate larger 


flexible or elastic washer, are threaded upon a wire rod, and secured b; 

an adjustable nut. : 0 : . 

1537. Travertine on Rouuina Raiways anv Traction WHEELS, J. A. 
Mays.—Dated 17th April, 1878.—(Not proceeded with.) 4d. : 

The rails of endless or portable tramways are not juinted to each other 
and are jointed to the chairs each by a separate hinge joint ; and, further, 
the ends of the rails are made to cross each other so that they fork, or 
tongue, or “‘ break joint” with or into each other. 

1539. Ramway ey Trucks, B, Mead.—Dated 17th April, 1878.—(Not 


ioe reck with. 

A rack and drinking trough are attached to each truck. 

1540. Openina anp CLosinc Cocks aND VALVES OF STREET AND OTHER 
Lamps, 8S. Owen. ~ Dated lith April, 1878. 6d. 

A small burner is placed beside the main burner and is covered by an 
envelope to protect the lighting flame from the wind, such envelope 
having apertures below for the entry of air and pee say closed at the 
top, but there formed with fine apertures ——— which the flame from 
the small burner projects, so as to light the main burner. The cock of 
the main burner is opened or closed automatically at a given time by 
means of a clockwork movemext, which upon being set to a given time 
will operate the cock at the required time. 

1541. Cuairs, Soras, &c., W. R. Lake.—Dated 17th April, 1878.—(A com- 
munication.) 6d. 

Sofa and chair seats and backs are made of two or more veneers of 
wood, arranged with their grains crossing each other, the voneers being 
united by suitable adhesi bst. The seat and back, which may be 
in one continuous piece, are secured to a rail uniting the front legs to the 
hind legs, and to a rail uniting the back standards, thus dispensing with 
the seat frame. 

1542. Gas Recutaror, IV. R. Lake.—Dated 17th April, 1878.—(A emmu- 
nication.) 6d. 

A flexible elastic metallic box composed of two discs of thin corrugated 
sheet metal connected at their peripheries by a close joint, is suspended 

thin a chamber that ts the supply pipe and burner. The interior 
of the box communicates with the outer atmosphere, and is compressed 
or expanded as the pressure of gas varies, and therepy operates a valve to 

gulate the admi of gas into the chamber. 
1543. Apparatus ror Weicuino, &c., G. Westinghouse.—Dated 17th 
April, 1878.—(Not eeded with.) 2d. 

A vessel cont: uid is covered with a flexible diaphragm, and on 
it is placed the weight or strain to be ascertained. From the vessel a 
pipe is led to a column of mercury or other pressure gauge. 

1544. Topacco Pips, IW. R. Perry.—Dated 17th April, 1878,—(Not pro- 


with.) 2d. 

The stem of the pipe is bored out so as to form a chamber, and the 
mouthpiece is fitted with a plug to fit the chamber and has a tube pro- 
jec' about jin. therein. At the junction of the stem and bowl is a 
second plug with a similar tube, 4 omy the former, but the two ends 
are not in contact, so that nicotine from the bow] is prevented from flow- 
ing to the mouthpiece, and saliva from the mouth is also prevented from 
flowing to the bowl. 


a. Ratiway Siena Apparatus, @. Schofleld.—Dated 17th April, 1878. 


Fog signals are placcd in a box b th which a travelling slide or table 
with suitable recesses is caused to travel by an arrangement of levers or 
w in connection with the signal cabin levers. When the table is 
moved forward to the rail it is pushed on to the latter and the lead clips 
bent over to the form of the rail by suitable levers, thus securing the 
signal, the table then returning to the box until again required. 
bre Lips ror Ciaret Juas, J. and B, Adkins.—Dated 17th April, 1878. 


4 The lid is hinged to the jug and the handle is also hinged, and has a 
pin which bears on the under side of the lid and opens the same when 
the jug is lifted. The lid may also be hinged and the handle fixed, a 
small counter-balance weight passing from the lid under the handle, so 
as to open the lid when the jug is inclined. 

1547. Pennoupers, IW. Devitt and J. Parkinson.—Dated 17th April, 1878. 


4d, 

The barrel of the metallic holder is cut away so that the fingers do not 
come in contact therewith. 

1548. Apparatus ror Parina Linsgeep Cake, M. Fentov and 8S. Nurse.— 

~ —Dated 17th April, 1878. 

A pair of knives are so ground that their cutting edges, when together, 
form an angle or V ; the knives are each attached to arms carried upon 
fulcrum studs, the other ends of the arms being connected by a cross 
bar. The knives and arms are mounted on a framework, the cutting 
edges being parallel to each other, so that when the arms are worked, 
the knives move to and fro, vryraree | and receding from euch other, 
cutting and paring the edges of the cake to an angie. 

1549. Apparatus ror Heating THE Ferep-water or Locomorive 
Enaines, H. K. Newton.—Dated \.7th April, 1878.—(A communication.) 
(Not proceeded with.) 2d. 

Anumber of small tubes are attached to a metal plate at either end and 
placed in a horizontal cylinder. One of the plates is attached to one end 
of the cylinder, the other plate being free to move as the tubes expand or 
contract. The exhaust. steam from the cylinders of an engine passes 
through the tubes, and the feed-water passes in at one end and out at the 
other end of the horizontal cylinder. 

1550. Winvow Fasreninas, @. N. Manajield.—Dated lith April, 1878.— 
—(Not proceeded with.) 2d. 

A spring bolt takes into a socket, and is capable of rotating therein, so 
as to lock against a shoulder and be retained. Two or more such sockets 
are made in a plate attached to a vertical rail of the top sash, so that the 
window may be held in position when partly opened for ventilation. 
me are Apparatus, 7. J. Constantine. — Dated 17th April 

1878. . 

An outer vessel is supplied with water through a funnel, and a second 
vessel is suspended therein, leaving a cleirance between the sides and 
bottom. When the outer vessel is heated, steam passes into the inner 
vessel by the open top, and cooks the article placed therein, or makes an 
infusion ur decoction. The lid of the outer vessel may be pierced and a 
third vessel placed above it. 

1558. CLock Movements, EB. 7. Hughes.—Dated 17th April, 1878.—(A 
communication.) 6d. 

In order to dispense with the usual train of gearing between the power 
and the escapement wheel, a central shaft is mounted in bearings, so as 
to revolve freely, and through its centre — the shaft of the escape- 
ment wheel. Concentric to the central shaft is a fixed circular toothed 
rack, and attached to the central shaft is an arm extending radially 
outwards, and forming a bearing at its outer ond for a radial shaft, the 
inner end of which has its bearing in the central shaft, which carries it 
round, On the outer end of the radial shaft is a pinion gearing with the 
rack, and on its inner end is a toothed wheel gearing with a pinion on 
the escapement wheel shaft. The central shaft is caused to revolve by a 
spring or by a weight on a drum, 

1654. Instrument ror DescripinG CrrcLes or Arcs, 7. P. Worthington. 
—Dated 17th April, 1873. 6d. 

Two wheels of different diameter are adjustable on a graduated spindle, 
so they may be caused to revolve and describe circles of a given diameter, 
or arcs of circles, on the principles of a rolling cone. 

1555. Sreamine Fasrics, J. Hawthorn.—Dated 17th April, 1878. 6d. 

‘The fabric is subjected to the action of steam under pressure, the aper- 
ture through which it passes on entering and leaving the steam chamber 
being rendered steam-tight, by causing the fabric to pass through a vessel 
containing mercury, and forming steam-tight nuts. 

1658. AppLyINne SreaM oR OTHER Power TO THE STEERING OF Suips, W. 
Clarke.—Dated 17th April, 1878. 8d. 

Two standards mounted on a bed-plate carry a hollow shaft at the top 
of the standards, and a solid shaft about midway between the bed-plate 
and the former shaft. The lower shaft carries loose upon it a worm- 
wheel with an internal cone on one face, and also a loose spur-wheel 
with an internal cone at its centre upon it in gear with a pinion on the 
hollow shaft, and also a sprocket-wheel keyed to it to receive and actuate 
a chain passing to port and starboard, and then led to the rudder-head in 
the usual way. Between the worm-wheel and the spur-wheel there is on 
the lower shaft a double-ended male cone clutch sliding on feathers, and 
which can be put in gear either with the worm-wheel or spur-wheel by a 
hand-wheel forming part of a screwed nut on a thread, also on the lower 
shaft. Steam or other engines are fitted on the bed-plate, one at each 
end of the frames or standards, and drive a shaft common to both, 
which has a fixed worm in its centre taking into the worm-wheel on the 
lower shaft. 

1559. Constructive anp Fixino Raixs, W. H. Tooth.—Dated 17th April, 
1878. 6d. 

The ends of the rails are cut off at an angle in order to make them 
overlap those of the adjacent rails when placed in position. This is 
effected by mounting a saw frame with bearings to hold the saw spindle, 
so that the rails when forced against the saw will be cut to the requisite 

le. The rails are straightened by passing them through a series of 
rollers, the top rolls of which are adjustable by screws, 

1560. Hor Arr Furnace, H. Conradi,—Dated 18th April, 1878.—(A com- 
munication.) 6d. 

Fuel is burnt on a grate in a boiler similar to a locomotive boiler, and 
the fire-box and supply pipes are surrounded by a water compartment. 
A reservoir receives the water as soon as it expands the heat, 
and at the of this vessel is a pi ¢ a sieve, which 




















pierced passes 
pardy ay doy chamber in order my mix the dry air with the va) of 
the water while the pipes go underneath the grate, so the 


excess of vapours is carried away. 





a3 REEDs For Weavino, W. F. Bateman.—Dated 18th April, 1878. 


Bet d t d steel wire is flattened and used instead 
wire for the manufacture of reeds. “i — 
1563. Preparation or GunpowpeR ror Use my Carrrivces, F. A. 
Brydges.—Dated 18th Apri, 1878.—( communication.) 4d. : 
Pichon a re tytn paves b Poe cartridges of a disc of 
‘8 powder rst ie 
with ordinary black jewier. - ee ee 
1a0e. se FOR peas 6 ExtineuisHine Gas By ELEcTRIcITyY, 
5 f — U il, 1878.—(A icatio 
e resected th) i 4 April, (A commun: m. )-—( Not 
¢ coc opened or closed by means of a clock movement arranged 
to make and break the contact at roper times. The gas is ignited b 
ro somay f and brea! the electrical circuit, and thus producing a spar 
when the cock of the burner is opened. . ‘Fite eonducting wires are sup- 
onto 4 attachments, which may be readily affixed to any ordinary 
1565. Snavina Soar or Larner, A. Hampel.—Dated 18th Apri 
(Not proceeded with.) 2d. : we sete 
The soap or lather is composed of 6'6 per cent. of cleansed olein, 18 per 
cent. hot water, 5-4 per cent. soda ley at 25 deg., 12°5 best white soap, 
50 per cent. boiling water, and 12°5 per cent. spirit at 90 deg. 
SOD, Tomes Forks, C. J. Sims.—Dated 18th April, 1878.—(Not proceeded 
we 


a, a 





A “steel” or knife sharpener is combined with a fork by roughe 
or corruguting the stem or prongs. os 
1068. Feepina Steam Boers, G. and J. Weir.—Dated 18th April, 1878. 

The air is separated from the feed water in order to prevent the injuri- 
ous corrosive action due to its presence in the water. Where a super- 
heater is used the feed water is introduced at an inlet near the top of the 
vessel, the inlet valve or nozzle being loaded so as to cause the water to 
be scattered in a spray and be thoroughly mingled with and acted on by 
the steam before descending tothe main body of water. The air separated 
by the action of the steam is carried out of ‘the boiler in the current of 
steam passing to the engines. 

1569. Apparatus ror Dryina TexTiLe Fasrics, 4. L. Sifroid.—Dated 
18th April, 1878.—(Not proceeded with.) 2d. 

The saturated steam from a boiler is led into a chamber above the 
boiler, in which the particles of water carried by the steam are separated 
and conducted back to the boiler, the steam passing through a series of 
chambers formed with serpentine passages, and placed along the inside 
of the longitudinal flues of the boiler. From the last chamber the steam 
thus superheated is conducted into a coil of pipes laid upon the floor of 
the drying chamber. 

1570. Printina Macutnes, E. Vauthier.--Dated 18th April, 1878. 6d. 

In order to insure a more accurate register of the paper in printing 
machines, whether in separate sheets or a continuous web, the usual 
tapes are replaced by endless metal bands or chains, having small pins 
at distances apart, on to which the edges of the paper are het in 

ing between feed rollers covered with felt. In addition to *he metal 
nds, ordinary tapes can be My ya which, at the feeding end of the 
machine, lay themselves upon the upper edge of the paper after it has 
been placed on the metal band, the pins of which will pierce both the 

Ba r and tape, thus confining the paper between two tapes. At the 

elivery end the tapes are separated by guide rollers, and the paper is 
raised off the pins by lifting plates acting from below. 

1571. Emsroiperina oR ORNAMENTING WovEN Faprics, J. Ridings, H. 
ny W. 8. Mackie.—Dated 18th April, 1878.—( Not proceeded 
wun. . 

Wool is secured to the surface of the fabric by a Bonnaz embroidering 
machine, and is arranged thereon by the aid of the operator, in any 
des. pattern. 
15°72. Bars or Carpine Enoine Fits, &c., G. and B, Ashworth.—Dated 

18th April, 1878, 6d. 

This relates to improvements on patent dated 8rd November, 1877, and 
consists of attaching the clothing to the wooden flat by wire pins or 
staples, the margins for attachment being comparatively narrow, and to 
enable the pins to be driven into margins without splitting the wood the 
edges of the face of the bar are bevelled and the pins are driven in 
diagonal directions. In order to facilitate the securing of the clothing 
to the bar a modification of card setting apparatus is employed to form 
the staples frora a continuous length of wire, aud to fix them in position 
to secure the clothing to the bar. 

1573. Prerarep Liquors ror MIXING witH ALCOHOLIC AND Vinous 
iar sa &e., A, Collingridge and R. F. Lecerf,—Dated 18th April, 
1878. 4d. 

In lieu of water only being used as an agent for the reduction of and 
admixture with alcoholic and vinous substances, cistillates of infusions 
or decoctions of the leaves of the Chinese or other Asiatic tea shrub are 
employed. 

1574. Burron-workina Macuines, C. M. Sombart.—Dated 18th April, 
1878.—(A communication.) 6d. 

The feeding of unworked buttons is effected by a sledge or carriage 
horizontally conducted by four wheels running on rails. In an inclined 
rail a channel is cut that laterally corresponds with the diameter of the 
unworked button. A second rail, adjustable by slits and pins, lies over 
a channel to such a height as to prevent the buttons turning over, The 
working of the button is as follows:—An axle is kept in uninterrupted 
rotation by a pulley. A cutting tool secured in a rod is to be used to 
round the button. While the sledge is removing from the chuck, a rod 
is sunk, so that the cutter slightly touches the button. From thence the 
rod sinks very slowly, and presses the cutter into the button, which 
adopts the form answering to the shape of the cutter. The turning done, 
the rod rises, and is followed by an upward motion of a ring, causing the 
loosening of the button, in order to be immediately afterwards thrown 
out by a steel plate. 

1575. APPARATUS FOR ATMOSPHERIC PurRIFICATION, W. Lawrence.—Dated 
18th April, 1878. -(Not proceeded with.) 2d. 

A receptacle contains a suitable vehicle of sufficient evaporative surface 
steeped in tar, and the canister has suitable inlet and outlet pipes 
furnished with regulators, by means of which air enters and leaves the 
apparatus, 

1576. Looms, F. — and J. Turner.—Dated 18th April, 1878.—(Not 


proceeded with. a 

The shedding is altered so that plain cloth or patterns may be woven 
as desired, by operating on the treadles through the medium of one or 
the other of two wheels running in contrary directions, so that the 
treading may be reversed when desired, and to regulate the reversal a 
pattern chain or its equivalent is employed. 

1577. CarriaGe Suarts, H. Gold.-—Duited 18th April, 1878.- (Not proceeded 
with.) 2d. 

Upon the centre of each shaft is secured a fulcrum, through which passes 
a screw parallel with the haft, and carried in two brackets fixed to its 
under side. On each end of the screw is a thumbscrew, and a spindle 
from the front stay of the carriage passes through the fulcrum to fix the 
shaft to the body. By turning the thumbscrew the shaft is lengthened 
or shortened. ‘I'o bring the points of the shafts closer together an adjust- 
ing screw with a double nut is placed at the vack of the body of the car- 

e, and attached by a plate to the end of the shaft, so that by turning 
a thumbscrew this end of the shafe will be drawn closer to or set further 
from the body of the carriage, and the points of the shaft be thereby 
made to approach or recede from each other. 
1580. Grass Furnaces, P. Gilston, W. Riley, J. W. Chadwick, and J. 
Gregg.—Dated 18th April, 1878.—( Not hacia with.) Wd. 

Dampers are provided at suitable positions in the flues leading to the 
main shaft, so that by regulating or closing the damper as much heai as 
required may be retained. 

1581. Bepsteaps, 7. Allen and J. Martin.—Dated 18th April, 1878, 6d. 

The bottom of the bedstead is formed of wood laths placed longitudin- 
ally from head to foot, and resting on a transverse bearing plate at each 
end, which is cylindrical and tubular, and rests at each end in a 
formed on the corner uprights. Children’s cots are formed with sides to 
open and close, each ny en having a slot piece deep enough for the 
lower rail of the side to be raised clear of an upper catch attached to the 
collar top of the py soe A portable head rest consists of an iron frame, 
which may slide on the side and be fixed by set screws. A piece of canvas 
is stretched on the frame, which carries a slotted quadrant to regulate 
the inclination of the rest. 

1682. Sranners, Pire Tonas, &c., J. BE. Rogers.--Dated 18th April, 1878. 


6d. 
The stationary jaw is fixed on the end of the a bar, and the 
movable jaw slides thereon. The handle is hinged to the spanner bar 
and connected by a link to the movable jaw, so that by revolving the 
handle the opening between the jaws is increased or diminished to close 





on the nut, when the handle is secured in position by a nut passed over 
the end of the pin passing through the hinge, which end is screwed to 
receive the nut, 
1583. Sream Borers, J. W. Ballard.—Dated 18th April, 1878.—(Not pro- 
ceeded with.) 2d. 
The apparatus for heating and circulating water consists of a series of 
the top of the fire-box of 


rows of compound water tubes depending irom 
the boiler. Each tube consists of an inner and outer — latter open 
at top and closed at bottom 

a chamber, which also supports the inner concen! 


tubes open at the top and bottom. The inner tubes are fixed in holes in 
a perforated plate, een the two parts of w! the cham’ 
is com: , such di the chamber into compartments. At 
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Dec. 6, 1878. 








Supp.yinc WATER-CLOSETS WITH DEODORISING 
“ye &e., 8. Johnson.—Dated 18th April, 


that is to say, ten parts 

1587 Prop APPL RecuiaTion OF Execrric Cur- 
A UCTION, ICATION, AND 

nents, I. L. Pulvermacher.—Dated 20th April, 1878.—(Not proceeded 


This relates to improvements on patent No. 3469, of the year 1877. 
The lower part of Ee ccsery, Berend tt elemerts similar to those 
described in the fication of said patent, is composed of a basin or 
receiver with double bottom, or of two receivers hermatically joined. The 
bottom or upper receiver, when two are employed, is pierced with holes 
See GO 
with an ann ‘or 
cavity, remaining always yh described said specification, but with 
the difference that this plug or stopper, instead of being at the top of the 
cylinder, is at the bottom. 

1588. Merauic Nertine, J. Temple.—Dated 20th April, 1878.—(Not pro- 
ceeded with.) 2d. 


with, 

This consists in making the nets from spring or other wire made into 
coils in a mandril, or a pulley, or a drum, or otherwise, as round wire 
spring rings, and capable of being thus readily attached to each other and 
taken to pieces. ; 
1589. Vatve Cocks or Faucets, B. P. Alezander.—Dated 20th April, 

1878.—(A communication.) 6d. 
The valve is kept on its seat by a coiled spring behind it, and the front 
end in a nozzle, by pushing in which the valve is lifted from its seat 
and allows the passage of the liquid. The nozzle may be depressed by a 
yoke and cam lever, or in any other convenient manner. 
1590. Carpine Enatne, J. and J. BE. Holden.—Dated 20th April, 1878. 6d 

This ists in a cleansing cylinder or cylinders, which are brought in 
circumferential contact with the cylinders, doffers, and workers to be 
cleansed, and when in this position rotated at a higher circumferential 
speed than that of such cylinder, doffer, or worker, and maintained in 
such contact until such parts are cleansed of their impurities, after which 
it is se therefrom a sufficient distance, and when in this relatively 
distant position, rotated at a slower speed for the purpose of preventin; 
the accumuiation on these cylinders, doffers, and workers, of fibres an 
impurities which escape during the working of the card. 

1501. Reviviryine Spent Lime, G. R. Hislop and W. Young.—Dated 20th 
April, 1878. 8d. 

This consists of an apparatus in which the lime is submitted in revolv- 
ing or oscillating cylinders to the direct action of the products of combus- 
tion from a furnace (assisted or not by steam), the said products passing 
in one direction, whilst the lime under treatment travels in the reverse 
direction. 

1592. Insrruments oF ANGULAR MEASUREMENT FOR SURVEYING IN 
Mines, J. Whitelaw.—Dated 20th April, 1878. 6d. 

This consists in providing the compass box of instruments of angular 
measurement, with a rigid graduated arc fixed to the sides of the said 
box, 80 as to cross over the centre of its face in the direction of the line 
of sight, and with a movable arc turning upon bearings in the sides of 
the compass box, in a line atright angles to the line of sight, the movable 
are carrying at its top above the rigid arc a frame provided with sights, 





* ora telescope, or both, whereby the instruments are rendered capable of 


working to an angle of 90 deg. 

15904. Renxperinc PerMaNeNT THE Ficures anp ScavLes AFFIXED TO 
Tuermometers, &c., B. J. M. Cetti.—Dated 20th April, 1878.—(Not 
proceeded with.) 2d. 

This consists in cutting or etching the divisigns on the instruments, 
and filling them in with a colour best adapted to the instrument. 


1595. Apparatus ror CHECKING AND Recorpinc Cash TRANSACTIONS, 
G. R. Geldard.—Dated 20th April, 1878.—(Not proceeded with.) 2d. 
This relates to improvements on patent No. 2907, dated 13th July, 1877. 
The feeding apparatus is caused to print the tickets. The letters, signs, 
and marks are formed on the circumference of one of the feeding rollers, 
and inking apparatus ‘is vided to ink the surface of said roller, so that 
each time the riband 4 ee x is fed forward a ticket is printed, the 
record of the transaction having previously been written on the riband, 


1508. Purcine on Revier Cocks ror Stream Enotnes, W. 2. Gedge.— 
Dated 20th April, 1878.—(A communication.)—(Not proceeded with.) 4d. 
In order to let out automatically the water formed by condensation in 
the cylinders of steam engines, a bronze piece screw-tapped at both ends 
is screwed in the place of the ordinary purge cock, and is pierced with 
two ch is, one icating with the cylinder and terminating in 
an annular groove, and the other starting from the centre of the piece 
and leading to the outside. A washer hermetically closes the channels, 
and a cap is screwed on to the end of the bronze piece, forming a space 
in which the washer plays. 


1598. Rearinc anp Mowine Macuines, A. McGregor.—Dated 20th April, 
1878. 8d 


6. . 

This relates to improvements on patent No. 699, dated 20th February, 
1877, and ists in an arrang tt of the rake cam or cams combined 
witi the movable friction rollers, whereby the loose or movable piece of 
the rake cam is dispensed with, whilst at the same time the rake arms 
are securely guided in their path, whether as rakes or gatherers, and are 
perfectly liable, either aut tically or by the man driving the 
machine. 











1599. Corsets, W. Champness.— Dated 20th April, 1878. 4d. 

This consists principally in the introduction into the corset of a straight 
belt of webbing running horizontally round the waist, and neither 
covered nor lined, so as to admit of free ventilation. 


1600. Harmonioms, 8. Howard.— Dated 20th April, 1878. 6d. 

Instead of mounting the keys at their back extremities as usual, they 
are mounted at or about the centre of their length upon the usual pins, 
and a slot formed at the back extremity of the key is passed beneath a 
bu screwed upon an adjusting wire or screw, the lower extremity of 
which is connected to the pallet or valve which is hinged in position. 
Beneath the usual keys is arranged a series of diagonal levers, the front 
extremities of which can be brought into close contact with the under 
surface of the keys at the will of the operator, and the back extremity 
of each of which is slotted and arranged to pass beneath a button screwed 
upon the adjusting wire or screw appertaining to the same note upon a 
higher or lower octave, so that by the striking of one key two pallets or 
valves are opened at pleasure. 

1601. CLeantne, Fruiina, anp Stoprermne Bort.es, F. B. Michell.—Dated 
20th April, 1878. 6d. 

The bottle is formed with two compartments communicating with each 
other through the centre, the top chamber being formed so as to prevent 
the internal stopper turning over from its proper position. The stopper 
is formed so that a slight pressure on the top opens apertures therein and 
allows the escape of the free gas in the bottle, when the cork falls easil 
away from the mouth of the bottle to allow the of the liquid. 
The bottles are filled on a hinged cradle, the mout being forced on toa 
nipple, and when full the cradle is turned over, causing the stopper to 
fall into place, where it is kept by the pressure of the gas. The bottles 
are cleaned by introducing a revolving brush through the neck, the 


exterior of the bottle resting on a second brush, thus cleaning both parts 
simultaneously. ead 7” 


1602. ArtiriciaL AND WATERPROOF MARBLE, R. Guelton and D. G. Sande- 
man.-—Dated 20th April, 1878. 4d. 

The marble is produced with ‘‘ Keen's cement” and mineral or vegetable 
colours mixed with water. The cement is first made to the required 
form in a mould and then tinted with the different shades required, the 
colours being applied to the surface by nets made with fibres of silk which 
have been — in the colour, and which, when the veins are traced, 
are removed. 


1603. Sarery Lamps, J. Rayner, M.A.—Dated 20th April, 1878. 6d. 

In order to isolate the flame of the lamp from the external atmos here, 
a cover is vided for the gauze, and may be made to close over it in a 
telescopical manner or to slide horizontally round the gauze and cover it. 


1605. Musicat Iystruments, H. Fiehn and BE. Witte.—Dated 2 i 
1878.—{Not proceeded with.) 2d. = 
nas are made from plastic clay or other ceramic plastic material 
free from lime, the clay being compressed in a mould by means of a press 
with an excentric or a lever, so as to enable a sufficient pressure 
to be exerted on the material to be employed. 





A four-way cock or valve is 

fluid with respect to the cylinder and piston employed to actuate the 

tiller, such cock used in com! 

with and moved by tiller or other object to be acted upon. : 

1607. Fi pea Fue. at — F. Hutchison.—Dated 20th April, 1878. 
ot : 

A beppee in front of the furnace. contains » store of fel, and at the 

open bottom of the hopper is an inclined shoot terminating at its lower 

end at the curved plane in which the top of the feeding box travels as it 

retires from under the opening in the bottom of the furnace. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING 


WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tux iron trade of South Staffordshire has not improved upon 
last week. More than the customary prudence is being displayed 
in conducting negotiations. Hence new orders of magnitude are 
few. ‘Transactions appear nearly confined to the most retail 
operations, to carry traders over into the new year; and this is 
true as well of the business in pig as in finished iron. Concur- 
rently, ironmasters are reducing their production. Prices have 
suffered no quotable change, but almost everything offered is 
weaker. The exception, as last week, is domestic coal. There 
is only one colliery now on in the Cannock and Cannock Chase 
field. In that case the pits are situated at Cannock proper, and 
the men have been allowed to keep at work on the terms to be 
hereafter determined upon as applicable to the whole district. 

The New British Iron Company is preparing to stop the blast 
furnace it has now alight, and to stop also most of its 
collieries, but it will hold itself in readiness to execute 
any finished iron orders it may accept, for it has a con- 
siderable stock of pigs available for consumption in its forges. 
The long-estabiulion | firm of W. and J. S. Sparrow and Co. 
blew out on Saturday one of their two Millfields furnaces, which 
they have been lately working, and the other will be put out if 
the trade does not early revive. ‘The same firm have stopped the 
forges on one side of their finished ironworks, but they are pre- 
pared to keep the mills running upon the same side as occasion 


ma uire. 

‘The threatened imposition of a heavy duty upon iron imported 
into Germany was much discussed to-day—Thursday—in Bir- 
mingham, and yesterday in Wolverhampton. This district would 
not, however, be immediately affected if the German ironmasters 
should succeed: When, at the beginning of last year, the former 
duties were taken off, enterprising middlemen in the leading towns 
of Germany sought with much perseverance to obtain agencies for 
the sale of Staffordshire ironin the Fatherland. Very little addi- 
tional trade has, however, been done. The.difficulties which had 
already surrounded German ir ters, together with the 
severity of the Belgian competition, was enough to pre- 
vent an active trade, for Staffordshire could not accept 
the prices at which alone business could be done. The few sales 
which have been made relate mostly to sheets. Consumers of 
pigs of the class made in the North of England were inclined to 
anticipate advantage from the protectionist movement in Ger- 
many, since if Cleveland and Scotch firms should be robbed of 
one of their best foreign markets, then it was assumed that the 
displacement will make the article cheaper in price in the home 
markets. 

Sheet makers have still to meet the Belgians in the London 
market. Belgian latens are selling in London at £10 4s. Quite 
a low price for Staffordshire latens in the same market is £10 15s, 
Lower than that the maker of a good article can scarcely go 
without loss. An inferior article can be sold at that figure with- 
out much if any profit; and it would have the disadvantage not 
merely of the ils. per ton in price, but the disadvantage more- 
over which arises out of the fact that a test which some Belgian 
latens have just been subjected to on the Thames, in comparison 
with certain Staffordshire latens, has been to the advantage of 
the foreign product even at the lower figure. 

On Sontag there will be a meeting of the Iron Trade 
Wages Board, at which the masters will propose that the ton of 
22401b. which will have to regulate all transactions after the 
beginning of next year by virtue of the new Weights and 
Measures Act, shall be paid for at 7s. as puddlers’ wages. This 
is a decrease on the ton of 6d., but then the old ton, for which 
7s. 6d. is now being paid, is 24001lb. The terms of the proposi- 
tion have already been discussed by the men at a delegate meet- 
ing. It will by them be attempted to get all the advantage of the 
decrease in weight by requiring that 7s. 6d. shall still be the 
price for puddling. Without advancing any reason for the 
alternative, the operatives have this week reconfirmed the reso- 
lution of the previous meeting to give notice for a rise of 10 per 
cent. in their wages if, for the new ton, the same wages should 
not be paid as for the old. 

The public examination of Joseph Jewkes, iron merchant, of 
Wolverhampton, bankrupt, took place in the county-court in 
that town on Monday. The statement of affairs showed liabilities 
amounting to £6102, and assets £675. The debtor admitted that 
he had been insolvent since 1874, and that during the first nine 
months of this year he had been ly selling iron, mainly 
nail sheets, at from 5s. to 25s. per ton less than he had agreed to 
Pay. for them. 

in-plates still rise. They are 1s. 6d. to 2s. per box advance 
upon the late minimum. Only upon these terms can even large 
buyers in Liverpool get supplies, whether from South Wales or 
from South Staffordshire. 

Some excellent orders have this week come to hand for small 
machinery, agricultural implements, and general hardwares for 
the ree J South American markets, and some excellent agricul- 
tural implement orders have at the same time been placed on 
account of New Zealand. 

The galvanisers report much want of new business in res 
of corrugated roofing sheets; yet there are merchants both in 
Birmingham and Wolverhampton who have a first-class connec- 
tion with Australia and New Zealand, with India, the West 
Indies, and with South America, who are still receiving valuable 
indents for that commodity. The prevailing prices are regulated 
for export by £14 as the quotation for aivetead corrugated 
sheets of 24 w.g., delivered in Liverpool. A great business is, 
however, being done by those galvanisers who are makers of 
feeding racks, feeding troughs, and the like, required by stock 
raisers in the agricultural districts. Much impetus is being given 
to this branch by the steady adoption at farms of stock feeding in 
preference to corn growing. 

There is again much complaining throughout manufacturing 
circles in Birmingham and South Staffordshire at the disadvan- 
tage which this district suffers in competition with manufacturers 
upon the seaboard and in London, owing to the high railway 
freight. In South Staffordshire the hope is encouraged that 
the intention of the Midland Railway Company to carry goods 
direct from Wolverhampton to London over their own system, so 
soon as the requisite warehouse and station accommodation has 
been established, will be accompanied with some freightage relief. 
The Chamber of Commerce of cbacbemaies have appointed a 
deputation to wait upon Mr. Allport, with a view of inducing the 
Midland to take the lead in the much needed reform. pba 
their inland position, manufacturers in this district are suffering 
more heavily year by year; and not the least from manufac- 
turers in London, the tendency to increase factories for the mani- 
pulation of metals in and about the metropolis having of late 
grown considerably. Any condition of things by which our 
position is disadvantaged in the Antipodean markets is of grave 
importance to us, the Australians being by far our best export 
customers. Castings, even of so elementary a sort as di 
for Cambridge rollers, for example, are 30s, 








Welvohamptes to London, yet they can be sent from London 
to or 18s. 6d. In the item of alone, therefore, 
the on founder has an advantage over th Staffordshire 
of 30s. a ton in business of this class with the Antipodean 
markets. What is true of this industry is true, likewise, of all 
other industries carried on in London and South Staffordshire 
Re nsset ote “the ‘Ti Sos distedons the Mines Drainage 
‘o assist in e Tipton ; 
ethend. graeme) on Wednesday afternoon—subject to 
patie ob agabrsogarg, 9a has fig hbo tgs oe £5000 
the et ae canine 
meeting confirmed the minute in which they had bef 





tt, 
lliery proprietors and iron manufacturers, of Bradley, Bilston, 
has this week been set on by the South Staffordshire Mines 
ee Tic tn Tins Tiles endian all the Miele silos of 
lift 0 e Fie oles engine an e Moxley e 
the same firm, wiih ciee ion gal worked by the pe A my 


will be —, three million 
hours, since four lifts L F u 
comparatively shallow depths. The immediate effect, it is hoped, 
will be to stop the water from overflowing into the Tipton 
district, whither it has ery found a way. 

The ironstone miners of the Chatterly Iron eer ee of North 
Staffordshire, some 900 in number, have been notified that their 
consent to take a reduction of 5 per cent. in wages will not be 
entertained by the company, who intend to enforce the drop of 
10 per cent. for which they gave notice. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is no material change to report in the iron trade of this 
district, business continuing in the same dep: condition as 
last week, with, if anything, even less doing in the market. Of 
course, the present is always about the dullest period of the 
whole twelve months, and, under ordin: circumstances, no 
large amount of business could be looked forward to until the 
turn of the year; but the present stagnation in trade throughout 
all its br is ptional, and an almost entire absence of 
orders is the general complaint from nearly every section of the 
iron industry, and but slight hopes are entertained of any early 
improvement. 

n this district not one-third of the blast furnace plant is now 
in operation, and the local smelters are unable to find a market 
for even their present restricted production. Every order that 
comes into the market is keenly competed for by sellers of out- 
side brands, and some of these are offered at figures which Lanca- 
shire makers find it im ible to touch, even where they have a 
considerable advantage in the rate of delivery. For delivery into 
Manchester the quoted prices of Lancashire iron are still 49s. per 
ton for No. 3 amma and 48s. for No. 4 forge, less 24 per cent., 
but at these figures the business doing is little more than nominal, 
and it is only where makers are more favourably situate as 

the carriage from their works, and are able to take lower 
prices as compared with Lincolnshire and north-country irons, 
that they can secure any orders of importance, 

In outside brands of pig iron se ad are has A irregular, and 
Middlesbrough irons have been offering for rather less money 
than last week, without, however, having any effect upon the 
amount of sales; indeed, the quantity of Cleveland iron now 
coming into this district is extremely small, and North 
country houses seem to have pretty nearly lost this market for 
the present, both Scotch and Lincolnshire irons being offered at 
figures which give them the preference with consumers. The 
quoted prices for delivery equal to Manchester may be given 
about as under :—Middleshrough No. 3 foundry, 44s. 6d. to 45s.; 
No. 4 forge, 6d. per ton less, net cash; Lincolnshire No. 3 
foundry, 47s. 6d.; No. 4 forge, 46s. 6d. per ton, less 24, but there 
are brands offering at much lower figures than these ; Derby- 
shire No. 3 foundry, 48s. 6d. to 49s.; and No. 4 forge, 47s. 6d. 


to 48s. bac ton, less eB ar cent. 

The finished iron trade is very quiet, and the works all through 
the district continue very slack. Prices are weak, makers in 
most cases being open to offers where buyers have good specifica- 
tions to place, and Lancashire bars delivered into the Manchester 
district can be readily bought at £5 15s. to £5 17s. Gd. per ton ; 
Middlesbrough at about the same figure, and North Staffordshire 
at £6 per ton. 

The first steps towards the general reduction of wages through- 
out the iron trade of this district, to which [ alluded in my last 
report, are now being taken, the boiler makers at some of the 
a works in the Bolton district having received notice of a 

uction in wages to the extent of 4s. per week, the rate of 
wages paid in this branch in the Manchester and Bolton district 
being in some cases 10s. per week more than is paid in Leeds, and 
as much as 15s. over the rate paid in Glasgow. 

An interesting paper, ‘‘On the Utilisation of Blast Furnace 
Slag_and other Waste ucts,” was read by Mr. I. Bowes, of 
the Pendleton Ironworks, at the meeting of the Manchester 
Scientific and Mechanical Society last week. Mr. Bowes stated 
that some millions of tons of this slag had been used in the forma- 
tion of a breakwater in the river Tees; two companies were now 
at work manufacturing it into bricks, paving sets, concrete, and 
other articles; and in addition to this, it had been introduced 
into the manufacture of glass, works being now in operation in 
in Northamptonshire where the slag was run direct from the 
iron furnace into the glass furnace. Specimens of bottles, paving 
sets, and other articles manufactured from slag were also 
exhibited by Mr. Bowes. 

The demand for the better classes of round coal is improving as 
the winter advances, and the house coal collieries are now, as a 
rule, going pretty near full time, but prices are still no higher, 
although colliery proprietors are now able to adhere pretty firmly 
to their list rates. Other classes of fuel are without change, torge 
and steam coal, burgy and slack being all very bad to sell, and 
extremely low in price. The average quotations at the pit 
mouth are about as under :—Best coal, 9s. to 9s. 6d.; seconds 
about 8s.; common, 6s. to 7s.; forge and steam coal, 5s. to 5s. 6d.; 
burgy, 4s. to 4s, 6d.; good ordinary slack, 2s, 6d. to 3s. 6d.; with 
common sorts offering at 2s. per ton. 

e Lancashire coke trade is very — owing to the small 
demand for iron-making purposes, and prices are — large 
coke being quoted at about 17s. per ton at the ovens, and small 
coke about 11s. per ton. 

The monthly meeting of the South Lancashire and Cheshire 
Coalowners’ iation was held at Manchester on Tuesday, Mr. 
J. H. Johnson, the president, in the chair, but no business of 
importance was brought forward. 

*Change at Barrow on Monday I was told that the position 
of the iron trade of this district had not changed in any respect, 
that the business done during the past few weeks has been much 
below the average of last month, and lower than at this period 

year. The market is quiet in the strictest sense of the word, 
and the amount of iron being made is greater than the amount 
sold. Bessemer qualities represent as nearly as ible three- 
fourths of the production of the furnaces, while the forge trade 
is so inactive that one-fourth of the output of pig iron is suffi- 
cient to meet the demand. The directions into which forge iron 
ort 





generally finds its way are more or less influenced by the de 

sion, as may be imagined when it is remembered that a 

time ago the output of Bessemer and forge iron was about 

as regarded its tonnage. Prices show no variation. Steel mab 

are not fully employed, but they consume a 
er iron, and the output 


ual 
ers 
of 





tonnage 
e of steel, principally as regards 
railway material, 


is very large. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the iron trade prices have now undoubtedly reached their 
level, the present rates being under those current in 1870, before 
the rise took place. Production is daily being lessened, and the 
number of unemployed increased, yet the supply is still far in 
pea of ie reg Poadgeeses oe . : on in eddies 

ates, and very little guns, shot, or shells. e 
Tea that war is a good thing for Sheffield is quite a ddteadons It 
is in times of peace that even war material is le. 

In the steel trade I hear of some fair American orders for the 
best classes of steel, such as Jessop’s, which enjoy a special 
reputation in the States. Secondary qualities are not called for 
by American customers, and the general steel trade with that 
market cannot possibly recover a healthy tone while the present 

duties are in operation. ‘‘Give us fair play with the 
tariffs,” said a manufacturer to me this week, ‘‘and we would 
soon make them jump.” I hear of some good orders for steel on 
home account, as well as for the German, French, and Russian 
markets. It can scarcely be said, however, that the steel works 
are employed above one-third of their capacity, though it must 
he remembered that their capacity has been greatly increased of 

ears, 

The demand for railway material is unaltered since my last. 
For rails, axles, and tires there is a good call at the usual low 
prices. + hear, however, that railway springs, at one time an 
important branch of the Sheffield heavy trade, are now being 
superseded by foreign springs, which are supplied at rates 
ey, inconsistent with quality. 

e cutlery, Britannia metal, and plated ware branches are 
enjoying the usual spurt before Christmas. Manufacturers tell 
me, however, that the season demand is nothing like what it was 
several years ago. The extra call at present of course is mainly 
from home markets. 

In the scissor and razor trades, as well as in saws, files, and 
edge tools, there is little doing. The surgical instrument manu- 
facturers are fairly well off for orders in high-class qualities. 

I referred in a former letter to the machinery laid down b 
Messrs, Ward and Payne for “flying” sheep shears for the Sout 
American market. e machinery will not be used till after the 
expiry of certain patent rights in February. 

Ths deputation of Sheffield steel manufacturers who waited 
upon the directors of the Manchester, Sheffield, and Lincolnshire 

way Company have also had an interview with the Midland 
Company. ere is some hope, I am told, of the railway rates 
being revised, so a8 to give the manufacturers of heavy goods in 
this district a chance of competing on something like equal terms 
with those whose works are situated on the coast. 

The Parkgate Iron Company have issued a circular which is a 
relief to the shareholders, who were not looking for hopeful 
things. By means of rigid economies introduced into various 
departments, the directors state that they have been able to keep 
a considerable portion of the works be 2 amy at a small profit. 
In August last an additional furnace was blown in, so that the 
company have now three blast furnaces in operation as compared 
with two at the corresponding period of last year. Singularly 
enough, while in other quar‘ers the plate trade falls off, the Park- 
gate Company is feeling a revival of business in this speciality, 
and are the happy recipients of letters from their customers 
expressing satisfaction with their products. A new sheet mill is 
at once to be laid down, and it is expected to be at work early in 
the ensuing year. The stocks have been reduced to £35,000, or a 
reduction of nearly £10,000 during the half-year. An interim 
dividend of £1 per share out of the profits earned during the 
past six months is announced, and the directors are hopeful of 
paying another similar dividend at the end of the current financial 


ear. 

. The liquidators of Messrs. G, and J. Brown and Co,, Limited, 
Rotherham, have declared out of the surplus assets a first dividend 
of £5 per share to the shareholders. think the shareholders 
are to ‘ congratulated on receiving this dividend, as it is rarely 
indeed that one hears—in the course of liquidation proceedings— 
of any iron company—or any other concern, in fact—paying its 
creditors in full and making a return to its proprietors. 

I am informed that a notice has been at the Elsecar 
Ironworks to the effect that during the present week none of the 
workmen are to be admitted into the works, The men regard 
this as an intimation that they are to have no more work this 
year. Much distress already prevails in Elsecar and Jump in 
consequence of the lack of employment. 

About Barnsley, and nasthatie in this district, coal has fallen 1s. 
per ten. The thick seam collieries are making nearly full time, 
the local as well as metropolitan demand being brisker. Steam 
coalisin moderate request, and the hard coal now sold is supplied 
for locomotive and similar home purposes, the closing of the ports 
seriously crippling the business in steam fuel. : 

Lead mining is carried on to a large extent in the neighbourin, 
districts of Derbyshire. This industry suffers with the rest. 
have seen a report of the Eyam Mining gy or which was sub- 
mitted to a meeting held a day or two ago. e average price of 
ore, it has fallen during the twelve months from £12 7s. 
to under Bio per ton. The receipts were not sufficient to pay 
w A reduction was , but the managing director 
said that the highest wages paid were 3s. 6d. a day, and many of 
the men received no more than 2s. 8d.aday. The ition for 
a reduction of w: was at once promptly dro; , e - 
holders are g for rich veins of ore which will yield them a 
profit, and in the meantime they are asked to cash up a call of £1 
per 








THE NORTH OF ENGLAND. 
a (From our own dent.) 

Tur Cleveland pig iron trade has poe th pie throughout the 
week. ices are about the same as quoted last week, namely, 
36s. for No. 3, with other qualities in ion. The competi- 
tion which is now taking tdce between h and Cleveland 
makers is of an exciting, and it is to be feared, ous nature. 
Seeing that Scotch makers are determining on blowing in 

Cleveland makers do not show any inclination to put 

out of blast, though that step was mannan a 

short time ago. The argument now is that if Cleveland 

produced more iron other districts would be driven to produce less, 

as iron can be made cheaper in Cleveland than elsewhere. The 

argument is not, however, sound, as from the figures quoted below 

Dodo fe'g seen that the whole of the present make is not dis- 
posed of, 

The returns of the Cleveland Ironmasters’ Association show an 


any of 





ce of seventy-seven blast furnaces. 
in the. district, chiefly hematite and 
waked ¢ ~~ cag | re ti Owing to th 
were on the e@ 0 uantity. to the 
inclement weather which ’ i a4 
shipments show a f: off of 1800 tons as compared with 
corresponding month of last year. The shipments . 
mainly to Sco show a decrease of 18,000 tons, o to the 
keen competition of Scotch makers just ed to. Scotch iron- 
masters have Leases the determination to drive Cleveland iron 
out of their et. Whether they will be successful remains to 
be seen, though I am of opinion that the resources of Cleveland 
makers are greater than those of Scotch. makers, and the low 
rice of labour and material in Cleveland will enable them to 
ae the pressure of low prices, 
It is understood that the Cleveland blast-furnacemen have 
to the reduction in their wages of 5 per cent., which takes 
effect from the 7th inst. : 

The finished iron trade is extremely dull. Orders come to 
hand very slowly. The wages’ question is not yet settled, but 
the arbitration will be held in the course ot a few days. In the 
meantime the ironworkers are to be paid on account, instead of 
having the amount of the reduction deducted as on previous 
occasions pending the arbitration. 

Messrs. Boleckow, Vaughan, and Co. continue fully employed 
at their Eston Steel Works, and are able to compete with any 
other district. There is now talk of converting an iron rail 
works which has long been standing idle into steel plant. Even 
by employing Spanish or Cumberland ore rails can be made 
cheaper in Cleveland than in most other places, and it is ex- 

ted that so soon as general confidence is restored capital will 
invested in steel plant. 

The coal trade is very dull. Household qualities are in most 
—— but the demand for manufacturing coal is very bad. 

e iron shipbuilding yards are moderately euighoved, and 
Fie ogpaced continue working very much better than could have 
en expected. 

Messrs. Connal and Co.’s stock of Cleveland iron amounts to 
65,200 tons. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is no improvement to be noted this week in the pig iron 
trade. It is true there has been rather more animation 3 the 
warrant market, with prices some days somewhat better than in 
the preceding week; but in all other respects the state of the 
trade continues discouraging. Last week’s foreign shipments of 
pigs, which amounted to 5450 tons, were 1243 tons smaller than 
at the date of the previous return, and 675 tons below those of 
the corresponding week of last year. There is a total decrease in 
these exports to date of no less than 53,690 tons as com 

with those of 1877, when the shipments were by no means . 
The imports of Cleveland pigs have been diminishing of late, and 
are now 12,340 tons smaller than at the same time last year. 
Within the past few days the arrivals have been rather larger, 
but they are still much below the average of the first six months 
of the present year, and it appears that the Scotch iron is now 
so low in price that consumers here are rather inclined to take 
it in preference to the North of England brands, which 
have hitherto been used on account of their cheapness. 


Contrary to iy cape the ironmasters, instead of blowing 
out a portion of their furnaces, are really increasing the number 
at work. Since last report an additional one has been put in 
blast at Coltness, two at Eglinton, and one at Lugar Works; 
and there are now altogether ninety-two blowing, as compared with 
ningty at the same date last year. Rather over 200 tons of pigs 
have been removed in the course of the week from Messrs. 
Connal and Co.’s Glasgow stores, where the total stock is now 
199,383 tons. 

The warrant market opened dull on Friday forenoon, but 
improved a little as the day advanced, and in the afternoon 
42s, Tid. to 42s. sa cash, and 42s, 9d. to 42s. 104d. one month, 
were paid. On Monday the market opened quietly. Business 
was done in the forenoon at 42s. 74d. to 428. 7d. cash, improving 
to 428. 9d. cash, and 42s, 103d: one month. The tone in 
the afternoon was steady, with a limited number of trarisactions 
at 42s. 9d. to 42s. 104d. cash. A fair business was done on 
Tuesday at 42s, 10d. and 42s, by 2 for eight days, 42s. 11d. to 
42s. 10d. for one month, and 42s, 9d. cash. A la: business was 
done on Wednesday from 42s 9d to 43s, The market was weaker 
to-day (Thursday), with business at 42s. 7d. to 42s. 84d. cash and 
42s. 10d. one month. 

Makers’ gartations are still declining, and in the course of the 

ast week Gartsherrie No. 1 has been reduced 1s. per ton, No. 3, 

.; Summerlee, Nos. 1 and 3, 6d. each; Clyde, No. 1, 1s., 
No. 3, 6d.; Calder, No. 1, 6d.; Eglinton and Dalmellington, 
Nos. 1 and 3, 6d. each; and Shotts, No. 1, 6d.; No. 3, 1s. 

The foreign demand for manufactured iron has been good, though 
not quite so brisk as it was several weeks ago. Last week’s sh p- 
ments embraced £7220 worth of machinery, £9900 different 
articles, and £1000 sewing machines. At the Carron Ironworks 
the moulders have received notice that the present contracts will 
cease on Saturday next, the 7th current, after which it is belieyed 
contract prices will be reduced. The engineers of Leith have 
accepted a reduction of 74 per cent. in their wages. 

The coal trade is very dull in both the home and foreign depart- 
ments, the shipments just now being small, and the demand for 
coals for manufacturing purposes at home being limited on 
account of dull trade and short time at many of the factories. 
There ap however, to be a fair es trade from the 
ports on the East coast, occasioned by the u demand at this 
season for household purposes. The Carron ae posted 
notices at their Banton pits that the miners’ wages will be reduced 
on the 14th current. 

The annual meeting of the Lochore and Capeldrae Coal Com- 

my has just been held at Edinburgh, under the presidency of 
Mr. Henry Aitken, of Falkirk, who stated that the prospects of 
the mines were better than he had ever seen them before. The 
directors were, however, in want of money to prosecute opera- 
tions, and the meeting sanctioned the issue of erence 


stock for this purpose. ‘The directors of the Canadian Copper and 
Sulphur Company have recommended that the company be placed 
in Hauidation, 


At a meeting of the shareholders of 
Copper Company, Limited, to be held 
next, the directors will submit a proposal that the company 
acquire the business and whole estates and assets of the Company 
of the One Mines of Huelva, which they have hitherto held 
on lease. 
raise which it will be Pips to add present 
capital—£1,000,000—of the Tharsis company, the directors — 
authorised to borrow £150,000 to be applied, along with £44, 
of the ordinary funds of the company, in ement of the 
balance of the oe price. 

Inthe month of November there were eighteen vessels, with 

te tonnage of 25,450, launched from the Clyde ship- 

as compared with twenty of 20,870 in the same 

ear. During the eleven months the launches 
318 vessels of a total tonnage of 207,876, as compared 


with 207 of 156,250 in th iod 
din th aa 


the Tharsis Sulphur and 
in Glasgow on Tuesday 


of las year. The 


|  Trhas long been a subject of to 
the coal trade that the MDereig’ Aaron ab 


during November, the — had 
e 


he price to be paid for this oe » Soe o sympto: 
3 e 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


all conversant with 
ould not have sug- 


geves Se eens or ee voy pes So far as it has worked 
e 


benefit has been on one side, for ever since its adoption prices 

have fallen. ay Sey last six months, although a statement 
published the selling prices had continued at the 

minimum, it was well known that in many cases the minimum, 

not been sustained. A coalowner, the month drawing 
to a close, and being offered a large contract by a safe house at a 
lower than the minimum, would it, and this in 
numerous cases. now promises to be rectified, for on Satur- 
day last, at a meeting in Cardiff of the leading coalowners of the 
Association, it was ded to submit to the men that the sliding 
scale should be al so that however low prices went wages 
should follow. But the masters agreed that the rule should 
cut both ware and that if prices of coal went up to any extent, 
so too should wages in a corresponding manner. If the men 
object to this proposal, then on the 1st January official notice will 
be given to upset the arrangement now existing, called the sliding 

e, and at summer it will finally be brought to an end. 

No —-< the men has yet been received, but the union 
agents are busy. I should not be surprised to see the men take 
indevendent action, and accept, and have nothing to do with the 
agents, whose aim, like ¢ of other professions, seems, 
unfortunately, to be to make business. 

The prospect of a relief from the burdensome scale has given a 
little more hopefuln At Newport the export 


has 


ess to the trade. 
was double the average, while from Cardiff nearly 75,000 tons 
were sent, or an increase of 10,000. The total from all Wales 
amounted to, in round numbers, 106,000 tons. 

Pit wood, as I ex is coming down in price, from the 
enormous quantities sent to the Welsh ports. ith regard to 
the prices of steam coal, the best qualities remain firm. Quota- 
tions may be considered as standing still, but I hear of coal 
being sold at pit for 6s., and the can te put on at 
prices g from 9s. to 10s. 

No less than 118 vessels of all kinds entered Cardiff port last 
week, and the result has been that freights have not been so firm, 
except for vessels to the Mediterranean. 

Coke hes not been at all in god demand, and the export of 
patent fuel has fallen off in marked d ‘ 

A very suggestive consignment left Dowlais last week, and I 

at its being a forerunner of many 


should not be at all rised 
of the same kind. This was @ cargo of Spiegel, 250 tons, to New- 


rt, Mon. If we cannot. supply Welshmen with steel rails, it 
probable that we shall aid them in the make. Thespiegel now 
made at Dowlais is of excellent quality. 


At Newport they are expecting daily a vessel to load 2500 tons 
of rails for India. The condition of The iron trade is bad, an 
leaving out all speculation as re; is probable hostilities in 
Europe, @ month or two of very dull times seem amongst the cer- 
tainties. Iron rails even at £4 10s. do not seem to tempt buyers. 

In the Swansea district the conspicuous feature at present is 
the striking improvement which has taken place in the tin-plate 
trade. The works are brisk, prices are advanced from 1s. to 
1s. 6d. box ordinary coke plates, and men having full time 
are really earning wages, 

A fatal accident on the Brecon and Merthyr Railway has 
resulted in the death of two engine drivers and two firemen, with 
severe injuries to the guards and brakesman. It appears that on 
Monday ugh a mineral train, formed of three locomotives and 
thirty trucks of yng ho descending a steep gradient of 1 in 40 
from the tunnel to pyhoat, when the train ran wild, and came 
to a tremendous smash near besa The loss to the company 
must be very great. The Taff Vale Company have decided not 
to run trains to Penarth on Sundays. 

The Rhymney Company is going in for a line that will serve 
the various new pits in the Merthyr Valley, as well as the 
Castle Pit, Cyfarthfa. 

An important coal firm at Swansea—Richards and Co,. 
Limited—have pone into liquidation. The company started in 
1874 with a paid-up capital of £80,000, and besides working their 
own collieries bought largely of others. It is stated that the 
failure of the Glasgow Bank has had much to do with the sus- 
pension. 








Kine’s Cottrce Enainerrine Socrery,—At an ordinary meet- 
ing of the Society on Friday, 29th inst., Mr. 8S. G. Heynes read a 
paper on ‘‘ The Thrashing Machine,” first describing the process 
through which the corn passes in the machine ; then going on to 
the different patents by various makers, particularly Messrs. 
Ransomes and Sims’ excentric screen, &c., finishing by a short 
description of the mode of reaping and thrashing combined, as 
carried out in Australia. Professor Glenny, who kindly took the 
chair, then made some remarks, in which he expressed his opinion, 
that engineers were now so much taken up with the study of 
weapons offensive and defensive, that they could not turn their 
attention sufficiently to agricultural affairs. The meeting then 
closed in the usual manner. 


Tue MereoxoLoaicat Sociery.—The fourth of a course of six 
lectures on meteorology was delivered at the Institution of Civil 
Engineers, on November . CO, Greaves, president, in the 
chair, the subject being ‘‘Clouds and Weather.” The lecturer 
the Rev. W. Clement Ley, M.A.) said that there are great 

ifficulties in framing rules by which we can judge of comin 
weather from observations of the clouds, because this kind o! 
observation is an also incommunicable art, requiring a special 
culture of the eye, and because the old classification and nomencla- 
ture of the clouds are incomplete, having been framed at a time 
when the laws of the winds, to which the movements of the 
clouds, are related, were not understood. In all attempts to fore- 
cast the weather, we must employ rules deduced from weather- 
maps. Now the movements of the upper-currents, and the types 
of cloud which they transport, afford us the most useful infor- 
mation as to the disposition and movement of the areas of fine 
and wet weather. Accordingly, a considerable part of the lecture 
was taken up with those general rules by the aid of which this 
information can interpreted. It was shown that from the 
appearance, posture, and movements of the bank of cirrus and 
rosea, which commonly precedes the nimbus or rain-cloud 
in the front of an advancing area of depression, we can infer the 
direction of advance of the latter, and the consequent probable 
changes of weather and winds. e nature of this inference was 
illustrated by a diagram. The changes in the aspect of the clouds 
which characterise respectively the right-hand and_ left-hand 
segment of a depression in its transit were then described. The 
lecturer next procéeded to point out the contrast between the 
front and rear of a depresion as the direction of the 
cloud-currents, of clouds, and the manner in which 
showers are formed. The local showers which are common d 
the increase of barometric pressure, were shown to be develo; 
in an upward direction through the formation of cumulus, being 
in this respect the opposite of the more extensive rainfalls whose 
ms become apparent in the highest regions of the 
atmosphere. ‘The differences of appearance between those cumuli 
which are likely to assume a cirriform aspect above, and to pass 
into shower clouds, and those which are not likely to do so, were 
described ; and the lecturer took ion to explain a few of the 
ordinary weather signs derived from the colours of the sky, and 
the clearness of the atmosphere. Attention was invited to some 
peculiar of cloud, especially to a hybrid variety occurring 
under particular conditions of pressure and temperature, a fore- 
runner of thunderstorms, and also to the low-level stratus which 
usually prevails in SS oe yap Tey of the 
h en lime-light, sketches of some of more definite 


. e 
verlelles a cloud where exhibited in the course of the lecture. 
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PRICES CURRENT OF TRON AND STEEL. 


Tux following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 


prices. Readers should also refer to our correspondents’ letters. 
PIG IRON 2 PUDDLED BARS. 


£8. £5. 

G.m.b.—No. 1.. .. .. 24 4 Glengarnock—No.1 .. 2 7 

No. 8. at oe He 0 pert No.3 .. 2 ‘ 
Gartsherrie—No.1 .. 0 6 —No.1l .. .. 

No. 3 ae ee eee 

Coltness—No. 1 - -- 211 0! Dalmellington—No.1.. 2 4 

No. ~~ ao No.8... 2 3 
Summerlee—No.1 .. 2 8 6 At Ardrossan. 

-- 2 3 6) Qarron—No.1.. .. .. 3° 0 

Langloan—No. 1 .. .. ter 0 No. 3.. .. .. 217 

0. ° es ®| Do., speciall 8 5 
Carnbroe—No.1 .. .. 2 5 0 Stee Goenpenteats 

BeBe os SEO) mtteBo li. se 82 

Monklund—No.1.. .. 2 4 6 No. 3 

No. 3-. .. 2 8 0 ‘At ieith. 

Capeatl-Ne 1! n ae Kinnoll—No.1 .. .. 0 0 
Cpe Fet aiiwe 8 At Bo'ness. — 

= above at ania: CLEVELAND—Prices at works— 

eliveruble alongside. No. 1.. .. «. « «. 2 8 

come 3 wi 240) NOB a 
mg 3 0 CS ae 

4 No. 4, foundry .. .. 118 

At Broomiclaw. No. 4, forge .. .. .. 118 

Calder—No.1.. . .. 210 6| Mottled .. .. .. « 117 

a Ger eee Be iss: on or’. ce . ae. ae 

At Port Dundas. Thornaby, No.3 .. .. 218 





Sa oer No. 3 tin- 
less 2} per cent. 


20 em Sao soscaa™ 


@Qaceooso 


te pig iron, 60s. 0d. at works, 


» Tredegar No. 3 foundry a ‘rom, = se os 
8s. d, 
Watrs—No. 2, f.o.b., Newport .. bid o3 $ * Sie 0 0 
Forge, at works . 2 0to210 0 
40s. per ‘ton for rail. quality. 
Common pig, at works. + 20 0t0o0 0 0 
Best native ore, at works 20 0t00 0 0 
Both, Davenport, delivered ‘in Aberdare. 
DerBysHireE—No. 1, at Sheffield 25 0to2 7 6 
No. - 20 0to2 5 0 
LANCASHIRE, Bl *y “Manchester_—No. 329 0t00 00 
ra sd No.4 2 8 0t00 0 0 
K. H. Messelmoun ” .. fs - 5 0 0to510 0 
Messrs. Wurrwett and Co.'s Stockton ial prices (on trucks) are—No. 1, 
£2 3s, 6d.; No. 3, £2 0s. 0d.; No. 4 forge, £1198. 00.3, ‘ Thornaby” No. 4 
forge, £2 12s. 6d.; ‘‘B Thornaby,” £2 15s. 6d. net. 
H EMATITE, at works, 2} dis. for $53.4) cash. 
Millom “ Bessemer ”—No. 1 es 3 7 6 
No.2 .. ee o . 3 5 0 
No.3 .. . . - $3.2 6 
Ordinary No. 3 oe oe «18 bs 
No. 4 ° a. 8 1 6 
No.5 . * ° - $1 6 
Mottled .. A : . - 306 
White .. . . - 800 
Maryport Hematite—No.1 : oo . 3 7 6 
No.2 . . 38 5 0 
No.3 . ° ee 3 2 6 
No.4 . ° 3 2 6 
ji as a os <a 
Mottled and white .. os oe ~ oo Sse 
**Bessemer”— No.1 .. oe oe se a8. a = 
No.2 .. oo oo ee - 85 0 
No.3 .. a oe eo -- 8 3:6 
Puddled Bar— 
Wates—Rail quality, at works % -- £3 5-O0to 310 0 
CLEVELAND, delivered 450to 000 
Fox, Hxap, and Co., iéin., plate quality, 
per ton 17 6t0 000 
Lawcasntre—Pearson and d Knowles Coal and 
Iron Co. .. os - 410 Oto 415 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co., best, » 2 dis. het = - oo 8: 5:8 
Grasoow, f.o.b. 5 Oto 8 0 0 
WaLes—At works, ‘net ; os os - =! 5 Oto 0 0 0 
MIDDLESBRO’, delivered... 2 6to 650 
Fox, Heap, & Co., at works, cash less 24 
Ship or bridge plates (A) . ye - 689 
Mast plates (545) SEES cooickunit’ Gaghhameesl” ook Me MAD 
Superior do. (—** =) .. ee ee se os - 710 0 
Boiler Plates— 
Wes é 6 7 Gto 7 0 6 
PEARSON and Kxowtes, ‘to 5 ewt. each h plate vs - 850 
Do, best best ws -- 915 0 
Do. treble best .. _ os -1l 0 


2} per cent. discount for cash. The eemen ‘ond Knowles Co.’s prices 


of finished iron include delivery at station in Liverpool, Manchester, 


or 


Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 
Skerne Ironworks Co., Limited, Pa. Per ton— 


Ship and girder plates, Crown 610 0 
Ditto Best . 700 
Boiler plates, Best best... be os .- 800 
Ditto : Treble best oe ie -- 1010 0 
Puddled bars .. 400 


Free on trucks at works. Cash less 2 dis. ‘Usual limits and extras, 
Bow tine and Low Moor, terms in each case 2} dis. for cash in 
— of monthly accounts, or 1} per cent. dis. for cash in 
ieu of three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; 


and Hull, 5s. per ton extra. £8.d. 
Under 24 ewt. each - percwt. 1 2 0 
2} cwt. and under 3 ewt. - - 13830 
3 ewt. »  Shewt. . i168 
3} ewt. » «4 ewt. se 
4 ewt. ” 5 ewt. . nae so 
5 ewt. 9 6 cwt. ae 2: k | 
6 cwt. 7 ewt. - 1160 
7 cwt. and upwards 119 0 


Plates mary ay 6ft. wide, 2s. per =ant. akin an pk ites aneseiiag 8ft. 


wide subject to special quotation. 


All plates differing from a square 


form or taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 


“ Monmoor ” (E. T. Wricnt and 2 super Best, to 5 


to 4ft. Gin. wide, and to 32 a cial feet, “6 3 900 
at — os ° 
Se os ws os o ae 
Best lest bent, ‘todewt. <. ee ss Be sc 38" ° 
Special, to 3 1510 0 
Usual extras for overweight, sketches, &e. 
BRE Bi Bh Sos Shel 5 ld plates 
oomfield p) oo oe - 910 0 
» Best plates Fe ae lube € -- 1010 @ 
< Best best plates es ae pe a. -- 11 0 
CLEVELAND £8 Os.to 8 5 0 
Fox, Heap, and Co., at works, cash less 2}— 
Boiler shell plates (sacs) writ anh 700 
Flanging tes a os ee - 8 600 
- (+) 
Do., special quality (aaa) ee Se is «e+? 8 
Grascow, f.o.b. .. -™ oe os + £7 10s.to 810 0 
Angle Iron— 
Bow Lino and Low Moor, terms as ve. per cwt. 
Land T iron, not exceeding ten united inches .. 120 
For each additional inch extra per ewt., 1s, 





Pearson and top enycrerty BP apmctateemany SE Be 
from 1 by 1 to . ton .. “is ab 
Bost bollee dow ~s Ao gad sagt o* ve shit  S4 
Barrows aad foun =: 
B.B.H. best angle iron, at works. . 4 ne - 910 0 
Wuirtwe t and Co., less 2} discoun' -” * ae ee 
Best ier aile aaa ag ae 
peer ell witiee e works, ted _ a ° ° 
“Mommoo ~— up to e' t uni inches . 

Best we > ign 900 
Best best ae, ve <a, 0 ® ® 
J-iron, as above, 10s. extra. 
ne + Per Sin. to 9in., 10s. extra. 

= 9in. to to 10in., -s extra. 
CLEVELAND 0s. to 6 5 0 
Wesu —“ Best best ” angles Soipaiiee: . € 8 ¢@ 
sth grad f.0.b. less ema rtm 
Grascow, f.o.b. . > on -. £610s.to 7 0 0 
ABERDARE.. se se oo ee a AY Rwy es 6 
Bar Iron— 
Bow.txc and Low Moor, terms as above— 
a, He , Per cwt. .> < 
Flat, roun ro erm 3 sig gl -) «o . 
Do., 3} to 5 iets fe 
Do., yom go yall os - ee vot | BOR 
Flats—l}in. by gin. and upwards... vs a - 019 0 
» under gin. thick tojin. .. Pon on aos, aor ae 
» Under jin. to}in. .. ak oa ae oo nh aw 
under jin. .. 140 
= rene less than 1}in. wile, extra, 10s. ee ‘ton. 
“qa and upwards He : 
m in. and 5-16in, Ae cana abe aieecL A Scat 
Me in. = a én xa ot ee 
Roun in. and upwards > aa Se - 019 0 
~ 9-16in. and jin. .. os se oe - oo 
od 7-16in. and gin. .. 130 
2 EM Sed seu leis 150 
i Ree fer | 


rat ot tad aetna etrats 3 srnscdisidn et te 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
**Monmoor Crown” (E. T. Wricut and Sons), at the 
works, per ton— 
Bars, us, din. to 3in. round and square, or to 6in. flat 
” ” ” ” ” 


Best ; - ” ” ” 
Rivet iron, usual sizes ie se ee 


dnd 
cooocooo 


. 
. 

“ 
cureco bo | oooe- 
ww 
J 
ecooona fo oooofo 


Pypaege sat and Sows, at ‘works, ms ton short— fi 


Rovunp Oak, DvpLey, per ton— 


Ordinary bars .. sé - oe 2 
Single best .. o< =e os ° * 10 
Double best .. ve be ds ll 0 
Treble best .. ni “ee a 13 0 
Best rivet 10 10 


Glasgow bars, per ton, £6 5s. to £6 10s. [ 
Merchant Bars— ~ 
Wuirtwe -t and Co., f o.b. ore Cad dis, for rm, dikes ton— 


Crown quality. 515 0 
Best ve 6 5 0 
Ship rivet iron : 610 0 

Crown oe; 2 Thornaby * ° 7 56 0 
Best » 8 5 0 
Best best 950 

Detail specifications from warchouse 10s. per ton extra. 

Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 

The Pearson and Know es Co.— 

Flats, from lin. to 6in. wide by jin. thick and apwards : : 0 

Rounds and squares, from }in. to 3in. .. 0 
Best, 10s.; best best, 30s.; treble best, 60s. per ton cales. 

Sheet— £8. d. 
“ Mormoor” (E. T. Wricnt and ame, to me sa *. 

_ 20 w.g., at ton at works 810 0 

Best ee se ee ee os -. ww d 

Best best os ee we ee oo oe -- 1010 © 

Barrows and Sons— 

B.B.H. manne ty os se - 20 0s oo 910 6 
» best d Eh oh chen Mee Mean oy 
> bent beats. at be rs oe oe 18 Ue 

E. P. and W. BaLpwin, per ton, at works— 

Brand “ Severn,” singles gt 20 w.g., usual sizes oo oe 
»  “ Baldwin-Wilden” 2s os as a 
a Ai if BB wcll | heya Se 
as % o BBB ee be a. 12 DD 
wd mn . Bcharcoal .. ee + 19 0 0 
be E B charcoal . 2100 

Doubles 21 to 24 w, g-, 80s.; and trebles 25 to 27 w. Ses 
60s. per ton extra. Terms as usual. 

“EP and W B” best charcoal IC.. per box 1 5 0 

“Wilden” 1C.. ee os es ee Pe ic ee 

“Unicorn” charcoal 1C : oe se os » 2-20 

“Arley” gig tin oo es gm 2 zie 

** Stour” coke tin ° - 019 0 

Joseru Trxn, Ashton Mills, Bristol, deliv ere in parear 

Singles, export -” agij ws . . ée bo [3 FRSxOe 

Doubles . 950 

Trebles .. 1015 0 

Singles, for galvanising and. cormug: ating 8 2 6 

Special quality steel sheets—Singles 1515 0 

Wa.es—tTreforest Tin-plate Works— 
Coked tin, at Cardiff. 16s. at works ; a be an rep a 

Lydney—Charcoal tin, IC ® to 00 

‘erne. | 1 0 to ° 00 
Coke tin os - 019 6to 000 

Swansea . oe oo -- 016 Oto 017 0 

Gadly’s Aberdare coke" a 016 Oto O17 6 

Morriston at works ° 015 6to 016 0 


The Pearson and Know es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 8 5 0 
Best and best for galvanising, 10s. per ton extra; best best, 20s. 
CrowTHER Bros. and Morcan— 
@in Sheets—‘ Lion & — pare oe 


Coke, annealed. eg hy perewt. 114 0 
Cc do. a 119 0 
Best charcoal do. 210 
Doubles to 24 w. Be, as., and lattens to 26 w. g. 9 
4s. per cwt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, percwt. 018 0 
B terne.. 9 ” 140 
Charcoal terne a3 18 0 
Lattens to —_ g., 2s. per ewt. extra at works, 
ess 2} per cent. discount. 
Wire—Rytanps mee Limited, Warrington— 
Best C3) Annealed drawn fencing wire, per ton— 
en 5s. £10 lis. £11 — £11 lds. £12 15s. 
7 9 10 
Delivered free alongside ship sm 2} per cent. 
Nail Rods—Guascow, f.o.b. .. . +e + 615to0 0 
CLEVELAND .. ° ee 6 12 to 6 17/6 
Hows and Strips—Prarson pe cate 
a re up to Sin. wide .. et em 
Best, 10s.; best best, 30s. per ton extra.” 
Rails—G.ascow, f.0.b. ‘ 7 0to710 
CLEVELAND .. ee + 515 to6 0 
Wates—Tredegar Iron Company 5 0to0 0 
f.0.b. Newport. 


Ordinary ry - of iron rails above 50 1b. per yard in 250 ton lots, 
4 12s. 6d. per ton f.o.b. Newport, net cash. 
For colliery sidings, works, £3 lis. to £4 7s. 6d. per ton. 


Colliery bridge rails, in 10-ton lots, net cash £500 
Fishplates, at works, any section .. «. 57/6 to6 0 

Old and D'H flange rails, at works . 210to3 5 
Ee oe * ae €°0 
Pipes—G.ascow, f.o.b. .. mi ae - 415 t0o6 0 

STEEL, : 

SHEFFIELD—At aac £58. 4 £8. d. 
Spring steel . - . -- 9 0 0t01710 0 
Ordinary cast rods 14 0 to21 0 0 
Fair average steel 24 0 Oto 32 0 0 
Sheet, crucible .. “A = <A + 20 0 0to60 0 0 
Sheets, Bessemer os os os + 12 0 0to16 0 0 


Second-classtool.. .. «. -- « 80 0 0t045 0 0 
Best special steels B: Pr = ae 48 0 01075 00 
R. Mushet’s special tool steel. . s -. 140 0 Oto224 0 0 
Fine rolled, for clock &. .. - 6 0 Oto 70 0 0 
Rails—Siemens, ay om - 00 0t. 000 
Bessemer, ordinary .. .. .. 518 6to 6 5 0 
Do. superior .. ft + 610 0t. 700 
ALES— 5 
Rails, f.0.b, Cardiff or Newport .. - 510 0t0 000 
Rails, at oren és «- 510 0to 0.0 0 
Si inti cca eect: $9388 6 § 
‘htly defective, or N A 
Stel outiery rail, works - 615 OGto 7 0 0 
MIDDLESBROUGH— 
oe «es ee oe ee + 515 Oto 517 6 
Spiegeleisen, at works .. oe ee, ee! 4 EB Oe Oe es 


tish cake and nd ingot Pr 
Best selected 
British sheets, strong . ee 
Tip Seas ee ere y 
itish ingots 


Leah wet lish soft Me 
ane trig oe 
Sheet mS oe ee ae 
Spelter—Silesian oP as 
Quicksilver .. .. «. 
Phosphor Bronze—per 


ton— 
g metal XI, £105 ; [ner alloys 


Best refined grain nickel, per Ib., less mad account, 8s. 3d. 
inferior qualities, pe per 2 ma : 


MISCELLANEOUS METALS. 


10 10 
ton 58 10 
on -» 6810 10 


SER SB SSFI% 
_ — 


8 
° ° 
oocco coo coco 
sssssssecs 


J 

— 

a 

oo oon oooo 
ooo ocooaoo cooo™ 


per bottle 6 0 Oto 6 0 
- 110 0 0to125 0 0 


COAL, COKE, OIL, &c. 
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s.d.£8.d.; G w—At pits— 
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THE BRITISH ADVANCE ON CABUL. 


THE accompanying map may enable our readers to 
pai pad et ones of the Afghan war, and to 
‘understand therelative positions of the forces of SirSamuel 
Browne and General Roberts. The line of advance from 
Quettah to Candahar dves not fall within the map, and 
is not touched in its main This map is taken 
from that of the -General of pig en 
in fact, brought out under the auspices of 
soibody deniers ant a oe ett 
embody features a su) evi- 
dence obtained from a sources, The is that the 
country depicted, with the exception of the main roads, 
has never been regularly surveyed, and any details shown 
on mr must be viewed as efforts to give the best 
idea of the configuration of ground that opportunit; 
permits. It may be said, however, that we have suff 
cient knowledge of the country to arrive at as good a 
udgment as is generally within the power of those who 
ear of a campaign only by report from day to day. The 
semen Es ir womeal purees so gn is marked 
rom awar up the t a towards 
Jelalabad by a dotted age bes of Cana Roberts by 
another from Thal, which may be rded_as his base 
of operations, u the Kurrum Valley, gh the Peiwar 
Pass, to Ali-Khel. It will be seen that the direction 
of both lines of advance is pointed nearly straight 
towards Cabul, the distance, as the crow flies, of 
Cabul from Peshawar being about 150 miles, and that 
from Thal about 120 miles. 
It must not, however, be 


noitering forces pushed 

it was repo was being shewioond "ty the 
Ameer’s forces, and which consequently it might 
be fermusing to Socnpy- This was the position of 
matters at the end of the first week in December. To 
understand the state of the case, it must be borne in 
mind that the danger of a campaign in Afghanistan has 
never arisen from direct fighting against an enemy in 
front. Such an enemy has always defeated with 
comparative ease. Loss and defeat have, however, been 
experienced when lines of communication have been seized 


by theenemy, and our troops attacked and even surrounded 
in their mar 


through dangerous passes. We refer, of 
course, primarily to the column which was annihilated 
in their retreat from Cabul to Jelalabad in the Jugdallack 
Pass, This ris liable to arise not only from the 
Afghans, but from the hill tribes, who can muster sufficient 
forces to swallow hype army that either the Ameer or 
ourselves would be li < to put into the field, if they 
were well disciplined, well armed, and well led, as may 
be seen from the fact that the Khyberees alone muster a 
number of fighting men which is estimated at about 
100,000, including the Jowakis. Practically, however, 
they can be completely held in check by a few thousand 





which we hope may be achieved to look them in 
the face. Even at Jelalabad, Browne has seventy 
miles in front of him before he reaches Cab 
‘a road ng thro the Jugdallack where, as 
we have we lost our entire force in 1 

The advance up this pass could probably be effected 
with reasonable care and skill such as Sir 8. Browne 
prota be ex to exercise. is advance will 


over 


ce 
rendered more by the fact that General 
berts has driven the Afghi ores back along the 
Shatargardan-road, by which it would retire on the 
road leading from Ghasni to Cabul. It is just possible 
ong me yt — leave ye road and turn north 
y a path o own on a few maps—not, ind 
on that of General Roberts, but inserted by sig oe 
evidence—vide A Bon map. It is, however, improbable 
that any considerable body of ‘Aiphone have done this. 
Their o ject cypeet to be to form on the Shatargardan 
Pass, and if they were on the A B path they would be 
cut off from the Shatargardan as soon as General 
Roberts's force reached the Marae A. Hence we are pro- 
bably correct in assuming that General Roberts’s success 
has rendered the advance of Sir S. Browne along the 
Jugdallack-road more ag Taken by itself, then, it might 
be thought possible that Sir S. Browne’s column, fin 
the Afghans demoralised might push along towards 
Cabul. Whether this is even possible, however, depends 
on a number of facts not in our possession, especiall 
General Maude’s power of advancing to make 
all the communications, — with the state of 
the country at this season 
of the year. General 











supposed that there are two 
parallel columns of attack 
advancing on Cabul in the 
usual sense of such an ex- 
ression. Although the 
orces of the two are not 
numerically very dispro- 
portionate, the constitution 
of Sir S. Browne’s force is 
very much stronger than 
that of the one under 
General Roberts ; while the 
ound over which the 
ormer a - ee is 
racticable for field guns, 
arn is not liable to be 
snowed up. A mere glance 
at the Shatargardan Pass, 
marked as 15,600ft. eleva- 
tiop, shows the utter im- 
possibility of depending 
on a line of advance along 
such a route, seeing that 
as winter draws on it must 
become __ impracticable. 
Hence Sir Samuel Browne’s 
force is the real attacking 
column, and for that pur- 
Nee is covered by a second 
orceunder General Maude 
which ought to make good 
the base end of the com- 
munications and afford sup- 
rt if necessary. General 
berts’s force, on the other 
hand, was scarcely to be 
regarded as more than a 
corps of observation, whose 
scope was to be confined 
to the work of clearing the 
Kurrum Valley, and pro- 
tecting our frontier at Thal 
and Kohat, a work which 
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is always necessary, and to 
which, in fact, may be at- 
tributed in a measure 











the existence of Roberts’s 

column. How far this 

aspect of the work of the _ ‘ 

two forces has become modified by circumstances we 
now propose to consider. 

Sir Samuel Browne’s advance took place on No- 
vember 20th. The force, in all, mustered about 
8200 men; it consisted of four infantry brigades 
and one cavalry oe British regiments we Row in 
italics, to distinguish them from native — e first 
brigade consisted of the 4th battalion of the Rifle Brigade. 
the 4th Ghoorkhas, the 20th Punjab Infantry, the 2nd 
company of meres and a mountain battery. The 
— —_ < the go Pa ap ch er 
Guides Infantry, the 1st Si e 3rd com ty) 
Sappers, and one battalion of Horse Artillery. The third 
consisted of the 81st Foot, the 14th Sikhs, and the 27th 
Native Infantry. The fourth consisted of the 51st iis 
Infantry, the 6th Native Infantry, and the 45th S 
The cavalry brigade consisted of the 10th Hussars (one 
troop), the Guides Cavalry, the 11th Bengal Lancers, a bat- 


tery of Horse Artillery, a field battery, and a batteryof guns 
fale. In addition to this there is an engineer Ae 


consisting of three companies of Sappers, with engineer 
and ordnance field parks. The large proportion of 
European regiments,‘ for an Indian army, will — 
apparent to all; and the names of the native 
regiments will tell to those who are acquainted with 
our Indian troops, the fact that this is a nary cud 
strong force. Sir Samuel Browne has distinguished him- 
self ty his individual daring, having obtained the 
Victoria Cross, and having lost an arm, which was clean 
cut off by the shoulder and left on the field; he is 
at the same time a general whose judgment, based as itis 
on long experience, is thoroughly sound. Probably few 
would question the wisdom of the selection of Sir Samuel 
Browne to the command of the te attacking force. 


His column advanced up the Khyber on November 
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Stewart’s camels are dying 
in hundreds or thousands 
in the Bolan Pass on their 
way to Quettah, and hence 
it may well be found im- 
yossible for Sir Samuel 
rowne or General Maude, 
to work theirs without 
such a loss as would entail 
a total breakdown. At the 
same time the road from 
Jelalabad to Cabul is not 
one which is rendered abso- 
lutely impassable in the 
winter. The heights of the 
various parts of the ground 
will found entered in 
the map. The plain of 
Peshawar is about 1000ft. 
Daka at the upper end o 
the Khyber about 2000ft. 
This plain, which we ma 
call the valley of Jelalabad, 
rises gradually tillit reaches 
about 5000ft. at the Jugdal- 
lack Pass, The upper end 
of this pass, opening into 
the Cabul valley, is about 
6000ft., rising to 8000ft. at 
the west side of the valley. 
The ground on the map ap- 
pears better than it is, 


Pe 





owing probably to the im- 
possibility of depicti 
TO CABULasout ISOmites cliffs and broken un 
PESHAWAR} To JALALAGAD: 80 ™ of inconsiderable height on 
TODAKA » 45" so small a scale. far 
as anyone in England can 
TO SHATARCARDAN ABOUT 100mues say, the advance of 
THAL { TO ALIKHE. » go « Browne’s column might be 
To PEIWAR « 6S ossible: but it would 


epend on the state of the 
transport and the season, 
whether it would not be 
very imprudent. In fact 
the possibility may be sug- 
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THE AFGHANISTAN FRONTIER. 


men judiciously stationed at the 
the line of communication. 
General Roberts’s force consists of about 6000 men. It 
has in it the 72nd Highlanders, the 8th Foot, the 5th 
Ghoorkhas, the 29th Native Infantry, the 2nd Punjab 
Infantry, the 23rd Pioneers, a jew, AA Horse Artillery, 
an Elephant Battery, one Mountain Battery, and the 12 
Bengal Cavalry, and one squadron of the 10th Hussars. 
General Roberts moved forward into the Kurrum Valley 
= ~ ad -. time as “exp ee advanced up the 
y ber. e Afghans fell back before evacuating 
the Kurrum fort, and retiring along the ee marked in 
the map up the Peiwar Pass. Hearing that they were in 
difficulties in endeavouring to get their up this road, 
age ag nage’ wg yes G hey ich eee 4 
to the where he experien e temporary chec 
on the 30th November, when the Afghans took up a 
reste sgemen at the head of the Pass. General Robe 
by a flank march to the right, turned their position, an 
carried it on December 2nd, captu their artillery— 
eighteen ig alli stores of food and ammunition, the 
‘Af alling back on Ali-Khel in complete disorder, 


principal points along 


be | and subsequently on the Shatargardan—Camel’s Neck— 


Pass. 

The position we now have to consider, then, is that of 
an advance p' on further than was intended, 
while we examine any opportunity thus afforded of 
making a more decisive campaign than was originally con- 
templated. The gradual approach of Roberts’s column to 
the road lying between Browne’s position and Cabul, 
together with the demoralisation of the Afghans, appears 
as if it might offer an opportunity of making a dash at 
Cabul before the depth of the winter. Some have spoken 
of Roberts’s advance as a feigned attack whichmight now 
be turned into a real one; but the difficulties of the case 





20th, took Ali-Musjid, captured some prisoners and a few 


are serious. It will only make us appreciate any success 


gested, but without knowin 

the state of the roads an 

the transport, anything 
, more than this is guess work. ‘ 
| Now to pass to General Roberts’s force. For him to 
' follow the Afghans over the Shatargardan range would 
look like ness, unless there are circumstances to 
justify it unknown to us, for it would be to follow a road 
which must be snowed up, and become hopelessly impas- 
sible in a few weeks, the elevation being 15,600ft. 
General Roberts has no covering force. The 6000 men 
must dwindle much in their advance, leaving detach- 
ments, and_ securing their communications as they go. 
In fact, under such conditions, we might have said that 
he had scarcely been justified in pushing up to the 
Peiwar Pass. At all events, having carried it, nothing 
remained but to make strong his position, happy in 
having cleared the Kurrum Valley, and sent the Afghan 
force over the Shatargardan Pass, far away from 
Jelalabad Valley. General Roberts, however, is abold man. 
The man who hashad four horseskilled under him, who has 
obtained the Victoria Cross, and has been from eighteen 
to twenty-one times mentioned in despatches, is a man 
who might take a bold line in tactics ; in fact, some 
would say he had already erred in this direction 
on this occasion. It is at all events interesting to 
speculate on the possibility of his reasoning somewhat 
in the following way :—Supposing that his force was 
sufficient to defend the Thalfrontier,andeven to do some- 
thing more when the Afghans occupied the Kurrum 
valley, now that they have y defeated and driven back 
over the Shatargardan, is not half the force sufficient to 
hold them in check? If so, men not General Roberts 
advance as if threatening the Shatargardan position, and 
then pass off with half the force northwards down the 
road from A to B, this half altogether abandoning his 
communications ang Joaing Browne’s force as it advances 
from Jelalabad ? is, to. be successful, must be pre- 
arranged with Browne. Field telegraphs, however, render 
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snowed up, but inclining towards the line over which 


' continues to grow more patly, 6 time will arrive when it 


, and in new countries it is seldom that a rearrangement is 
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times have been i 
advance from Je was lly in progress, 
matter of supply was arranged wi him, there appears 

ing impossible in it. The Afghans would very 
soon lose the chance of ad over the Shatagardan, 
for it would be sn mt The path or road, 
A B, may probably be a bad one, but General Roberts 
ight select the troops which were capable of moving 
along it, and leave the rest in position at Ali-Khel. The 
advantage of such a movement would be the sudden 
Seeanier of 0 bade nf; trooye, ne ene reunieed with 
Roberts's column to the very head of Browne’s, and that 


in @ manner ted to disconcert the Afghans. 
We have, however, speculated, already too 
by impress- 


much, we would, therefore, merely 
ing on our the actual position of matters, namely, 
that General Roberts’s force has been drawn on by success 
into a tempting position at Ali-Khel, from which it 


appears impossible to advance, maintaining a line of com- | ¢ 


munications over mountain ranges which must soon be 


Sir 8. Browne must advance, and certainly by his opera- 
tions tending to facilitate Browne's advance, which has 
already been pushed on more successfully than was an- 
ticipated. 
TIMBER IN MARINE WORKS. 
By GraHaM Sunee, C.E, 








ol. 
" Iw the construction of permanent sea works in this 
country timber is now rarely gm there are 
occasions wheu its use is indispensable. More especially 
is this so in new countries where it is often the 
only material placed within scope of the conditiuns 
ae which work has to be executed. In rivers 
and harbours with bad bottoms it may even here as 
at home be employed with advantage, as by nature 
it is peculiarly fitted for the construction of piers, 
uays, and other structures. If by arti- 
cially preserving ordinary timber the framework and 
principal portions of a structure can be made to stand 
twenty fy it will often prove to be the most economical 
material to employ even in the long run, notwithstand- 
ing that iron and stone may be made to stand more than 
double that period. First cost although frequently an 
ches of primary importance is not the only matter 
h am engineer has to consider in making his selection 
of a material or materials with which to execute any 
propel Wai For instance if the rate of interest to 
paid on capital continue to be diminished and wood 


will have to be rej altogether in home work. This of 
course supposes that iron and stone are suitable materials 
and that the cost of these materials and the labourinvolved 
in their working remains as at present. When works 
are to be of a temporary nature or to stand but ten or 
twelve years, timber is unquestionably the proper 
material to employ. Even in works considered to be 
permanent it has one advantage over other materials, 
Inasmuch as it can be removed and incorporated in new 
work should the development of trade or other cir- 
cumstances demand an alteration of design. It rarely 
happens that such is not needed at least once within 
@ period of twenty years in the oldest of our home ports, 


not required every few years. 

Taking these matters into consideration it is wnneces- 
sary to apologise for devoting a rather considerable 
amount o — to the investigation of the conditions 
affecting timber immersed in sea-water. The first and 
principal reason why this material is not more largely 
caevrea in this country is that our shores are infested 
with marine creatures which ina very short s of time 
entirely destroy the ordinary timber procurable at cheap 
rates. The most destructive of these are the Limnoria 
Terebrans and the Teredo Navalis which are however 
entirely differeut both in their form and in their 
mode of attack. The former is about one-fifth of an 
inch in length of a dirty whitish colour and some- 
what of the form of an ordinary woodlouse. Millions 
of these little creatures attack a pile and. with their 
united energies, assisted by the action of the sea, soon 
cut it through and leave it hanging to the superstructure. 
They do not bore to any great depth—in fact a cut with 
an adze will generally reveal the sound wood—but they so 
far destroy it that it becomes macerated and rotten on 
the surface and is gradually washed away as they pro- 
ceed; so that although they are rarely more than an inch 
below the surface they soon leave nothing but the knots 
to indicate the original scantling of thetimber. Having 
devoured all that suits them, they will migrate to “fresh 
fields and pastures new,” for which reason new work 
should not be constructed in close proximity to that 

dy subject to their ravages. 

The soo 4 table of observations made by Mr. Robert 
Stevenson at the Bell Rock between the years 1814 and 
1843, and taken from the work on the “Design and Con- 
struction of Harbours” by Mr. Thomas Stevenson, will 
convey some idea of the ravages of the Limnoria, and at 
the same time indicates those timbers’ which are best 
suited to resist its s 

The 7'eredo Navalis, more commonly knowns the ship- 
worm, was thought at the commencement of last centu 
to have been introduced into our waters by ships comin 
from India aru other tropical countries, but costo 

es prove it to have existed at a period anterior to 
our own. It was but last year, whenmaking excavations for 
the new north dock extension at Liv 1 that a piece of 
oak completely houeycombed by itwas found at a depth of 
17ft. or 18ft. below the surface of the ground, where’ it 
must have been erndedded for centuries. The Z'eredo has 
an elongated wor1v-like body covered with a transparent 
skin, and is one of the Acephalous Mollusca, order 
Conchifera, and of the family of the Pholadariz.* The 





operations of this sort feasible, which soiaht_ ia, toes 
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pe Rages in fact make all manner of fantastic turns 
and twists in order to avoid doing so. © 
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évide unsociable creatures, as they take:|' 
the atest ea care not to work irito each other'’s'} for 
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Kind of timber. 





(1) Greenheart ... ... 
Teak wood 


Beek wood ... 0. ace oe Je 
Treenail of bullet wood ../ .. ; 
2) Beech, = patent process...” 
3) Teak w ond ea Snes = 
4) African oak ©... See wi 
English oak, : 
Teak wood ... ... cry, \ & 
(5) American oak, kyanised -.: 
eS eee 
Scotch elm 
English elm ... 2.0 212 oe os 
(6) Plane tree 
American 
(7) Baltic red pine 
English oa 
(8) Scotch oak 
Baltic oak ini Satiy.: dh 
Norway fir... 21. nee ee oes 
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American yellow pine... ... 
American red pime 0... ... 
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Treenail of locust........ . ... 
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American elm... .-- “es = 
American oak 
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re ee 
Honduras teak treenails: ~..:1..-| 
Beech og ed ALLS ie OED 
Scotch fir, teak treenails .. ... | 
Do., from Lanarkshire ae | 

Do. ids vliwars* acbisiiack 
Do., locust treenails ... ... ... 
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£0 ior ne BP 
Italian oak 2.00 2000 8 2.1 
(Dantzig = tito BeuTOgaTy ays 
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Hanis tovkvelm 21.0 oa0 ca. 844 
Cedar of Lebanon 4a ().49)/-45) 


ia pine... 
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13) Cawdie pane 2.02 | 
13) Polish larch ... . } 
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Birch, Payne's patent process ut 
American locust treenails..... ... 


Remarks.—(1); Affected in one corner... (2) A little holed’ at 
one cnd underneath. (3) and (4) Nearly sound séven and ‘a-half 

ears after being laid down. (5) and (6) Decaying, but slowly 

ve and a-half years after being laid down.’ (7) Agood/de: 
deca; en observed: (8) Much’ decayed: ‘when. first 
observed. (9) Nearly sound three ‘and a-half ‘years -after being 
laid down; washed away six months later. |: (10) Going. fast 
when first observed. -(11) A good deal, gone eighteen, mon: 
after being laid down ; swept away by the, sea seven mont 
afterwards. (12) A) good decayed. when first observed. 
(13) Going fast. when first observed. 


These worms are found in greater numbers atid’ are 
more destructive in warm climates, but they may be said 
to be almost universal. They are sometimes found ‘in 
wood on our coasts which has been immersed but a few 
months. ‘The only external signs of their existence ate 
the small holes by which they entered, so that to the 
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notwithstanding that the terior of the timber may, be 


timber above the bed of the ‘sea, but they have: been 
found to work down a few feet below it'in the ‘interior ‘of 
the timber, and they gradually discontinue their'ra 

from about low water rua high water ‘mark: e 
habits and customs of, the ,Teredo are‘ tolerably' well 
un and it is well that,they are. Theré is yet 
much adeno’ the natural history of the animal which | 
remains to be solved: Whether the worm. entirely fills 
the hole which it bores? Whether it bores by mechanical 


wood or receives nourishment from the sea, are’ debated 
questions. The same may be said of many other matters 
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casual observer there is nothing to denote their presence, || 
completely honeycombed. ‘Their attacks are:¢onfined to |’ 
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or chemical méuns? ‘Whether it lives on particles of. the | Be 
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of covering, timber...wi 
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idler ists of ‘driving small, large- I 
metal’ nails, préferably copper, 86" together that ; 
tba lt iG. ety i tintaeeieeal cosh) as 
protection of timber in this’ manner lids ‘been in vogue! 
since the time of, the J pa the’ general experience! 
is that when propetly, bet , U. » offer A i 
the timber so long.as it remains. . m™m Aeris 
statement we tre quite AWAY} Js, contrary to: the* 
opinions! of some: engineers ; ney). . . 
perfectly ¢orrect in saying that the res L.) i , 
mitlletaye are entirely» dent upon, the manner, ; 
which the°work' is’ performed. At. one: time. 
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‘been found: noti 
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| by the’ Limnorid’ 


gates have been subjected. Lt. must 
that this is'a most'expensive means 0: 
for which reason it: is not: likely to! be; 
fature pnd ing in this country. 6 9d ot ats92 29onedo 
fe to’ the TablesA, ‘itis vat: once, fi 
> softer woods iit their’ natural state areren/ 
in, rt spa aeons 
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pt tOel Satis’ 
nt imber 
din twasy, 
and a-Half to be as full of sed :worms:as that ex 
‘without préparation of amy-kindy 110! bsiouing ont botlod 
y : eee eee . ef FIOM Dolypohs 

TECHNOLOGICAL Museum ror Sxpxkv, New Sova Wats. 
We are a ee ft the Government of New Sout Wales has 
requested Mr, William Forster, Agent-(G¢néral' for ‘the ‘colony, 
Professor Litersidge, of the University’ of Sydney; and Mr. ‘ 

ation én the Uni 


‘ombes, M.P., C.M.G., to collect inform nited 
i on the Conti lative to! the working of English 
‘afd foreign¢¢chnologiqyyY museums. and» colleges, with, 4 Wie 
forming si institutions in Sydoey.;;; Aeum..of |; 
m-placed @n the esti eG of 
e Ns 4a qrogeys sf We 
no doubt that the Age j Wal 
nster-chambers, S. W.j wi ‘to’ 
institutions, or f 
ion which would itted’m its i 
Soorgny or Encrvgers.—At the twentyfourth ‘anntal'yeneral 
meeting of the Society of Engineers, on’ Monday) last, the 
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* ~ by Mr. John Paton, “‘ Minutes of Proceedings of the Institution 
Civil Engineers, 1849 and ’50,” vol. ix. 


relating to their particular anatomy. These and kindred 
investigations may well be left in the hands of such men as 


of 


for his paper on the “‘ Application of Electricity, to the Igniticn 
Blasting Charges.” * 
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THE SMITHFIELD CLUB SHOW. 

Tue annual show of the Smithfield Club opened on Mon- 
day last under very favourable conditions, as far as the 
weather was concerned. The day was clear and frosty, and 
the attendance was large. The display of machinery and 
implements is very much what it always is, and very little 
that is novel anda great deal that is good may be found in 
the Agricultural Hall. We shall, in noticing the exhibits, 
follow our usual custom, and give prominence as far as 
possible only to those which most deserve attention. 

Concerning portable engines, little need be said. This 
class of machinery seems to have reached a point some time 
ago beyond which it is difficult, if not impossible, to 
advance further in the way of improvement. The portable 
boiler is now made practically in the same way, and very 
nearly of the same proportions, by all the leading agricul- 
tural engineers. The only exception to this rule is 
ee by Messrs. Garrett, of Leiston, of whose 
exhibits we shall have more to say presently. It 
is possible that more economical boilers as regards the 
consumption of fuel, might be produced; but the portable 
engine boiler as it is, is fairly economical will work well 
with very diverse kinds of fuel; is very safe and durable and 
easy to manage, and this being the case, no great temptation 
exists for the expenditure of time and money in bringing out 
something new, which, after all, might not realise the ho 
of the inventor. What we say of the boiler applies, with 
almost equal force, to the engine ; and the only Zecction in 
which it Pa arms likely that substantial improvements might 
be effected, lies in the adoption of designs which would 
facilitate the use of machinery in the process of manufacture, 
and even in this line it does not appear that there is much 
room for ohana on existing practice. When we have stated 
that the portable engines shown this year at Islington are as 
good as ever, we have, perhaps, said all that need be’said con- 
Corning them. The most noteworthy novelty in the shape of 

rtable engines exhibited is a four-horse, shown by Messrs. 

layton and Shuttleworth. It is well known that this firm 
have made it a practice to exhibit every year an 
engine which is as well designed and as well finished 
as the highest resources of the mechanical engineer will admit. 
Hitherto these high art engines have been of the fixed horizontal 
type. This year the portable engine to which we have referred 
taki the place of a stationary engine, and it would perhaps 
be impossible to produce anything more faultless than this 
little bit of mechanism. It is painted a delicate cream colour, 
relieved with a darker paint sparingly applied, and the effect 
is admirable, although the colour is of course unsuitable for 
actual service. We may remark that several makers have 
adopted very light colours this year. Thus, Messrs. Ruston 
and Proctor, of Lincoln, show a traction engine similar in all 
respects ‘to that (illustrated in our impression for Dec. 15th, 
1876, which engine is painted cream colour. A very handsome 
10-horse horizontal engine, similar to one of the same power 
shown at Paris, is also painted almost white. The Readin 
Ironworks Company show two vertical boilers, one fitted wit! 
a horizontal ad: the other with a vertical engine, which, as 
well as a very good horizontal engine by the same 
firm, are painted a very light French grey. Messrs. 
Robey show a 12-horse horizontal engine of nearly 
There appears to be a fashion in 
this matter of paint. Who sets it we donot know. Perhaps 
after all the adoption of a new colour results from some feeling 
which arises spontaneously, or in obedience to some law 
the nature of which has not yet been investigated, in the 
breasts of agricultural engineers. Certain it is that the 
chances seem to be a hundred to one that if any exhibitor 
appeared at Islington with a colour which he believed would 
be unique he would find that some one else had hit on the 
same idea, If, for example, some one decided that a portable 
engine would look well if painted in alternate stripes red 
white and blue, or black with white spots like a child’s 
wooden horse, he would be sure to find when the show 
opened that some other maker had been animated by the 
same idea and had reduced it to practice. The light colour so 
prominent in the Agricultural Hall this year is admirably 
suited to the locality. The —s is always too dark in 
winter, and white and cream colour form an admirable relief 
to the all-prevailing dinginess of the place. The exhibits of 
Messrs. Garrett are painted the same colour as were those 
- which appeared in the Paris Exhibition, e olive green, 
black, and gold, being es! rior tints. The effect is very 
good, The firm have added a ribbon, on which are the 
words, ‘‘Leiston Works, Established One Hundred Years.” 
Can any other agricultural engineering works boast the same 
antiquity ? 

In traction engines not much is to be found that is new. 
The system first introduced, we believe, by Messrs. Aveling 
and Porter, of carrying the side plates of the fire-box up at 
each side above the level of the top of the boiler, and con- 
structing with these plates and two transverse pieces of wrought 
iron, a strong square shallow box, on the sides of which are 
bolted the ere bearings, grows in favour, and has been 
adopted more or lessby other firms. Messrs. Robey and Co., for 
example, show a fine traction engine in which this system has 
been well carried out. Messrs. Marshall, of Gainsborough, 
show a traction engine 
of the same type, with a A A A 


the gearing all inclosed in a box built up as we have just 
described. The engine bears a brass plate on which is 

wed ‘‘Aveling and Greig’s Patent.” It is a very fine, 
well-made engine, quite suitable <n almost any 
class of work which a farmer can need an engine to perform. 
It will equally well thrash his corn or take it to market, and 
is quite competent to do a good deal of ploughing, if need be, 
by the aid of any of the ordinary windlass systems. We 
have no doubt that a solid, compactly designed engine like 
this can be run for many years with far less outlay for repai 
or renewals than would suffice for a lighter and possibly 
cheaper machine. 

Mr. Wilsher exhibits the novel traction engine which we 
illustrated in our last impression, The engine is shown 
unlagged, and, indeed, unfinished. The workmanship is by 
no means bad. Nothing but practical experience acquired in 
regular duty will decide whether the design possesses sub- 
stantial advantages over engines of the ordinary type. It is 
at all event a departure from a groove, and all such Geplitares 
are instructive, whether the result is failure or success ; and 
we wish Mr. Wilsher every success with his invention. 
Visitors to the show should by no means miss examining the 

ine. Novelties are few and far between in the present day. 

essrs. Brown and May, of Devizes, show a traction engine 
for the first time at Smithfield. This is an 8-horse power 
engine, and is very similar to one which they exhibited last 
summer at Bristol. It is a well-designed, well-finished engine, 
but presents no very novel features of any kind, the boiler 
and engine being of the well-known and excellent type made 
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by this firm for many years. The slide valve is circular, with 
semi-lunar ports on the cylinder face—very similar, in fact, 
to Church’s or Webb’s valves as used by Messrs. Fowler of 
Leeds, but much smaller in diameter. It is stated that these 
valves turn round in the bridle, and in consequence wear down 
much more equally than the ordinary straight valve. 

To Messrs. Alchin and Co,’s ag we have already referred. 
It is well got up and substantial. More work of this kind will 
add to the reputation of the firm, 

Mr. ae of King’s Lynn, shows one of his well-known 
traction and ploughing engines, in which the ploughing rope 
is wound in grooves in the road wheels. The engine is packed 


up when ploughing, and the road wheels then act as winding 
drums, 


e scheme has a certain amount of audacity about 

it, and was sharply criticised at one time, but Mr. Savage has 

one steadily on, and working in conjunction with Mr. Bar- 

ford, who.supplied excellent windlasses and ploughs, he has 

apparently lived down prejudice, and the King’s Lynn plough- 

ing tackle now nes a large proportion of that favour which 
it seems to us it 'y deserves, 

Messrs. McLaren exhibit an exceedingly well-finished trac- 
tion engine of a type which has already been fully illustrated 
in our pages. It will be remembered that the engine is to a 

at extent self-contained and independent of the boiler. The 
esign is very meritorious, and we understand that it has 
proved extremely successful in practice. 

Messrs. Burrell, of Thetford, show two fine traction engines, 
fitted with a new safety clutch gear. 

Messrs. Clayton and Shuttleworth show a traction engine 
of their usual t; Stays are applied to the main brackets, 


one at the cylinder side of the engine connecting the cylinder 
and the bracket ; at the other side the stay runs in an inclined 


direction down to the boiler. 


We have referred incidentally to a boiler exhibited by 
3, page 
426. This firm have for some time adopted steel very 
special plant for 
They have devoted. much atten- 
by corrugat- 
and other 
is the latest development 


Messrs. Garrett. We illustrate it by Figs. 1, 2, and 


largely, and that they have fitted wu 
working it into shape. 
tion to rendering boilers inherently stron 
ing “the plates so as to dispense with bridge 
stays. he bioler exhibi 


RiGG’S AU'TOMATIC EXPANSION GEAR. 


this engine at page 427, and our engravings are so clear that 
no special description is ne . We need hardly say that 
like all Messrs. Marshall’s work it is admirably finished. At 
the same stand will be found a vertical engine and . boiler of 
new design, which we shall illustrase in an early impression. 
Messrs. Robey and Co. show, among other things, a new 
type of horizontal engine, which 
eserves attention. The main 
frame is somewhat of the Allan 
type, but is made very heavy to pre- 
vent the least ee he —_ 
bearing is put as nearly as possible 
in a tine Pith the pe fe of the 
cylinder, an end which has been 
4 reached by using a thin disc instead 
of a pores By into this the short 
NX crank pin is forced and rivetted 
over. The disc itself is secured to 
the shaft in a way which is, so far 
as we are aware, totally novel. On 
the end of the shaft is forged a 
head; this head is let intoa seat cut 
in the disc and secured to it b 
eight rivets, which are countersun 
and worked fiush so that they can- 
not be seen. The annexed diagram 
will make the arrangement intelligible. In this way 
the crank pin is brought closer to the plane of the 
main bearing than could be possible were the disc, which 

















is only 2in. thick in the seat, keyed on in the usual way. The 
engine is 12-horse power, and is from first to last a thoroughly 
good job. Gsatou 

A very large number of well finished stationary engines of 
various kinds are exhibited by firms too numerous to men- 
tion. They are for the most part well finished and well 
designed, and nearly all the types have been illustrated and 
described in THe Enoineer. As oe we may cite 
Messrs. Tangye’s improved engines, and the Gyppeswycke 
engine made by Messrs. Turner, of Ipswich. 

n the galleries we found two fixed engines which present 
some features of novelty. One of these is a horizontal 
engine manufactured by Messrs. West and Co., of Bromley 
Engine Works, Bromley-by-Bow. The engine isa fair type of 
its class, strong, simple, and calling for no special mention. 
It is fitted, however, with Wile’s patent ring governor, which 
we illustrate in the accompanying engraving. Fig. 1 shows 
the governor when the engine is at rest, Fig. 2 shows 
the governor shutting off steam when the engine is 
racing. A is an iron ring with the i’ B firmly fastened 
through it, working freely through the cap ©, which 
is fixed on the top of the spindle D; E E are two seg- 
ments with set screws FF; G is a spiral spring upon the 
spindle D ; H is a collar with a set screw to enable the com- 
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this difference, that 
the side or cheek plates 
do not form part of the 


of this idea. ‘The sides, as well as the.crown, of the inner 
fire-box are corrugated, and the sides of the outer fire-box are 
treated in thesame way. Oneresult is that very few stay bolt 





fire-box plates, but are B , holes are requisite, and, as these holes seem to présent starting 
rivetted to them. As P points from which the cracks will extend, the fewer the holes 
we understand that SPELL the higher is the probability that a steel fire-box will not 


certain questions con- 
nected with patents 
are involved in this 
matter, it may be worth 
while to give the ac- 


to show the difference 


eo0°0 crack. Mr. Haswell’s practice in America, and that of the 
most successful American engineers, goes to show that if 
steel is to be used as a fire-box with success, it must be corru- 
ated. Another important advan possessed by Messrs. 
Garrett's boiler is that much facility exists for cleaning it. 
The manholes are so arranged that oar can be passed 
1 shows Messrs. Aveling | right through the boiler parallel with the plates in every 
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WILE’S RING GOVERNOR. 





Fig. 
and Porter’s system. Fig. 2, that adopted by Messrs. Mar- 
shall and Sons, Messrs. Allchin and , and others—the 
last-named firm, we may add, exhibit a very good traction 
engine. Here it will be seen that in Fig. 1 the flitch plates AA 
- oom ue piece with fhe in hg owes ap e — 
te ing separate, while in Fig. are separa 
Satan, while B and the two sides of the outside fire-box 
are a single plate. We shall not d to say which makes 
the best job; either gives something much superior to the 
old-fashioned cast iron brackets. 
Messrs. Aveling and Porter exhibit an agricultural engine, 
which is quite new. It is a modified traction engine, with 





direction, the absence of stays promoting this, 
In stationary engines little is to be found that is noteworthy, 


Messrs. Ruston and Proctor show a beautifully finished 

ine, which is, as we have said, similar to that which they 
i Reading Ironworks Company 
exhibit one of the horizontal engines for the manufacture of 
tation. It may be 
t nearly, if 
ed engines 


exhibited at Paris. The 


which the firm enjoy a well-earned 
remarked that at the Oxford trials in 1870 they 
not quite, the highest duty out of one of their 
ever obtained under similar conditions. 

Messrs. Marshall, of Gainsbrough, exhibit a ‘‘ short stroke” 


engine with 94in. cylinder, l4in, stroke. We haveillustrated 


pression of G to be varied ; I I are pieces of flat steel or chain 
connecting the segments E E to collar L; K is a lever con- 
nected to the throttle valve. The action of the governor is as 
follows :—When the engine is at rest the ring is inclined 
towards the spindle, as shown in Fig 1, but when working the 
ring endeavours to place itself at mght angles, as shown in 
Fig. 2, thereby compressing the spiral spring G. The seg- 
ments E E being connected with the collar L by the thin strips 
of steel I, raise or lower it according to the speed required 
This governor is said to be very sensitive, there being no jointed 
levers, and consequently very little friction to impede its 
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. steam is cut-off, and the slide valve is driven 























erect tha thiottla salve. Mioeey ie ncthing, new fa the use 
Fo rang ngs vernor: a small tted up with 
one was ited in Dulin in 1853, but the details have been 
’ At the other side of the in Tho enpceite gates. will 
4 found a small engine, exhibited by fr. Arthur Rigg, of 
urch-street, which will y examination. Mr. 
is what may be termed a scientific bolliier of engines, and 
produces in consequence something not quite like onunety 
engine of commerce. The engine exhibited has been at wo 
for some y running at over 200 revolutions per minute. 
It is an e ingly strong. well-designed engine. Mr. Rigg 
seems to have .hit on the only plan by which it is possible to 
run high speed engines with success. In other words, he 
gre much lead to wt slide Lage and ya Prctty om 

ere venting the cra m e 
gr fie: ing of the stroke, as it er aude dies in 
high- engines worked without much lead, for reasons 
which we have already fully explained. A noteworthy 
feature about Mr. Rigg’s engine is the variable ex- 

jon governor with which it is fitted, and which is 
fully illustrated by the accompanying engraving. The 
governor acts di y_on the excentric of an expansion valve, 
lates its stroke in order to vary the point at which 
its own 
excentric—not shown in the drawing—in the usual manner. 
The governor proper consists of a weighted frame so mounted 
as to slide radially, and placed against the expansion excen- 
tric, the whole rotating with the main shaft of the engine. 
Inclines are attached to the frame, and corresponding pro- 
jections to the excentric, these fitting together so that any 
movement of the former causes a change in the stroke of the 
latter. It will be observed that this governor is compact and 
simple, consisting of only three or four parts, instead of the 
numerous details of those ordinarily constructed. Ata certain 
number of revolutions, determined y the stren, h of an adjust- 
able spring, the governor weight flies outw: by the action 
of centrifugal force, and in so en | increases the excentric 
stroke, cutting off steam earlier, until when the weight has 
finally reached its extreme position, there is only sufficient 
steam left to drive the engine unloaded. : 

In logking oyer the thrashing machines of the various 
makers, the desire to produce a good class of work is more 
than ever evident in the machines exhib : ae it in this 

ie, the thing most 






respect the are not very conside 

to be remarked being the general endear se to provide some- 

thing in the form of a drum-guard that be ye sd with the 

Act which co into force next Ay and which makes 

some such aditi cc a thrasher ompulsery. Some makers 
ttaching combined ing apparatus, 
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ere awarded e 
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- of a pair of mowing machine knives wor above one of the 
feeding’ Ey and under which fu Boer must pass 


on its way to the second feeding roller and under a 
reciprocating separator which also assists in feeding the 
material of any kind into the drum. The whole apparatus is 
complete in itself, and may be detached from the machine. 
It enables one man to do all the work on the top of the 
machine, and he cannot accidentally fall into the drum. At 
the back of the feeding apparatus is a flap over tbe drum, by 
raising which heavily tangled and damp straw or other pro- 
duce, such as peas, may be fed direct into the drum without 
passing it through the feeder. This is of considerable 
advantage in bad seasons, when corn is much laid, and the 
weather unsuitable for getting it in. The Beverley Iron and 
Wagon Company are also employing a simple form of guard, 
in which no parts are moving, but by which the drum is so 
guarded that it would be very difficult for a man to fall into 
the drum. These makers have also added a simple addition 
to the lower shoe, by which the cavings, &c., not thoroughly 
cleaned of corn may be returned through the riddles and sieves. 

Messrs. Ruston, Proctor, and Co. exhibit one of their 
well-made thrashers, in which some slight improvements have 
been made. Particularly may be mentioned the enlargement 
of riddles and sieves, an alteration which is common amongst 
most makers, long experience showing that nothing is so 
effective of clean work as ample riddle and sieve room. By 
placing the awner pet without the general exterior of the 
machine the second shoe is increased in length by about 9in., 
which is an important addition. Messrs. Marshall, Sons, and 
Co. have also increased their riddling surfaces, and show 
excellent workmanship in their machine. They get over the 
drum guard difficulty by the use of their self-feeder, a descrip- 
tion of which has already appeared in our pages. An addition 
has, however, been recently made, consisting of three sharp- 
edged revolving discs for cutting the bands. The 
spindles on which the discs revolye are beneath the 
feed-board, so that the discs, with their serrated edges, 
appear as circular saws. They are placed nearly in a line or 
in the same plane, but overlap each other, so that a con- 
tinuous cutting edge is secured, against which the band of the 
sheaf is sure to come into contact. Mr. E. Humphries, of 
Pershore, exhibits a thrashing machine in which the drum is 
guarded by a fixed protecting cover and sides, which would 
in most cases prevent anyone fron, falling into the drum. 
This form of protection has the advantage of simplicity and 
absence of moying parts. The smith who made the handles 
of the buttons holding a small shutter against the riddle 
crank bearings of this machine, seems to have had an idea 
that it wasa pity to losea “heat.” In order, therefore, to do 
something while the iron was hot, he drew the button handles 
to a point, so that if some of the points were not downward 
they would be taken for sack hooks. 

Messrs. Holmes, of Norwich, show a machine characterised 
by excellent workmanship. 

Messrs. P. and H. P. Gibbons, of the Vale of White Horse 
Ironworks, also show a combined machine, in which they 
protect the drum with a Wilder’s self-feeder attachment, 
which is probably the best way of complying with the Act, 
as the feeder secures considerable economy in labour, and 
com duty from the machine, by reason of the regularity of 

eed. Messrs. Gibbonshave laced achaffelevating and bagging 

apparatus in a convenient place on the side of the machine. 

Messrs. Nalder and Nalder have also introduced some im- 
provements in their thrasher which should be noticed. We 
give herewith a section of of the machine, which will 
assist in explainingthese. They first consist of asimple drum 

ard, a series of adjustable bafile plates to each section of the 
shakers, arranged so that the plates nearest the drum may be 
shifted to suit the character, quality, and condition of the 
grain being thrashed, and in a modification of the shaker, 





now applying a guard ‘ 

over board, in its position when closing the drum mouta. B 
shows the board ohne the drum is uncovered. The baffle 
plates referred to are shown at C, as sliding on the rails D for 


adjustment. ats, : 

pets Ransomes, Sims, and Head exhibited an entirely new 
safety drum for application to their thrashing es. 
It is so co cted that it is almost impossible for any one to 


fall into the drum of the machine. A self-acting flap, or 
shutter, which, when down, completely closes the mouth of 
the is so that when open it does not interfere 
with ing the machine, but will drop instanely and close 
the drum if any one falls either on to the hood or feed board. 
Sweepings can be swept into the drum as usual. Our illustra- 
tions show a side view of the new drum guard. It consists of 
a hood A at the back of the drum, and 4 self-acting flap or 
shutter. This flap is hinged at the bottom, and is kept up to 





BAMLETT’S MOWER AND REAPER FINGERS. 


on wet meadows. In the ers referred to the steel is so 
combined with the iy iron in forging that both the 
upper and lower part of the slot are steel lined. Steel is very 
largely employed by Mr. Bamlett in the construction of his 
machines, which aftermany pes of experience, andthe manu- 
facture of large numbers he has rendered most efficient. 





received improvement by Messrs. 
Horse rahe have PB ay Sims, and Head, 


and by Messrs. Jeffery and 
B e. The former show 
a rake with 


P 
Boyd teeth and new auto- 





rams 


matic delivery, and the second 
mentioned firm show a new 
rake, in which large steel of V 
section are ba | oyed. The 
rake is men eae hoes 
travelling wheels, the 

have an adjustment of from 
Gin. to 8in, el to the 





FEED BOX 


RANSOME’S AUTOMATIC DRUM GUARD. 


leave the mouth of the drum open by a hook on the inside of 
the hood. The feed board is connected with the hood by a 
lever E and connecting rod D. When any one falls on to the 
hood A, or on to the feed board B, the hook is depressed, and 
this at once liberates the fap, which closes instantly, as 
shown in the lower drawing. The parts are so arranged that 
the mouth of the drum can be opened wider when required ; 
a piece of board F can be removed from the platform at the 
back of the hood, and allows the hood to be set back, which 
makes the mouth wider. The flap is made in two pieces, 
which slide one over the other, and they are provided with 
set screws, to set them to the required width. There is also 
another hole C in the lever E for receiving the lower end of 
the connecting rod D. The machine is then ready to be used 
with the mouth of the drum set wider. These alterations are 
quickly made, and the guard satisfies every condition of the 
Act. 

Messrs. Hornsby and Sons are fitting a simple form of 
guard in which there are no moving but which would 
sxrobably prevent any one falling into the drum. Messrs. 

arrett and Sons have introduced a form of guard which 
covers the drum so long as there is no one in the feeding-box. 
Feeders never get into the drum, and accidents to others have 
almost always happened during the absence of the feeder. 
Against this Messrs. Garrett’s guard provides. The same 
makers are fitting their machines with flanged wrought iron 
fore carriages, plate, and gear. The axles on which the hind 
wheels of their machine run are fused into cast iron disc 
bosses, and by these attached to the flanged steel brackets 
fixed to the machine. These are quite new and have a very 
neat appearance, as will be gathered from Figs. 4, 5, 6, 7, 8, 
and 9, page 426. 

Chaff-cutting machines have received a few improvements 
at the hands of John Crowley and Co., of the Meadow Hall 
Ironworks, near Sheffield. These machines are now fitted 
with feeding web, which is reversed with the rollers, without 
the addition of an extra lever, thus stopping reversing the web 
and rollers, and changes in length of cut are all done with one 
lever. The machines are fitted with the well and cleanly 
made castings for which Messrs. Crowley and Co. are so 
well known, and the makers exhibit a quantity of their malle- 
able iron spanners, lathe carriers, clamps, &c., which are 
marvels of cheapness, and, at the same time, good work. 
Messrs. J. Williams and Son, of Rhuddlan, near Rhyl, show 
some well-made chaff-cutters with wrought iron legs, and 
constructed so that all the gear, which is small in quantity, 
for stopping, reversing, and change of cut, is arranged 
on the one main spindle. Messrs. Hunt and Tawell, of 
Earlescolne, Essex, alsoshowa good selection of chaff-cutters and 
food reparing machines. Messrs. Hornsby and Sons, Woods 
and Cocksedge, Harrison and McGregor, Picksley, Sims, and 
Co., and others exhibit in these same classes, and Mr. 
Wilder, of Reading, shows a chaff cutter, the price of which 
is 37s. 6d. One cannot expect to get a good chaff cutter much 
less than that. 

Reaping and mowing machines present few novelties, 
Messrs. Burgess and Key show their string binder attached 








ground for raking hay, corn, or 
stubble, and is arranged so that 
the teeth can be raised or 
lowered to suit the inequalities 
of the ground. Each travelling 
wheel assists in emptying the 
rake, but is so arranged that 
in turning or backing oy undue 
strain on the rake is obviated. 
We shall probably return to 
the automatic arrangement by 
which the teeth of this rake 
drop after being held up long 
enough to deliver the charge. 

Messrs. Vipan and Headley 
—late Pickering and Hunt— 
show a large collection of im- 
plements, amongst which we 
particularly notice the annexed 
arrangement for attaching the 
feet of horse hoes. Our illus- 
tration explains itself. Messrs. 
John Leeming and Son, of 
Bradford, ow a turning 
Plough made under Messrs. 

ood and Whewell’s patent, 
and to which we shall return. 
Mr. John G. Rollins exhibits 
some American machinery, in- 
cluding an American corn drill, with a seed-box about big 
enough to go across a three-acre field, but with an ingenious 
arrangement of feed, the result 
of about twenty patents, a list of 
which is given on the end of the 
drill box. What will our old 
friends Gorver, Smith, Garrett, 
Reeves, Reid, and others say to 
American competition in this 
field ? 

In cultivating apparatus, the 

inci novelty at the show is 
Mir oS Dasa —_ yi 
vating engine, which we ly 
eeiat eal described in its 
simpler form in Taz ENGINEER of 
a the 19th July, 1878. As exhibited, 

VIPAN AND HEADLEY’s_ the engine will cultivate a width 

HORSE HOE FOOT. of 20ft., and is provided with a 

boiler with a central fire-box 

and chimney at each end, in order to avoid the uncover- 

ing of the fire-box crown when the engine is on hill-side. 

There is little doubt that this engine and cultivator is a step 
in the right direction. 

Mr. J. H. Knight exhibits his digging machine, designer! 
more especially for digging hop grounds. We described the 
machine in our report of the Bristol show, and but slight 
improvements have since been made. 

e shall again refer to the implements exhibited in our 
next impression. 











THE electric light is to be adopted by the Royal Carriage 
Department, Woolwich, in a large building where gun carriages, 
platforms, &c., are examined and packed prior to issue. 

Tue Epison Licut.—According to a statement made by the 
New York correspondent of the Daily News, ‘Mr. ison 
authorises the statement that his light is produced by the 
incandescence of an alloy of platinum and iridium. The con- 
ductor is not an ordinary coil, but a peculiar arrangement of 
the metal, whereby, in accordance with a new discovery 
his in connection with radiant energy, a much weaker current 
is made to generate a given light than if a single spiral 
were used. By slight modifications in the shape rs the con- 
ductor he has obtained from one cell of a Daniell battery a 
light strong enough to read by. A simple adjustable apparatus 
attached to each lamp regulates the amount of electricity Ht shall 
draw from the main current, and makes it entirely independent 
of any changes in the strength of the current as well as ot all other 
lamps in the circuit. That portion of the current which is used 
for the regulator is also made to serve in the production of the 
light. A part of Mr. Edison’s device for compensating for loss in 
subdivision consists apparently in the utilisation for illuminating 


aw of the pre, of the regulstor, ane 4 all other 
resistance outside o! conductor, an e peculiar 
form of the conductor. The aca are still of evel Mr. Edison 


has just obtained two patents in the United States and has appli- 
cations for nine others, pending specifications for a third English 
patent just forwarded.” Our readers will remember that we 
already sugge an alloy of the infusible metals as a material 
for the wick, if we may use the word, of an incandescenct lamp. 
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EDISON'S TELEPHONIC AND ACOUSTIC 
RESEARCHES. 


(Concluded from page 415.) 
ConDENSER TELEPHONES. 


Telephones in which static c' , instead of current strength, 
is made to vary in unison with the vocal utterances, have also 
been tried with success by Mr. Edison. The forms shown in 


Figs. 20 and 21 (devised February 9 and December 10, 1877) 
differ only in construction, not in principle. 
The former consists of a circular vocalising chamber with 














Fie. 12. 


mouthpiece at V. The chamber is surrounded with plates, 
which are connected with each other and with the ground. 
These plates are free to vibrate, and are shown in the figure in 
section, as at P'. Immediately behind each of these stands a 
similar plate as at P, held at its centre by an adjusting screw. 
The outside row of plates are electrically connected with each 
other and with the battery which goes to line. When the inside 
row of plates vibrate under the influence of a sound the distance 
between the plate varies and changes their static capacity. 

In Fig. 21 the plates are arranged as in the ordinary form of 
condenser. An initial pressure is put upon them by a screw 
bearing in the solid frame of the instrument. The diaphr 
in vibrating varies the distance between the 
plates; this alters their static charge, and 
affects also the electric tension of the line. 

The resistance of a conductor is dependent 
upon its shape. If an isometric block of 
metal be drawn out into a wire, its resis- 
tance may be indefinitely increased. This 
fact lies at the basis of several ingenious 
telephones invented by Mr. Edison. The 
one shown in ie 3 22 (devised August 17, 
me is of exceedingly simple construction, 





A — of mercury, M, rests upon a 
slightly concave plate of metal. A needle 
from the diaphragm indents its upper surface, and as it vibrates 
slightly alters the shape of the globule. This alteration, 
though exceedingly small, is sufficient to 
vary the resistance of the telephonic cur- 
rent considerably. 

It is a peculiar characteristic of a globule 
% of mercury that it changes its original 
* shape during the passage of a current 
through it. Mr. Edison has made an 
application of this phenomenon in the 
telephone receiver shown in Fig. 23 (de- 
vised August 19, 1877). The globule of 
mercury, Mt, is placed together with a con- 
ducting solution in a U shaped tube. The 
currents from a transmitter, passing 
through the contents of the tube, elongate 
the mercury. This agitates the liquid, 
and vibrates the float, F, which is fastened to the centre 
of the diaphragm, 


THe Vo.taic Prre TELEPHONE. 


We have shown in Fig. 24 (devised August 25, 1877) an instru- 
ment known as the pile telephone. A piece of cork, K, fastened 
to the diaphragm, presses upon a strip of platinum which is 
attached to a plate of copper. The latter is one of the terminal 
plates of an ordinary voltaic pile. The 
other terminal plate presses against the 
metallic frame of the instrument. When 
the pile is included in a closed telephonic 
circuit it furnishes a continuous current. 
The strength of this current depends upon 
the internal resistance of the pile and its 
polarisation, and these are varied by vibra- 
ting the diaphragm. 

A convenient and liar form of re- 
ceiver used by Mr. Edison is shown in 
Fig. 25 (devised August 30, 1877). It is 
like the ordina magneto telephone, 
except that the circular diaphragm is re- 

laced by a strip of thin iron, the edges 

aving been bent so as to render it stiff. 
We mention it simply because it demon- 
strates the fact that it is not essential that 
a circular diaphragm be used. A novel and 
purely mechanical telephone is illustrated 
by Fig. 26 (devised August, 1877). In place of a line wire, the 
illuminating gas contained in gas pipes is u It is calculated 
for short distances only, as it is 
essential that the gas used in 
communicating offices should be 
drawn from the same main pipe. 
In the figure P is the main pipe. 
The telephones are represented at 
Fic, 25 T and The instrument is 
ues merely a cone fastened by its 
apex to the gas pipe in place of the burner. The larger end is 
closed by a thin circular diaphragm. The vibrations are con- 


we 


Fia. 26. 
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Fig. 24. 
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veyed from one diaphragm to another through the medium of 
the gas. The phonograph and telephone when combined form 
: an instrument known as _ the 








telephonograph, of which 
Fig. 27 (devised August 17, 
1877) is a representation, The 
drum of the phonograph is 
shown in ee 0 ‘ e ee 
hragm, _inste: ts) ig 
vibrated by the voice, is 


vibrated by the currents which 
traverse the helix and 


which ori at 
station. object of the 
., instrument is to obtain a 
Fie. 27. record of 


rd what is said at 
the distant office, which can be converted into sound when 





Tue Morocrara. 
The motograph receiver, from which we have been accustomed 
to hear sounds almost destitute of quality, has, by a little modi- 
fication, become an arti: telephone. 


It works quite well in con ae with the Edison carbon’ 


transmitter. In Fig. 28 (the form shown was devised Novem- 
ber 23, 1877) the back of the mo aph receiver has been 
removed, showing its construction. ithin the drum D is con- 
tained the decomposing solution, and the covering surrounding 
the drum is kept constantly moist by capillary action. A 
metallic = attached to the centre of the diaphragm rests 
upon the drum. While receiving the drum is revolved by turn- 
ing the milled screw at A. 
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Fia. 29. 


Mr. Edison’s musical transmitter is shown in Fig. 29. The 
point P, projecting from the centre of the diaphragm, impinges 
upon a wrapping of platina foil covering a small drum of rubber 
capable of adjustment by a thumb screw. 


THE TASIMETER. 


Fig. 30 shows in perspective the latest form of the Edison 
microtasimeter, or measurer of infinitesimal pressure. The 





Fia. 30. 
value of the instrument lies in its ability to detect small varia- 
tions of temperature. 

is is accomplished indirectly. The change of temperature 
causes expansion or contraction of a rod of vulcanite, or other 
material which changes the resistance of an electiic circuit, by 
varying the se it exerts upon a carbon button included in 
the circuit. During the total eclipse of the sun, July 29, 1878, 
it successfully demonstrated the existence of heat in the corona. 
It is also of service in ascertaining the relative expansion of sub- 
stance due to rise of temperature. 

In Fig. 31 the important parts are represented in section, 
affording an insight into its construction and mode of operation. 
The substance whine expansion isto be measured is shown at A. 
It is firmly clamped at B, its lower end titting into a slot in the 
metal plate, M, which rests upon the carbon button. The latter 
isin an electric circuit, which includes also a delicate galvano- 
meter. Any variation in the length of the rod changes the pres- 
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sure upon the carbon, and alters the resistance of the circuit. 
This causes a deflection of the galvanometer needle ; 2 movement 
in one direction denoting expansion of A, while an opposite 
motion signifies contraction. To avoid any deflection which 
might arise from change in strength of battery, the tasimeter is 
inserted in an arm of the Wheatstone bridge, while the galvano- 
meter is used in the bridge wire of the same. : 

In order to ascertain the exact amount of expansion in decimals 
of an inch, the screw S, seen in front of the dial, is turned until 
the deflection previously caused by the change of temperature is 
reproduced. ‘The screw works a second screw, — the rod to 
ascend or descend, and the exact distance through which the rod 
moves is indicated by the needle N on the dial. 

The instrument can also be advantageously used to measure 
changes in the humidity of the atmosphere. In this case the 
strip of vulcanite is replaced by one of gelatine, which changes 
its volume of absorbing moisture. The renrages § of the apparatus 
to heat is remarkable, and far exceeds that of any other appa- 
ratus ; when adjusted moderately delicate the heat of the hand 
placed in line, with the cone of the tasimeter 30ft. distant, 
causes the spot of light of the galvanometer to leave the scale. 


Tae AEROPHONE. 
The aerophone, an invention of Mr. Edison’s, for amplifying 





sound, has already attracted considerable attention, 
yet it has not been perfected, 
_ Its object is to increase the loudness of spoken words without 
impairing the distinctness of the articulation. The working of 
a se as poe — 
_ The magni sound proceeds from a |: diaphragm, which 
is,vibrated by steam or compressed air. The oonas of power is 
controlled by the motion of a second diaphragm vibrating under 
the influence of the sound to be magnified. 

There are three distinct parts to the tnetiinnient — 

A source of power; 

An instrument to control the power; 

A gp ext vibrating under the influence of the power; 

The first of these is — compressed air, supplied from a 
tank. It is necessary that it should be of constant pressure. 

The second, shown in section at Fig. 32, consists of a dia» 
phragm and mouth-piece like those used in the telephone. A 


though as 
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hollow cylinder is attached by a rod to the centre of the dia- 
phragm. The cylinder and its chamber, E, will therefore vibrate 
with the diaph A downward movement lets the chamber 
communicate with the outlet H, an upward movement with the 
outlet G. The compressed air enters at A and fills the chamber, 
which in its normal position has no outlet. Every downward 
vibration of the diaphragm will thus condense the air in the 
pipe C, at the same time allowing the air in B to escape vid F. 
An upward movement condenses the air in B, but opens I. 

The third and last part is shown in section in Fig. 33. It con- 
sists of a cylinder and piston, P, like that employed in an ordi- 
nary engine. The piston rod is attached to the centre of a large 
diaphragm, D. The pipes C and B are continuations of those 
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designated in Fig. 32 by the same letters. The pipe C communi- 
cates with one chamber of the cylinder, and B with the other. 
The piston, moving under the influence of the compressed air. 
moves also the diaphragm, its vibrations being in number and 
duration identical with those of the diaphragm in the mouth- 
piece. 
The loudness of the sound emitted through the directing tube 
F is dependent on the size of the diaphragm and the power which 
moves it. The former of them is made very large, and the latter 
can be increased to many hundred pounds pressure. : 
G. B, Prescorr. 








Tue Merrorotoeican Socrery.—The fifth of a course of six 
lectures on meteorology was given on Thursday evening, Novem- 
ter 28th, at the Institution of Civil Engineers, by Mr. G. J. 
Symons, F.R.S., the subject being ‘‘ Rain, Snow, Hail, and 
Atmospheric Electricity.” Mr. C, Greaves, the president, occu- 
pied the chair. The lecturer began by stating that the atmosphere 
consists of oxygen, nitrogen, dust, and sundries, all which are 
classed as dry air, and also of a variable quantity of water in the 
state of vapour. The hotter the air the more vapour it can 
contain, and this ae of the air for moisture increases at an 
increasing rate, so that if we mix toyether a cubic foot of satu- 
rated air at 92 deg. and another at 32 deg., they would have 
a mean temperature of 62 deg., but the vapour tenable at 92 deg. 
is 15°7 grains and at 32 deg. is 2°1 grains, therefore our two cubic 
feet would contain 17°8 grains or an average of 8°9 grains; but at 
the temperature of the mixture the air can contain only 6°2 grains 
therefore the excess of 2°7 grains must fall as rain. ‘The vertic 
sun raises large tracts of the ocean to the temperature of 80 deg. 
and upwards; considerable evaporation ensues, and each cubic 
foot of the air in the tropics may be said to contain, roughly, 
8 grains of vapour at the temperature of 76 deg.; if that air be 
transported to these islands and reduced to their average tem- 
perature of 50 deg., it must part with nearly half its vapour, and 
would even then remain fully saturated. her: one substitutes 
for grains, feet-tons and miles, and reflects on the vast extent 
of the tropical oceans, there is no diffculty in understanding why 
winds from those regions deposit rain on all colder countries over 
which they blow. As the chief cause of rain is condensation by 
cold, and as hills are usually colder than the winds blowing 
against them, we naturally find the largest amount of rain in hilly 
districts exposed to currents of air coming direct from the warmer 
oceans. ‘The lecturer said that there were a great many varie- 
ties of rain gauges, but he preferred the 5in. Snowdon gauge. 
It is a fact that a gauge on the ground collects more rain than 
one placed some height above the surface of the ground ; this dif- 
ference is now acknowledged to be almost entirely due to wind. 
In 1860 the lecturer began collecting rainfall statistics; the 
organisation now under his supervision includes about 2200 
observers. After referring to floods and drainage, and the system 
of flood warnings in operation in Paris and Lyons, the lecturer 
said that he did not foramoment say that Thames floodscould either 
be prevented or precisely predicted, but many arrangements might 
be made to mitigate evils than at present exist. In the United 
Kingdom the fall of rain is nearly equally distributed throughout 
the year. At dry stations October is usually the wettest month 
except at stations where heavy thunderstorm rains have occurr 
repeatedly in July or August; April is generally the driest 
month. At wet stations the proximity of mountains has a curi- 
ously marked effect upon the curve,of monthly rainfall, as it so 
largely increases the fall in the winter months as to make Decem- 
ber or January the wettest month of the year. In the British 
Isles the greatest amount in one day in each year at all the 
stations is about 1}in., but no year passes without far heavier 
falls at individual stations, at one or more of which upwards of 
4in. always falls. Snow is frozen vapour, and is crystallised in 
exquisitely beautiful forms. ‘The crystals are rarely less than 
fpin. across, and, therefore, their general form is easily seen with- 
out a ye aAeer i > ——e to eae x pmyeneree pee 
tricity, thun the lecturer concl y saying 
the psc seed of redabell work, as of every other branch of 
meteorology, is neither more 0 ations nor more money— 
though neither of these is to be despised—but more brains, more 
hard workers, and more deep thinkers, 
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SMITHFIELD CLUB SHOW PORTABLE ENGINE BOILER, ‘AND ‘THRESHING MACHINE FITTINGS. 
MESSRS, R. GARRETT AND.SONS, LEJSTON, ENGINEERS 
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The Savile-street Foundry Company, Sheffield, exhibit at | its interlor ron poigheny Under the rolls are placed a series of | 
Islington a combined stone-breaker and crusher, which we | shaki es operated by the rocking ma attached to the _ 
illustrate above. The object of the arrangement is to pro- | vibra ng are which receives motion from the tail lever of) 
vide contractors and concrete builders and floor layers with | the excentric pinion;; These riddles .J, se the various’ 
an efficient means of reducing all kinds of hard material to } sizes, the t passing over at the ¢ into the ci 
e crushing rolls A, Fig 2, elevator wheel which brings them ap to be recrushed. 
breaker plemented inthis way the “— reaker provides a ie ba 
s the fine concrete for, Sewer: 




















any state of comminution. 

are driven from the excentric shaft of the stone- 

belt on to a fly-whéel, keyed to the shaft passing through | efficient. machine for 

the hollow spindle of the driving roll. This shaft is pro- | facings, house and other | 

vided with a duplicate set of Hall’s differential gear at| Im the. differential re ne 3, he, fly-whéeel F, With: 

each end. The rolls are I4in. by 14in. and chilled. | its central shaft, key there ete eccénitric SE tina 

it, secured at the enlarged call - the shaft. pe 
oosely an external toothed 





a the outer rim of the wheel E at one side is secured | i 
the circular elevator H, with buckets arranged around | this eccentric E is mounted 





“AND ‘CRUSHER, 


Fic. 3. 
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sit at his Stripe and use both feet on the treadle, and i is con- 
sequently able to work ane quicker and better than is the 
case when he has to stand balancing on one leg and work the 
treadle with the other. Thisis decided improvement, The 
cost of the machine is very small, 
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LETTERS TO THE EDITOR. 
eaiataaiaais ~~ ei citematailiatal 


FREE TRADE AND PROTECTION. 

S1r,—I have noticed the several letters in your valuable 
journal on “‘ Protection v. Trade,” and have been pleased 
with some of the arguments put ia favour of protection. But I 
consider that protection is not the best preventive of foreign 
competition, as it onl wt us of the notte ype nations 
may receive, as an effect a peculiar policy of some great 
pw Bray This can be seen from the fdllowing statement :— 
Belgium is a great iron-producing country. She is protected by 
her neighbours one from the other. She maintains no immense 
defensive force at a cost of eighty . as England 
does, therefore is less heavily taxed. It follows that labour is 
cheap because living is cheap, and that Belgium can undersell 

d in her own markets. The same is the case with the 
United States in a less degree. i é 

It will be seen that this is a defect in international policy not 
easily remedied. But I would suggest that small States desiring 
protection from large ones should pay in proportion to the benefit 
received from a continued state of peace, which in these times 
of great wars mean so much to the financial welfare of a country. 
Tf each nation had a proportionate share of the responsibility of 
maintaining peace trade returns would be more equal, and not 
one people receiving all the benefits as now. ‘ 

This subject cannot be properly treated in a letter such as this, 
but hoping some of your correspondents may see this matter in 
its proper light, po not deplore the want of more taxes as a 
national ortune, is the of = 

Silvertown, 9th. 





Sir,—Your correspondents ‘“‘ Rwon” and “‘ G. B. D.” advocate 
tection to the producers of iron and steel in the United 
Kigdom, on the ground that protection is advantageous to such 
industries in other countries. Suppose, then, a duty were levied 
on all iron and steel imported into the United Kingdom in order 
to raise the price of these commodities, and thus confer the benefit 
of protection onthe producer. Tomeitap certain that rps | 
iron and steel ashade dearer in England it is at present woul 
be most disastrous. Many industries consuming them would be 
annihilated, and all of them injured. Our export trade in steam 
engines, machinery, and material would soon be nearly extinct; 
our shipbuilding trade all but destroyed, our carrying trade for 
the world taken from us, and the iron and steel producers, for 
whose benefit production was established, would suffer by having 
the demand for their products reduced. Good legislation must 
be for the benefit of all, not for a class. The greatest good for 
the greatest number. The consumers of any product are 
hundreds, the producers units. Injure the consumer, and the 
producer is destroyed. Ww. 5 
Manchester, December 10th. 


+ De 





Srr,—I am glad to see that your protectionist correspondents 
have thrown off the mask of reciprocity, and virtually admit the 
truth of my arguments by not attempting to controvert one of my 

tat , but content th lves with a storm in a tea cup 
about a colonial boundary, anonymous criticism of a gentleman 





_ who writes over a well-known name, and the shallow assertion, 


that consumers are entitled to no more consideration than pro- 
ducers. 


From the pauper to the peer we are all men, women, and 
children, consumers ; therefore, the interest of the consumer is 
literally that of the whole nation; all are not producers, and 
even if they were, the vast majority are.either engaged in 
trades where foreign competition is unknown and_ protection 
confessedly unheeded, or in producing exports, food, and raw 
material, where protection is absolutely impossible. Only a 
minority, therefore, of the producers can possibly benefit by 
ape os But the producer himself is not really benefitted, his 

ad balance-sheet is being cooked, for a manufacturer who needs 

rotection is a man working at a loss, carrying on an unprofitable 
oa me for which either he or his | are unsuited. Which 
is the better course, to go on at a loss and live on the neighbour’s 
charity as long as it lasts ; or set your shoulder to the wheel, and 
either make it pay or find a more congenial business? Stripped 
of all ‘‘ sophistical verbosity,” there are protection and free trade; 
let your correspondents take their choice. 

Protection not only does no good, it always injures the con- 
sumer, and in the long run ruins the producer, for he is forced 


into a groove which he doesn’t fit; he is a square peg jammed 


into a round hole; while free trade, so far from injuring the pro- 
ducer, is often his greatest benefactor. The shipbuilding industry 
is an example. Broadly speaking, we are now the only ship- 
building nation, and though nearly as many steamers cross the 
Atlantic under a foreign as under an English flag, 95 per cent. of 
them are English built. Why is this? When our shipping was 
ea med and fostered, and coddled in every possible way, we 
uilt the worst ships in the world both for peace and war. Free 
e came in, the navigation laws were repealed, shipbuilders 
were cast entirely on their own cesources to sink or swim, and 
bladders being cut adrift, they at once shot ahead and beat our 
old rivals—who still protect—clean out of sight. 
Stratford, December 10th. D. H. O’Neate NEALE. 





THE LAWS OF MOTION. 


Sir,—If “ X.,” instead of making such sweeping statements— 
or mis-statements—as that my ‘‘ equation is based on an erroneous 
assumption, and is, in point of fact, wrong from beginning to 
end,” would give us his es mathematical proof, without 
speaking so much “‘ behind formule,” there would be some chance 
of settling the points at issue, but I strongly object to a purel 
mechanical question which admits of easy mathematical investi- 
gation, being carried into the region of ‘speculative philosophy.” 
** X.’s” logical deduction from the proof I gave of the variability 
of momentum is—‘‘that something has been obtained from 
mernan. oi a conclusion which he rightly rejects, but the more 
natural deduction, that momentum possesses none of the constanc 
of energy, ogee not to have suggested itself to him. With 
his fiy-wheel example and its ‘arithmetical work I quite agree, 
but notice a slip in the position of the decimal point in one case. 
His deduction therefrom is, however, quite errcneous, and is a 
striking example of the uselessness of the “second ton” as.a 
unit. That such a method of expressing energy is absurd, I 
think the following investigation will prove ie M be the 
mass of a —_ which is brought to rest in ¢ seconds, after having 
moved through s feet, against a constant resistance of R pounds. 
Then, by the general equations of dynamics, 


e=3fe 
astye 


t= 


ots. 
Multiplying both sides of (1) by R, we get 


Re= ay Re. Rt= yIM Ra 


Now, since R¢ represents ‘‘second pounds,” and Rs “ foot- 
pounds,” it is clear that the energy represented by two “second 
pounds ” is four times that represented by one “‘second pound,” 
rgy increasing as the square of the number of 
'{gecond pounds ” or ‘second tons” ao long as the mass remains 

t. And, further, from the above it follows that to increase 
1e enersy from ten “‘second pounds” to eleven “second pound,” 





one unit, hires twent -one times the energy represented by 
cub eal it the latter be. measured from zero to unity. This 
only when the mass remains constant, being 
ted by increase of velocity ; when both mass velocity 


augmen' 
vary the value of unity, m from different in’ becomes | throug! 
senstlaaie partie m9 It is hardly to be expected that results 


expressed in such a fluctuating unit as this sh in.accordance 
with the principle of the conservation of energy. 2 

Since, as has just been ved, the en is proportional to 
the square of the number of “second tons,” “‘ X.’s” objection to 
the velocity given by my formula for his fly-wheel vanishes, for 
when the energy was concentrated in one wheel it was represented 
by thirty-one ‘second tons,” while, when both wheels were in 


motion, the energy of this wheel was twenty-two “second tons,” 


but 

heel Ped seit of th inall 
So that each whee! one- of the ene origin 
accumulated in one hell ; it is, therefore, evident that ae FA 
wrong when he states that the velocity given by the formula 
necessitates a creation of energy, and that his mistake is the 
natural consequence of attempting to estimate energy by 80 
variable, and therefore, absurd, a unit as a ‘“‘second ton.” If 
“X.” is not satistied with the above, will he be good- enough -to 
state what he believes would be the final velocity when both the 
wheels are moving in the case he gave? E 

“X.’s” arguments in support of his ‘‘ second ton” unit appear 
to me to be particularly feeble. As far as I am aware, horse- 
power is al estimated by the number of foot-pounds done in 
a minute, while the energy in coal is deduced from the number of 
pounds of water, 11b. of this substance, by its combustion, 
will evaporate, or else raise in temperature 1 ig latter 
eatiinabes being eae indépandent < e The ion 
for determining the consumption o per er per 
aod ‘how apie be neither shortened nor simplited by the 
in ion o! unit. 

“1, E.” quotes two laws from the text-books, and treats them 
as quite general, but if he again refers he will see by their proofs 
that they only apply to cases in which energy is transferred by 
equal forces which act for equal periods in opposite directions, as 
in direct impact. In the laws this is su to be expressed by 
the words ‘‘ mutual actions.” i i 

His example is an altogether inadmissible case, as is easily 


shown, thus ;—Thefinal velocity V; he finds to be= Mr Vv, 
therefore, the final energy is . 
M; + M BY Vaiss a 
a (a) ** ag re 
And the original energy was 4 M, V®, so that, although “ this is 


presuming the masses to be combined without any loss of motion 
whatever, which is a purely ideal case,” the total energy has been 








oa . Ait . ~ M, 
diminished by being multiplied by the proper fraction Mii M,° 
To account for the missing energy is, however, not difficult, as 
“LL. E.” has, unfortunately, settled upon a case of inelastic 
impact, where, as is well known, a portion of the energy is 
always converted into heat. “L. E.” evidently sees that it is 
impossible for both of the equations 

M, V? = (Mi + M,) Vi? and M, V = (Mi + M,) Vi 
to be true, but does not appear to be aware that by accepting the 
latter, his results must often be inconsistent with the conservation 
of energy. As, however, he afterwards speaks of energy dis- 
appearing, this may, with him, be but a small objection. 

do not advance the case of the two fly-wheels as a practical 
example, but as one in which it is theoretically possible, to 
oe energy from a moving body to one at rest otherwise 
than by impact. The objections “ L. E.” raises as to the practic- 
ability may be urged with almost equal force against every method 
of transferring motion, impact included, for perfect elasticity is 
as enebaladoe as frictionless bearings, &c. ‘‘ L. E.” appears 
quite surprised by the discovery that by substituting the values 
of V for M, and vice versd, in the product MV?, he gets a 
different result from that obtained by using the proper values. 
It would be much more surprising if the results were always 
identical, but as this fact does not appear to tell in the slightest 
quaree against my case, I cannot imagine why “ L. E.” intro- 

uces it. 

As “L.E.” so strongly objects to belts, pulleys, &c., he may 
suppose M; and M, to % the masses of two spheres, of perfect 
elasticity. Then by so placing the mass Mj, which is a rest, 
that the impact shall ke place at a suitable obliquity, it is 
always possible to cause the masses after impact to move with a 
common velocity, although not together; but there is one restric- 
tion, the mass of the moving body must not be less than one- 
third of that of the body at rest. 

After the logical manner in which Mr. Biggs commences his 
letter it is a great pity he should immediately commit mathema- 
tical errors of the most simple but serious nature. ‘There is no 
obvious necessity for making five steps in reducing the equation 

M, v2 = (M, + M,)ri? to the form 
a = 2 
ve V aM 

Having, however, at length obtained this result Mr. Biggs 
adds :—‘‘ Which shows that the velocities vary as the masses.” 
This is of course quite wrong, what it does show being that the 
velocities vary inversely as the square roots of the masses, and 
although Mr. Biggs may think this but an insignificant altera- 
tion, yet it is the fact which is most fatal to “‘ X.’s” constant 
momentum theory. Further, Mr. Biggs makes the mistake of 
taking the antecedent and consequent of the ratio of two quanti- 
ties as necessarily equal to the quantities themselves, and thus 
arrives at the conclusion that I believe momentum to vary as the 
masses only. The ratio of the momenta is as I stated— 


v™Mi + M, : ¥M,, 
But the momenta themselves are, respectively, 


o(Mi+M a 
(Mi Ve and v My. 


The remainder of Mr. Biggs’ letter being 
of his not comprehending this 
further. 

Manchester, December 3rd. 


ibly the result 
point, I will not criticise it 
W. J. Last. 


P.S.—As it appears that my letter reached you too late for 
insertion in your number for the 6th instant, 1 trust you will 
allow me to add a few remarks upon the letter of ““G. W. C.,” 
which has appeared since the above was written. 

This correspondent has fallen into the same error. as some more 
of “ X.’s” supporters, in supposing that by harping upon the 
fact that in some cases momentum remains constant, instead of 
attempting to demolish those in which it does not, they are 
demonstrating the truth of ‘‘ X.’s” theory. 

The first half of ““G. W..C.’s” letter has no bearing on the 
question at issue whatever, but as the mathematics are most un- 
satisfactory I have not passed it unnoticed. It commences with 
an investigation which “‘G. W. C.” believes proves that “equal 
forces impart to different masses equal ‘quantities of motion’ in 
equal periods.” Bearing in mind how force is defined and mea- 
sured in dynamics, it is evidently as absurd to attempt to prove 
this fact, as, after assuming Euclid’s definition of a circle, to try 
to demonstrate that all of the radii are equal. He next begs the 
formula 8 = 4 G 'T?, and takes nearly half a column in deducing 
from it the formula 


pPsi?%™M 
= 
Had he assumed the formula vt = G 8, the same result could be 


obtained in three lines, But, why not assume the result; every 
body knows it, and by none is it aid 

The remainder of the letter is spent in pro that in cases of 
direct impact momentum remains constan y that 

hout this discussion this fact has been generally admitted— 
I even sketched the in my first letter—it is certainly sur- 
pling Set “G. W. C.” should waste so much of your valuable 
space by dmonstrating it. 

The following extract from your correspondent’s letter needs 
some further explanation :—‘“‘ If a mass M mo with a velocity 
p Reding ow ag han dewesk, ene Rap te ig bn Lay dip vy in 

oing wor i e other in stock y. ist an 
foree P that may wish to ares out of is mert condition, and 
im) to it a velocity v.” Your correspondent is possibly n 
son den the canals viva was given by Leibnitz to the pro- 
duct M v*, before the relationship between work was 
fully determined, and that it is now nearly obsolete; or else he 
intends advancing a theory, which for novelty and > IS Pad 
puts *‘ X.’s ” quite in the e. W. J. iL. 

December 10th. 


Sir,—I am one of the spectators of the combat on the laws of 
motion now being fought out by your correspondents, and I have no 
desire to take Pon in it. But may I venture to call Mr. Cherry’s 
attention to the fact, which he seems to have overlooked, that 
his assumed case of four bodies has nothing whatever to do with 
the questions at issue? In the first place, no transfer of motion 
takes place among them ; in the second, they do not constitute a 
“system in motion,” as the ition of their centre of gravity 
remains unchanged. The four bodies have for the purposes of the 
discussion nothing whatever to do with each other. 

If Mr. Pinnington would put something like an “‘ argument ” 
at the beginning of his letters—in other words, if he would onl: 
let his readers know what it is he sets about. proving—muc 
trouble would be saved. I have perused his last letter twice, and 
it remains an unsolved conundrum to me. If any of your readers 
have been more fortunate, perhaps they could manage to — 
in, say, ten or twelve lines what it is Mr. Pinnington wants to 
prove. 

1 confess I am somewhat surprised tc find that no one has yet 
touched ‘‘ X.’s” propositions, May I ask—Is it or is it not true 
that matter is incapable of resisting motion? This seems to me 
to be a very startling statement; yet, I suppose, it must have 
foundation in fact, or some of your numerous readers would long 
since have given a mathematical or other proof to the as 

Hull, December 10th. 5. W. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Srr,—It seems to me the Associate Members, and Associates 
with Corporate rights, will be much worse off than the Associates 
were when not ed as Corporate Members, becatise I find 
they are entirely excluded from the balloting list for Council 
which I have just received, whereas formerly six Associates were 
invariably included in that list. If the new practice is legally 
correct, and Associate Members and Associates are not entitl 
to sit on the Council, I—no doubt with many more—would be 
very glad to know in what the privileges of Corporate Member- 
ship consists. 

I think it would be well if, to discuss this question and others, 
the Associate Members and Associates were to hold a meeting of 
their own. If they do not co-operate more than they have 
done, I fear they will, ere long, have cause to regret their 
indifference. 

I trust you will kindly insert this, the matter being one that 
must interest so many of your readers. AN ENGINEER. 

London, 11th December. 





MARINE GOVERNORS, 


Srr,—In a letter of mine published by you in THe ENGINEER 
of the 1st ult., I drew your attention to two statements contained 
in an article which appeared in your paper of the 13th of Sep- 
tember, characterising them as being misleading in so far as the 
writer of them ignored the existence of an “ anticpatin 
governor ” until the advent of Durham’s, and further Souedielated 
to the Durham governor the qualification of being anticipatory. 
Any impartial reader of my letter will admit that I confined my 
remarks and explanations to the point which must regulate an 
anticipatory governor; by this I understand a governor which 
has the power of controlling the engines before acceleration of 
speed or “‘racing” takes place, and while I placed the Durham 
governor amongst the class to which it belongs, that is, 
rotary governors, and gave such an explanation of my own 
governor as might remove the impressions calculated to left 
by the statements I complained of, should they have remained un- 
contradicted, I refrained from making any comparisons what- 
ever as to the merits of anticipating or non-anticipating governors. 

Mr. F. W. Durham replies to my letter in one you pub- 
lished on the 22nd ult., in which he attempts to a the 
weaknesses of my governor, and further accuses me of maki 
odious comparisons. The odium of ‘having commenced compari- 
sons,” I will leave with my accuser, but { must be allowed to 
correct the explanation. There is no great nicety in the adjust- 
ment of the spring by which, in my governor, the degree of 
anticipation of racing in heavy weather is regulated; an attendant 
has only to compress or relieve the spring, as the state of the 
sea—be it heavy or moderate—may indicate through the increased 
speed of the engines, until they run smoothly. more simple 
means of indication could not be devised. The throttle valve with 
my governor is not always on the move, but it is not always full 
open when the ae peo is immersed, as in heavy weather both 
with large and small steamers it is necessary to have steam partly 
shut off compound engines—on account of the steam contained 
in their receiver, &c.—before the propeller blades emerge from 
the water or even reach the surface, and this no rotary governor 
can attempt to do. 

Mr. Durham’s — of what kind of an instrument should be 
called a governor does not much affect what a governor formarine 
engines is, whether it is influenced direct] 4 a varying load as 
mine is, or by the acceleration of speed, which is the consequence 
of a varying load, as all rotary governors are. Nor is it of much 
consequence how far a governor can control the speed of engines 
at sea in fine weather, as they are regulated by the pressure of 
steam or the degree of expansion, and not by the constant motion 
of a throttle valve, which even Mr. Durham objects to, while the 
chances of trusting to a governor to stop a pair of large engines 
in the case of shaft breakage are not such as any engineer would 
put much faith in. In conclusion, although quality does not 
always decide the selection of an article, we must leave the 
choice of governors to the users of them ; and I will only re 
that the value of rotary governors lies only in the degree of their 
sensitiveness, while mine remains the only anticipatory governor, 
the merits of which, with compound engines, are, I think, 
ciently understood. D. J. Duntor. 

Port-Glasgow, December 9th. 





BELL RINGING. 
_ S1z,—I wish to ask “Treble Bob,” as a practical bell er, 
if it isn that a bell should be swung to be rung? In 
country—Russia—which is famed for bells, they, large and small, 
ey ea wee ted ag oat ta can 
with ease a far larger bell than 63 c ve experience 
in bell hanging, but the swinging of a great mass of 
it seems to me to be what every true mechanic is b ta 


sb 
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NOTES AND MEMORANDA. 





Twi each 250ft. are to be built at Niagara recen‘ 
Falls, 40 connees the Clack ands with the Canadian shore. W. Wigoss, ge aE oaition, 
~iPghnykevtara wie Star | Seared iad ee Shi 
constrain of culverts along that oad, thus. effectin very | the constitu of the stone to be—mica, 9 per cent.; quartz, 22 
co! economy on the road besides furnishing a first-cl per cent.; 6 pag The abaorptive capacity of the 
: granite differe ieces taken from surface 
an inquest held : . w p Ang A eet gre sping influences and those 
station, it was showi thi 4 in fitted with peace ac ye gh vity was found to be 7°8 grains 
poe we the (pas ould pee ly have per square foot of : while that of the weathered portion 
sth ied of eae te 
THE advancement of tt of the ard Tunnel on 870, : 
during the tek ing the" ie kr 1 teks ite constituenta— 2-960} quartz, 2747; and of the feldspar, 
oe “Da s, the webh cet the 36th alt Se pec ce Exzcrric lighting successes have caused so many old ideas to be 
80'9 metres on th Goegiien idé, and 23°4 on the Airolo side, pe enge A BA Road inventions, that ag veel yg 0 5 
r 25ft. i. . 
. ; , ; the idea of Allan, and to give us electrodes in the sh 

on het ralierhy cauitine lai Bi ust been tried upon a of a screw, To the Allan lamp, we find n ‘veterans. Ta 


\ ‘ way, about twenty com- 
cps of which were ted with K roof lamp. e 
ight ete Oy Ae np as ex , and thi 
chief difference between it and the hae peg ; 
lighted with petroleum, Which is so treated as 
explosive. ; 

Messrs. Sreet, Tozar, AND 
who are manufacturers 
Railway, are now age: Be heavier section of for the com- 
pany. e new rail, which is of steel, weighs 851 “_ 


. to the 
, 
SAN Coe ate dl tay we railway. 


and increases 
A Wiso0i correspondent writes to the *th- Western 


Lumberman thal his expert ience with the common yellow cedar 
that region proves it to be fully as durable for frailro: 
as white oa Bet tod fot ten years’ hard service, 
spikes sufficiently by for all oi curves only 
excepted. Aleit, Wie. ts as of Green Bay cedar trees can be 
obtained ta about ce the cost of oak. ty | 

Tue Midland Railway Company have hae troduced a 
number of new carriagés on their i which will gratify the 
most exacting members of the trav public. thrriages 
_are ass, running on bogies, a es vith con- 
tinuows “ d the seats and backs are cushioned. 
Aart ese third-class bogie carriagés are as able as 
the ass carriages of some of our metropolitan suburban 


are a \ ae, is a States are sed ospidoon 
unsettled, several large buyers orders at the 
best i There are reports that very low prices have 
been accepted for winter delivery, but they need confirmation. 
Philadelphia quotations are 42 dols. to 44 dols. per ton at mill, 
with some concessions to large buyers. For iron rails an active 
demand for light rails is repo’ with several sales to go to 
Cuba. iladel ph oe Ae lols. to. 36 dols. at mill. Old 
rails are in ght de wit of some small lots at 
19°50 dols. and 20 dols. per ton. 

Mr. Franots A. Stevens his na suit against the Pitts- 
burgh, Cincinnati, and St. Louis Company to recover damages 
for alleged infringement of his patent for car brakes. The patent 
covers an arrangement of levers, rods, &c., by which all the 
brakes on 4 car can be put on at once. ‘The United States 
Sait Court has just decided that this patent is not an 
in Rtg coy On the older patent of Tanner for car brakes, Mr. 
Stevens has also begun a suit in Chicago against Mr. Frederick 





lines. 


Haskell, to recover damages for infringement, Mr. Haskell 
having manufactured brakes similar to the Stevens brake, with- 
out obtaining permission or paying royalty. 


Ovk Sheffield correspondent writes :—‘‘ Of the latest improve- 
ment in rails which has beén carried into practical eff the 
Acaster rai: joint—I hear Coe reports. ‘The company, who 

as 


ng 
h uiired the patent already succceded in get it 
bed Salad upon many home and continental railroads, including 


the Moscow-Kuish line, and other Russian lines. I am told that 
it is uoW, fitted into every railway which runs out of Vienna, is 
on the West Flanders and other Belgian lines, and has bee’ 
Fe ooh Aen by the og ogre North British, Belfast ani 
Northern Counties—Belfast to Larne section—Great Southern 
and West.rn—Incheorve incliné—and other parts. The Great 
Northern Railway Uompany is about to test it from Maiden- 
lane to Co nhagen tuanel—a part of its road over which 125 
trains run daily.’ 

TH ong of the disastrous railway disaster which 
occurred on the night of the 14th ult., on the New Brunswick 
Railway, Canada, which have beén received, show how easily a 


very serious astrophe may bé brought about. The express 
from Gibson ery reached Peel at 8 p.m., but there bole no 
passengers for that station the train dashed through without 
stopping. undlé 6f bags rown by a baggage master 
from the cats, but instead of hing the platform, as intended, 
they. struck the side, and rebounded on to the line. They were 


caught by the wheels, which left the rails as the train was going 


over & small bigs and ran for some distance on the sleepers. 
After the melas jad been crossed = cars became disconnected, 
and rolled with frightful velocity the embankment. On 


rved to be on fire, and 


reaching the a e first car *% x vse te 
and the flames spread 
le their 


notwithstanding that assistance 
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the Mechanic’s Magazine, 2, as follows :—‘* The two elec- 
trodes are placed perpendicularly to one another, at the 
proper Poa ct M an this relation made to b 
simple clockwork movement. The result is that as the edge of 
the spiral, or contact point of the electrode, is in the course 
being destroyed by sc age of the current, and the distance 
een the two thereby increased, it is always Pasa | its 
proper tion by tle rotation of the electrodes producing fresh 
ts for action. In this manner a 
is ved, and hence a constant steady 
ratum, the di 
of the thread of the screw.” 
Ir has been recently contended by Mr. R. Herring that the 
duplex system of telegraphy does not double the bat pre 
ly” m 


ht, the grand deside- 


of the wires; that the longer the wire the more ‘‘s 


American very little more if as many as halfthe number of words 
extra as are now transmitted “‘ single” will be possible when the 
cable is balanced for “duplex” sending. Sir James Anderson 
thinks very differently and says :—‘‘ Upon our Marseilles-Malta 
cables, a distance of miles, we are to-day working simplex 
fifteen words per minute, duplex twenty-six words per minute. 
As far back as March, 1877, the working increase o' fae upon 
our Bombay-Aden cable, which in electrical capacity about equals 
the — or cables, was 40 per cent. Upon the Aden- 
Suez cable, a distance of 1460 miles, the increase was 60 per cent., 
and upon the Marseilles-Malta cable at the same date the increase 
was 71 per cent. ‘To-day Marseilles-Malta averages 84 per cent. 
increase in workdng.. Upon our Bombay-Aden cable the 
first day duplex was established the increase a 40 per cent. ; on 
the second day, 67°27 per cent. ; and on the third day, 72°72 per 
cent. I have not at hand any more precise data; but I am withi 
in the mark when I assert that we can command a steady increase 
of 70 per cent. in favour of duplex over simplex upon all our long 
sections, and that we can as a tour de force upon our short sections 
between Marseilles-Bona and Malta-Bona reach 100 per cent. 
increase,” 

A NuMBER of Eastern boiler-plate manufacturers, with the 
manufacturers of Philadelphia and other States, met recently 
to reconcile the differences of opinion existing between them and 
the officers of the Steamboat Inspection vice, and to decide 
upon some satisfactory method of testing the qualities of boiler 
iron. The result of the meeting was the adoption of the follow- 
ing :—‘* Whereas the question was raised before the meeting of the 
Board of Supervising Inspectors at a meeting last January in 
ee to the form of test piece that they had adopted; and 
whereas the board, in order tomeet the views of the manufac- 
turers, Septed two modes of preparing the test piece with a view 
to ascertain which was right.” erefore resolved, ‘‘That in 
the judgment of this meeting plates which show a contraction of 
area of less than 12 per cent. shall not be used in a steamboat 
boiler. We therefore recommend that all boiler-plate stamped 
with a tensile strain of under 45,0001b. should show a contraction 
of area of 12 per cent. ; 45,000Ib. and under 50,0001b. should 
show 15 per cent.; 50,000 lb. and under 55,000 1b., 25 per cent.; 
55,000 lb. tensile strength and over should show 35 per cent. 

Some time ago it was reported that watches were being made in 
Switzerland with phosphorescent dials, so that the hour could be 
ascertained from them at any time of night without the aid of 
artificial light. Recently an eastern clock company has been 
manufacturing clocks with this self-illuminating faces, and the 
have been on exhibition in the windows of several New Yor 
stores, M. Olivier Mathey, 4 Neufchatel chemist, communicates 
the following information referring to the composition of these 
dials to one of our French exchanges :—Phosphorescent dials are 
usually made of paper or thin cardboard, enamelled like visiting 
cards ; they aré covered with an adhesive varnish, or with white 
wax mixed with a little turpentine, upon which is dusted, witha 
fine sieve, powdered sulphide of barium—a salt which retains its 
Feary ove hey a for os little time. hig gay of pega ou 
and calcium possess the satne property, but lose it more quickly 
than theformer. After the dial oe remained in darkness some 
days it loses its phosphoresence ; but this may be readily restored 
by exposure of an hour to sunlight, ‘or, better still, by hg en 
neur the dial a few inches of magnesium wire, which gives fort 
numerous chemical rays. 


THE population of the chief countries in the world is given, 
with a close approximation to accuracy, in the following :— 















of diameter of the spire is 20ft. at the base. 


t distance or relation | boo 
uration of which will depend only upon the length | th 








MISCELLANEA. 


Fresu discoveries of coal beds of large extent have recently 
been made in the Cleveland Valley, Ohio. 


Tus ironstone potters in the ~~ of the Chatterle 
a have resumed work at aor: Foes ranging from 
per cen 

Tue A ty has decided to have the new steel despatch 
ane ty beers 


t experimentally with ber of electri 
lamps on the Rapie foc on oy 4 a ? 


Tron 
to 10 


beet nah Tatbous Boosd have proved of a scheme 
‘or carrying out extensive improv terati 
Racbouts af a cost of £94,000. gia nates “gD aga 


On Saturday, the 30th ult., a remarkable feat was performed at 
Worcester, by a man whose name is not i 20 but who has 
ad the name of the celebrated ae le Jack.” The new 
climber, who is from Birmingham, ascended to the top of the 
spire of St. Andrew’s Church. The object of the ascent was to 
repair the —— conductor, which had been damaged. The 
ascent was effected by raisi ladder on ladder on the outside of 
the spire, which was accomplished in three days, and on Saturday 
the workman reached the top and took off the cock which sur- 
mounts it. The spire was erected in 1751 and is itself 155ft. high, 
being placed on a tower 90ft. high, making a total of 245ft. The 
, and barely 7in. at the 
top, where the weather vane stands. One or two Worcester 
people also made the ascent. 


One of the despatches from the Government of India in the 

i i minutes from 
onncil ; one of 
ese, reports that the Public Works Minister is about to make a 
tour along the new Indus Valley Railway, in order to ascertain 
whether the extensive additional waterway reported to be 
required is really necessary, Presumably, says the Pall Mall 


k of rs on Afghanistan, is accompanied b 
the different ceusabea of the Gecernuptameats 


ust | Gazette, as soon as this official has made up his mind on the 
Pers | be the sending; that on 80 long @ cable as that of the Anglo- 


subject, the Finance Minister, or some other authority, will in 
turn asked to report on the report of the Public Works 
Minister. The superintending and chief engineers of the line in 

uestion have no doubt already made their exhaustive reports on 

e case, as well as the director of railways and the consulting 
engineer to the supreme Government; and if their collective 
opinions are not conclusive as to the requirements of the case, 

ere is no apparent reason why finality should be arrived at 
after the contemplated visit of the Public Works Minister to the 
scene. 


Two of the largest American manufacturers of wire rope offer 
to rig a ship free of expense, including Manton’s patent windlass, 
for the purpose of demonstrating the superiority of wire rope as 
gem ce with chain ‘cable. he offer is made by Messrs. 
Roebling’s Sons, and by Mr. J. Lloyd Haigh. The latter, a few 
days ago, completed his contract for the delivery of 7,000,000 Ib. 
of wire for the rope of the Brooklyn Bridge, at a cost of £120,000. 
The introduction of wire rope for ships’ cables is much discussed 
at the present moment both in England and the United States, 
In 1812 the clumsy hemp hawser was displaced by the chain 
cable, and it is claimed that the revolution thus brought about 
within the last sixty years in the equipment of ships is no greater 
than would result from the adoption of wire rope. e merits 
of the latter, however, remain to be tested by practical navigation. 
The steel rods from which the above-mentioned 7,000,000 Ib. of 
wire were drawn were made by Messrs. Anderson and Passavant, 
one of the oldest steel manufacturing firms of Pittsburgh. The 
excellence and uniformity of the steel have attracted much 
attention. 


A SPECIAL meeting of the Brighton town counci! was held on 
Wednesday afternoon, for the purpose of receiving a report from 
the Waterworks Committee with reference to the resolution of 
the council on the 4th inst., excepting from approval certain 
parts of the committee’s minutes of the 19th November last, and 
which states that, in compliance with the views expressed by the 
majority of speakers in the course of the discussion, the com nittee 
now submit for the approval of the council their minute retaining 
Mr. E. Easton, C.E., to superintend the laying of the new mains 
and the carrying out of the other works authorised by the counci 
on the 18th September last. The committee recommend the 
council to approve the -whole of the proceedings which were 
excepted from confirmation on the 4th inst., the whole of which 
they again submit, including the appointment of Mr. Easton to 
su erintend the work. They further recommend that the Town 
Cierk be instructed to also advertise for tenders for supplying 
certain sluice cocks required for the new mains, and for erecting 
an engine house for the new water pressure engine. ‘I'he specifi- 
cations for both contracts, and also for the water pressure engine, 
are submitted. 


Tue Brooklyn Bridge has come to a standstill. In the Supreme 
Court, on the 14th ult., Judge Barrett rendered a decision on a 
motion on behalf of Henry C. Murphy, president of the mea on 
Company, for a writ of peremptory mandamus to compel the 
Controller of New York to raise £200,000 on bonds of 
of New York and pay the same over for the construction of the 
bridge. It was especially argued on behalf of the controller that 
the statute directing the payment in question limited the gross 
appropriation for the bridge to an amount already exceeded or 
certain to be exceeded. Judge Barrett held that the powers con- 
ferred by the statute were subject to the proviso that the bridge 
was to be completed at a cost of not more than £1,600,000. 
it was conceded by the trustees that the structure would, when 
met © ag cost more than this sum, it was clear that the cities 


e city 


with ext in idity. Some escape through would be called upon to pay £1,600,000 and then receive an 
the carriage rt Rog st others, nding with their fellow- 1875 Pa MA ig, eo 4. tare in.000 unfinished structure, or else do what. the Legislature has said 
passengers to get out, perié in the es, The fire quickly / i876.. 37,3800 | Spain, without Canaries, , that they should not do—pay a sum in excess of this amount. 
consumed the carriage and ali that was in it, the iron frame and 1" "Seee]- 1s7l ww. ae. 16,626,611 e wisdom of thus limiting municipal servants in the 
a few human bones only remaining of ur who were burned ve ve 2,769,854 | Andorra .. 0... 12,000 | execution of public trusts there was no doubt, and the court 
to daath,  Wéuk pehere died ten th elr injuries, and twelve others —: as ee tre4 omer = aca 25,143 pepe on a —— a pes to o— ar ne 
. re re ae ” ZOTeS, . 5 
were injured, Many narrow » and two Russia, 1872.. 72,892,710 W876... ae se 4,819,284 | Opinio New Yor k will, phon ally Pt at. Bay Jud, “ tt’s 
those burned were n 1 when became mad an opinion in New York will generally app dg 
n  coneet 1876... .. .. 1,912,647 | Italy, 1876 L 87,769,475 be te 0 alanis tis on 
threw themselves into es. 1876 47499°713 | European Turkey, beforé decision. The bridge is a gigantic at best, so far as New 
THe ¥ (La) Times in referéhice to the New 1875... .. 118071855 divbion.. " 9,573,000 | York is concerned, and it looks now as if Brooklyn would be 
ote Railway :—“A oltrutin rey atts bee bien 1876s. 1,908,000 | Roumania, 1878 5,073,000 | compelled to finish it or do without it. 
formed, com of 5a Davi rquhart and Associates, in ae re Peppered oben 1676 ET gee In Saiing epee the various ong and other buildings in New 
New York New be ot th ample pap to the 1878 :. 34,249°966 | Greece, 1870 1,457,804 | York the Boston Post gives the following charscteristic para- 
work on to Got Hoge Major James is ae e ractor for re ae 10,600 | Malta, 1878 145,604 | graph :—‘‘ New York can boast of some buil bridges, and 
grading, company, Will work 800 A Asia. other t! that cost very handsomesums. The fo oming ate the 
portion , of hands are io engaged on the line below 1873 .. ., .. 8,440,862 | Macao, 1871 .. .. is 71,894 | most noted examples :—The new post-office, ullett, 
Al a e west near the Central Asia 4.505.876 |Japan, 1874 |. |... 989,623,373 | and built of Dix Island granite, cost about 7,000,000 dols. The 
ay ; : pe 2 os 505,876 : 623, th d. 
rin and oh a dsiance of 100 miley Region: Mies | iain Bartaty Ph gy nuaee | When Somploted the total bill ‘will be. about 14,0000 dos 
ver, ” . * ’ a 
ed ng up preparatory to laying the 2,030,000 | Native states .. .. ., 48,110,200 to present estimates. The city hall, with its marble 
Sod Rink sepeed will at Iw. Himalaya states °-. .: 8,300,000 | front and brownstone back, cost 500,000. dols, at the beginning 
jus opening up a magnificent | Asiatic iPS oa tn ytd of the century, when labour was cheap and jobbery rare, 
ving the road a heavy and | gamos, 1877 .. .. .. , , 86,878 | Ceylon, 1875 .. .. 2,459,542 | Vanderbilt’s Grand Central dep6t cost 2,250,000 dols., but the 
cute between Alexandria | Arabia, independent .. a 4 ves and Maldives 156,800 | approach to the depét, through the Fo Avenue viaducts and 
4 iron will be laid from | Aden, 1872... .«. «. oat British Burmah, 1871 2,747,148 | tunnels, cost six or seven millions, half paid by the Vanderbilts, 
to grade nearly 200 miles, in so oe we te BW be Mauvipur .. .. .. 126,000 | and half by the city. ‘Che Tribune tall tower is nine stories high, 
of credit. Having made | Afghanistan .. .. .. 4,000,000 | Burmah .. .. $,000,000 | has a gin shop and & clock, cost about 600,000 dols,, and is now 
ree i a. sone ee mostesend for 300,000 dols., which is just about = eens value, 
hE icais, MPO | Fron Cokin Chli Ti Leis | G00 000 dole "The house io high fire, A: Stewart, Lives in 
Chinese Vs Sar ae 890,000 , vy) ¢ house in w iw ves 
his ding East’n Tur- perident .. 200,000 | cost 2,000,000 dols. The Custom House gost 1,800,000 dols. 4 
isan tnd Dfuigari 00.00 Btls sectiegenes” ve soet'one New York Life onal Companys building’ cost » round 
longkong, oo 8 i Indian Islands or ’ million, e eatern "s 
alia, Le, 000 dols. The Count Sourt House Waa driginall eotimasted 
New Wales, 1676 Tas $860,000 dols. but owing fo wntaressen dlroamstencen, the 
Bouth Australia, 1376 °" 430 | bam 44bas expanse was between twelve snd fourteen nearly six 
“oa . : enle,.s 090 of which went for furniture, and millions { 
Went auwea 70) Ba | HPO aatrtog and panting” ae 
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ne ee ne eer oe cules of bodies hitherto regarded as elementary. 
order, — Australis, Belgium, Brasil, This is the. day whan we would venture to say 
BRROLD ny aT B hana be - Gitwaltar, ‘India, fe Pepa’ Wake | Or that 18 impossibi , 

paveny Bookseller We a Ce in ik, Nowtoundia 1, Now South Wal ad as yet entirely unexplained relation between the 
Witskom and’ TOMPANY, 201 orland, ., Tasnuatiia urkey, | Od) valents of the elements is conveniently met with 
latter yet more simple. We must wait, then 
Mr. tails of his method 
jit is most desirable that hé should do so with as 
ble. Great discoveries are usually 


FOREIGN AGENTS FOR THE SALE OF THE seriptions sont by Post-ofles order must be accompanied by letter of advice | believe in the indication of the breaking up of the mole- 
INEER. rates, -% 

in science. The curious 
‘China « hypothesis that they are made up of forms of 

ed submits the de 
and, the consideration of the corey world, and 

Ola se u Wi . Bly 4) f t 3 

a Se t/a x "aa ah all fi ’ tH i _. | little delay aon 

speaieny podied ! egibley directed k nents a de shillings | very en Davy obtained potassium from pot- 


































tered Ps joann haar Meerages teoen words. hen an adver, | 22h, and Faraday liquefied chlori thod employed 
nae ra 0) PU / i ‘ even words. When a qui orln e me employe 

an , mt receiuad Oy us tay Be foribarded $ stination. J . charge is ten shillings per inch, AU) in each instance was at once placed before the world for 
page fh oh) py Cr anys fi 1. at doen eas oa all verification. The glimpses of what is to come have, in 


“ae N Ne a Wie oo larié regula: be guaranteed in an, w. Au | the present instance, been gained in a manner which is 

BE hope Mesne ng hil ion wey sacompanis ‘the na be prann ti io My \, certainly unusual, and in every way unsatisfactory. 

s' wr Pt f fon, Bast ‘ag’ Paneer: OENOR 11.1 Mindat PIvEEED Oe As regardsthe method alleged to be employed todemon- 
strate the composite nature of the elements, the fact must 
not be lost sight of that it isa pesky physical one. Now, 
it has been established beyond all question that one and 
the same substance under different physical conditions 
presents different appearances in the spectroscope. While 
| that instrument forms an invaluable pride in the hands 
*) of the physicist, any conclusions which he may arrive at 
by its aid as regards the fundamental constitution of the 
matterunder investigation must be checked by the chemist 
eae a gh aba a ; zen by tha Mibckiie Arc before the scientific worker can venture te commit him- 
pp es | You con (im Alt,” by Mr. T. a B 4 sera. Siguira | Self to a definite statement respecting any constitutional 

iui hi oH | eM y Dr. Hampidg change which he may claim to have established. This 
he ener Oe vain, ¥ fod 1st p. pot cannot be insisted on too strongly, and_illus- 
bm, piaetlt te | Abstr Thesteora ss ” by G, Chai trations supporting this view are not wanting. It will 

NN f ; ; ' 
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he } Oe Bice - ‘be in the memory of our readers that some eight or 
| ari wh ay ys \ Alsil, J to var | Watson, F. eteorol ' bell, nine years ago Mr. Sorby announced the discovery, by 
“ are Loud Gaendi Ashi iiohdistiy she Ai, i gy | means of the spectroscope, of a new metal, which he 


hepecitpeations aryl viene han en pire oi aes owey sw! named jargonium, in the jargoons of Ceylon. Later on 
" quant a correct ais how ; rr SPA. ie ML ; he was constrained to send a retractation of that state- 
al, || i L + a her nets BR Se i, el | a TEL so Ment to the Royal Society. 





FOREIGN COMPETITORS, 


|. Ir has often been urged, and with no small show of 
| truth, that if the British workman knew all about his 


foreign trade rival, he would strike less often, work 

harder, and so promote the prosperity of his own land 

amd the comfort of his own home. It is not easy to 

teach the English working man much about other working 

men. He is pervaded throughout with the idea that he 

is better than anyone else of his class who is not a 

Briton, and opportunities for teaching him-the truth on 

this important subject are not easily found. The Paris 

Exhibition supplied one, which was seized by the Prince 

of Wales, who circulars sent to the mayors of the e 
‘hich hi n addres ie ii principal towns and cities suggesting that artisan 

| is this we hear about Mr. dockyer having decom- | reporters should be sent to Paris, who would see things 


posed the ents?) Statementsof a curiously informal | for themselves, and tell their fellows on their return what 
ter hay whi in severs 
on thes well as on other 
| Ina daily journal. of ‘the 16 
"in whiehatis stated that Mr, 
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was formed consisting of the Mayor, and Messrs. C. J. 
Crossfield, James Samuelson, R. A. Macfie, E. R. Russell, 
J. Patterson, E, Paul (Ross T. Smith and Co.), A. Blain 
to|and Son, E. K. Muspratt, W. H. Tyerman, J. Steel 
Cohen oon: Lewis and Co.), D. C. Keeling, Wm. 
TR . | Simpson, R. McDougall, Clark, Freeman, Maxwell, Jones, 
PE i at i Morrison, Pritchard, Rowlands, and Brown. The Mayor 
HL, FROM SAND. E se all things te was elected chairman of committee ; Mr. James Samuel- 
iat The Bripineer:) __ | told,,.“not elementai it Conrpound,® bodies.” Anj}son, deputy chairman; Mr. W. Hy, Tyerman, hon. 
= el * bleeadlenge ii: nowreer to. this) . ,. Weave told by the | treasurer ; and Mr. William Ireland, hon. The 
sind there! : me-jourhal, was f 5 Yi Pumas te the} movement was supported by Mr. John Torr, M.P., 
a6 a “result of three} and Mr, W. Rathbone, M.P., and a considerable sum 
Mh | rer..'The dis-| was raised by subscription towards defraying the 
jieves ‘that in| cost of the expedition. The committee communi- 
“th@-world in. which | cated with Mr. Cunliffe Owen, British Royal Com- 
/ Matter which | missioner-—now Sir P. mg aig ag all te 
i | necessary arrangements for meeting the men in Paris, a 
ped itating their various inquiries. All the reporters bear 
rilli Loeeveape da the great courtesy and kindness which 
experien 
was 


of the daily journals,|they had seen. In Liverpool, with which, for the 
he ingnir ta lounded. poll we need alone concern ourselves, a committee 





















































at the hands of Sir P. Cunliffe Owen. 





id condi ; requested to devote at least seven days, 


od, by meas 6 - | inclusive of travelling, to an inspection of the Exhibition 
h y gen. can no 4 manufacturing establishments in the City o 
| ele: nen *) The “p rimal sly ‘enou Paris, where the special work in which he was interested s 
‘| appears to be no elemen after » Per ) reporter | was on. e reporters were afterwards desired 
Ve @ fo rin | he : , send in their reports to the committee, which was done 
“believes higdhas pr ing have received a copy from Messrs. Lee 


y. We 
ty ie, of North John-street, Liverpool, by 
a os been published, and to these reports 
| | we desire to direct attention. 
|. Unfortunately not a ae engineer was included in the 
4 of the reporters, although there was an engineers’ 
rt, How this came to pass we are not told. 
trades represented were book-binding, boot and shoe 
i tread making and confectionery, cabinet making, 
eering —— makers, Gilera letter-press 
r nakers. The reports Ly aay by the 
delegates are of various literary merit, but they all go to 
ve that those who wrote them are shrewd, thoughtful 
a tid iD ) another” a: ' is }. who went to France determined to see all that they 
Sp oy hea FA ae Rare a Wie in the: presence party of scientific | could and resolved to s their minds freely when they 
id os Haida. Paedliy. tite jc mets? Mr. Lockyer Wad yok copper in a glass t The time allowed them was all too short ; and 
srbsde of sufficient power to hlow : bet organ | dist t formed within the: tabe in| itis possible that had they remained longer in France 
‘ ; : ! #) A hy dtc hloric ane i a ed, by ar 0 e igi i 
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. impressions might have undergone modifi- 
ion on certain points. The “general repert ” prepared 
Mr. Jones is a very amusing and well written paper. 
| Mr. Jones’s impressions of foreign travel seem to have 

been, ing but favourable, and there is something 
p ching in hi agp oo that prices were exhorbitant, 
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judgment on so weighty and vast a subject, but certainly 
the evidences of wes A not easy to discern in the 
branches of mechanical skill which constitute the 
industries of England; but there is the widest difference 
of opinion among employers and employed on this subject.” 
hen we turn to the reports of his fellow delegates, 
we find that a new light broke on their minds as they 
examined the contents of the Exhibition, and it is fair to 
conclude that the information they acquired concerning 
the powers of our foreign competitors will be used to 
advantage. “The Exhibition,” says Mr. Jones, “reveals, 
I think, the fact that the day has passed for ever when 
our nation has-a monopoly of the mechanical power of 
the civilised world. Yet” he adds, “ England may be 
said to hold her own against a world of competitors.” 
The hopes for the future, of the reporters, at ted to be 
based on the assumption that the English workman can 
do more, and do it better, than his rival. Take, for in- 
stance, the following typical passage from the report of 
Mr. Peter McStay, who represented the cabinet-makers : 
—*T have not seen anything in Paris that we have not 
equally good, and generally superior, in England ; and I 
am positive our men havea more systematic and energetic 
‘way of proceeding with their work ; our tools are by far 
more efficient and better adapted for the work ; in fact, 
if many things which they use were seen in our shops 
they would expose the owner to general ridicule. They 
are of the most wretched description, and are at least 20 

r cent. dearer and 100 I ag cent. worse than they could 
™ procured in England. With regard to the price of 
labour ; it is entirely done by piece. There is no regular 
standard—different firms paying different rates, but all 
coming nearly to a common level. There is a great 
disparity between the minimum—40 francs—and the 
maximum—100 francs,—but it must be borne in mind 
that it is only by the best work and the best men that 
the maximum figure is attained. We have just the same 
condition and thesame disparity, not only in Liverpool, but 
alloverthe United Kingdom. They work long hours fortheir 
money; but we have todo so likewise to obtain thesame re- 
sult.” The statements made by Mr. Thomas, engineers’ pat- 
tern maker, aresomuch tothe point that we make noapology 
for reproducing them at some length :—“ I consider that 
the patterns made in Paris are finished in a superior way 
to ours, but they are not put together so strongly for the 
purpose. They do not make them on the same principle 
as we do; they don’t seem to take into consideration the 
best way to mould them ; in fact their only eager in 
my cpinion, is to make a nice job, and let the moulders 
do the same. They don’t make their patterns in halves 
for the convenience of the moulder, as we do. This gives 
extra trouble in moulding them. My opinion is that an 
ordinary British workman can do as much work in seven 
hours as an ordinary Frenchman can do in ten, and con- 
sidering the roundabout way they do their work, causing 
more labour to those that work after them, I believe that 
the English employer can produce more finished ma- 
chinery in one month than a French employer can do in 
five weeks, both employing the same number of hands. 
Having no means of ascertaining the prices of material, 
&e., I cannot say whether machinery is dearer or cheaper 
than English manufactured. The wages of pattern 
makers are 40f. per week of sixty hours. They are paid 
monthly, but employers will advance well amounts 
every week. The 7 poe Bi following the pay day is a 

eneral holiday. Piecework is not a seisteal thing in 
-aris. Moulders prefer piecework, but are not always 
able to get straightforward work ; they can earn 13f. per 
day of eleven hours ; working day work they earn 8f. 
per day of ten hours. Fitters work by the piece, and 
can earn from 11f. to 123f. per day of Selon hours ; day 
work they earn from 6f. to 8f. per day of ten hours 
according to their abilities. Pattern makers never work 
piecework, and receive 7f. per day of ten hours. The 
tools and appliances used are similar to our own, so also 
are the machinery and appliances used in pattern making. 
I think the working ches of Paris are a steady and 
industrious people.” 

The last words of the foregoing quotation deserve 
serious attention. Throughout all the reports we find 
similiar testimony borne to the sobriety and industry of 
the French working classes. Now, so far as we are aware, 
it has never been argued that any foreign competitor 
could do more work, or do it better than an Englishman. 
But the question arises, will an Englishman do more, 
and do it better than a Frenchman? It is all very we 
to say that an Englishman can turn out as much work in 
five days of eight hours each as a Frenchman can do in 
six days of eight hours. If the Englishman only works 
forty hours per week, while the Frenchman works sixty- 
five hours, the Englishman must, in the long run, be 
beaten. ‘It is the old story of the hare and the tortoise. 
We fear that the Liverpool delegates, being sober, steady 
men themselves, take rather too rose-tinted a view of the 
class to which they belong ; and are prone to assume 
that all the members of their respective unions are hard- 
working and industrious, and, therefore, certain to hold 
their own against — competitors. This is ing 
the whole question. This is just the point on which the 
future of England may be said to turn. If the 
working men of France, and Belgium, and Germany stick 
to their work, and avoid strong drink and much holiday 
making, they will, in the end, prevail against any race of 
men who are idle and drunken. Just in proportion as 
our workmen are sober and industrious and reasonable, 
so wiil we prevail in our dealings with our foreign com- 
petitors ; but just as our people are idle and drunken 
will English trade fall away from us, and get into other 
hands. It is indisputable that Britain has still natural 
advantages on her side which, backed up by enormous 
national wealth, ought to enable her to maintain her 
supremacy as a eS country for very many 
we fg come. But natural advantages, and monty to 

k it, are powerless without the hands, and hearts, and 
heads to use them. Are we a sober and industrious 
nation? If we are, things will go well with us. If we 
are not, then we must not be surprised if our trade 





aiige Sak of our grasp and foreign competitors gain all 
that we have lost. 
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THE IRON TRADE AND THE NEW WEIGHTS. 

Our Staffordshire correspondent points to a difficulty in 
the way of the wrought iron trade of the Midlands which is 
strikingly illustrative of that wrongheadedness of the opera- 
tive classes which has lately been frehint with great mis- 
chief to the trade of the country. For the future every 
ton, to be a legal weight, must be 22401b. The ton upon 
which the ironworker has hitherto been paid is 2400 Ib. For 
e such ton of puddled bars the wages of the Staffordshire 
paddler is 7s. 6d. If for the shorter weight the puddler 
should be paid the same as for the longer, he would be receiv- 
ing a rise in wages of 6% per cent. As this is not the time 
to move up wages, the employers reasonably propose to pay 
7s. per ton after the close of this year, and thus virtually leave 
the position of employer and employed, in the matter of wages, 
without change. The present rate was fixed at a recent arbitra- 
tion, and it is a reduction upon the rate which before was paid. 
The intervai has not improved the position of the employer ; 
on the contrary, the iron trade has been goin from bad to 
worse. There is, therefore, every reason why the men should 
have acceded to the equitable proposition. But they have 
not. For the shorter weight they claim as much now as for 
the longer; and they say, in effect, that on other terms they 
will not resume work after the Christmas holidays. There is 
no ground to assume that they will get what they demand. 
Echoing in their ears must be the warning of the arbitrator 
when the 7s. 6d. was adjudged, that ‘‘if their employers 
should demand a larger drop, the men would be compelled to 
accept it.” Hopeless though their case may be, the iron- 
workers do not hesitate by their unreasoning threats to intro- 
duce an element of uncertainty into the trade preliminaries 
now beginning, which area serious impediment tothe concluding 
of negotiations relating to business in the first quarter of 1879. 
Upon this, as upon other occasions when likewise they have 
obstructed their employers, these men are playing into the 
hands of their own and their employers’ competitors. Pre- 
viously much good business has gone to Belgium, when 
wrought iron manufacturers in the Midlands have had to 
introduce strike clauses into the terms of a contract, and the 
ironworkers in the Midlands have suffered with their 
employers. Without rhyme or reason, but in utter wrong- 
headedness, they are again at the same reckless game. 


MORE ABOUT SHEFFIELD DISTREsS. 


Over 1000 families are shown to be in want in one district 
of Sheffield—that dark and dreary district curiously enough 
called Brightside—and it is no exaggeration to say that there 
are quite as many households in other localities equally desti- 
tute. Distress is not confined to steelmelters or ironworkers, 
but its ramifications extend through the file, cutlery, railway 
material, and other branches. It is, in short, more general 
than at any ote ee period in the history of Sheffield, but it 
must be confessed that misfortune is a slow teacher. Although 
the workmen have seen trade going from bad to worse year 
after year, although many of their number confess that the 
success of continental and transatlantic rivals is largel 
owing to their own folly, we meet, even in these dar 
days, many cases of the same foolish—we had almost said 
criminal—obstinacy which has done so much damage to 
the industrial interests of Sheffield. A leading cutlery manu- 
facturer informed our Sheffield correspondent this week, 
that he had a large order placed in his hands if his firm would 
do it at a certain reduction. He consulted the men, who 
were very short of work. His firm have ‘inworkers,” i.e., 
those who work on the premises—and occasionally employ 
outworkers when they have more work than can be managed 
inside. Preference is, of course, always given to their own 
men who are regularly employed—the “inworkers.” The 
circumstances under which the order could be taken were 
explained to the workmen, who fiatly refused to make any 
concession whatever. The employer then tried the out- 
workers, who were glad to get the work, and did it, while 
the firm’s regular hands were going about idle! In another 
case a reduction of 3d. per dozen had to be made in an order. 
The firm called their men together, and offered to divide the 
difference in order to secure the work. ‘‘ You give 14d., and 
we will give 14d.” The men declined, and the work was lost. 
The ‘‘workmen” resumed their ‘‘ occupation” of doin 
nothing. A lady, om go ret with the distress at Brightside, 
offered to supp! nh them a large quantity of milk and rice every 
day in the different centres. The chairman of the Relief 
Committee declined, on the ground that the le, havin, 
been accustomed to other food, would neither drink the mil 
nor eat the rice! As for the workmen generally, the fact is 
they are still union-ridden. Though they are idle, they dare 
not accept work at a reduction without consulting the union 
secretary, whose answer is a monotonous ‘‘ No,” 








LITERATURE. 


England to Calcutta, by the Overland Route, in 1845. From a 
MS. left by Frepertck WAtTER Simms, F.R.A.S., F.G.S., 
M.Inst. C.E., late Consulting Engineer to the Government 
of India. Author of “Practical Tunnelling,” &c. 
London: Harrison and Sons 1878. 

Mr. F. W. Sums, the author of this posthumous little 

work edited by his son, who has added some notes to 

the original manuscript given him by his father, though 
presenting no transcendent merit, is a readable little boo 

well fitted for the pocket and for amusing reading to 
while away the tedium of railway and steamboat journey- 
ing by those going to or returning from the remoter East, or 
from India by the existing route. The establishment 
of what was then called the Overland Route to India, as 
pioneer to which Lieutenant Waghorn, R.N., took a dis- 
tinguished part, though already to a great extent super- 
seded, so far as the European portion of the journey is 
concerned, by the railway journey diagonally across the 

Continent to Brindisi, and thence by an unbroken steam 

voyage thro 

was one of those grand events which recur at compara- 
tively distant intervals, often little regarded by con- 
temporaries, but which, when looked back upon by the 
org yee historian, are seen to mark upon the roll of 

ime the course of evolution of the ays drama of humah 

history and of h C) 





ilosophical his- 
torian, too, can discern hor each chatige in tho line of 


the Suez Canal and the Red Sea to India, | b 


communication between Europe atid the natufally 
wealth, eg ER, srious East has been 
marked and influenced by successive advances in know- 


ledge, and chiefly of me ical contrivance, 2 
in the superior intelligence of the European portion o 
mankind. Something like an overland route was, indeed, 
the earliest between East and West known to tradition. 
The construction of ships, and seamanship, or scientific 
navigation, were alike rude and defective. Mere coasting 
voy: were adventured by those whose guidance on 
the deep was the visible land by day, and the stars in 
their courses by night; and Solomon, in his day the 
greatest and wealthiest monarch of a civilised people 
existing between the Indian Ocean and the Mediterranean. 
immensely amplified, if he did not establish the overland 
route, the greatness of the value of the merchandise 
carried by which is evidenced  § the existence now in 
ruins of Palmyra, the ancient Tadmor in the Desert. 
Minor lines of communication from _remoter and 
more northern parts of the East existed through the 
Persian Gulf, and for several centuries the wealth from 
these streams united to through the ancient cities 
bordering the /Egean and the Adriatic, and ultimately, 
in medizval to make these cities the wealthiest 
then in the world. The physical = of the camel, as 
almost the only instrument of transit then known, 
through vast tracts of unciviliced and roadless or ill- 
watered regions, had much to do in determining the 
routes then chosen, as the destruction of the Jewish 
wer by the Romans, and the disruption of the Roman 
mpire by the incoming wedge of Christianity, were 
influential in he this ancient route. 

The great strides e by the Portuguese and Moors 
of Spain in shipbuilding and oe crowned by 
the introduction to Europe of the Oriental discovery of 
the mariner’s compass, coupled with the ro 
and courage of their navigators, and especially of Vasco 
de Gama, opened the long sea route to and from India 
by the Cape of Good yee at once diverted all 
heavy traffic from the old lines of Pico g and 
was one of the more influential conditions which deter- 
mined our commerce and political relations with India, 
and ultimately of our possession of that rich 5 gg een 
Finally, the enterprise of France headed by M. Lesseps, 
together with the overspreading of the continent by ruail- 
ways, the consolidation of Italy as a nation, and the 

iercing of the Mont Cenis tunnel, have produced the 
ast changes in our Mediterranean route to India, none of 
which, we may say, had forty years ago any existence. 
To keep open this vast line of communication in the 
interests of mankind, andespecially of ourselves, is the seri- 
ous task that isnow before us, threatened as it undoubtedly 
is already by the decadence, if not destruction, of the 
Ottoman Power, and the political designs of Russia. 
Who shall predict what the next - change in our 
communications with the East may be? Interwoven as 
such a subject is with burning political questicns, we 
must forbear from discussing here whether the railway or 
the steamboat shall finally become for the rest of our day 
the medium of communication. There is thus, as we 
see, ample field for — and useful discussion on 
the subject of Mr. Simms’s little book. The overland 
route has been made familiar, indeed vulgarised, to all in 
England, by the amusing lectures of the late Mr. Albert 
Smith, and by innumerable newspaper and periodical 
articles, but in most of these the actual circumstances have 
been mixed up with much exaggeration and grotesqueness ; 
there was, therefore, still room for the quiet sort of 
descriptive narrative in which Mr. Simms has recorded 
his own impressions of the Overland Route as it existed 
in 1845, when he went out to India to assume the 
position of consulting engineer to its Government. At 
that period but one railway—the Great East Indian—had 
been commenced in the peninsula, and the Indian 
Government was beset by speculators with all sorts of 
conflicting projects and demands for concessions for lines 


g | in various directions, and Mr. Simms, although he had had 


some not unimportant railway experience, parliamentary 
and constructive while engaged with Mr., afterwards Sir 
William Cubitt, must have had a harassing time of it 
while acting in his Indian Government appointment. 
He was a man essentially of a scientific turn of mind, and 
his engineering associates in Pagiené were chiefly those 
of the a distinguished for their attainments 
in those branches of science applicable to our profession. 
Such men rarely if ever attain much wealth by profes- 
sional exertion ; that is usually reserved: for men with 
whom, not science, but gold, is the main object ; and 
though fortunate chances may make exceptions, is chiefly 
monopolised by men who have naturally a strong spice 
of the attorney, united with discernment to choose as 
their instruments men of higher scientific attainments 
than themselves. Mr. Simms, well known to engineering 
students in England some years ago by his volumes on 
2 ety ony and on “ Tunnelling,” was not one of those 
whom the late Professor Sedgwick used contemptuously 
to designate as men with “mercurial fingers stic 
for gold,” and he amassed but little wealt 
during his laborious life. His constitution was pro- 
bably naturally unfitted for a tropical climate, and 
he first encountered its influences at too late a period of 
life ; so that after five years of exertion, which received 
the emphatic acknowledgment of the Indian Govern- 
ment, he was compelled to return to England, hoping 
for a restoration of his shattered health, which unhap- 
pily was never realised, and he died in 1864, at the age 
of sixty-one, 

We have noticed this little book at somewhat greater 
length than its intrinsic merits might seem to warrant, 
ut we have done so advisedly, for it is not often that 
such a work, written by such a man, to while away, the 
tedium of enforced inaction, is, from the nature of its 
subject, déstined to increase in value ee 
With time, and to be more valued and appreci 
older ayo Such, we venture to think, will be 
case Wii 


Mr. Simmw’ little work, which will be referred 





to by the future historian 


of the routes to India, when, 
































Dec. 13, 1878. 








THE ENGINEER 


433 © 








that of the t day shall, like those that 
ve ed it, have been superseded and more or less 
forgotten. 








NEWHAVEN HARBOUR. 

Tue Newhaven Harbour has formany years occupied theatten- 
tion of those interested in the Franco-English traffic, and the 
London and Brighton Railway Company have assisted the 
harbour trustees in their improvement works which have 
been carried out there during the past twenty years.’ They 
have naturally taken a deep interest in all that has been 
proposed or done for the improvement of the harbour, and 
negotiations have from time to time been carried on between 
them and the trustees, with the alsject of devising some 
scheme for the purpose, and recently an agreement was 
entered into by the terms of which the railway company, for 
a stipulated annual Reyne, take into their own hands the 
duty of dredging the harbour and bar. For this purpose they 
have obtained a powerful steam dredger, built by Messrs. 
Symons and Co., of Renfrew, which is now actively at work. 

The question of protection to the entrance of the harbour, 
so as to allow vessels to enter in all states of the weather, 
and increased accommodation inside still remains, and a plan 
has been devised by Mr. F. D. Bannister, M.I.C.E., the engi- 
neer to the railway company, to effect these objects, and this 
plan in its general features, with the exception of the dock, is 
almost identical with the recommendations of Mr. Rennie 
> 1810, and of the Royal Commission of 1844, before alluded 


The ee page one (1), a breakwater 
about 1000 yards in length be run out seaward 
from the shore at Barrow Head, westward of the har- 
bour in a direction to protect the entrance of the har- 
bour from the prevalent south-western and southern gales. 
(2) The extension of the two entrance piers, and widening the 
entrance from 150ft. to 200ft. (3) The construction of a new 
wharf or quay: between the Mill Creek and the eastern 
entrance pier, affording additional quay space—about 600 yards 
in length. It is intended to widen the harbour opposite 
this new quay, and dee it to 12ft. at low water 
spring tides. (4) The construction of a dock with entrance 
lock and gates on the marsh land between the harbour 
and Catt’s Tide Mill, with a water area of twenty-four 
acres, and quays of about a mile in length. (5) The 
construction of durable sea walls to protect the fore- 
shore and works, extending from the breakwater on the west 
to Catt’s Mill to the east. (6) Dredging the whole of the 
existing harbour to a uniform depth of 6ft. at low water 
spring tides, and the entrance and new portion of the harbour 
to a depth of 12ft.; and also to dredge the space outside 
protected by the breakwater to a depth varying from 12ft. to 
18ft. at low water spring tides, 

In connection with these improvements, it is intended to 
provide all necessary wharves, landing stages, tramways, 
cranes, sheds, and all appliances for carrying on a large trade. 
Up to a recent period the difficulty and expense of construct- 
ing a solid work capable of resisting heavy seas, so as to form 
a durable breakwater, has been very great, and, except in the 
case of such large national undertakings as Plymouth, 
Portland, Holyhead, Dover, &c., has been the main 
cause of preventing many harbour improvements, and the 
constructions of works of refuge so necessary on our coasts. 

Although many methods of construction, and some of great 
ingenuity, were submitted to the various committees and 
commissions, the general mode of construction hitherto 
adopted in large breakwaters has been the system known as 
pierre perdue ; the base or foundation being formed by loose 
stones or rock thrown into the sea and heaped up from the 
bottom to near low-water mark, The bank so formed being 
allowed to settle down to a natural slope and consolidate, the 
upper surface is then prepared by divers to receive a super- 
stracture of solid masonry. This is the mode adopted in the 
construction of the great breakwaters of Portland, Plymouth, 
Holyhead, and others, and is necessarily a very costly process, 
owing to the large quantity of material required to form the 
base, the necessity of employing divers to place the blocks of 
stonein position under water to form the superstructure, and the 
large size of the blocks of stone required to resist the action 
of the sea, 

In more recent times concrete has been largely used in the 
construction of sea works, and in the form of blocks this 
material enters largely into the construction of the break- 
waters at Dover, Kurrachee, Kustendjii, Cherbourg, Madras 
—as recently illustrated in our pages—and other places, 
and compares favourably as to cost with the old pierre 
perdue system; but the difficulty was still experienced of 
— the blocks in position, and of making them sufficiently 

eavy and — to resist heavy seas. 

It is proposed to construct the breakwater at Newhaven 
entirely of concrete, and to adopt the system successfully 
carried out at Aberdeen, where a breakwater or pier has been 
built in 18ft. of water at low tides without the aid of divers, 
Titans, or heavy machinery for placing the blocks, &c., and 
has stood the heavy storms and seas of the north-east coast 
for eight years without injury. 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before Mr. Justice Fry, December 9th.) 
WEGMANN ¥. CORCORAN, WITT, AND CO. 


THs was the trial of an action of considerable interest to 
pee involving, as it did, a patented machine now in consider- 
able use. 

The plaintiff, M. Wegmann, is a member of the firm of 
Wegmann, Bodmer, and Co., millers, in a large way of business 
at Naples. The defendants are well-known millwrights and 
engineers of Mark-lane, London. The subject matter of the 
action was a mill designed by the plaintiff with the object of 
extracting flour from middlings to the greatest extent. Prior to 
the date of the plaintiff's patent but little effort had been made 
to obtain flour by the treatment of middlings. Almost all the 
milling in this country was at that time done by stones, but 
it occurred’ to the plaintiff that by squeezing the meal 
or middlings between rollers a much better effect would be 
ergy He did not, however, claim the merit of being the 
irst to treat middlings by rollers, because iron rollers had pre- 
viously, to a small extent, n unsuccessfully used in this country. 
About the year 1869, M. Wegmann obtained a roller machine 
from Messrs. Escher, Wyss, and Co., which had pairs =f 

sm 


three 
rollers, one above the other, the two pairs 
a running at differential ao the lors petra grooved 
aaron, grooves running el with axis, These 
rollers also differential speed. The working of this machine 
was unsatisfactory. He nex’ a machine of his own 


constructed 
at Naples, This machine had one pair of metal rollers, one fixed 


the other resting in adjustable beneingn, pressed towards the 
polec ay & com n of lever and weights, ang Eaning 

it differential speed. Wegmann found in practice bs eligh 
pressure was needed to reduce middlings, and after numer? 
ex ents he found that by using equal with the 
rollers the result was more beneficial. Bo iam tlio vatlere wee of 
cast | M. Wegmann next turned his attention to s 
ite’ a *) pair of nO ee gy ue and Co., a 

ap ut they were no isfactory, ha me out o} 
truth in hard +4 . He next endeavoured to coat rollers with 
watch-springs, which he obtaired from Genéva. The springs 
were wound round the rollers, the ground on a stone. 
By this means he obtained a true hard surface, but he now found 
that he could not drive the adjustable roller by, friction only. He 
acooriiany rece to the use of Guppy’s steel rollers for atime. 
The result of all these experiments wed him that what he 
wanted as a material was something which should combine the 
hardness of steel with a porous or biting surface. Glass rollers 
turned with a diamond and ground were next tried, but with not 
much suecess.. He then tried marble rollers, which he obtained 
in Nap‘es, and, until they became worn, they were satisfactory. 
At t he hit ne porcelain, and, after visiting several 
porcelain factories, he succeeded in getting some rollers made 
at the Ginori Werks, in Florence. Phe result was satisfactory, 
and, after some experiments, the machine became a success. e 
then proceeded to obtain patents for his invention. In England 
he obtained two through his agent, Mr. T. N. Palmer. ‘The first 
of these was dated 6th of March, 1874, No. 823; the second, 
25th Nov., 1876, No. 4571, and these were the patents upon which 
the action was brought. The infringement complained of was the 
sale by the defendants of mills advertised as ‘‘ Weber’s Patent 
Porcelain Roller Mills.” ‘This mill was the subject of a patent 
granted to Mr. Wirth, 17th November, 1877, No. 4305. 

Specification No. 823, 1874, says, “The squeezing rolls are to 
have a surface consisting of material containing so much silica 
as not to colour the meal or flour. I prefer to make them of 
iron, coated with china, and finely turned with diamond tools;” 
and claim the second of the three is for ‘‘the application of 
squeezing roils having a surface consisting of vateril containing 
so much silica as not to colour the meal or flour, and so as to 
haye the hardness required for the purpose set forth.” 


machine described in the previous specification of 1874, these 
improvements consisting ‘tin the use of porcelain rollers, com- 
bined with means for imparting to the said rollers a differential 
speed,” the claim being for this combination. 

Specification, No, 4305, 1877, relates to the treatment of grain 
in roller mills, and ‘‘consists in means of relieving the axles of such 
rollers from pressure in their bearings, in the construction of 
porcelain rollers for such mills, and in apparatus for separating 
thie bran from the mealy portion of groats or such like material 
that has passed through the roller mill.” The relief to the bear- 
ings carrying the porcelain rollers is secured by setting the rollers 
up together by means of narrow discs or friction rollers running 
against the crushing roller spindle and pressed up by screws at the 
two ends of the spindle ep them, the bearings of the 
crusher rollers being free to move in their guides. ‘The porcelain 


rollers are described as constructed according to Figs. 5, 6, and 7. 
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‘“‘B is the roller axle, fitted with the taper sleeve P, made in seg- 
ments which can be separately driven as keys between the axle, 
and another solid sleeve Q, which is cast in one with an end disc R. 
Another end disc § is secu to the sleeve Q by segmental keys 


dovetailed shape, which enter corresponding notches in the cylin- 
drical porcelain shell V, that forms the external circumference 
of the roller. Also the ends of the shells V are slightly coned, 
and the peripheries of the dises R 8 are correspondingly coned to 
fit over these ends, as shown at vv. The porcelain shell V 
having been placed on the dise R, and the disc S having been then 
placed on the sleeve Q by the segmental keys T’, cement W is run 
in through holes in one of the end discs,” and the roller is then 
secured by segmental keys The claim is for the method of 
relieving the roller bearings of the pressure on the roller faces, 
and for the method of constructing the rollet as described. __ 

The first porcelain roller mill on the plaintiff's system which 
was introduced into England was put up at the North Shore 
Mill in Liverpool in 1875. Another was erected in the same 
year at Pimm’s Mills at Wandsworth, where it is still at work. 
Originally the plaintiff’s mills had not differential speed, but such 
arrangement was introduced in 1876... 

The ArroRNEY-GENERAL, Mr. Henny MaAtinewe, 0.C.. hl 
Aston, Q.C., and Mr. CARPMARD were for the plaintiff; and Mr. 
Fiscuer, Q.C., and Mr. hie for the defendants. 

The case lasted several days, and many witnesses were 
examined. The defendants did not go into their defence as to 
novelty and infringement, but relied upon their objection to the 
sufficiency of the specification. The plaintiff's patent of 1876 
was abandoned early in the cde as unsustainable, so that really 
the action turned upon a narrow issue, and it was upon this that 
almost all the evidence was taken. ‘ 

Mr. Justice Fry, in giving maghent, came to th clusion 
that the plaintiff’s specificati fas not sufficient. nts, he 
said, were granted upon the bargain that the patentée should 
communicate to the public tha ich would e rd only a 
man of science, nor even & man pc ing bs Wledge the 
head of a manatactatii firm vis , But Algo, a skilful 
workman of ordinary intelligeticé to eoiiatruct the for the 
use of which the monopoly w anted. His lordship observed 
that the utility and novelty of 
the purpose before him he mi 
sisted in the application of a p 
tion of rollers for a p ‘or which rollers had been pre- 
viously used ; that the usefulnésé of the material consisted in its 
being very hard, having an even and yet not slippery surface. 
That these qualities in the material were due not mérely to the 
large proportion of silica in its composition but also to its 
having a sufficient proportion of alumina in its composition ; that 
the hardness of flint and the cohesion of clay were alike requi- 
site. He considered the specification was misl , among 
other ways in that it would suggest to an omg § mind that the 
rollers were to be of iron, with a thin coating such as the enamel 
put in iron sancepens, and that there was path to indicate the 
proportion of silica required, nor that the gine sub- 
stance alumina was bys peg to the extent of em 4 of 
the whole.e The plaintiff, it seemed to him, had claimed & whole 
genus, of which he only knew had to 

night th 


one he attem! 
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ification No. 4571, 1876, relates to improvements in the | he 


T. Both the end dises R and 8 have internal projections U of | M 





too much. The patent was void fog ambiguity, and his Lordship 
dismissed the action. A ér under the Patent Act was 
made as to costs, giving the plaintiff the costs of the defendants 


us | objections which were abandoned. ; 








INSTITUTION OF CIVIL ENGINEERS. 


.Ar the meeting on Tuesday, the 3rd of December, Mr, 
phereccey, vice president, in the chair, a paper was read “On 

é¢ Heating an entering Abiarises of the Glasgow Univer- 
eh . Wilson W. Phipson,.M. Inst. C.E. The paper 
stated that, in spite of the lightness of the atmosphere, it dheyed 
the laws of gravitation, and was subject to those laws.of inertia, 
in virtue of which no body could change its state of repose or 
motion, except by acting in accordance with the forces which 
influenced it. In 1864, when the new Uniiversity was resolved 
upon, a sub-committee—including, among others, Sir W. Thom- 
son, Dr. Allen Thomson, Professér E. Blackburn, and Dr. 
Ran the general principles which should form 
the basis of the operation, to secure the most efficient 
system of ventilation atid warming. The apparatus descri 
was based on their suggestions. The velocity at which the air 
should travel at different parts of an apparatus was of great im: 
portance, as it fixed the area of the inlets and outlets of the air 
passages, increased area of the inlet over the outlet of the 
space to be ventilated was advisable, and the distribution of air 
into such spaces should be at a mid level, combined with an 
upward and downward extraction of the air. In determining the 
form of the air the resistance to the air in motion should 
be considered ; in no case would it be advisable to have sharp 
angles or sudden contraction in such passages. The form of fan 
was selected on account of the good results obtained in previous 
buildings in which it had been used, and because it was not of a 
complicated construction. The volume of air evacuated by an 
extraction shaft deperided on its area, and on the difference 
between the internal and external temperature that could be 
maintained in the shaft, which difference should not be less than 
from 30 deg. to 40 deg. Fah. Practice ved that an allowance 
oe As e pisare feet of bor wag beg + a Rey rg Fe 

eg. Fah., was nece ‘or every cubic feet of space 
warmed, and that the ber form of boiler for an extended 

apparatus was the Cornish type. The ap tus consisted of a 
fan, 7ft. Gin. in diameter, having four blades set at an angle of 
about 60 deg., fixe on a spindle parallel to the axis of the air 
channel, and driven by a direct-acting 8-horse power steam 
engine. It drew its su ly of air from a height of 100ft. above 
the level of the ground, and forced the air through a series of 
passages into five distinct chambers. In these chambers the fresh 
air was warmed, perm to its distribution, by being passed over 
the surface of din. hot-water pipes, arranged in coils, each 
chataber having its distinct hot-water boiler. The air then left 
the chambers. and to a secondary series of passages in 
direct communication with the rooms, through vertical shafts 
formed in the thickness of the walls, The air, after its circula- 
tion over the different spaces, was carried away by a third 
series of shafts formed in the roofs, in communication with 
the main extractor, situated at the east, south-east, and 
south-west angles of the building. The heating surface 
distributed over the building was about 20,760 square feet. 
The cubic space to be warmed, including the amount of 
air necessary for ventilation supplied by the fan, was about 
3,800,000 cubic feet, and the average consumption of fuel daily 
was 2 tons 3cwt. for a difference of 125deg. Fah. between the 
temperature of the pine and the spaces to be warmed. The 
volume of air supplied per hour to the building was 1,800,000 cubic 
feet. ‘The cost of the annual maintenance of the apparatus was 
about £500. 

The Council reported that since the last announcement they 
had transferred the following Associates to the class of Members, 
viz. :—H. Bancroft, E. S. Barber, H. P. Bell, J. Brady, J. W. 
Johrson, E. H. Keating, C. B. Knorpp, R. Reynolds, and L. H. 
Shirley ; and had admitted the following Candidates as Students 
of the Institution, viz. :—J. Armstrong, W. Belfield, V. J. 8. 
Blomfield, W. L. Bourke, A Bremner, N. Bretherton, F. 


Chauntler, W. H. W. Coley, W. H. Edinger, A. 8. Emery, 


H. D. Fabricius, G. 8. Firth, R. V. Glover, L. Hassell, E. B. 
Hearne, W. F. Howe, R. G. J ackson, G. Kay, J. Latimer, 
W. M. MacKinnon, R. L. MacLaren, C. P. Metcalfe, A Moody, 
§. H. Parker, H. A. Purdon, G. W. D. Scott, W. Shelishear, 
W. D. Skrine, F. W. 8. Stokes, W. Thorburn, F. D. Topham, 
E. H. Toulmin, H. Tulk, R. Waddington, and A. R. Watson. 

The first ballot of the session resulted in the election of twelve 
embers, viz. :—W. Baxter, L. Clark, G. C. Cunningham, G. FE. 
Gray, J. Higson, J. Higson, W. Russ, A. Penny, jun., J. R, 
Rees, A. Macnab, W. H. Stubbs, and J. Swinburn. 








Tue MereorotocicaAt Society. — Mr. R. H. Scott lectured 
“On the Nature, ark General Objects of Meteorology,” 
on Thursday, Dec. 5th. He commence saying that te 4 
one must be interested in meteorology, but the difficulties whic 
are found in making it ever reach sciericé are two-fold. Firstly. 
we have no access to the upper régions of the eens and 
secondly, the observations at each station are affected to a most 
puzaling extent by local conditions. In this respect meteorology 
is at a great vantage a with astronomy. He then 
spoke of thé importance of multiplying ye” pak Der 
was not sacrificed to 5 era and stated that the great difficulty 
found in discovering laws of periodicity arose from the fact that 
few observatories could show continuous records for even fifty 

ears. The next subject of the lecture was the mode of collectin 
information for marine meteordlogy, and the gm complexity o 
the problems presented to thé inquirer in this branch, owing to 
the motion of thé ships, and to their béing confined to special 
tracks instead of being equally distributed over the ocean. A 
few minutes weré then spent in describing the mode of collectin 


information froti telegraphic ri nd optic work, an 
regret was expresséd that Weyprec a jaal for international 
ro of being carried 


Polar observ: 88 did not show mu 

out. As to methods’, Mr. Scott pointed out that at present there 
are considerable differences between the = of stations 
and the hours, of observation in different countries, but that any 
attempt to enforeé uniformity would be sure té meet with oppo- 
sition. Accordingl: or in very mintite hag er is 
hardly to be loo xa or in comparing returns from foreign 
stations. As rds results, the isabnormal Ghatte of Dove were 
exhibited and explained, xs well as a general rain chart of the 
globe; but it was pointed out how, desirable it would be to have 
twelve rain charts, so 4s to show the tionthly distribution of the 
rainy seasons. As to physical meteorology, the diurnal range of 
the meter was mentioned. and allusion was made to the 
inquiries recently carried out with the view of tracing out the 
modifications of this range which are due to the ical 
position of the station where it is observed. In this connection, 
the importance of mountain observatories was urged, so as 
to afford us some information of what passes above our heads. 
In conclusion, the lecturer said that the uses of pr omnemags 4 were 
80 self-evident that he hardly. needed to detaii them. 6 cited 
engineers, physicians, builders, and farmérs as classes whose 
occupations were merionaly affected by weather, and pointed out 
the great attraction which attempts to foretell the seasons must 
bey gh gee At the same time he threw out a word of 
as to danger of being ome by mere arithmetical coi 
dences. Let meteorol 


ha 
great who ha the foundations of science, but the 
Face of patient inquirers after truth shows no signs of becoming 
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Dec. 13, 1878. 








The “ Victor” silk flour prone, pr pigeon on EN 
pare won a is another example of a manufacturer 
seroma ot the experiences of foreign millers— 


same idea has been simultaneously hit on | 


two iaticduale ty the length of the cylin- 
by ders. The arrangement of mike and the adoption ofa 
centrifugal motion enables the constructor to obtaina larger 
amount of sifting surface with a correspon 
of length. The advantages claimed forthe design are, in 
addition to the above-named—(1) the aérating pro 
of the distributors (2) the bran is taken out without 
passing over the @ silk, is be is better cleansed and less broken 
on account of the action on 





THE ENGINEER, 
MILLING Y AT THE PARIS | the amount of moisture communicated “the grain is-{m m: and br: 
and as the to t 
EXHIBITION. Sree ede caine de ape red pect rs ay a reprod 
es sufficient time to penetrate far enough beyond the husk | tended fot show. 
pend dg sangeny ini ag expensive process. 


of Mark-lane, a’ ee single-mill of the usual con- 
with vith Rone rm io anda lowe linder 


in. roller 


densticn, 
Webber’ pore othing particular about 

ere is n 
oe Ettore an 








it of the perforated metallic 
inner at the head of 
the machine; and (3) the 
ee offered to the silks 
y the metallic reel, as “it also 
takes out the husks of oats” 
(sic), and all extraneous sub- 
stances of equal size with 
the bran which would other- 
wise damage them. The con- 
struction of the frame and 
case does not. differ much 
from the ordinary types ; 
the reel is fixed quite level, 
so that the hoppering be- 
neath it is made very steep, 
and prevents the flour from 
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hanging up on the sides. 
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The reel is com of two 
circular iron plates, one at 
each end, to which are 
bolted a pair of three-armed 
crosses having a short hollow 
central shaft, on which the 
reel revolves. A smaller 
shaft is carried through the 
hollow ends for the entire 
length of the machine, to 
which are fixed the distribu- 
tors. These are in the form 
of a slightty | curved fan, and 
are divided into two parts, 
the one operating on the 
meal and cleaning the bran 
at the head of the machine, 
and the other acting as 
a distributor to the meal 
=e the second part of the 


The reel is also divided ° 
into two parts ; in the first or 
head-end part there is an 
inner and an outer reel, into 
the first of which the feed is carried rather more than 3ft. 
by a large tube ; here the bran is separated by the per- 
forated metal covering and carried back by diagonal con- 
veyors to the head- end and discharged. The flour and 
sharps passing through the perforations fall on to a 
smooth metallic cylinder fixed between the inner and 
outer reels, and by a simple contrivance are fed on to the 
silk covering of the outer reel at its head end. Owin 
to this arrangement the flour, after it has been separate 
from the bran, passes over the entire length of the silk, 
so that no space has been lost by the preliminary opera- 
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PINI'S GRALN CUTTER. 


tions of the internal metal reel. In the second part of the | 
reel the distributors, without having any violent action, | 
throw the meal in a pegeies cloud equally against the | 
whole interior surface of the silk, whereby, in addition 
to the increased capacity of the latter, the meal is aérated, 
the mae more perfect, and the quality of the flour 


rar 

the accom sketch, Fig. 4, A is the hopper, B 
the feed tube, Odes eiented metallic reel, d the distri 
butors,D D the smooth metallic cylinder, E the silk reel. 
The contents of the stand were comp other milling 
appliances, millstones and a steam wheat damping appa- 
ratus, which is evidently a step in the right direction, as 








SIDE ELEVATION 
THE VICTOR FLOUR DRES3ING MACHINE, 





TRANSVERSE SECTION c.o 





SECTION 


for the steadiness enquired at high speeds, and although 
the system adopted for adjusting the rollers is ingenious, } 
it appears loss of labour to elaborate a system which has 
been almost universally condemned _by practical millérs, 
since the introduction of vertical and other modern 
machines which require less power, take up less space, 
and yield a cupraaer quantity and quality of floitr. “The 
same firm had a large and comprehensive exhibit of rice 
machinery, including the “ Victoria” cleaner, polisher and 








WILLHELM’S GRAIN CUTTER. 


rice, mill ; but as this article refers principally” to 
machines se Men in the production of bread we 
must postpone further mention of them until a later 
We were rather surprised to find that corn-growing Russia 

was poorly represented in mills, oo at sample of 
kind of whew pene Foe ei — ft, Gin. mill ‘of the 
Mt Boline Fendrich, of 


| Odessa, which Sifers fr from ay simply in having smart 
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Notices of Intention to Proceed with Patents. 





12888. Frintincs Edward Jessett Earle Cheapside, London,—-Partly 
communication from Jacob Steiger.— Oth J July, 1878. ” 
; ‘ar INCREASING Dravout of Carmneys, &eo-, wetgesrrim Robert- 
Su 18 Surrey, and John Joyce, Bdmonton, Middle: X.— 30 
ae AsTRY BAKING Macutne, Robert Henry Rowden Clark, Condui 
ot, London. —81st July, ee oe Busbridg . 
so ananon Monson, Char! e, veal on Cheshire. 
Gas Enaines, Herrmann Robert Lei fen ee a 
3a Sh Prrntine . Yarns, Edward Ee. and John 


aL ea Corps to the Grove, Robert William Pound, A - 
opiate, T be, Isle of Wight. 2nd Aug ugust, 1878. rise te ass asd 
fem Gas Buawers, Carl Keaseler, , Mohrenétrassee, Berlin.—A communi- 


} a fre ee ae Edward Bennis, Bolto: 
80%. ‘ACES, n. 


ACLES, William Taylor, Liverpool.—-A communication 
Chiesa, 


ere. Hyprautic Enotes, Henry Simon, St. Peter’s-square, Manchester, 
communication from: Philipp Mayer. ca 


from: 

















i p4z51. AILWAY and other AXLE BEaRinGs, ‘Frank Wirth; Hekinten 
ly m2 18% |, the Mane. from Ehilipp Praechter, Heidel | sos Treatino Ras, Alfred Daniel and Alfred Lessiewx, Boulevard St, 
Senin Senate ea ‘Traunfeds; {) core PEE Oe c Mansio 3083. IRowiNG ARTICLES, Alfred Westerby, Hoxton, London. 
soubor aniad polite af buildin, Vistas Oyetete ig sae “ 8087. Courting ROLLER Swarts, Thomas Eltison Smith, Roya Works, 
ober ) ; +s. i Nae at to ‘CoprEr Omhs, Thomas Henry Cobley, Kingsbury 5 arcs, Wallan Robert Lake, Southampton-buildi London, 
para. ara. BaLio0Ns, &ei, Willian Sackson, (Caroline-street, Eaton-square, | oq” sorron, ir Ptackn Bovmaet — ire Ange 16 ae: 
ft $104. Lats, Laurence Hil 
4 At Roo, Bit ‘anak Lis10e Does) 4750. rote Hypnavijo restores —_—e 3100, Puawixe ig Muon mie Edm onds, Fleet-street, London. -A 
, i(bs botgew | aust ; qua blyow std | 4761. Robett | Gibbs, Liverpool J unication from Richard Mott Wanzer. 
~ a BRI 74 on Gannock, 4763. Pokiothenice, Aston, nerf ae ft — oy SuHIps, Michael Watson, Newcastle-upon-Tyne.— 6th 
4417 Optina 68 AER ines sor and ‘Thomas | 4765. TERY for. cere our had &¢., James Silman, Washwood’ boinc isons Cae fo and Dr. Oarl Scheltiers —— 
rat ) ney | i 
| : . EXPLOSIVE CompounDs, Elisée Cotte, B ib 
re ny) soe Car na 0 Seppe 3 Tig) be gate: | . poogee, tien Sit ent \ ly eonmpunteleigh fyten Amedée ry. Jalsa Pa 
re wo — rot Jobp, Money, Blehbein a imma London.—A a is ial, Penuiva Vout Ml tulbens thtee ue 
58 : ; <a ei Yan mice sdog r |} , Ham . TRICYCLE, Matthew Doubleday, OME ord, and Thomas Humber, 
Dene Ee an 4 ( ; &, ’ Kissa Cooke, flect- | , Queen's-rond, Nottingham. 
: " A soathwniation fom Mose is, Sinampie oie rior : , > sith VELOCIPEDyS, Josiah Turner and_ Stephen Martin, Coventry, and 
1k tb St y fey, wntadn aslf 4775, YENT Avranatye.for@asns, Austin Chambers, Maryleboneroad, one it a, Willing Palmer, Bath 
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Inventions sro 
452. » Dovniat acriva , ‘Curl! Pieper, Berlin.— 


Belle-Alliancestrasse,| 
) Charles! Gustave ‘Mueller, Hanover; Prussia, 
27th November, 1878. 
4850. SusPENDERS, Herbert John Haddan, Strand, London.—A communi- 
Thomas mas Manmagh 


ths .on ils” apa ot 


cation from. usetts, U.S.— 28th Novem- 


wrania 


hiilat 


, \ 
meee =" m Augustus Groune Elizabeth- 
New a . se, Wl Ww fle 
4876. Wasa Toews, Southampt 
Lond: 


oar ta Loom Harness Com- 























pany aorta) Brovdonn Rhode Island, U.S.—29¢h November, 
—— - 
Patents on wiles: the Stamp I Paid. 
4164, SasH Pug cays, John -square, 
London.—-2nél December, Aly 

4194. Dry CLosers, David J G . 

4230, STEERING APPARATUS, Peter Brot! la ce-gai Not- 
ting-hill, Londion,—7th December, 18754) id i) 

4546. Moror Nes, Peter ». Ladbro! ens, . 

J gy 
le m- 
don.—I > i sg i 

4436. F. IL’ ‘ mgate, 
Hyde Londot fa 3 

1 4208. - of wD , h 

5. i er thd v/ 

| 4217. William adbr 1 : , and 
Ww t ster, Liondon.— 
6th eA 1875.) ee ef 

4278, C cep Pipes, &., ich.—9¢% 

4915. L ‘Weavind, 3th Decem- 

4212.’ ronworl, 

enn: 

4241.-A) of Srzam, 
&e, / Walkce’ » , West- 
mi he ce q 

|) srs yey ; ; 

"| 4279. Suwia M. y) Daniel Mills, Aston, Birming] 9th Decem- 

4311. D¥s au crs AMiacn ; Melville: ark Chancery- 

ut. Grrrixe CoaL, Somer } jun,, and William Lower 

near Wigan,— i . 33 , PS, 

“in horas Ponpune Vi ‘John Henry Johnson; coln’s-inn- 

— 
4244, MARINE  gomee E errr Westminster Bridge-road, Lambeth, 


eee Sot of Hams Tintas teeadnept; Huddersfield. 
—Oth December, 1875. 





ens ne Stamp Doty of £100 has been Paid. 
oe sey Bunsee, vital Yeritys tnd’ Benjaiin Verity, Rogont-street, 


9282 Consens, Stays, de.) John, Tonkin Cockin, Penzance, +6¢th December, 
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4725. Cuairn and TREADLE MECHANISM = SEWING Macutyes, Al 
Melville comm! 


Clark, Chancery-lane, 


mn — A 


kd Rothe fot Heiinnta, Thonide Tnsworth, Manchester. Fi 


Louis J Petite.—20th September, 1878. 
$847. Spinnina, &c., Enoch Hird, Bolton. 
$850. TEMPERING METALS, John Henry Johnson, Lincoln’s-inn-fields,—A 
communication from A te Séguin.—30th September, 1878. 
$878. BREECH-LOADING FirE-aRMs, Alexander Melville Clarke, Chancery- 
py London.-—A communication from Josef Werndl.—2nd October, 
in ie A Apparatus, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Auguste Séguin.—1l1th October, 1878. 
4035. Wire Fencino, Thomas Ellis, Coatbridge.—1i2th October, 1878. 
4195., Prorectine, IRoN, &., Frederick Settle Barff, Kilburn, London.— 
21st October, 1878. 
4249. Buna, George Brown, Loughborough.—23rd October, 1878. 
4260. peng Macaines, Thomas Skelding Tongue, Birmingham. —24th 
October, 1878. 
4306. BRAKES, Alexander. Maryn Sullivan, Clapham, London,—26th Octo- 
ber, 1878 By 
4972.’ Reoisteniva Arhamante, Harry Tee, Wimbledon, Surrey.—30th 
October, 1 
4431, pt Noe PLATE tntiipters Townsend Morris and John Williams, 













4487, Lockina-uPp ForMEs, | Squintani, Ludgate-circus- 
buildings, London.—2nd s 

4469. Packina Rissons, Fri , Wilton-square, London, 
and Frederick 

4474. Dyzine Huwes, &c., W' th ton-buildi 
London. — A communication f¥o essrs, Ch. Zurée and 

4477. Bi of ws Saniuel Grin in and Thomas Albert Psarce, Bath. 
—5th Ne 1878, 

4482. BRI ward Monson, Birktbock-croseont, ThoVale, Acton, Mid- 
dl 

4483, Br Nelson —6th eoenter, 1878. 





te figs Park, Redland, Bristol.—7th 
November; 
4524, Ce, George Henry Parkin, Zom Crowther, John 





Crowther, and Alfréd . 

4526. AMMONI ‘ames oun, jun., Kelly, 

4534. peers. &., Gakirew Nice Edinburgh.--8th No- 
vem 18 ; 


4544, OBTAINING beers, Charles Albert Manchester. 
4550. REFRIGERATING, Matthew Piers Watt i, Tew Park, Oxford- 


shire. 

4552. Trarpina Dkatws, William Copley Woodhead, Leeds.—9th Novem- 
ber, 1878. 

see, OpralnIna noo pe pan Actioy, Henry Hebert Lumley, Tavistock- 


street, Co oy gee , 
4597. DRAWING or Mac ewton, Chancery- 
udibention ven John € —13th November, 


lane, 
1878. 
erases i soar 
yng the office 


List of ecaumaee published during the week ending 
7th December, 1878. 
6 6d.; 1107, 6d.; 17) 6d.; 1382, 2d. 5 eS 170 ; 1604, 
, 2d.; 1797, 
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ABSTRACTS OF SPEOIFIOATIONS. 
Tue Enouvesr at the 
Mite J; > 3 * - at the office of 


709. Hat-TreE awp Traveltinc Hat-sox, E. Edmond.—Dated 20th 
Fe fe ee not 





This consists of an hat-box, in which is @ tree or 
fe anette ae ea oe 
the hat. 


‘757. Preraninc Cray anp Movuipixe AND Dryise Bricks, Tives, &c., 
W. C. 8. —_ 23rd February, 1878.—{Previsional protection 


not allowed. 

This consists 3 the employment of aes in junction 

SSO es Se ports, SE Seen +e ee deliver steam the 
y- 

048. Game, J. W. 7. << ~ ie 8th March, 1878,—(Provisional pro- 


tection not allowed.) 

Sis souniete Se yeepeiing, chesting, sv Cnwntas belle or ether beiies 

against an adversary or adversaries, who in return acts or act in the 

same manner. 

1025. Looms, J. Whiteley.—Dated 14th March, 1878.—(Provisional pro- 
tection not allowed.) 2d. 


) 4 
An extra number of treadles, tappets, and wheels are employed on the 
ordinary barrels of the loom. 
1060. Corves on WaGons UsED tn Mrvgs, J. Regio 18th March, 
1878.—(Provisional protection not allowed.) 
The lower part or frame of the corve or wagon is made to comprise the 
, chair bars, and buffers. 
1287. Rearina {Macuises, J. Hornsby, J. Innocent, and G. 7. Rutter.— 
. Dated 1st m ated 1878.—{Void.) 2d. 
The main w! ¢ the machine i mounted enon 4 stud axte Sued 
an arm, which is able to turn about the a: of the first motion 
pinion, and the ralsing and low of the machine is effected by a 
axle 


1427. Nets, R. 8. Newall.--Dated 10th April, 1878.—{Provisional protec- 
allow:d.) 2. 


tion not 4 
A flexible or strand is formed into loops by bending one of 
the rope a block or series of blocks in a zig-zag form, w! the 
other part is bent in curves ponding but , 80 that the said 
two parts of the rope, when combined by where they cross each 
weed = removed from the moulding ks, form a series of 





or 


1428. Umpretta ror Apvertisine, 7. J. Smith.—Dated 10th April, 1878. 
—(A communication.)—{ Provisional protection not allowed.) 2d.j 
The interior of the cov: is covered with advertisements, which are 
applied yi mpeg | painting, or other means on the fabric before the 
latter is sewn. on the frame. 


1458. Rer: ING By PH APHY Designs vor Lace, &c., W. Garth- 
a 12th April, 1878.—{Provisional protection not allowed.) 


A copy is produced from the original design by printing through the 
original design oe a photogra cally a surface, and at the 
same time the guide lines are uced by threads stretched on a frame. 
1507. Apparatus ror Srixninc AND Dovusiine Corton, &c., F. H. Ziffer. 
—Dated 16th April, 1878. 8d. 
This consists in, First giving a rotary motion to bobbins for the pur- 
pose of breaking the ends of the yarn, which are attached to a spindle or 
up; Secondly, the Le Be of a plate which runs along the frame, 
and lifts the bo! with self-adjusting levers; Thirdly, lifting the 
guide wires by means of the rollers and doffing plate. 
1514. Arracurxe anp Workinc Guns or OrpNancr, A. Longsdon.—Dated 
16th April, 1878 —{A communication.) 6d, 

‘is relates to improvements on patent No. 3132, dated 7th Feptember, 
1875, and consists, First, for holding and forming a fulcrum for prevent- 
ing the recoil of a piece of ordnance formed twith a spherical boss at the 
muzzle end, a hollow or spherical cavity formed in a shield or armour- 
plated or other fixed or movable protecting structure, and a conical 
collar in one or more pieces, and a nut or screwed part; Secondly, in 
combination with the muzzle and muzzle-holding socket ap ce, the 
application of a spherical sliding protecting cap, shutter, or shield work- 
ing on a slanting face, and operated by a winch or other lifting and 
lowering contrivance. 


1567. Arraratus ror Torrine AND TaILine Torntps, 7. Hunter.—Dated 





18th April, 1878.—(Void.} 2d. 
This relates to improvements on patent No. 4234, of 1875. The frame 
is made with flat bearing bars or slides to slide along each side of the 


drill, such slides keeping the machine in a more nearly level and uniform 

position than wheels. 

1593. Guipine orn Sreerine axp Sinkine TorPEpogs, R. Scott.—Dated 
20th April, 1878. 6d. 

The torpedo has applied to it a rudder or rudders governed by a tiller, 
which has at ite extremity a segment, into which gears a rack or other 
suitable connection, through which motion is im ed by single or 
double-acting rams or pistons at the sides of the tiller. The rams are 
worked by compressed air, steam, or water, the cylinders being supplied 
Grou aslide or other suitable valve, peter so as to give in one 
direction or the other by an electro-magnet, which is put into action by a 
wire or wires coiled in the torpedo or in the place from which the torpedo 
was discharged, at which latter position an electric battery is provided. 
1608. Watcn Kev, 7. Browne.—Dated 20th April, 1878,—(A communica- 

tion.)—{ Not proceeded with.) 2d. 

A square fits over the spindle of the spring and terminates in a 
thin horizontal blade placed between the inner and outer watch case, and 
by revolving which the spring is wound up. 

1609. Apparatus For LowerinG Snips’ Boats, J. Nicholson.—Dated 20th 
April, 1878.—{ Not proceeded with.) 2d. 

Two u t davits are fixed in two quadrants keyed on shafts attached 
to the vessel, and made to revolve by a winch handle, so as to first raise 
—_ oe 4 aa Leg — swing * clear of the sides of the vessel 
when it is steadily lowe y means of a wire rope passi: over a barrel 
and attached by a slip hook to the boat. = 
1611. Macuinery ror TransporTine Grains, Goons, aND MATERIALS, 

L. C. Renard and C. M. dela Haye.—Dated 20th April, 1878. 6d. 

Whena certain quantity of solid, liquid, or other matter is mixed with 
the air in a centrifugal machine or other ventilator this semi-fiui:! 
mixture of air and matter conducts itself like a new fluid. By regulating 
the 5 ic ty of this semi-fiuid, to the of the 
ventilator, it c® then be raised or transported to any height. 

612. Recoverine Inpico, &c., F. Wirth.—Dated 22nd April, 1878. 
. nen apenene Bg mh See -44 
ndigo recove! from the washing water and the fulling lye of 

woollen fabrics which are dyed with indigo by the use of hydrosulpht 
acid with or without alkaline baths. - ° — 

1613. Tetecrarny, J. B. G. Mangenot.—Dated 22nd April, 1878. 6d. 

Telegraphic messages or signals are transmitted by the employment of 
currents of induction. The receiver is constructed as follows :—An oval 
stick of non-conducting material is pierced by two holes for its whole 
length, and in each hole is fitted a screw for making contact. These 
screws terminate at one end in a head, and at the other in nippers, in 
which are fixed the ends of the electric wire. This allows of the receiver 
being placed between the fingers with the screws in contact with the 
thumb, cheeks, or lips, and in short it can be carried in the mouth like 


ough to act as a spring, the t 
an ivory bar WA a them. ae piece fixed to the lower part 
es contact o! two pieces so as to leav: 
steel blade sufficiently elastic to be de Ri Aen 
india-rubber washer, while it prevents it from 
the ivory bar. The points of 
to receive the electric wire. 
1615. Apparatus ron Workinc Rattway Bra R. D, Sanders.— Dated 
22nd April, 1878.—(Not proceeded with. a 

A flexible diaphragm divides a chamber into two parts, a constant 
vacuum or pressure being maintained on both sides during the time the 
brakes are not en the vacuum is destroyed on 

ite 


or pressure 

latter is forced in th 
Spl the teake to Shit be ted by suitable 1 
applied. 


1616. MovaB.ie Tred) at or Rauways, J. J. Halcombe.—Dated 28rd 


by the finger acting on an 
‘ing above the level of 
communication are fixed to the upper part 








1618. Srrrat Sprivos ror Ratiway Cars, &c., G. BE. Gray.—Dated 23rd 
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or Presstnc Bricks AND TiLes, 7. 


1878. 6d. 
’ wheels, one pair of which are worked 
These standards su the brick boxes, 
rollers to facilitate 
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Speiivrer Bar ror Carriaces, G. Graham.—Datel 23rd April, 1878. 
(Not proceeded with.) 2d. 
each end of the bar is a hollow ferule lock box, into which is fitted 
a roller bolt inserted t! ‘h an in the end of the box and held 
therein by a lock bolt worked by a slotted lever fitted to one of the sides 
<6 fn hes, eet Gao the slot of which passes a pin fitted to the lock 
t 


1622. Lg wary FOR = VE Reames! B. Jones.—Dated 23rd 
April, 1878.—{ Not proceeded with. 
This consists of a lever press adapted to and work a movable set 
of perforating dies and coun , in combination with two or more 
continuous bands of paper put in motion Se act of perforating, one 
such band serving to act as a register of the device perforated in the 
others, = red with a cutting device for cutting off the parts perferated 
from one d; also in the use of a space lever to be worked seperately 
or at the same time as the perforating lever, by which the device die, 
which may be in one length, and carry several devices, may be moved 
and spaced as desired. 
1623 Apparatus For LicuTmG anp Exmnovisuina Licuts By 
Execrricity, J. Pintsch and J. Schiilke.—Dated 23rd April, 1878. 6d, 
In the passage through which the gas — to the burner a chamber 
is provided containing a small valve of soft iron, which in seating against 
an orifice in the passage prevents the gas from passing to the burner. 
The part of the gas HP in immediate proximity to the valve constitutes 
the soft iron core of an electro-magnet, being surrounded by a coil, one 
end of which passes to a battery or induction coil, while the other passes 
tocarth or to the coil of a similar apparatus or to another burner when more 
than one is operated. In ction with the electro-magnet and valve 
is a permanent magnet, arranged so as to polarise both the coil and the 
valve in such a manner that when no current is passing through the coil 
the core will attract the valve, and cause it thus to seat ou the inlet orifice 
80 as to cut the gas supply. 
1624. Manuracture or Loar Suaar, C. D. Abel.— Dated 25rd April, 1878. 
(A communication.) 8d. 
The mould containing solidified lump sugar is placed over an opening 
in the rye | table and fits on to a fillet of caoutchouc, so as to form a 


ag 





water-tight joint. A cover is placed over the mould, and the clarifying 
liquor is forced th Sos in the table and passes through the 
sugar to the back of mould, The surplus liquor is then removed in 


a centrifugal machine, and the moulds are removed by placing it on a 
table of such a size that the sugar rests thereon whilst the mould over- 
hangs. At the side of the table are rods having claws hinged to their 
upper ends which ad my gy on the mould, whilst the lower ends 
are connected to a , by depressing which the moulds are pulled 
downwards with the rods, leaving the sugar on the table, so that the 
division plates may be removed, when the mould is again raised and with 
its conteuts placed on the drying table. 

1625. Macuixery ror Routine Wire, W. R. Lake.—Dated 23rd April, 

“1878.—(A communication.) 6d. 

This consists in a series of rolls arranged in pairs, each pair having two 
intermes gear wheels in combination with a shaft and its gear 
wheels, w! are adapted by their various sizes to impart an increase of 
speed ively to the tive sets of rolls operated by them, and 
which alternately engage with the gear wheel upon the axis of the upper 
roll of one pair, and with the lower one of the two intermeshing gear 
wheels of the next pair. 

1626. Striczous Compounn, W. Morgan-Brown.—Dated 23rd April, 1878. 
—(A communication.) 4d. 

To finely pulverised bone, horn, ivory, or other similar substance con- 
taining gluten, albumen, and animal oil, is added two equal portions by 
weight of a solution of any of the alkaline silicates of about the con- 
a of syrup, the two being thoroughly mixed and rolled into sheets, 
when it can be formed into the required shape in moulds of porous 
material and then dried, forming a hard substance which can be employed 
for articles now made of bone, horn, hoof, or ivory. 

1627. Partitions on BackiNnos 70 BE UsED Lx THE CULTIVATION OF EsPa- 
LIER Pants, C. de Saint Prix.—Dated 23rd April, 1878. 4d. 

This ist. the application of movable surfaces or backings made 
of plates of glass, metal, slate, or other suitable material, for facilitating 
and hastening the ripening of the fruits of espalier trees or plants culti- 
a open air, and against which the espalier plant or trees are 

xed. 

1628. Privtixc Macuinery, J. Cope.—Dated 23rd April, 1878. 10d. 

This consists, First, in driving the impression cylinders constantly in 
the same direction by means of iz cted with or actuated b 
the reciprocating . Becondly, the arrangement of tapes, rollers, and 
inclined tables for separating the set-off sheets from the ted sheets, 
ry — them on the inclined board or feeding table, without the 

of a flyer. 


1629. Breecu-Loapinc Orpwance, A. Longsdon.—Dated 23rd April, 1878. 
—{A communication.) 6d. 
of the vent automatically with the firing 














This ists in the stopy 
of the piece in and by the action of the striker i 
1630. States ror Drawinc anp Writina, C. C. Shepherd.—Dated 23rd 

April, 1878. 6d. 

This consists in the combination with a writing or drawing slate and 
its frame of a copy-holder connected by pivots, and adapted to be swung 
into an inclined position when in use or depressed into a box. 

1631. Macnivery ror CoLLEcTING AND Bixpinc SHEaves, 7. Green. — 
Dated 23rd April, 1878. 8d. 

A frame is mounted on two main wheels, one being the driving wheel, 
and on to castor wheels, one at each front corner of the frame. On the 
uprights of these castor wheels are collars and set screws, by which the 

it of the frame and also the rake from the ground can be regulated. 
Aset of rake teeth is provided, each being independent and yielding 
freely backward before any id obstacle ; the combinations of these 
teeth form a platform between lifter and binder, and give weight to resist 
the back of the haulins against the rake. There is a revol 
axle on which the rake teeth are freely hung, and having fixed to it an 
alternating with the teeth of the rake a set of arms, which pass between 
the rake teeth from behind, and take the collected haulins out of the rake 
and lift and place them in a suitably shaped bundle within the scope 


of the binder. 
W. Ford, sen., W. Ford, jun., 
proceeded with.) 





1632. Porrers’ CLay AND OTHER PRESSES, 
irae and T. Ford.—Dated 32rd April, 1878 —{ Not 


its. cuurieta in putes one or blocks across the centre of the 
tray or chamber; fee eh he eg pete Figs 
other will avoid breakage 

1633. Apparatus ror ScorING cow Briuarps, W. H. Tetley and 8. Clayton. 


his canst Indico mooted eeuns t for rollers 
when a game has been com: pr ye ery oe 


by means of a coin or » Which falls into and is released by a trap 








Duo. 13, 1878. 


1684. Morive-power Apparatus, 4. M. Clark.—Dated 23rd April, 1878. 


A Z 
his conete in'e pee cranks which 


connected with which »mercury and’are 
power Apes ns whlch ey meer fly-wheels and 
with a wheel for receiving the power transmitting belt. if 
1635. a ge anp Dea Gas Retorts, W. J. Warner.—Dated 24th 
consists + of machinery, where 

ais raised from bunkers 
into a scoop directly or through seawene See 


or vessels, and 
of it in the coke yard. : 
1636. Reerixa Pappie Wueets, Y. H. Daklstrim and V. C. T. Lohmann. 
~ —Dated 24th April, 1878.—( Not proceeded with.) 4d. 
The wheels are constructed so that the paddles of the wheel are movable 
and kept by a ring during the turning of the wheel in a parallel position. 


munication.) 8d, 

This consists in so constructing and arranging the connections of the 
several valves that they are ali actuated by one continuous motion of a 
single lever, so that each valve shall act at the proper moment to set the 
apparatus in operation. , in the interposition betwesn the discharge 
conduit and the final overflow valve of a supplementary valve —, a 

of the said overflow connection, and so constructed and arranged as 
relieve the latter of the pressure which would be occasioned by the 
force of the water if concentrated upon the said overflow valve. 


1638. Burrons anp Fastentnos, A. MacMillan.—Dated 24th April, 1878. 


6d, 

The button is formed in two parts as usual, but the bottom or under 
side is formed with a projecting neck with a hole in the centre. In each 
side of the neck is formed a slot in which es ar 
consisting of two arms united together at one end, the other end being 
free and turned is. ‘The fast consists of a stem with a flange, 
washer, or collet at its lower end, the other end being pointed or coned, 
and formed with a groove at a short distance from the said end. 

1639. Prixtinc ADVERTISEMENTS, A. J. Schlumberger.—Dated 24th April, 

This ‘consiste’ 1 the nidition to the usual printing presses, of an 

n 2 e P tC) 
arrangement comprising type cylinders and supplementary coloured 
inkers, for printing in one or several colours, 

1642. Means or ARRIVING AT THE RESULTS OF MULTIPLICATION AND 
OTHER PROCESSES OF ARITHMETIC, J. Sawyer.—Dated 24th April, 
1878. 6d. 

This consists in the arrangement of figures marked upon strips, and in 
oo method adopted for bringing such figures into any required combina- 

ion. 

1643. Macuinery ror Comprna Frerovus Susstances, A. M. Clark.— 
Dated 24th April, 1878.—(A communication.)—(Not proceeded with.) 


1s, 8d, 
The web of fibrous substances to be treated is supplied to a feed a 
ratus, which may, accord: to the condition of the matcrial, 
either of a fluted cylinder with ov 


the 
dis- 





pressers, a porcupine roller 
with cover, which compels the mat to in the teeth of the said 
roller one or more porcupine rollers, or, lastly, . The front end of the 


web is seized by a nipper, arranged to operate upon a considerable length 

of material at ie ‘ine, and also to seize the fibres as close up to the feed 

apparatus as possible. Either before or during the movement of transla- 

tion of the ni , a comb segment is made to enter the web while the 

latter is eter between two nippers. 

1644. Recorpixo anp Rerropvucine Sounps, 7. A. Edison —Dated 24th 
April, 1878. 10d. 

The sound vibrations act upon a diaphragm or other body capable of 
motion ; this diaphragm is at the back of a chamber provided with an 
opening or taouttiagiote, and to this diaphragm an indenting point is 
secured. This instrument is termed a ‘‘ phonograph,” which is adjusted 
to position with its indenting point ti to a moving surface 
covered with a thin sheet of metil foil or other suitable material, or else 
the surface with the metal foil is stationary and the phon ph movable. 
The surface upon which the metal foil is secured is by preference grooved 
spirally, and this indenting point indents the foil in the line of this 
groove as the diaphragm is moved back and forth by the sound vibrations ; 
these indentations are a record of the sound waves, and form the 
characters for reproducing the sounds. This indented sheet is termed a 
** phonogram.” e instrument, or portion of the instrument, that 
reproduces the sound from the phonogram is termed a “ phonet.” It is 
similar in construction to the phonograph, being provided with a 
diaphragm and point, but the mouthpiece is by preference funnel-shaped, 
to render the sound loud and distinct. The sounds are reproduced by the 
phonet being adjusted to place so that the nt of its diap! is at 
the beginning of the spiral line of indentations, and as the surface con- 
taining the indented foil is moved, the diaphragm of the phonet is 
vibrated by the point passing from one indentation to the next; hence 
the diaphragm receives the same movement from the indentations as 
when making those indentations ; queutly, the sounds made by the 
phonet will be the same as those that operated upon the diaphragm of 
the phonograph. 

1645. Wispow Frames anv Sasues, N. Mockay.—Dated 24th April, 1878. 
—(Not proceeded with.) 2d. 

This consists in attaching the cords by a hanging swivel bush to a 
short pin fixed in and projecting laterally from the lower edge or sides 
of each sash, the swivelling part of the bush being sunk below the flush 
of the edge of the sash, but having central L pe nee about the same 
width as the pivot pin, to the upper one of which the cord is fixed, 
while both travel up and down a groove-in the sides of the frame so as to 
assist in guiding the sash and prevent the bushes from turning, but allow 
the sashes to swivel by their pivot pins in the carrying bushes at or near 
the lower edge, so as to fold the upper part quite inside and down to 
the horizontal position, or standing down at an angle in 80 as to 
enable a person to clean the outside of the window thus turned inside all 
easily from the floor inside the apartment. 


1647. Trousers, J. Warschawsky. - Dated 24th April,1878. 6d. 

The trousers are cut from two pieves of material instead of four, and 
from under the crutch the opposite edge of each piece are sewn together, 
so as to form the inner side seams and the separate legs, and the opposite 
edges of the back of each piece are sewn together to form the back 
seam 








1648. Brxpine Sueaves, W. G. Cowlishaw.—Dated 24th April, 1878. {No 


proceeded with.) 2d. 

This consists in employing light hoop iron having one end broadened 
out and slotted at short intervals to allow for variation in the size of the 
sheaves, and the other end tapered or narrowed or hooked, so as to slip 
into one of the slots at the broad end and secure’the sheaf. 

1649. Borries, &c., H. de Harilaoz.—Dated 24th April, 1878. 6d. 

The bottle or receptacle consists of any kind of flask, the neck of which 
is provided with two projecting rings or collars, separated by a gorge or 
throat in which openings are contrived. To make use of the vessel, after 
having previously filled it with a liquid which is not allowed to 
beyond the Jower ring, so as to leave space enough for the cork, is then 
to force the cork into the neck in such a way that the smooth side of the 
neck which extends from the second or lower “a akan tightly corked, 
as would be the case with an ordinary bottle. en the upper part of the 
flask is corked by means of a second glass stopper, which may be rubbed 
or prepared with emery, porcelain, or any other suitable material, then 
level the upper core of the neck in such a manner as to afford no hold for 
drawing it. To get at the contents of the bottle the vo ed part of the 
neck between the two rings is broken, when the second cork can be 
reached and withdrawn. 


1650. Fasteninc tHE Hanpies or TaBie Knives, &c., W. Webster.— 
Dated 24th April. 1878. 6d. 

A loose collar is fixed to the handle, and the tang is screwed into the 
handle until the loose collar comes in contact with bolster on the blade, 
when they are soldered or brazed together, thus firmly securing the tang 
handle, loose collar, and bolster all together. 

1651. Frames ror Woven or Evastic Wire Wes Matrresses, J. B. 
Roweliffe.—Dated 24th April, 1878. 6d. 


This consists in affixing the web at one end to a stati transverse 
piece of timber, and to the other end to a similar but adjus! transverse 
piece of timber, and both of which transverse extend to the full 


width of the framework, this last-mentioned transverse piece be’ 
rendered adjustable by being corinected to the rigid end of the frame- 
work by means of two or more tension bolts. 
1652. Horsesnors, R. Winder. —Dated 24th April, 1878. 6d. 
A recess is formed in the under side of the shoe to receive-a ee 
from contact with the road b; 
being secured by the nails w! 


ons orem Enoines, W. H. Oates and C. Pearson.—Dated 24th April, 


fl yan fo bet oy ie ei sien cond, toe 
n cylinder, erence near the taker running contrary direc- 
fiom 0 the seain’ cylinder wiih which.Ss ia in, eoutact, end. af aieoh Oho 
same surface . teas Lh see oe and clear 
cut wire card, and serves to clear the card of the cylinder of all 
seeds and fibres, 


1654. Macuine ror Srampinc on Orusnine Ores, &c., 8. H. F. Cox.— 
Dated 24th April, 1878. 6d. 
The machine has a steam cylinder with a trunk piston, the trunk being 
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an 
steam cylinder erated by tappets con- 
vers. rs the piston in the Goan oftintte 
Sts ght rage ge Sao ts 
wi 
third cylinder, there 7 raising toe platen and with it the 


Suvrrixs, J. Af. Palmer and C, A. Shaw.—Dated 2th April, 


1878, 6d. 
The is pivotted in the ordi 9, He Peesing 
letesally ; tie bok of the shuttle a tiny ha hi e, inner 
id of a flat s: Nireattnig’ on the w side of Atoad the boty of 
See baad bes 2 spots slot, and is drilled longitudinally to receive 
the shank of the 5; “It has also a horizontally proj stud at 
its forward end, and a downwardly projecting lug at its rear. shank 
of the spindle yng the body, and consists of a cone, a straight 
cone, another 


part, then 8 t part. Tho first-named 
cone i larger then the other, and the first s ht T 
in eter than the other. The first cone fits 


piston 
stamp ls 
1655. 


is hee jad and 
a conical recess 
d the second fits in a like recess in the opposite end 

Around the first straight part and disposed within 
the ot a coiled abutting at one end the 
at the forward end of the slot, the other against a 
the first straight part. A ne a li 
ieee roe a arden ey a 
8, aD Wi over that ion 

which the fig aie Shih toe spindle use. 
1 


2 
FF 
3 
a 
a 


throu; 
‘et te Cipro 


is in position for us 
ANIMALS AND PRESERVING THEIR FLEsH, R. Jones.—Dated 
pres) 1878. 4d. lai ' 


The animal is stunned by a blow on the head, and the {uguler vein is 
oes es, ak cea ake he ek ee a canula is 
thrust into it at a point further from the heart than the it of 

. The trocar is then withdrawn, and the end a tube com- 
municating with a cistern containing either boracic or salicylic acid, is 
thrust into the canula, whereby the circu! sting action of the heart causes 
Sareea fluid to be eq’ distributed through the system ef the 
a 4 


1657. Merattic Fencina, J. P. Williams.—Dated bike w il, 1878. 6d. 
lengths of bar or wire are doubled up, twisted, or arranged 
to the pattern or position by short hori- 

‘he ends of the ties are looped at both 

togeth d. th passed ugh thi eo in 8 im 
er and the TO em, join e two 
ether, and yet allowing each width to fold over the F ve If 
then hammered into the ground, if will fasten both portions to 





1658. Ve.ocirepes, H. C. Wood and T. Fenelon.—Dated 25th April, 1878. 
Fa foe proceeded wi) 2d. 
A tricycle consists of driving wheels of a large diameter and a smaller 
hind wheel, the former being mounted on a cranked axle ided with 
, and mounted to revolve in in the middle of « semi- 
circular frame, within the curye of which s is afforded for the cranks 
and the rider's feet to revolve, and which frame is embraced by clips or 
straps attached to a cross bar on the front end of the backbene or perch 
that terminates at the other end in the hind wheel fork. , 
1659. Boors anv SHors, G. Champonier.—Dated 25th April, 1878. 6d. 
Metallic cambering is applied to the hollow of the boot and shoe in 
order to preserve the arch and add strength to the articles. 
1660. Armour For Vessers, Layp Ratrertes, &c., G. McLellan and W. 


Jones.—Dated 25th April 1878.—{ Not proceeded with.) 2d. 
Blocks or buffers of vulcanis ndia-rubber are interposed at short 
intervals apart between the hull of the vessel and the armour-plating. 


1661. Poteannne Sars OR OTHER Surraces, A. Edwards.—Dated 25th 


, . 6d. 
Two longitudinal bars, each having a flat surface, are hin together 
by one of their longitudinal edges, so that, when folded, thor flat sur- 
faces are in contact. On each flat surface are fixed pointed det] 
into corresponding holes in the opposite bar. One ofa chest 0 
emery cloth is fitted on to the pins on one bar ond then mt round the 
outer and sides of the bars, over the hinge and its other sia 
attached to the pins on the other bar. The bars are then turned on their 
pa od and closed, thus stretching the cloth, which may then be applied 
to the surface to be polished. 

1664. Manuracrure or Soxiratres, Stups, &c., W. H. Collins.—Dated 

25th April, 1878. 4d. ‘ 

An elliptical-shaped pillar formed to fit the button hole is fastened to a 
disc to prevent it biseing h. Inside the pillar is a short hollow 
cylinder, down one side of the inside of which is cut a slot, and at the 
bot:om end is a small notch cut in the thickness of the cylinder beneath 
the cylinder, and between it and the disc is inserted a spiral spring, to 
the top of which is attached a circular plate of the same eter as the 
outside of the hollow cylinder, which spring presses against the under 
side of the cylinder. The upper part of the stud corsists of a disc 
attached i a small cylindrical stem, on the end of which on one side is a 
small projection to fit into the slot in the cylinder of the other part. 


1665. Compinep Circutar Saw Bencu, Bortna Apparatus, Bann Saw, 
&c., W. B. Beynon and B. J. Webber.—Dated 25th April, 1878. 6d. 

A sioner 9077 table has a guide a so thatit can be set by means 
of a slot in the bed plate in which the guide slides, and when set is 
secured by a screw. eo plate forms a hinge at one end to enable 
the saw to be taken out. The frame of the band saw is bolted to the 
circular saw table, and is of a quadrant form, with a dial f-om the centre 
with a slot, in which to carry the saw, is fitted a screw pin. At the u 

part of the slot dial is a pin which slides in a slot in the quadrant bar, 
which gives any angle or any shaped teeth as the emery wheel will cut 
the tooth of the saw to any shape required. 
1666. Manuracrure or BLankets AND Bep-covers, L. Slater.—Dated 
25th April, 1878. 2d. 
A layer of wadding is glued or connected between two layers of paper. 
1967. SpLittina, SHAPING, AND PREPARING WILLOW TwiGs AND CANES, 
: . H. F. Bngel.—Dated 25th April, 1878.—(A communication.)—(Not 
proceeded with.) 2d. 
The twig is passed through feed rollers, which cause the bark to be 
. stri coming in contact with two pieces of iron placed in reversed 
directions to each other. For splitting the twigs they are drawn through 
a cutting tool. 


a ror Riveting, &c., R. Whitehall.—Dated 25th April, 
A revolving shaft is provided with tappets or projections, which, by 
pressing backwards corresponding tappets or projections, draw back the 
rivetting tools from the rivet heads or the iron to be rivetted. The tools 
are carried either in guides or in the heads of tilt or other hammers. As 
the tappets or projections on the revolving shaft pass out of gear with the 
corresponding vanpet or projections which are in connection with the 
tool holders or with the hammers, the tools are forced against the rivet 
heads or the iron to be rivetted by the action ef spiral or other springs, 
or by the falling of the hammers, as the case may be. 
1669. Arrasratus ror ComBUsTION oF SMOKE AND SMBus, @. B. Davis 
and R. C. Menzies.—Dated 25th April, 1878. 6d. 

This consists in conducting the hot gases and smoke emanating from 
fireplaces, furnaces, or other sources of smoke, through a chamber which 
is loosely packed with fire-clay ware or other suitable material, in order 
so apes the combustion of smoke and smell by the heat that is thus 
it . 

1670. Rattway Swrrcnes, A. V. Newton —Dated 25th April, 1878.—(A 
communication.) 8d. 

This consists of a movable safety rail, against which the flange of one 

of the advance wheels of the engine acts as switch, one of the rails of 
» which has attached to it a guard rail, and the moving ends of which rails 
are arranged to extend wong oars the other. A fixed guide rail 


the operation of the safet; when atrain is being run from a siding 
on to the main line when switch is improperly set. Switch cperating 
and locking mechanism are ted i with both the swi 





rails and the movable safety rails, whereby the switch may be operated 
automatically to ensure safety, or by hand to control the course of the 
traffic. 


1671. Cast Inox Cotumns, AND APPLIANCES TO PREVENT THEIR COLLAPSE 
DURING ah H. H. Redfern.—Dated 25th April, 1878.—(Not proceeded 


with, ‘ 
A set of water pipes are laid in each floor of the building and com- 
municate with each column thereon, so that in cas: of fire the columns 
may be filled with water. : 


1672. Revo Le gy jag A = Manuracture OF Paper, 7. B, 
The india rubber ate ddeteiaates ave Hamad h with an annular 
bend or curvature in or opposite space between the piston 

the cylinder. The strain on the dia joints is thus o) » an 
the rolling action of the curved the ring formed by the bend is 


le head | th 





substituted for the stretching of the india-rubber at each stroke of the 


are now, however, enduring grea’ 


or work longer hours, the t 
vat! oe soup kiteh that of 


ens have been opened 


8, ( 
TOTS, Pro aa Sete aie gee H. Cameron.—Dated 25th April, ghee iting, = Boone brig! have had Peng —_ 
r of their self- su . &@ mass meeting on Mon- 
This oe ge or amd of the ji, fo a ay a es or day a few hands were lifted against continuing a demand 
—_ od potently yg Bye atage BF oon - top a + | the terms on which work was suspended. When men have the 
their grooved perimeter, to fit and receive the links of the co} of their convictions on such an occasion it means that 
as they pass round over these pulleys. _—e they intend to resume on the best terms available. Although, 
1674. Taeatixa W Liquors From Dye Worxs, B. H. Remmers.— | therefore, the great majority passed the resolution, the minority 
‘ Dated 23th Aprit, | 8.— tot prin EALR | rm are powerful enough to defeat it; and I hear to-day that a few 
The waste are run into large vats, and muriatic, sulphuric, or | have voluntarily resumed work since the meeting. Th 


other acid is lin sufficient quantities bad or og ve the poloaring 

matter when the water is run off.’ The precipitate is boiled a few 

minutes until it assumes a yellowish colour, when it is run intoa wooden 

vessel and allowed to cool, after which the acid is removed in a filter 
and the a med again for d, 


vm SHEN matter 
m6. EOSCOP! LIDES AND Frames, B. J. Hebert,—Dated 25th 
me 1878. Not rroceedec, with. 

A wooden st Z a el e's t depth to take twice the 
thickness of the card used, Apertures are formed in the frame to allow 
eee San @ card has two similar d , and 
pecppootive The large card i poe Ab thacunn end. too whaler oe 

ve. e r one 
Raid tupon it to the ox remo right oe ateana lah aide of Vie vores. 
1676. Brpsteans, &c., W. Browne.—Dated 25th April, 1878.—(Not pro- 


ceeded with.) 2d. 

The laths ure connected to the angle iron by mak a series of slots in 
the Hocloantal eb af the latter, of the requ Ito width and the distance 
apart to suit the laths. The ends of the Inth are bent, and by slightly 
inclining the lath, its end may be passed through one of slots, and 
ee _ jing the lath on to the web, it es locked to the 
ang! ‘ 


1678. Manuracture or Ice, &c., F. Windhausen.—Dated 25th April, 
1878. 8d. 


This machine is furnished with a combined air and steam pum 
with two pe eee which serve for ucing rarefied air in the refri. 
gerating he and at the same time to remove and condense the steam. 

sulphuric acid during the ion of the steam is kept at a low 
temperature and is concentrated, thus rendering a fresh supply unneces- 
sary. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA 


WOLVERHAMPTON, AND 
OTHER DISTRI 
(From our own Correspondent.) 


Tue finished ironworks have been only indifferent] seaplared 
throughout the week. Whole concerns which stopped during the 
week a fortnight ago, and which did very little week, are 


again starting. In those cases the proprietors decline to make 
iron at a loss, and are very carefyl to whom they sell at all. Cash 
terms are becoming more gene’ Of this the effect is to check 
transactions; but the immediate result is less conspicuous than 
had been expected. 
Boiler plate orders are scarce, as well for inferior as for high- 
sorts. Sheets are selling with less freedom than a week 
as to all but a few of the very thin gauges ; yet sheets still 
afford the most employment. Hoops are upon quiet sale, and 
fa prices are very low. ‘T'o-day—Thursday—in Birmingham 
ers offered to take hoops at £6 10s, delivered in London, and 
they alleged that they could buy at the figure. The offer was 
ot, however, acce and we have no knowledge of any instance 
i proof of the foregoing quotation. £6 10s, in London would 
mean £5 15s. in Staffordshire. Nothing under £6 10s. in 
Staffordshire ought to regulate transactions in reliable hoops. 
Strips are still being sold to the tube makers, and low prices are 
oceasionally accepted, tapering down from £6 5s, to £6, and 
occasionally 1s. 3d. leas. Small angles go off tolerabl well, but 
at very low figures. Common bars sell best in the sm —— 
and every purchase is made the subject of spirited competition. 
High-class bars of the heavy sections are in much less request 
than a month ago. Smithy bars of this class are selling fairly in 
the rural centres. A few makers of the best thin sheets find it 
difficult to complete their orders within the time specified by 
customers. Good tin-plates are in more active sale on the week ; 
the hands are in full ae, and the higher quotations 
Fited in-my last are upheld. : . ‘ 
'urnace proprietors, and agents of pig- firms in this 
district outside of it, were all enmapleta ng to-day and 
yesterday of the unprecedented difficulty which they experience 
in making gales. ‘Less raw iron is being bought now than during 
any previous December in the experience of the oldest traders. 
or was there ever so much iron, the subject of previous sales, 
remaining undelivered so near to Christm ly @ con- 
sumer, pe oa of forge or foundry iron, is able to take anything 
likethe quantity which he had fully expected to be able to consume. 
Attem ip Fe been and are still being made to meet the diffi- 
culty by putting out blast furnaces, but stocks continue to 
increase in makers’ hands. They are ‘larger this week than they 
were last. Staffordshire firms might be enumerated who have 
accumulations aggregating 17,000, 15,000, and 12,000 tons 
respectively. No price which is other than utterly ruinous seems 
low enough to tempt purchasers to buy beyond the merest hand- 
to-month lots. Quotations remain at £4 15s. for cold-blast, and 
£3 15s. for hot-blast gll-mine; from £3 down to 50s. for good 
pertanina and f 2s. 6d. down to £119s. for cinder pigs. 
n such a state of trade as that which is prevailing, prices 
are, however, scarcely more than nominal, and there is abundant 
room for skilful negotiation. Part-mine pig of the Spring Vale 
brand was offered 


ay at half-a-crown under the figure at 
which we last quo 


this iron. Itis proffered on the open market 

at £2 2s. 6d. Spring Vale all-mine, however, remains at £3 5s. 

Derbyshire pigs are eaain plentiful. Staveley brands were 

immovable at 51s. 6d., lon yeight, delivered ; but most other 

Deshyahire were to be had a 47s. 6d also long weight, 
elivered. 

The work which is being turned out a¢ the iron mills and at the 
foundries is going almost exclusively to the home markets. The 
exceptions relate to Inlia, to Australia, and to our other chief 
colonial possessions, together with some of the markets of South 
America. Though bought with ecarcely more than half the free- 
dom of a month ago, galvanised corrugated ¢ iron for roofing 
and outbuilding purposes is the main commodity now being 
shipped to the colonies and to South America. India, however, 
is taking general railway requirements to an encou 4 
extent, rolling stock ironwork being in the ascendant. ‘The 
immediate effect upon this districé of the suspension of the 

est of England and South Wales Bank has n to make 
it difficult for travellers now in that part of the kingdom 
to get new orders. Smith of a high class, together 
with good boiler-plates, are sent hence to the market within the 
area of the bank’s operations, and the ate indebtedness to 
this district on that account is often considerable ; but it is much 
less now than for some years past, and no permanent inconyeni- 
ence is likely to be experienced by Staffordshire firms. : 

Conspicuous amongst the who are this week booking 
orders on account of next year’s en ents are the nut an 
bolt makers. The home railways are buying, and so too are the 
agents of the Australian Governments. There is a confident 
feeling that all railway necessaries must soon 
than for some time past. 


The lighter industries of Birmingh 









e rest may 
be expected to follow this lead, on terms to be hereafter adjusted. 
Meanwhile better prices are being got from new customers by 
colliery owners in Dudley, Tipton, and Westbromwich than 
heretofore this year. 

Coke from all the producing centres was much offered on 
Birmingham and Wolverhampton Exchanges. South Wales 
sorts are plentiful at 12s. 6d., Yorkshire at 13s., and Derbyshire 
at 14s, 6d. per ton. The demand was only dull. 

Tronmasters find themselves ham in their arrangements 
for the new year by the unreasoning attitude that has been 
assumed by the operatives. The meeting of the Wages Board on 
Monday, at Birmingham, called by the employers to adjust the 
scale of wages with the requirements of the new Weights and 
Measures Act, had no practical issue. Nay, it manifested a 
divergence between the views of the employers and employed, 
which has not only occasioned inconveniences, but also threatens 
mischief. The employers brought forward their resolutions 
for making 7s. the wages for puddling a ton of 2240lb. The 
operatives on their part could not urge that the drop of 

. was disproportionate, but they desired to argue that by using 
salt in the process of puddling according to a method which they 
declared to be practicable, ironmasters could effect a considerable 
saving upon the present outlay, and that they ought to at once 
adopt the method and continue to give puddlers 7s. 6d. per ton. 
The men declined to accept the proposition of the masters, and of 
course the masters declined to accept the proposition of the men. 
Here they separated. A lame and impotent conclusion 
undoubtedly ; but a conclusion for whose | and impotency 
the masters are irresponsible. 

The iron and coal trades in North Staffordshire continue in an 
unsettled and a comparatively unimproved state; and the difficul- 
ties still surrounding the adjustment of the affairs of the 
Chatterley Company are increasing the dulness with which the 
business of the year is closing. 

Joseph Jewkes, iron merchant, Wolverhampton, was on Monday, 
after having been further questioned upon his estate, allowed to 
pass his examination by the judge of the Wolverhampton County- 
court. 

Messrs. Jabez and James Griffiths, coalmasters, Westbromwich, 
have failed with liabilities about £4000. So, too, has Francis R. 
Harley, coal merchant and engineer, Horsley-fields, Wolver- 
hampton, with liabilities about £800. 

The judge of the Walsall County-court has given judgment 
against Messrs. Jno, Archer and Sons, nut and bolt makers, 
Darlaston, for £20, at the suit of a workman who had been 
engaged under a written agreeient, but had not been found full 
work in accordance with its t®#ms. The claim was for 74 Jays 
of enforced idleness, and the verdict was for 68 days. 

The Birmingham Trades Council have appointed a committee 
to consider a circular from the Parliamentary Committee of the 
Trades Union Congress, urging the desirability of action being 
taken to obtain an increase in the number of factory and work- 
shop inspectors. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tue business doing in the iron trade of this district continues 
to be of a most restricted character, and the Manchester marked 
this week has been extremely dull. There is a good deal of iron 
being pushed for sale, but there is no inquiry at all for immediate 
delivery, and the only business re is in a few transactions 
for delivery during next year. neashire makers of pig iron 
are still holding for late rates, their quotations for delivery into 
Manchester remaining at 49s. per ton for No. 3 foundry, and 48s. 
for No. 4 forge, less 24 per cent., but these are little less than 
prohibitory rates, eo faras the Manchester market is concerned, 
as consumers can readily cover their present limited requirements 
with outside brands at much lower prices, and at the above fi 
there is little or no local iron being sold, makers, as I have pointed 
out in previous reports, being only able to secure orders where 
they have a small rate of delivery. 

mongst sellers of outside brands there sppests to be a great 
deal of competition for business, and the Middlesbrough houses, 
who have usually done a very fair trade in this district, are finding 
themselves pushed out by the Lincolnshire and Derbyshire iron. 
The quoted prices for delivery equal to Manchester may be — 
about as under: Middlesbrough, No. 3 foundry, 44s. 6d.; No, 4 
forge, 44s. per ton net cash; Lincolnshire, No. 3 foundry, 
46s. 6d.; No. 4 forge, 45s. per ton less 24; Derbyshire, No. 3 
foundry, 48s. 6d.; No. 4 forge, 46s. per ton, less 24; but as 
makers are not selling at their quotations, these res can only 
be regarded as nominal. Where sales are eff it is difficult 
to ascertain what prices are really being taken beyond the general 
statement that in most cases they are extremely low. 

In the manufactured iron trade there is very little doing. The 
forges and foundries are only working part time, and in a few 
days most of them will be stopped for the holidays, which in 
some cases it is expected will extend over a week, or perhaps a 
fortnight. Prices are without material change, Lancashire and 
Middlesbrough bars delivered into the Manchester district being 

uoted at £5 15s. to £6 per ton, and Staffordshire ditto at 
28 to £6 2s. 6d. per ton. 

The reduction of wages in the Lancashire iron trade is meeting 
with opposition. As I intimated last week, the first step has 
been taken in the boiler making branch, where notices have been 
served on the men of reduction to the extent of 4s. per week, and 
against this the men have struck, but in the present state of 
trade it is scarcely possible that they can stand out successfully. 

In the coal trade there is an improvement in the amount of 
business doing in house-fire classes of fuel, but still no higher 

rices are obtainable ; while in all other descriptions of fuel the 

emand continues extremely dull and prices as low as ever, with 
inferior sorts being pushed on the market by needy holders at 
almosc any figure where buyers are prepared with cash for large 
quantities. The average quotations at the pit mouth may 
een about at under :—Best coal, 9s. to 9s. .3 seconds, 7s. to 

.; common house coal, 6s.; steam and forge coal, 5s. to 5s. 6d.; 
burgy, 4s. to 4s, 6d.; ordinary slack, 2s. 6d. to 3s. 6d. per ton. 
The coke trade is without improvemeet from last week, : 

The formation of the Lee are Miners’ National Relief Society, 
which was brought forward at the conference held in Manchester 
last month, is being pushed forward, and steps are being taken 
for holding a representative meeting in London early next year, 
when it is proposed a permanent national committee shall be a) 
pointed, haying for its objects (1) to endeavour to establish in 
every mi ng district @ miners’ permanent relief fund on the 











am. 

fairly well to do in the useful metal branches ; but the yellow | voluntary assurance principle ; (2) to consolidate and economise 
metal rolling mills are not busy, and the wire mills reds litule or | national help for miners by forming a general fund open to pub- 
nothing to do. lic brea on and bequests ; (3) to inquire into and if possible 
A rapidly extending business is manifest in Staffordshire blue | to utilise the large surplus fun lying in different parts of the 
bricks, which are leavi trict in vast quantities, and are | country, and to peop the economical di tion of existing 
ing distributed over most of om. : relief funds subscri 1e public; and (4) to administer any 
ac A best « e is in g | funds that may be s placed in the hands of the national 
Geman anv le Healy UP fe an- ingorpiaragte erwise, with the object of establish- 

peck . ‘ an end, ose 1 orphanages. 
; alone on Giattet ‘Change at Barrow-in-Furness on Monday it was reported 
oa uae ot oaltae ieee that the iron trade of the hematite district represented by ‘his 
ironworks. Rather than accept a m in wages, ' weekly meeting of business men wag rather dulier than in the 
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one hand, and to sell parcels at 
the other. There is a less tonnage of iron ore 
being shi or transmitted from the district by rail than for a 
co le period of time, but there is no reduction in the 
Seater cssglored cas Sey tren. sithongh the ove tn sonciga af 
em ey were, ough they are in 
one or ao smaller orders. Finished iron is exceedingly Bull 
Coal sells at cheap rates, but manufacturers are only —— 
i Shi, is quiet, and the steam trade very dull. 
wo steel- fast-sailing steam yachts are being built by 
the Barrow ae ey to the order of the Furness 
Railway Company for Windermere Lake. It is intended th 
shall take the lace of two of the small paddle steamers whi 
now ply up and down the lake with passengers. The new yachts 
are to be ready for launching next season. These are the first 
steel ships built at Barrow, but there is a probability of others 
being constructed at an early date. 

The output of coal in Cumberland has been reduced, and some 
of the seams which were worked most unprofitably have been 
closed till the dawn of better trade. The Crosby mg Com- 

y in Cumberland is erecting a patent coal washer. The coke- 
| so Poet industry in this district is making great progress. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘THE most serious item of the week’s news is the proposal of the 
South Yorkshire and North Derbyshire coalowners to still further 
reduce the miners’ wages. At a meeting recently held at 
Barnsley, the coalowners came to the conclusion that the state of 
trade warranted a reduction to the extent of 124 per cent. This 
reduction, however, does not appear to have been officially com- 
municated to the men, whose representatives complain that they 
were left to ascertain from the newspapers what to them was of 
such vital interest. 

On Tuesday the coalowners held a meeting at Sheffield, when 
they had the following resolution submitted to them from the 
council of the Miners’ Association :—‘‘ That this body, represent- 
ing the miners of South Yorkshire and North Derbyshire, havi 
had its attention drawn to a report of a coalowners’ meeting hel 
at Barnsley on December 4th, stating the intention of the pro- 
prietors of collieries to endeavour to enforce a 124 per cent. 
reduction of miners’ wages, is decided in its opinion that any 
reduction is entirely uncallec}for and altogether unjustifiable 
under existing circumstances. The board believes that miners’ 
wages are already too low—that they have reached starvation 
point—and therefore advises all miners in the district to deter- 
minedly stand against and determinedly resent any attempt to 
reduce wages.” On inquiry at the coalowners’ offices I was 
informed that the + “r¥ adhered to their reduction. I 
understand, however, that a deputation from the miners is to 
have an interview with the employers next week. The reduction 
will affect from 25,000 to 30,000 men. The coal trade continues 
very dull. I heard a proposition to ask the miners to work an 
extra hour a day, and on their consenting to do that to abandon 
the demand for a redpction. This proposal, I believe, will be 
equally repugnant to masters and men. 

In the heavy trades there is still very Jittle doing. I find 
that the leading houses in the cutlery trade report an im- 

rovement in the better classes of goods, particularly from the 
‘ape, where there is quite a “‘spurt” in the way of business. 
The colonists appear to think that the war is all but over, and 
that what is left of it will be effectually knocked on the head by 
the troops now on their way. Confidence is thus spreading on 
every side, and where there is confidence good trade soon follows. 

An ble feature of the Cape trade is the quality of the 
goods which are now ordered. The Cape merchants are evidently 
tired of sham thi A great deal of trash has been sent to 
them by German houses, and not a little from Sheffield. Now 
they are going to the first houses, saying, ‘‘Send in your goods ; 
our customers will have no more cheap rubbish.” 

Some time ago I noticed a speciality which had been introduced 
in the form of the “‘Gladstone” axe. A | firm, seeing it 
repeatedly stated that Sheffield manufacturers would not make 
axes of the American pattern, boldly abandoned the traditional 
style, fashioned an axe according to American ideas, and for- 
warded a specimen to Mr. Gladstone, from whom they had the 
usual post-card, with a complimentary allusion to the excellent 
qualities of the implement. That post-card, freely telegraphed, 
made a splendid and not expensive advertisement, and now the 
firm—Messrs. Mawhood, Stevenson, and Co., Attercliffe—do a 
good business with the Gladstone axe, receiving orders for 
twenty or thirty dozens at a time. 

The Indian market is in a very bad state. What with famines 
and failures affairs could scarcely be worse. With the exception 
of steel rails, Indian customers are really calling for next to 
nothing. The Afghan war, a cutlery manufacturer tells me, helps 
rather than hinders trade. On ae | side, however, I find confi- 
dence expressed in India being rapidly developed as a market for 
Sheffield goods. Under ordinary circumstances, the trade is well 
worth cultivating. 

In Australia there is more briskness, and some of our manu- 
facturers and merchants, not only in cutlery, but in the different 
branches of the silver and “‘E.P.” trades, report a good business. 

The sharp frost of the last week has been a good thing for 
skate manufacturers. Old stocks have been looked out, and 
many clearances effected. If the frost continues, this branch of 
local trade, which has been all but extinct for four years, will 
enjoy a brisk revival. There are heavy stocks to move, however, 
from 10,000 to 30,000 dozen. 

The silver-plated trades are very busy as usual towards Christ- 
mas, and edge tools and kindred trades keep very languid. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE is no chi to 2 i saree t Gone 
iron trade of Clev ices remain practically the same as 
uoted last week. Some merchants are offering iron at slightly 
ogee rates, but as a general thing late prices prevail. it 
would be difficult to say that there will not be any further 
declination in prices, but it is not likely. No. 3 is quoted by 
makers at 35s. 6d., and No. 4 forge at 35s., with other qualities in 
[olicsaete hentover, Sohee tain, Mdos echapmene haven dead 
ver, is not ost consumers have y 
bought for this year's requirements, and are therefore waiting to 
see what the new year will bring forth. 
The manufactured iron trade is very quiet, but orders are not 
80 Scarce as some Ap) to think. A rumour which was circu- 
lated during the week, to the effect that Messrs. Fox, Head, and 
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the arbitration proceedings which are now ing, with 

to the reduction of of ioonwoteess ta thn Noth ot 
land. Mr. Edward and Mr. Lloyd Jones are the 

arbitrators for the employers and operatives respectively. Inthe 


as the cheapness of their iron is con: 
The steel rail works of Messrs. Bolckow, Vous and Co., at 
Eston, are working briskly, and delivering over 1500 tons of rails 
week. This company is now ing steel castings at 
Middlesbrough where it is about to lay down a very extensive 


lant. The o: tions it is now conducting at Middles- 
0 tal characte: So isadioet 


are of an experi 


One con- 


perimen' r. 
verter, capable of holding 2 tons of metal, has been erected, and 
another will shortly be constructed. Whether any feas.ble pro- 
cess for removing the orus from Cleveland iron is ever 


discovered or not, Messrs. Bolckow, Vi 


ughan, and Co, intend to 


ai 
make the manufacture of steel one of their chief branches. Mr. 
Isaac Lowthian Bell, 2ES-, is now conducting another series of 
experiments at the Eri Ironworks at Middlesbrough. These 
works were constructed for mechanical puddling, and after very 
successful mechanical operations, were about two yearssince 


will 


owing to financial difficulties. With very little alteration they 
orm excellent steel plant. 


Iron shipbuilders have a fair amount of orders on their hands 
just now, and the yards will most probably be therefore kept open 
throughout the winter. 


There 


is likely to be some movement for a reduction of wages 


in the engineering trades. Engineers have a fair amount of 
ome, but the prices received are not so good as they would 
wisn. 


of wrought iron sleepers and = chairs, the 
ese sleepers 


are about to be put down on the railway between Middlesbrough 
and Eston, over which very heavy c passes, in order fully 
and wo to test their capabilities. If they answer expectation, 


they wi 


probably soon come into general use, and supersede the 


present wood sleepers. The t sleeper is extremely simple in 
construction. It consists of an inverted trough, and through 
square holes punched in this aclip chair of rolled wrought 
iron or cast steel is slipped from the underside. The clip chair is 
of horseshoe shape, one side forming a hook about 2}in. wide, and 


the other 


sideis like one jaw of an ordinary railway chair for taking 


a wooden railway key. The wooden key fastens the rail tightly 
upon the —e, as well as holding the clip chain in its place. 


The coal tr 


owing to 


but steam 


le is very quiet. Household coals continue, 
peor ee of the weather, to be in good request, 
is in poor demand. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE engagements of the last term having been met in a more 
satisfactory manner than had been anticipated, there was a ten- 
dency towards an improvement in the pig iron trage at the close 
of last week. But a severe shock has in been given to busi- 
ness by the stoppage of the Caledonian and Bristol as well 
as by incessant rumours affecting large financial institutions 
nearer home. These disturbing influences have had their ill 
effect upon the iron market, as, indeed, upon all other markets ; 
and a substantial improvement in the exports did not avail to 


a slight decline in the prices. e exports of pigs are 


revent 

5870 tons larger than they were in the preceding week, and 3099 
over those of the corresponding week, of 1878. ere has been a 
slight increase also in the imports frum Middlesbrough. The fur- 
naces now in blast in Scotland number 92, as compared with 88 
at the same date last year. In the course of the week the changes 
in the stock of pigs in Messrs. Connal and Co.’s stores have been 
unimportant, and the total now amounts to 199,323 tons. 

The warrant market was very strong on Friday, when an 
improvement of 3d. took place in the prices. Business was done 
in the forenoon at from 11d. to 43s. 3d. cash and 43s, 14d. 
one month ; while in the afternoon 43s. 3d. to 43s. 14d. cash were 
paid. On Monday business was dull. In the morning transac- 
tions were eff at from 43s. to 42s, 4d. cash, and 438s. to 
42s. 104d. one month ; while 42s. 94d. to 42s. 9d. cash were the 
figures for business done in the afternoon. The market was 


— on 
. 


Tuesday, with business at from 43s. 7d. to 42s. 84d. cash. 


he market was quiet on Wednesday, with a fair business at 


42s. 7d. 


to 42s, 74d. cash. To-day—Thursday—a good business 


was done at 42s, 9d. to 43s, O}d. cash, and warrants have been 
well taken up. 

The variations in makers’ prices have been less important than 
usual, as will be seen by comparing the following quotations with 
those given in last week’s ENGInEER:—G.m.b., f.0.b., at Glas- 

ow, per ton, No. 1, 44s.; No. 3, 43s.; Gartsherrie, No 1 50s. ; 


0. 3 
48s. 6d.; 


, 46s.; Coltness, No. 1, 51s.; No. 3, 47s.; Summerlee, No. 1, 


o. 3, 44s.; Langloan, No. 1, 52s.; No. 3, 46s.; Carn- 


broe, No. 1, 45s.; No. 3, 448.; Monkland, No. 1, 44s. 6d.; No. 3, 
43s.; Clyde, No. 1, 45s.; No. 3, 43s.; Govan, at Broomielaw, 


No. 1, 


No. 


.; No. 3, 43s.; Calder, at Port Dundas, No. 1, 50s. 6d.; 


3, 44s.; Glengarnock, at Ardrossan, No. 1, 47s. éd.; No. 3, 


44s, 6d.; Eglinton, No. 1, 44s.; No. 3, 43s.; Dalmellington, 


No, 1, 448.; No. 3, 43s.; Carron, at Grangemouth, No. 1, 60s.; 
No. 3, 57s. 6d.; ditto, specially selected, 65s.; Shotts, at Leith, 
No. 1, 51s. 6d.; No. 3, 47s. iron continues to sell at from 


£6 5s. to 


£6 10s. per ton, and nail rods at £6 15s. 


The foreign demand for manufactured iron continues good. 
Last week’s shipments from the Clyde embraced 508 tons of 
railway sleepers and tie bars, valued at £2372, for Calcutta; 


328 tons iron 


£1948, for Adelaide; 200 tons iron rails, £1176, 


for New Zealand ; £8500 worth of machinery, of which £5000 
went to Odessa, £2356 to Calcutta, and £300 to the River Plate ; 


£990 
factured 


castings £850 tubes ; £33,000 various kinds of iron manu- 


of which £14,200 went to Odessa, £11,400 to 


— fey to the Mediterranean. = wind + Bia 
3 £8200 sewing machin: £327 ng despatc’ to 
New Zealan ‘and £4300 te France. 6 


A step 


has been taken by Messrs. William Baird and Co. at | Puinurs 


their pits in the Kilsyth district which illustrates the harm that 
union agitators not uently do to workmen whose interests 
= ene . more than a week ago Mr. 

ie, miners or addressed a meeting 
clara airs, Steen 


of 
and apparently having no other vance to 


complain of, the managers of the collieries with allowing 


lads to work 


in them ten and twelve hours a day, and advising 


the men to draw the attention of her Majesty’s inspector to the 
The result has been that instructions have been given 


wate ian 


g lads of the age mentioned from going down the pits 
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WALES AND ADJOINING COUNTIES, | 


Correspondent.) 
THE South Wales coal trade has had to sustain during the ‘last 
week one of the severest blows it has been called upon to expe- 
rience, namely, the failure of the numerous branches of the South 
Wales and West of England Bank. 
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two to chronicl 


Wales. One or two ironw 


in a critical ition, and possibly se co 
pop hrineial { 


National and and the B: | banks have come to ‘the 


more animation, the total 


slightly exceeded 100,000 ‘tons. 

France and the Mediterrane 
Messrs. Hopkins, Gilkes, and Co. have just completed an order | tained 

for two miles reve 

patent of Mr. Charles Wood, of Middlesbrough. 
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Vale business, and a most active contest may be expected 


Notice has been given of a cessation of contract at Lydney. Tin- 
Thi oe not, I 


session. 
plate Works. is means a 
should imagine, a sto; 


The tin-plate works in the Monmouthshire and South Wales 
istri in a better condition at present than they 
have been for the past twelve months. A tin-plate manufac- 
turer tells me not only that he has secured enough orders for 
the next four months, but that he has been able,to get an,advance 

rdinary coke plate of 1s. 6d., 1s, 9d., and even 2s. per box. 
to be more healthy in‘ its character, and 
entertained that with this revival of the 
trade the sister trade of iron may be somewhat encouraged. I 
cannot say that I believe this, for beyond the need of hematite 


district are 
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influx of iron ore from Spain, that I ful 
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Sour Kxnstncton MusguM.—Visitorsduring the week ending 
Dec. 7th, 1878:—On Monday, Tuesday, and Saturday, free, 
.m., Museum, 8911; mercantile ne, building 
other collections, 1515. On Wednesday, Thurs- 
, admission 6d., from 10a.m. to 4 a. ‘useum, 
building materials, an other collec- 
Average of corresponding week in 
former = 11,310. Total from the opening of the Museum,. . 


10 a.m. to 10 
materi 


17,686, 
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and 
“mitigated” if not 
su It remained, however, to be proved whether 
age py penis 
use of gas com or t 

extra cost per projectile incurred. other question 
arose as to the increase or otherwise of the pressures of 
the powder gas within the powder of the gun. 

Early in 1875 a great many rounds were fired from an 


llin. gun “to test range and accuracy of ‘service’ Palliser 
shells with and without Lyon’s copper gas checks in 
comparison with special Palliser shells, also fitted with 


simi checks, and with the rear row of studs 
removed.” In nearly every case the best practice was 
obtained with the service shell in its normal con- 
dition fitted with a gas check. The removal of the 
rear row of studs appeared to have a bad effect, and 
the check did not apparently assist rotation to any 
extent. About the same time Major Maitland’s gas check 
was tried in a gun fitted with pressure gauges. The 
——- taken from six different sets of pressures was 
slightly par. when the check was employed than when 
not employed, but the increase was so very trifling that 
it was not worthy of consideration, especially as laid 
against the increase of range—38ft. : 

In consequence of the result of all these experiments, 
so favourable to the employment of a gas check for 
projectiles fired from our heavy guns, the authorities at 
the War-office, in conjunction with the Director of Naval 
Ordnance, decided to order that the 12in. projectiles for 
her Majesty’s ship Thunderer should be fitted with Major 
Lyon’s gas check, it being adaptable to the ordinary service 
shell, whereas Major Maitland’s plan required shells pre- 
pared by an expensive and a difficult operation, viz, 

inding or turning the bottom to fit the undercut ring. 
Working a Palliser projectile is always a trying opera- 
tion, the hard outer skin destroying the edge of the stoutest 
steel tool, Moreover, the removal of the “skin” weakens 
the base of the shot most materially. 

An interesting series of rounds was fired from the 
12°%5in. gun in September, 1875, with Palliser shells— 
100—fitted with Lyon gas checks. 


Mean error 


Elevation Range. 


in direction. 

Deg. Min. Yards. Yards. 

1 17 ... gave ... 982 ... and ... 0°46 

Mean of rounds 3 5 ord ” ee = oe ” eee + 
Meanof100rounds) > 4 9° "4000 3) 2-80 
9.3 és ss. 4984 ... 55 . 826 

It will be observed that the length of range and 


accuracy of shooting was very good. 

There still remained one point to be considered in 
regard to the gas checks to be employed on board ship. 
If attached permanently to the shell they were liable to 
be knocked about and to get out of shape, which might 
cause the projectile to jam in loading. The question of 
“attached ” v. “independent” gas checks was, therefore, 
re-opened in a fresh series of experiments upon shells 
fitted with automatically-attached apparatus of various 
patterns. Some of these had projections to fit the 
grooves of the gun; others had not. Here, moreover, 
was another point which was not quite clear ; the checks 
without projections did not always perfectly seal the 
windage. At .the same time, projections frequently 
caused a jam. A number of automatic gas checks wit 
projections were tried upon shell supplied to the Glatton, 
ee 5 were found to answer perfectly. But notwithstanding 
the desire of the authorities at the War-office to continue 
experimenting with the various new forms of apparatus 
alluded to, it was determined that Major Lyon’s invention 
should still be regarded as the typical gas check, and the 
manufacture of a reserve of the same was ordered to be 
commenced. 

Fresh difficulties now arose as to the utilisation of the 
existing stock of Palliser projectiles with the new checks, 
also as to the employment of the latter with common 
shell, which the navy fire with battering charges. It was 
reported that some 80,000 Palliser shot must be used as 
they were or be broken up! This involved a heavy 
question of expense if the latter course should be 
adopted, and, moreover, many of the common shell were 
too weak to bear a battering charge together with a gas 
check. Subsequently, however, it was ascertained that 
most of the Palliser projectiles might be made use of after 
a trifling modification of the base had been effected ; and 
the common shell, which could not bear the strain of the 
gas check, it was decided to fire in a naked condition. 

The deliberations of the Gas Check Committee had 
now extended over several years, and their duties having 
been brought to a satisfactory conclusion, they were dis- 
solved some eight or nine monthsago. The Lyon pattern 
of gas check was decided on, at least for the time being, 
and it only remained to ascertain how it might best be 
applied to the existing store of projectiles. As before 
remarked, such shot and shell as could not be fitted were 
left untouched or to be broken up. 

The gas checks now sealed for use, which are of copper, 
are designed to be upplicable for 12%5in., 12in., llin., 
10in., and Qin., rifled muzzle-loading guns, also, in a 
modified form, for 8in. howitzers, 64-pounders, and 40- 
pounders siege guns. The first mentioned are of the 
same form and dimensions, except diameters, for all 
natures 7in. to, 12°5in., with which they are ordered to be 
used. The mean thickness, except at the rim—where it 
splays out into a flange lin. thick—is 0'27in., and they 
are cast with a curve, as shown in the drawings, in order 
to facilitate the radial expansion, on firing, of the outer 
rim against the sides of the bore and into the grooves of 
the gun. They are fitted on the projectile with the 
concave side next the base—see Figs, 1 and 5. The 
9in. common shells, as at present constructed, are not 
strong enough to be fired with gas checks. The altera- 
tion in the other common shells, to fit them for gas checks 
consists in boring and screwing a hole in the base for a 
metal plug, as shown in the Fig. No. 1, the hole not being 
bored completely through. This 
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of renovating and ing the interior of the shell, commienend 
FI ee et ta hale boned completely | Peres he Hotel andthe non profcoal Aan 

a! ae agit aasire bring with the wt 
through—seo Fig. 5—a shrapnel shell. ‘The alteration peg endl oan: <P ~~ = e 
in a Palliser ists in the plug-hole in | prepare » scheme on the basis, that 

base, and securing it with a left- ed thread to fit a eS Senior bern ae M ; 
the metal plug. A nut secures the gas check in its place alte Se Seed tier hac Me, expaptic 
—see Fig. 2. The gas check for siege guns differs from gona ah i ber fc os. A modif 
that just described in that it ribs or projec- sot of bye tnivs ean thereupon “cou ‘Sy which { 
tions to fit into the grooves of the gun or howitzer—see | titles heretofore were at “provide 
Fig. 4. It has also fire-holes to admit of a flash passing | that, in fu oC vil engineers 
over the surface of the shell sufficiently vivid to ignite the pevteetn soa ps art pti} 28 Bul: ae 
time fuze, the projections completely sealing all windage | sien¢ that all present and future efvil engineeri stein bat 
otherwise. It is attached to the shell bya metal plug with | no others, should be termed “ embers.” settle- 
an hexagonal head. This plan will, however, be modified:} ment thus arrived ‘at: ed; allay ‘any’ Ags of 
aie case of the battering me for —— ne pon 9 s that) may have’ “the long” ‘of the 
see Fig. 3—as it is inten to fit the of | eT aay » 
64. pounder shell with a metal percussion fuze, having a eceataitien te eonibeat eek Pp Po re ncn ww led 

yed action, to destroy masonry. elected, and 15 members and 42 associates ‘removed froth the 

e have we et briefly to sketch the history of } books by death or otherwise. ‘There has thus been an were of 

checks to the present date, and the aecompanying }.136. members and 68 associates, together or at the! rate 
~ nae ee will show the arrangement of the apparatus, | of upwards at i pensaephs ‘There | were 5 books oh the 
mode of attachment, &c. &c., as adopted pro tem. for oo premene = pera no ee 
service of our artillery. We cannot, however, dismiss | },.. mnensintens soabindis respectively 16,. 637: and. 896, or in 
the subject without a few remarks. In the first | the gross 1549. ere besides -500 | Stuilents | attached 
place, is the muzzle-loading rifled in the Woolwich | to the Institution, out of the 965 that had. been admitted:since 
arg to. be our mn of the Tatar We wie not. ie ay a years ago — tbe eo we 254 

t the shallow polygrooved arrangement of rifling, |; r had amoun 10,610 Oa. -64.; of whi 
accompanied by ae sealing of the powder-gas gene- pineal poorss Tee See wen = Strom 


rated, will be eventually introduced, we doubt not. It 
must be remembered that a studless projectile, having a 
gas check behind of soft metal to take the rifling, will 
centre itself more perfectly in a shallow, polygrooved, 
rifled gun than will the Woolwich studded s hot or shell. 
We anticipate that the system which has been inaugurated 
with the 63in. howitzer, which was described in THE 


ENGINEER for 31st of May, 1878, will be rigs very | bee 


considerably in the future manufacture of heavy 
ordnance. A battery of these guns has already been 
ordered for the Afghan expedition, testifying to the 
high value which is set upon them. This plan has 
also already be 
gun, and proved to be most successful in the four 100-ton 
guns made by Sir William Armstrong for the Italian 
ironclads, Dandolo and Duilio, The gas check used for 
the last-mentioned guns was of copent alloyed with 
24 per cent. of zinc, and it was attached to the shot by 
twelve steel screws, as shown in the separate engraving 
on the preceding page. Its function was to give rota- 
tion to the shot, as well as to seal'the windage. It must 
be mentioned that the ill-success which attended the 
attempts made previously ¢o impart rotation by means, v 
a check was due to the fact. that they were made wit 
the Woolwich grooved guns, to which the system does 
not apply, as a general rule. It requires a polygrooved 
bore to make the check exercise this function. 

The following appeared in the report of Colonel Young- 
husband, who attended the experiments at Spezzia :— 
“From observations of the steadiness and smoothness of 
the shot during flight, and a close inspection of pieces o 


the gas check detached from the shot fired on land, I. 


formed a decided opinion that the system of imparti 
rotation to an unstudded shot. by means.of the gas chec 
alone was perfectly successful.” ‘It is satisfactory, how- 
ever, to know that in the interim: @ provisional: arrange- 
ment of gas checks of a suitable character has been found 
to meet artillery requirements. 








INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on Tuesday, the 10th of December, Mr. Bate- 
man, President, in the chair, a paper was read on ‘ Railway 
Work in Japan,” by Mr. W. Furniss Potter, M. Inst. C.E. 

The author stated that there were at present 664 miles of 
railways in Jupan, 142? miles laid out, with working plans, 
sections, and estimates completed, and 455 miles projected, the 
general route only having been examined and decided upon. The 
earthworks of the existing lines had been made for a double 
way, and the bridges for a single way. ‘The permanent way was 
of double-headed 60 Ib. rails on the Yeddo- Yokohama and Kobe- 
Osaka lines; but on the Osaka-Kioto line 601b. flat-bottomed 
rails on cross sleepers were used. The superstructure of the 
smaller bridges was originally of timber, but had been renewed 
with iron. The larger bridges were all of the Warren girder 
type, and as a rule of 100ft. spans. The foundations were on 
brick wells 12ft. in diameter, and on an average about 60ft. deep. 
Native > et of engineering were chiefly remarkable for their 
temporary character. The usual foundation for the largest 
buildings was only a few stones on the surface of the d. 
The wages of tirst-class carpenters were 1s. 8d. per day; of black- 
smiths, ls 6d.; of bricklayers and masons, 1s. 5di; and of coolies, 
lid. Maverials found in the country for construction were not 
very good, except timber, which was abundant. No limest 


en tried with the experimental 80-ton | £387 


belonging absolu' } itution. 
Na yy Tagfesal re STEIN a oe bal f 
res ° com ons ission and. o 
Bab Be. 1d,, from the Telford, Manby, Miller, and Howard trust 
funds. The.nominal or par )value a funds belonging to the 
Corporation, including cash at the bankers, was £27,993 ds, 6d., 
and the several: funds £14,506. 4s, -6d., together £42,429. 7s., 
as against £38,773 ear... The: investments had 
Jaledonian Railway 
4 per cent. de { and, the cash bala was 
- in excess of ‘it..was,on, the, 30th. of 
November, 1877. The as had) been. for,-honse, and 
establishment charges, £4985 10s,.3d., for ‘‘ Minutes of, Pro- 
ceedings ” £4953 8s. 4d., and for premiums and prizes under trus 
. 2d... In respect’ to the principal item, that for og 
tions, it was explained that five diatperty vebaiaies i 
paid for within the year, and it was added that, for th 
time in the history of the Society, there were no accounts 01 
either to the printers or lith phers, so that in future i KF 
reasonably be expected that the income of each year, would be 
applied in meeting the liabilities incurred within the game period. 
the quarterly volumes an edition of 4000 copies has lately been 
printed, the cost of such an edition being in round numbers 
about £1000. 

At the 24 ordinary meetings of the session 15 original com- 
munications were read and discussed, and at one of. these 
meetings the President délivered an inaugur 83. e 
attendance at the meetings ‘showed a steady and continual 
increase, an increase about proportional to, the growth of 
the , but inasmuch as many of the new. members are 
resident abroad, it may be assumed that the advantages of 
attendance are better appreciated. The averaize’ ‘last’ ‘session 
was 274, the highest S ee: penn In’ ‘addition ‘to the" com- 

to," ‘ 


¥ 


s* 








munications already 25 | other 8 | were 
sel for publication, and were’ included ‘in thé’ four 
f volumes of Proceedings aon the ‘past’ session!" These 
volumes together contained 1609 pages of’ ‘lette illus- 
trated by thirty-nine plates and woodcuts. é printed 
matter under L, “* Minutes’ of ignite B extended to 
814 pages; under IL, ‘‘ Other: Papers,” to 


“9 
328 pages ; and under Sect. ITI., ‘* Abstracts of Papers in Foreign 
Transactions and Periodicals,” to 467 pages; ‘the last section 
having been continued on the same scale as in the three pre- 
ceding years. To all those really interested in engineering 
literature, and especially in the records of all the chief engineer- 
ing works of the past eventful half century, the announcement 
that a general index to the first fifty volumes of the ‘* Minutes of 
Proceedin gs,” including wt po published by the Institution 
up to the end of the year 1877, is in the and will shortly 
be issued, will be received with much satisfaction. ‘This index 
will be limited to an alphabetical list of the subjects of every 
paper and the names of the respective authors, with ‘such’ cross 
nces as have been deemed expedient—both to ‘the special 
subjects of the different articles, and to the subjects i 
with, in the latter case, the names of the s ers, ‘A ‘*Name 
ister ” will be given at the end of the volume,” ~ 
upplemental meetings for students were held on ten Friday 
evenings, at each of which a paper was read and discussed. e@ 
council expressed gratification in having again ‘felt — in 
awarding a Miller Scholarship—£40 per anaum for t years. 
On this occasion it had been bestowed, for his paper’on the 
Eastern Canal of Franoe, on Mr. William Bell Dawson, who had 
reviously obtained distinctions at the McGill University, in 
ntreal, and at the Ecole des Ponts et Chaussées, at Paris. 

The lib now contains a rare and unparalleled collection of 
engineering literature in all lan es, and no standard treatise 
of professional interest is long nt from the collection: ' It has 
been the constant care of successive councils to maifitain its 
character and completeness; and as a means. to this: end when 
any subject is brought before the Institution, or an. enquiry made, 
the officers invariably endeavour to ascertain the titles of an, 


e 





possessing hydraulic properties had been found. It was impossible 
to furnish any reliable information as to the cost of the works, as the 
Japanese officials avoided giving particulars on this point’ to the 
foreign staff. The chief engineering difficulty in Japan was the 
treatment of the watershed. The beds of the rivers were nearly 
all higher than the surrounding country, varying from. a few feet 
to 40ft., or more. In some instances the railway had been taken 
under the rivers by tunnelling. The flood waters were con- 
fined in the rivers by huge banks which were gradually 
built up by the natives, as the beds of the river became silted up, 
and were frequently formidable works, The general character of 
the country was a series of highly-cultivated and well-watered 
ems bounded by ranges of hills of the metamorphic formation. 

Where these hills had to be crossed there would some heavy 
works, These features were described in detail. The traffic on 
the railways already constructed was considerable, and it was 
estimated that on future railways the passenger traffic alone would 
pay a dividend of 7 per cent. Not much had been donc in goods 
traffic, as the existing lines were in competition with the water 
communications. In the future development of railway work in 
Japan, two essential points were necessary—greater economy of 
construction, and the introduction of English capital and enter- 
prise. could be obtained if the principle of surface lines 
were adopted, and the natural jealousy of the Government ‘of 
foreign interference were abolished. 


The annual general meeting ‘‘to receive and deliberate upon 
the report of the council on the state of the Institution, with 
the annual statement of accounts. and to elect the council and 
officers for the ensuing year,” was held on Tuesday, the 17th of 
December, 1878, and was largely attended, the President, Mr. 
. F. Bateman, F.R.SS, L. and E., being in the chair. 





tr , reports, or pamphlets bearing on the question in. whic 
the library might be deficient, with a view to their. being 
ee aE ge he council. state that the j 

concluding their report, the council state 
of the Institution during the past. twelve months has a ares 
less satisfactory than in former years, ‘This is the more gratifying 
when it is considered that there has been a widte-spread and dee; 
rooted. financial depression for so long a period, and that the 
well-being of the Institution is largely dependent on the 
sperity of the country. The anxiety of engineers to be entelied 
on the register of the Institution may be taken as evidence of 
bi pe Be ay Se OE d 

e report having n , the premiums an i 
awarded at the close of last Soin were nted by the Bresi- 
dent, to whom the thanks of the meeting were unanimously 
voted, the services of the vice-presidents and council, of the 
auditors, and of the secretaries being similarly acknowledged. 
The proportion of members residing abroad was well illustrated 
in the presentation of the premiums, by far the larger number of 
those to whom these were awarded being absent abroad in Europe, 
Asia, Afri: i i belonging to these. 

The scrutineers (to whom a vote of thanks was by 
acclamation) reported that the following gentlemen been 
duly elected to fill the several officesin the council for the ensuing 
year :—Mr. John Frederic Bateman, tg President; Mr. J. 
Abernethy, Sir W. G. Armstrong, C.B., F.R:8., Mr...W.H. 
“RS, and Mr. J. eas og ag ee i Mr. W. 
Baker, Sir J. W. Bazalgette, C.B., Mr. G. Berkley, Mr. F.J. 
Bramwell, F.R.S., Mr. G. B. Bruce, Sir John Coode, Mr. W. 
A., F.R.S., Mr. A. Giles, M.P., Mr. .H. Hayter, 
Dr. W. Pole, F.R.S., Mr. R. Rawlinson, ©.B. iC. 
Siemens, F.R.S., Mr. D. F.R.S.E., Sir Jos. 
Whitworth, Bart., F.R.S., and Mr. E, Woods, other members 
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“NOTES AND MEMORANDA. 


Frome yee ty was the invention of an Italian 
, the Cheva pold Nobili. 
Mir gel pe ons Rtg te to use an nan o-a 
er, W! _ appearance 
d a compass baht} WIG & bopper wire coiled 
it, whose convolutions were to the 


Me 


ik Ald dimtaeh dee sivsenl; eveniseltth: eckde,ta: chiehied, 
by i good -ink 


Pl i + the following recipe: T 
Boas nation of fine, soluble Prussian ae in Sun 


will. b aig | r | | ‘This addition makes the ink, which Yor cde gag A. hme 
operied for mineral traffic in May next, iti wich eanot be trod without devitetion of te eben: 
Tug Neweastle..t fa. gore bnwpacted be ’ | The ink writes greenish-blue and turns black. ; 
Ht itehinson pegs tg rag lng - He res: inspected the'}) In the Norwegian section of the Paris Exhibition, seventeen 
entire ra, sabe, Aram. Fos enirnce Sea esmond-road.on the north, to | exhibitors sent samples of ‘pate de bois.” The material is the 
the on of the line at the borough boundary in Seatswood- | wood of the pine-tree and formed into paper or carton by 
road, w over the line. in frst Instanes, and nest riding porn ea Ae he ormed an interesting exhibit, and 
Hea ire ent eke retin poe | er eet i ee a 
f ey whe. i B AAS 8a es: ve CO! ; i i 
vupened. at once... s since been opened for public traffic. || both good and simple. This industry bids bale'Go becoine 4 mom 
x Bai Une of prey cla og wr ieee Who! Bi dtaae renin) Mere fe gr 85 yoy soiies a par ut of 
‘to Kn orth-Hastern is ‘about’ com-,} this class of goods to France, , alread erable, 
‘plebed yy bee sedevdcuspieah tal viese esate ta course | and the demand is rapidly increasing. 
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0 
construction.’ The line, sixteen miles’ in length 
‘the many’ junctions. with other: com has® 


» not including 
Mr: Harrison; 'the chief engineer of the North-Eastern 
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+ betuvory 


end smiodb. probably Yrill'bd opeucd on the Set’ of Janu 

north, and Sheffield,” |: ad 194 
ristmias ‘traffic, ticket offices have’ been. 
et, 48, Crutched Friats, and 
and also at Paddington, whe ce will be open the 
thisitel mail tothe West of gland and th Wales, onthe 


feel god trafic ana for: trafficin March. This line, 
en opened, will be the nearest from London to York and the 
aed ayieee Gee 9 way, at 851, Oxford-street, 
£:) ‘ 5 -stree 
nnd ing Cross, 5, Arthur-street, Lo 
paren ia “peels i Te atta fi Friday, r 
20th, for' use ‘ap to and int’ - ‘Christmas’ Eve at these places. 
hole ‘of the’ Fri , Baturday, y; ag, ad uesday befo 
Mi istmas. By’ versitdijor! “ot t teop Gent ‘the 
nings of Saturday, the 2ist, arid ‘Tuesday; the 9 will oasty 
scodilid -cliide ; Brel buWeht Christmas Wed wilt eave at 9.45 
p.m. ‘instead of “at 9. . 


Ar a. meeting, of the “Manchester Scientific and Mechanical 
Society. hb ‘were fone 4; ® Raper om, the, methods, of 
communica’ TS and: suart 


rf. 
ion between passeng guards.on. railway trains 
was read by Mr. W,. H. B ailey., ‘The yells, ‘after, condemni 
the two methods ab prone in, use, viz.,, the system, an 
electricity, proceeded to describe a system invented by, Mr. Hy. : 
Morris, of Manchester, By’. i, AP 4, simple apparatus, 
attached to each carriage, put it 
to airy Fhe  aetenies at ie ard, by 
succession, two ‘waterproof detona 
pepe rp he'énd of — carriage, 
ing a red dise or semaphore at right 
carriage, one short pull of the h 
all that was ne fo give the, al... 
ht improvements in. 


which oe some. §) fb ponte te ehe me 
a us were suggested, but gener was highly commend: 
as supple ad effective appliance, an Jerr much preferable to 
the cord system, which had tone since shown its inefficiency. 
THE re of ,Major Marindin:; upon) .the»collision: which 
oocurred an the Oth.inst. atiAndwick,on the Matichester, Sheffield, 


and Lincol way, directs,,.attention: toa dangerous 





practice common, ‘among; .signalmen,; In>this:case,'as the 11.25, the 


am. Up; nd passenger train from:-Manehestér was 
ing Ardwick station, the,position of, the facing-points of: 
line junction; at Ardwick; was altered, and» the train, ru. on 
tothe, up goods line, at about;twenty niiles.an hour, came into 
collision, at about.11.32 aim; with a Midland light engine, which 
was standing on this line about 120 yards fromthe junction points. 
Major Marindinsaysthe collision was clearly ueentirely tothecare 
lessness of the Manchester, Sheffield, and Lincolnshire signalman. 
in Ardwick No. 1 signal-box,, who admits that, having forgotten all’ 
ut the Midland up express, he turned the facing-points of the 
line, junction, to. lie ‘right: for the gedie tlarel when the 
idland train was due or nearly due, and: hail been. signalled’ to 
him from London-road. |. He:states that, lie did:so in order to let 
a, Midland engine come out om to the up main’ line; and’ across on 
to the, other line, to fetch:,outisoime empty: carriages, and he 
acknowledges that it, is contrary!to bis instructions to have done 
this: when; the Midland train was due. -Though the driver saw 
the signal, thus thrown up on his mear » he, for reasons 
hereafter stated, did not “7 the: train.:)'He ought at onee to. 
have: applied, his, brakes, iwhistled.for the. guard’s brakes, 
instead of wai till he: found. that he was:on the wrong line, 
and/so losing valuable time.:; He states that he “‘did not think 
that the. fact of the signal being thrown. up atsuch a short dis- 
tance indicated danger,” but ‘{thatiit was: metely that the signal- 
man had thrown, it up a litthe:sooner than he ought'to have done.” 
There is no doubt) that.it)isa very Cliath, Abengh very repre- 
hensible, practice ens signalmen to disregard the rule that 
they must’ wait until. the train has: passed before they put: back 
the signal to.danger, the line being clear; but.it would be a riost 
dangerous thing, te, admit, that..a: driver may use any discretion 
whatever in such a ¢ase, or may do anything but considera signal 
thrown up to danger to mean er, and-act.accordingly without 
a moment’s delay, : ) 

Earty on Friday morning last ‘an’ accident, resulting in very 
great destruction of rolling stock and’ permanent way, took place 
at Methley Junction, near Leeds; the ‘scene’ of a ‘similar occur- 
rence féw months ago ‘Shortly before ‘midnight a Midland 
mineral engine and’ brake van from Leeds passed th Woodles- 
ford station on its way to some ccal sidings at Methley Junction, 
the line being signalled clear. On’ appro: the junction the 
driver observed that the signals were still in his favour, and he 
slackened —_ patatory' to leaving the up’ main line and 
going into the siding. ‘Phe Seoteh Express, which leaves Carlisle 
about'8 p.m., dashed into his brake van, prey to ‘pieces 
and driving his engine forward ‘at a terrific speed. é express, 
which was ten minutes late, was travelling at about forty miles 

r hour, whilst the mineral ‘engine and van were going only at 

ittle more than walking pace. The ‘passenger train consisted of 
engine and tender, five or .bix fish’ tracks, following which was a 
brake van, then two nger carriages and the rear brake van. 
After striking the mineral van the passenger train’ travelled some 
distance f r along the line, but left its own rails and went up 
to the Lancashire and Yorkshire lire, Here it stayed only a 
moment; leaving them and ploughing up the permanent way for 
twenty or thirty: yards, and then rolling down the embankment. 
The coupling chain of the engine and tendér snapped as the former 
twisted off the rails, and the tender ttirned over on its side upon 
the outer “‘six foot.” The rest of the passe train, t 
exception of one or two fish trucks, also jeft the metals, and was 
almost ‘completely wrecked.’ The driver and stoker of the 
——_ train, seeing’ that ‘a’ violerit colon was inevitable, 

nmediately threw themselves ‘down on the’ foot plate to await 
the consequences.’ ‘There they Heinainad ail 
rails atid was rolling down the émbankm 
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| which has been established for the purpose of di 
ion | Knowledge of sanitary science. Though quite in its infancy, the 


he | articles. 


when, owing to the | mad 


-} | ‘Dux following gives some idea of the extent to which labour- 


saving machinery is. e 


mpore in the American ind 
the, simple articles of shoe- 


ustries. On 
and shoe-peggers there are 576 


patents, and there are patents on shoe machinery. One 
class of machines last year sewed, it is estimated, 45,000,000 
_- — and another class pegged 55,000,000 pairs. 
o! 


the — machinery can make 600 pai 
: Hogland by As pen manele. of Jones ane sede, in; New 
one cent’s w 0 w ‘our pairs 
of shoes, Pitwo vaillions of shoe-lasts Waie Gub in the United 
States last year, all turned out by machinery. 


Amone the many compositions tried for.covering boilers, steam 
Pipes, &¢., probably none are so cheap and at the same time 

éctual as that used by MM. Blangy, Poure, et Cie., manu- 
facturers at ne-sur-Mer, seems to be. ‘The surfaces are 
covered with sawdust mixed with flour paste. If the paste is 
not:very liquid, the mixture being used in the form of a 
moderately, stiff dough, and if the surfaces have been well 
cleaned from grease, the adhesion is perfect and the material free 
from cracks. MM. Blaugy et Cie. cover their apparatus with five 
successive layers of 5 imetres each, a total thickness of 25 
spidlimnnhrory or about lin., which it is said gives a better result 

an, 2in, of many of the materials which are usuall ewulazed. 

‘he cost. is very small. ‘The te is composed of rough flour 
without the addition of starch. e mixture can be applied by 
a trowel with the greatest facility, either internally or externally. 
If there is much exposure, two or coatings of coal tar render 
it impermeable to water. If the tubes are of copper, two or three 
light coats of. hot. liquid solution of clay should be first applied, 
in order to increase the adhesion of the sawdust, 


A?TENTION is being drawn to a National Museum of Hygiene 
of diffusing a practical 


Parkes Museum contains objects relating to life-protection, 
dietetics, clothing, furnishing, engineering, and architecture—in 
fact; every beahbhs of hygiene, The library at nt consists of 
between 300 40 400 volumes, exclusive of pamphlets. The Queen 
has contributed £50 to the fund, while the Council of University 
College have aided the executive committee by temporarily placing 
a large room at their disposal, together with a second room for 

Am? woes of the library. It is intended to extend the benefits 
of the Museum to all classes; so that not only professional men, 
but owners of , employers of labour, artisans, and others, 
both men women, may be able to study at their leisure the 
subjects in which they are most interested. e executive com- 
mittee, of which Sir W. Jenner is the chairman, fPueN for 
pecuniary support to all those interested in technical education 
‘and sanitary science. The committee will not only be glad to 
receive subscriptions of money, but also books and pamphlets in 
any language, statistical maps, plans and other drawings, 
models, apparatus or specimens illustrating any branch of hygiene. 
All communications relating to subscriptions should be made to the 
treasurer, Mr. Berkeley Hill, 55, Wimpole-street, W., and those 
referring to the presentation of articles to the Museum should be 
addressed to the Curator, Mr. Mark H. Judge, Parkes Museum, 
University College, Gower-street, W.C. 


At the last. meeting of the Northern Architectural Association 
Mr. W. H. Dunn @ paper on “Concrete.” He. described 
the many forme in which concrete could be used in building con- 
structions, showing its adaptiveness for foundations fire- 
Setlng Hoven and roofing, and the possibility of a much more 
general application of the material. In accounting for the shy- 
ness which the public had entertained for concrete work, he 
thought that a early meomotons net saen te do with ~ false 
impression ir great argument being ‘‘ cheapness and expedi- 
tion,” and thie seemed rather characteristic of bad work. 
From his experience concrete was neither so very cheap nor yet 
80 expeditious, for house building, its virtue consisting more of 
‘* utility and usefulness,” and instead of being so expeditions was 
in reality a slow setting material, and when trea in its true 
and legitimate way. was most reliable. Under the section of 
‘*Flooring,” Mr. Dunn referred to the several works in which he 
had introduced conerete for large spans, mentioning that he had 
recently executed a floor with a clear span of 21ft. by 18ft. 6in. 
without any intervening supports. In describing the application 
of different kinds of concrete, he stated that for malting workin 
floors he had used a com of riddled marl, slaked lime, an 
Portland, cement, which, whilst forming a durable floor, also 
retained and gave moisture, thus assisting the growth of the 
malt. | The eves was illustrated with working drawings of works 
in concrete he had executed. 


Ar the meeting of the Scientific and Mechanical Society on the 
28th ult., Mr. I. Bowes read a paper on the utilisation of blast 
furnace slag and other waste products. After briefly alluding to 
the + saving now effected at many collieries by washing the 
ginal cial and making it into coke instead of burning it in the 
pit heaps a4 formerly, and to the useful products made from what 
was once the refuse of gas manufacturers, he spoke of what was 
now being done in the manufacture of useful commodities from 
blast furnace slag. About 30 cwt. of slag is made for every ton 
of pig iron, and in the Cleveland district alone from three to four 
millions of tons of this slag are made annually. Some millions of 
tons have been deposited on the banks of the river Tees and in 
forming an immense breakwater, which stretches out into the sea 
some’ miles at the mouth of the river. A few years ago Mr. 
Charles Wood, of Middlesbrough, Mr. Woodward, and others, 
commenced making bricks, paving sets, concrete, and other 
articles from it, and two companies are now at work making these 
dually Oaeie of coe are made ures Ma ver 
sent to London water carriage, and streets ai 
tadtas have Seen paved with these sets in several towns of the 
north of England. At some of the furnaces on the west coast 
the same articles have been luced from slag, and _ buildin, 
river walls, water courses, , constructed from the articles 
Glassworks are now in operation at blast furnaces in 





twist which it receiv su : echnd fbi thre Northamptonshire, where the is run direct from the iron 
tender, they Were ‘jerked out on the’ right side whilat the cage fence into the glass furnace, mixed with other materials, and 
‘was tumbling over to the left. The men thus with life, | then used for eee ye he ge aekcgrer bind aes Mr. A, 
siommpaniin thot tnd though th cariages in which they | alongido th tram als which are elng put down in Hodes Olt 
passengers e é tram w are put down es . 
travelled were smashed to pieces, they only suffered severe shock. > ga 





MISCELLANEA, 

Tux reputable plumbers of the city of Baltimore intend to ask 
the city council to appoint an inspector of plumbing. 

THE survey of the two lines of the Delaware and 


land 
Canal has been completed 
water. 


from Choptank River to Pico 


Reak-ADMIRAL Wits on the 12th inst. laid the foundation 
stone of a new dock at Devonport Dockyard. It is to be 386ft. 
in length, thus being the largest dry dock in the world, and is 
being constructed on novel principles, with a view to facilitate 
work. Mr. Pethick is the contractor, 


Ir is the intention of the Admiralty.to,extend the age for retire- 
ment of engineer officers for the Navy. The age for the compuls 
sory retirement of chief engineers and the higher grades will, we 
understand, remain as at present, but engineers will be allowed 
to remain on the active until reaching fifty years of age, 
according to the proposed change, 

Manoeany, heretofore the chief source of wealth in British 
Honduras was, according to the Z'imber Trades’ Journal, during 
1876 of so little value as not to repay the expense of cutting, 
and never probably since the occupation of the colony, with the 
solitary exception of the year 1870, was so little of this wood 
got out. Of logwood, on the other hand, owing to the excep- 
tionally high prices of 1875, more was sent home during 1876 
than in any year since 1864, 


In November last the Works Committee of the Bridlington 
Corporation advertised for designs ard a report on them for 
ting sea def and promenade between Sand’s Cut and 
Sand’s-lane. The premium offered was £20, and five sets of 
plans were received. After examination those of Messrs. Clarke 
and Pickwell, of Hull, were selected as the best. The work will 
cost about £5000. 


A NEW material for the decoration of walls has recently been 
brought out under the name of Muralis, by Mr. F. Walton, of 
the Sunbury Works, the inventor of linoleum. The material is 
somewhat similar to linoleum, and is moulded or stamped in dies, 
so as to have the ppreerence and effect of wood carving.in slight 
relief, The material has much the character of india-rubber, will 
star.d almost any knocking about without disfigurement, may be 
scrubbed, cleaned with acids or flame for disinfection, is very 
durable, and is stamped with choice patterns. 


THE arrangements for the Friday discourses at the Royal 
Institution are as follows:—Jan. 17th, Professor Tyndall, 
Electric Light; Jan. 24th, Professor Ayrton, Mirror of Japan 
and its Magic Quality ; Jan, 3lst, Mr. Statham, Logic of Archi- 
tectural Design; Feb. 7th, the Rev. H. Haweis, Bells ; 
Feb. 14th, Professor Stoney. November Meteors; Feb. 2ist, 
Professor Roscoe, a New Chemical Industry ; Feb. 28th, Sir 
William Thomsom, Maxwell’s Demonology ; March 7th, Professor 
Huxley ; March 14th, Mr. E. B. Tylor, History of Games; 
March 2ist, Professor Abel, Recent Contribution to the History 
of ic Agents ; March 28th, Sir Henry Rawlinson, the 
Geography of the Oxus, and the Changes of its Hows at different 
Periods of History; April 4th, Dr. Warren De la Rue. The 
Christmas course of Juvenile Lectures, instituted by Faraday, 
will be by Professor Dewar, on a Soap Bubble. 


Mr. J. D. Extis, the chairman of John Brown and Co. 
Limited, is desirous of removing an erroneous impression 
‘* which,” he says, ‘‘ exists in Sheffield, that the Government has 
taken away all their orders from our neighbours and from this 
company foi boiler and ship plates.” Mr. Ellis adds :-—‘‘ It is 
true the Admiralty have decided to use steel to some extent instead 
of iron, and that our orders for iron plates have consequently 
fallen off, but Iam happy to say that whilst a portion is taken 
from other localities, the Sheffield firms have been entrusted with 
a large share of Government orders for steel plates.” This 
information agrees with the statements made some time since by 
our Sheffield correspondent when -he contradicted the exag- 
gerated rumours which were then current as to the losses 
alleged to have been sustained by the Sheffield trade in the 
important specialities of armour and boiler and other plates. 


Tue Hecla will be shortly fitted with two more of Thorney- 
croft’s second-class torpedo launches, making four altogether, or 
two short of her total complement. Her recént cruise to and 
from Bantry Bay, which lasted from the 27th October to the 
6th inst., has confirmed the members of the Constructive Depart- 
ment of the Admiralty in their belief. as to the feasibility 
of converting mail steamers into armed merchant-men by simply 
supplying them with coal armour and strengthening the topsides 
and deck in the wake of the guns. The platforms for the 
84-pounder truck guns, sweeps, and breaching bolts and bollards 
were found to answer admirably in resisting the strains of ths 
discharges. When at Bantry the torpedo boats were tried under 
very exceptional circumstances. They were sent away, with 
torpedoes and crew coe from the Hecla for forty-eight 
hours, being dependent all the time on their own resources ; and 
while thus employed they made several straight runs with their 
fish torpedoes, which had been charged with compressed air for 
twenty-four hours previous to the practice. The Hecla is not a 
fast steamer, having only realised twelve knots on the measured 
mile; and though her stability is satisfactory she has proved her- 
self a very wet vessel, the sea curling over her quarters in heavy 
masses. She lost one of her boats during her cruise. 


On Thursday the 12th inst., a meeting was held at Preston to 
test the feeling of the inhabitants on the vcr of improving 
the Ribble navigation. ‘The chairman said the river was never 
in a worse condition than at present, and if the corporation did 
not do something soon what little trade there was would be driven 
away. ‘The publication of a report and plan furnished some years 
ago to the corporation by Messrs. Bell and Miller, of Glasgow, 
and the discussion which took place thereon, were suggested as 
calculated to instruct the public on the question It was stated 
that since Messrs. Bell and Miller made their report on the river 
the channel had changed, and vessels weaving, Preston now had to 
take a very circuitous route to Fleetwood. Itis thought that if 
the river were improved it would be the means of bringing an 
immense amount of trade to Preston. Nine-tenths ef the timber 
brought into the town came from Fleetwood, but it might be 
brought direct to Preston. If this could be done, the cost would 
be much reduced ; and st s would come from Liverpool and 
the coast at all times. It was agreed that a memorial, already 
numerously signed, should be presented to the corporation as to 
the desirability of improving and developing the river Ribble. 


On Tuesday a deputation from the Cheshire salt manufacturing 
district had an interview with the President of the Local Govern- 
ment Board to urge that inquiry should be made into the subsi- 
dence of land, owing to the extraction of deposits of salt. Roads 
and bridges have sunk considerably, and in some localities houses 
have fallen, and the damage has been great. The deputation stated 
that) there is no remedy at common law, because, owing to the 
manner in which the brine is obtained from the beds, it is impos- 
sible to affix the damage to any particular proprietor of a salt 
manufactory, precisely as is the case with regard to damage from 
noxious vapours, with reference to which the b aoe wm had pro- 
mised some action. It was proposed by the deputation that the 
manufacturers should be taxed to compensate those who suffer 
injury; but the Hon. Wilbraham nm, M.P., and Mr. 
Tollemache, M.P.—who laid before the president the views of 
the deputation—exp disclai any connection with the 
idea of taxation suggested. Eight Marder said the Presi- 
dent, sn engineer was appointed to e into this sub- 
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NEW WATERWORKS AT POTSDAM. 
MR. W. HENRY L. GREEN, C.E., ENGINEER. 
(For description see page 451.) 


Plano Potsdam Station _ 
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LOCOMOTIVE FOR THE NEW YORK ELEVATED 


— 


TELLETATERTEN TOAST ETATTT 


Ma 
[a 


in our men for November 8th we illustrated an 
eight-wheeled lo¢omotive, used on the New York Elevated 
Railway. We now illustrate a different type of. engine, 
designed for the same purpose by Mr. N. Forney, of the Rail- 

Gazite,|$o whieh-journal we are indebted for our illus- 
tration :—On/the old portion of the New York Elevated 
Railroad,| four-wheeled- engines had been used very success- 
fully for & number of years, As the requirements of the old 
line when extended, but more especially of the new East Side 
ine, wo bably demand heavier trains and higher rates 
of “speed, the! whole subject came up for full discussion before 
the order for the engiligs for the new East Side line was 
= out, and an order was given for twenty engines, one- 

of them’ to have four wheels and the other half eight 
wheels. | A’ subsequent; order was given and divided in the 
samé way;-but a more recent order has been given for twenty- 
five engines, ‘all to-have~eight wheels, which may be inter- 
Bret asa decision of the question which was theretofore in 

— 


‘The engine we illustrate is one of several now at work on 
I Side or Third-avenue line. Thus far they have 
worked very successfully. The engines are run both ways 
without urning around, and run over curves of 100ft. 
jus. The service is very severe, as the stations are only 
about a quarter of-a mile apart, and, therefore, to put the case 
in #’ Hibernian way, the running consists chiefly of stopping 
and starting. ° 
The-principal dimensions of the engines are as follows :— 


Cylinders ...... . in. by 14in, 
Driving wheels. . 














++ eel ee. ss oe 88in. diameter. 

Dis between centres of driving 

a AES | oe eS 
Total wheel base +. 1bft, 
Lengthiof fire-box .. Ciug ts Ri 
Widthof firebox .. .. ..\ .. .. Séin, 
Inside |diamter of Vofler at smoke-box 34in, 
405 tub se 0s. oe oe, coleeh [oe Raita Gite, Bee 10in, Tang: 
Height of chimney above rail +» 10ft. 10}in, 
Capacity oftank .. .. .. «+ 475 ons 
{Bize o: ports .. «» fin, by din, 
Size of exhaust ports ¢e a 9in. 
TapoMmlve 6. 2s cc ce ce de Gi 
Maximum travel of valve .. .. .. Sin, 
Total | weight. of .engine, with full 

8 swater and fuel 1... 29,890.b, 
Weight on driving wheels .. .. <. 19,1701b. 
Weight of engine, without water or 

"epee anager =e WERE oY 


~The engraving is made from a photograph of one of the 
pe ae built. by the-Baldwin Locomotive Works, of Phila- 
delphia, but a portion of those now in use on the New York 
Elevated road were built by the Rhode Island Locomotive 
Works, of Providence, from the same-dfawings and specifica- 
tions. 
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THE SMITHFIELD CLUB SHOW. 

In retuzning to this subject reference should be made to the 
portable milway of M. Decauville, manufactured and exhi- 
bited by Messrs. John Fowler and Co. This consists of light 
bridge rails, connected together in short lengths, by cross-ties, 
the ends being provided with plug and socket connections or 
with small fish-plates, so made. that the rails may be rapidly 
laid and fastened together. Small four-wheeled trucks, of 
patterns for different purposes, are made to run on these lines, 
which are now largely used on sugar and other plantations, 
farms and contractors’ works, and for other purposes where 
tramways tly expedite work. One horse on a plantation 
to be cleared or on a field from or to which produce.or manure 
has to be removed, will do as much as can ordinarily be accom- 
plished by several, In France the tramway-has been largely 
manufactured by M. Decauville, sen., Petit-Bourg, Seine et 








Amongst the engines exhibited were many of merit, and 
though we ‘cannot now describe them, it should be mentioned 
that those of Messrs. Foster and Co., Lincoln ; the Reading 
Ironworks Company; Messrs. Ray, Mead, and Co., Upper 
Thames-street ; Messrs. Garret, Balls, and Co., of Maidstone; 
the General Engine and Boiler Company, London; Mr. J. 
Lane, of Old Ford-road, E.; and Messrs. R. Waygood and 
Co., of Falmouth-road, 8S.E.; and Mr. F. W. Turner, of St. 
Albans, attracted particular attention. 

The Reading Ironworks Company showed some of Mackay’s 

ht spring pulleys of large width and supported with a 

buble set of spokes, This forms a very strong, but a very 
light wide pulley. 





Messrs. A. H. Bateman and Co., of East Greenwich, showed 
a large collection of their emery wheels and machinery, and 
amongst the latter we especially noticed a planing machine, 
in which the usual tool is replaced by an emery wheel or 
several emery wheels side by side, the spindle carrying the 
same having an ingeniously arranged lateral motion, which 
prevents the formation of grooves or ribs in the work. The 


RAILWAY. 


> wp Qa 
machine carrying half a dozen wheels of various sections on 
the same spindle. This appears to be a very handy tool 
grinding machine for building and joinery works, where a large 
number of gouges, hollows, and rounds are used. Metalline 
bearings also formed part of the collection of this firm. 
Messrs. Nalder and Nalder showed the screen illustrated 
herewith. The illustration represents one of a series of 
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NALDER’S MALT SCREENS. 


spindle carrying the wheels is provided with a driving pulley 
at each end, so that two straps can be employed to drive the 
wheels, a third actuating the automatic feed. This machine 
will carry articles up to 2ft. long, 15in. wide, and 12in. high, 
but at the same time a small piece of metal the size of a finger 
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BURRELL’S CLUTCH GEAR. 


may be surfaced. This is a valuable application of the emery 
wheel; almost any poageevan: Sate may be done by it at very 
small cost and upon very hard materials, even more easily 





than upon those of off character. We also noticed a new 





malting screens for Messrs. Guinness and Co.’s brewery in 
Dublin. The rotary barrels are made on Messrs. Nalder’s 
patent system of cutting a series of notches to any required 
width in the frame, on which the wire is afterwards wound, 
the whole being then rivetted over. This arrangement gives 

accuracy of work, a smooth surface for the cleaning 
oie a and very great durability, as there is no binding 
wire to wear out or solder to become loose. - hey have been 
for many years in use in Messrs. Barclay and Co.'s, and other 
large London breweries, and are fast taking the place of the 
old system of flat inclined screens, either fixed or moving, over 
which, not only from the admirable system of manufacture, 
the rotary screen is preferable. The engraving explains 
itself, the top screen takes out the malt dust only, and the 
bottom one, into which the malt is delivered from the top, 
taking out the thin malt for subsequent drushing, and also 
separates the stones from the head malt, which falls direct 
into the malt rollers. 

Messrs. Charles Burrell and Sons, of Thetford, showed a 
very neat form of clutch gear on their traction engine, which 
we illustrate herewith. The fast speed pinion A held by its own 
fork is nearest the bearing, and the slow speed pinion B held 
by a similar fork D is outside. These forks slide on a round 
bar E, which is held by a bracket K to the frame P. On the 
back of the forks T and D there are projections T and U, 
which can be engaged by the ends of a horizontal plate F, 
which swivels on avertical pin. The throwingin and out of gear 
lever H has one end working on a Lay on the inner fork, and 
the middle works on a pin on the fork D, and is held stationary 
at the handle end by apin W. As shown the fork to A is bein, 
held by the locking plate F, consequently the pin on this for 
serves as a fulcrum for the end of the lever, and the fork D and 
its pinion B can be thus moved into gear by moving H 
to O. Should, however, the pinion H be uired in gear, 
the plate F is moved by a small knob handle V, so that 
its end disen the fork at T, and the other end en 
the fork D at U, thus holding the latter stationary and making 
the pin in it the fulcrum for the lever H, and, conse- 
quently, by moving the lever to N, it will put A into gear. 




















The plate F also forms by its shape a locking plate, so that it 
is not ee ee eee ee ee ae 
claimed for 








One of the chief advan the above is, that | have to say the following :— 

any variation of speed can be obtained between the pinions, as | ¢_ “11 og meecened in one lone are 
each is independent of the other, and slid out and into gear in Sy Sotheos aed paren reap 

opposite directions; and overhanging is avoided example'the mass meee 


by recessing the inside pinion so that it goes over the bearing. 
Ta the usual plan of acm one pain inside the other, it 
has not been ible to a satisfactory variation between 
the slow fast The combination of a locking 
which also changes the fulcrum of a lever so that the 
ter can actuate either pinion, is very simple and efficient, 
and al er many sound and practical advantages are 
embodied in this arrangement. For ploughing engines, also, 
it is particularly convenient, as it does not necessitate either 
pinion being taken off the crank shaft to change them, as is 
now usually the case. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
= pordnnre- wag 





- THE LAWS OF MOTION. 

Sin,—Neither ““G. W. C.” nor “S. W.” appears to me to 
understand Mr. Last’s contention as I understand it. I have 
read Mr. Last’s letters, and do not find that he anywhere con- 
tends that the resultant tum of a system of bodies is 
‘alterable by their mutual action. But he does contend, and 
rightly, that the suw of the momenta of the bodies composing a 
system is alterable by their mutual actions. The sum of the 
momenta of four bodies, in my letter of the 2nd inst., should 
read 4 X 10 instead 4 x 100. naa 

That my letter pointing out this necessary distinction “has” 
something to do with the question is illustrated by ‘*G. W. C.’s” 
letter. The “‘ quantity of motion” of two bodies after impact 
given by “G, W. C.” is not the “quantity of motion” of the 





of i the actual energy o 
combi aren " cost” be less than the energy of the 
single mass, and to which Mr. Last so ts. It is of 
course an fact energy varies as into velocity 

M « ~, 5 Ei = energy of M; and y E = energy of Mi + M 
consequently M,« = j martes 
and M+M,« 22. ig /. 445%) o6h3-4 
vy? me. 
My 2M, 4M, 1 BB 
M, Em ? ‘ 
= Mi+M, 2Ee 
M, # paces, 
lastly, (M7 + Mju? =E 


which establishes my argument. 

Secondly, after taking one of my cases in toto, even to o 
sentence, and deducing therefrom the ené of the combined 
system, he — eg Op at finding oto than woe 
he imagines it This isin one way. ying, 
exactly what I wished him to notice, and had he carefully read 
the last but one paragraph in my letter it would have saved him 
the trouble of telling me what I already knew, and that F'con- 
tended the ‘‘ total” energy remained constant. ee 
Thirdly, referring to the two values of 7; that make the energies 
and t. , not being transferable in the two equations, 





two bodies, but their momentum resolved iti the primary direct 
of motion, . 
Similarly the formula (p) which he quotes does not give the 
absolute velocity of the striking body after impact when its 
velocity is large and mass small. The formula (p) is only true 
universally of the velocity considered in the direction of primary 
motion, If we wish the absolute velocity of the striking body 
after impact we must write the formula (p) thus :— 
{MC +2M'C'} ~MC 
M + M} 
And the momentum of the two bodies after impact—that is the 
sum of their momenta—is 
M!4 (Mi ~ M) C! + 2MC}+M4(MC + 2M: C!) ~ MIC} 
M + M} 
Now, if C! = 0, the above expression becomes 
2M'+iMwMi} . 
_—— MC 
M + M?! 
Which is always greater than MC when M! is greater than M. 
That is, the sum of the momenta of two elastic bodies after 
impact is always greater than the sum of their momenta at the 
moment of impact, when one body is stationary and its mass 
greater than that of the other body. Further—in reply to 
‘S. W.”—“ That matter is capable of offering resistance to 
motion,” is rather the direct result of a definition than a state- 
ment in itself requiring proof. H CuHerry. 
Birmingham, December 14th. 














Srr,—Me. Last is quite correct in making his remarks on my 
stupid blunder. I know how it arose, and quite deserve the 
cudgel. Of course my arithmetical example is wrong, 
inasmuch as I neglected to consider the most important phase of 
Mr. Last’s proposition, viz., that the energy must be the same 
throughout. As will be seen, $°10°5? = 125, whilst 4-25-2? = 50. 

t me, however, endeavour to put Mr. Last’s proposition into 
what may be a clearer arithmetical example than has been given, 
accepting, as I vresuthe all of us do, 4 Mv* to represent kinetic 
energy. 

Given a papas (a) with mass 10 and velocity 10 — the 
momentum M v = 100, the energy 4 Mv? = 500: add to this a 
‘mass of 10, thus in system (4) having a mass = 20, the energy of 
the two systems is to be the same. en 

$°20-v? = 500 $7 
10°v? = 500, or v? = 4/50 = 7:07 nearly. 
The momentum of (b) however = 20 x 7:07 
= 140 nearly. 

I do not intend that the above should indicate that I agree 
with all Mr. Last has written, but desire simply to acknowledge 
an — which vitiates the example I gave. 

December 13th. _ C. H. W. Biaees. 

Sir,—Although my letter in your issue of the 6th inst. was 
confessedly written to prevent students being misled by the 
erroneous deductions of Mr. Last, I would have been glad if that 
gentleman had gracefully confessed his mistake, as a mathe- 
matician invariably does, when an error is pointed out to him. 
Instead of this, Mr. Last gets angry, and calls my mathematics 
“unsatisfactory,” which they would no doubt be if they only 
proved what Mr. Last writes, viz., that momentum remains con- 
stant in some cases only; whiie if he will take the trouble of 
reading my letter, he will find that they demonstrate what ever 
mathematician knows, viz., momentum remains constant in all 
cases, 

If Mr. Last could do away with the chaos of “results ” which 
seem to confuse his brains, and instead of treating the elementary 
part of dynamics with contempt, would try to realise the fact 
that no result can be rightly understood unless one has a clear 
understanding of the way in which that result was arrived at, 
then there would be a chance yet for him of obtaining some in- 
sight in the simple truths of dynamics. Begin with the begin- 
ning; try first to prove, without the aid of a text-book, that 
#°=298, and not as Mr. Last writes x? =yS; have respect 
for the simple and expressive nomenclature of Liebnitz and 

Newton, vis vird “living” force, i.e. force of a moving y, in 
opposition to the “dead” force—excuse the expression—or 
inertia of a body at rest ; and, instead of using “ big” words, try 
to acquire the plain language of mathematics, and what is for the 
engineer of practical use, a correct conception of the — 
a moving body of doing work. I am, however, afraid that Mr. 
Last’s case is a hopeless one. 

I suppose it is unnecessary to add that I did not profess to 
support “X.’s” theory. Allow me to state that in my letter of 
the 26th ult., the word “this” has slipped in, and makes an 
expression read awkward just where I wanted to be particular] 
distinct. Besides that particular sentence would have been all 
the better if it had been constructed thus :—“ I have been taught 


to call the product M. a (equal to 2 PS), vis vind, &c.” 
Decenber 14th. G. W. C. 


Str,—I must say that I gave your correspondent Mr. Last 
credit for being able to take the several conclusions arrived at in 
my former letter as they stood, without entering too much into 
elementary details, but had I known his capabilities as a reviewer 
were not equal to the task of grasping thefull force of them, I should 
have been y to have entered more fully into the matter. It 
seems to me that he is making his correspondence on this ones 
more a p:rsonal matteranda criticism on other letters rather than 
® scientific discussion, and so gradually working—I won't sa 
drifting—away from his original statements, the fact of which 
beg to call his attention to; also that if he substantiates them 








a 

Ireally ciannot obs the utility of his telling me, ‘‘I evidently see the 

impossibility,” when it was I who called his attention to the fact. 
ourthly, in the case of two fly-wheels, if he writes one thing 

and means another, he must not be surprised if remarks are 


on it. 

Fifthly, I was not surprised, “‘as he seems to imagine,” at 
getti ifferent results when the values of v and M were trans- 
posed in his example; but what did surprise me was his inability 
to see that a proof which gee entirely different results when the 

are retained but re-di must be unsound in peinetpte, 
recommend him to look back to that paragraph in my letter and 
to take special notice of the words “‘ separate independent bodies.” 

Your correspondent’s new statement that two perfectly elastic 
spheres can be made to partake “any” common velocity by 
varying the obliquity of contact I must differ from, and 
call his attention to the words “common velocity,” which ought 
to have been “‘equal velocity,” for inasmuch as the velocities are 
in different directions, and consequently opposite signs, they 
cannot be said to be common any more than we can be said to 
have a “‘common ” understanding on this subject. 

Let the two spheres be represented, as he says, by M; and M,, 
of which M; is at rest, and M, moving with a velocity v, then 
this case is analogous to one in which the above quantities hold, 
except that v will now be v cos. ¢, the common velocity of which 
can only have one value, which will, therefore, fix ¢, viz., the 
angle formed by the line joining the centres of the spheres at 
moment of contact with the direction of motion of This 
example, by the by, is rather inaptly chosen, as he has frought 
it forward as a substitute for the one of the two fly-wheels, which 
latter he cited. to strengthen (?) his arguments of bodies trans- 
ferring motion otherwise than by contact. 

In conclusion, I must again ask Mr, Last to substantiate 
his original statements, to answer at question in my former 
letter—THE EnctIneer, November 29th—to say that to a great 
extent his misapplication of dynamical laws is due in a great 
measure to his calling the be nee masses, M; and M,, a system 
previous to their being combined, and that such combination 
cannot be effected without any mutual actions being called on to 


lay. L. E. 
* Diidinbite 18th. 


Srr,—I venture to think that your readers have perhaps had 
enough of the algebra of motion, to judge from the letters which 
have appeared in recent impressions of your journal; and with 
your permission I will endeavour to reply to Mr. Last, and give 

im that proof that he is wrong for which he is so anxious, 
without resorting to any formule which are not perfectly simple 
and straightforward. I have hitherto consented, for the sake of 
argument, to accept certain of Mr. Last’s assumptions as being 
well founded ; the time has arrived when I can do so no longer; 
and I propose to try to convince him that he has committed 
errors, not, indeed, in his algebra, but in the propositions on 
which is formule are based, which vitiate his reasoning. 





I am by no means careful to retain Mv in my reasoning. 
Whether it does or does not represent the quantity of motion in a 
body in no way affects my theories. It is accepted by natural 
philosophers as correct, but whether it is or not, the fact in my 
mind remains unaltered, that the quantity of motion in a system 
of bodies acting on each other must remain constant, unless 
motion is added to the system or taken from it by some external 
cause. 

Mr. Last and one or two other correspondents hold different 
opinions. It will suffice if I confine my attention to Mr. Last; 
if I succeed in answering him, I shall have answered those who 
agree with him. 

There are certaia points on which I and Mr. Last are at one. 
These are—(1) Let there be two bodies M and Mj, the first: of 
which, moving with a certain velocity v, comes into collision with 
the second. The sum of the momenta of the two bodies during 
and after collision will equal the momentum of the first body 
before the collision, that is to say (Mv, + M,) «1 = Mv. », being 
the new velocity. (2) In any system rotating round a centre of 
gravity common to all the mem 
motion must be accompanied by a change in the position of the 
centre of gravity of the system, and the sum of the momenta of 
the bodies composing it is unalterable. I come now to Mr. Last’s 
statements and illustrations. 

He has selected two fly-wheels, one at rest, the other in motion, 
and he supposes that . a belt and cone = it is possible 
for the wheel in motion to communicate of that motion to 
its fellow, and he tries to show that after this has been ac- 
complished the sum of the momenta of the two wheels will be 
greater than the momentum of the first wheel, although the energy 
remains the same. The energy he measures by 4 Mv*. In my last 
letter I gave a numerical example of Mr. Last’s illustration. He 
has accepted = figures as being correct, and I believe I have 
succeeded in fu ly grasping his meaning. The initial velocity of 
the mo wheel M, 1 took as being 100ft. per second, while the 
final velocity of the two wheels after the transfer of motion was 
assumed to be 77’5ft. The wheels weighed ten tons each. “The 
momentum of the first wheel was therefore 100 x 10 = 1000 


while the momentum of each of the wheels after the transfer of | the 


motion was 775, or for the two 1550. I aseerted, and continue to 
assert, that if this be so, then something has been added which 
the first wheel never received during the time it was acquiring 
veloci! . r 
Mr. Last’s mistake consists in this—that no such transference of 
motion as he su could take place. 

By the conditions of the theorem, the second wheel must 
absorb all the motion given out by the first wheel at the same 
rate that the first parts with it, is I assert to be impossible, 


a 


rs of that system, a transfer of} reduced 








M has to part it half itaenersy 5 in doing this it opeed wil be 
Lat mel og age es "ft. per seeond, "and , its. average 
velocity, during the transfer.of energy will bec is cid oct to eos 
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must take place, “IF! lies are perfectly elastic the t will 
be no loss ‘of shergy. If both ‘até inélastlé, ’ or imperfectly 
ag awh Ph hye of enert es re treated im- 
more exhaustively than an, : with whom T am 
eetsinted and to him T would Yeter Me, Last for further’ infor- 
mation on this point, . i atlas" neg Reale 


In the case of the two fly-s heels, eae teas pronsttivos 
, ‘1 x cou 
e 





of the two, cone pulleys’ might be, a. strap, or’ Connection 
must jp o be broken a the I eines r ‘was put in 
eh Chis is a tiathematical fact, not a merely: practical con- 
seiner adedag gg Silly wate 5 tg Pret a * paaanle oN ary 
t would be quite possible’ to trahsfer motion from one Wheel to 
the other in the a mg phy oan Ba) the transmis 
were accomplished the med} im of an élastic rope ny 
on the axle cml is yi n wit oad Ww at hee M ase 
rope were truly elastic, ‘according’ to — nown author 
dip buss of the Hibants of the two Ri ait M and M,, after the 
transfer of cnerey would be the same, as the momentum of t 
first wheel M before the transfer took place, ‘I trust that I’haye 
made myself understood. a ; 
Before conclutling this somewhat Jéngthy letter, I would ask 
Mr, Last, who is evidently quite, competent. to deal with’ the 
subject, to address himself to the consideration of ‘the propositions 
I Isid dowh in my last letter. Are they true or false?” If they 
are true, very important deductions follow. For example, if 
motion and energy are one and the same, it follows, first,, that 
there can be no such thing,as p al or kinetic energy, in the 
sense that energy, is stored up in a body at rest.. It may also be 
proved that if this is the case, gravity is not dué to that mysteri- 
ous nonentity—attraction, but to ‘the direct action ‘of something 
which itself possesses motion, | I’shall not attempt to deal with 
this matter “just now. TI should possibly bring a storm on my 
devoted head were I to say what may be said on | the 
subject; and_ besides, if my osiginal theory is wrong, the sub- 
sidiary theories based on it must be wrong also, It will be seen 
by what I have said that it-may yet appear that Mv is not a 
correct measure of the juantity of motion in a body. 
London, Deeember 18th 


MARINE GOVERNORS. 


Srr,—In the correspondence which has Jately taken place on 
this subject I have noticed what is frequent in such Controversies, 
that comparison between the features of rival inventions too 
often causes the main object for which they were devised, and 
thus the measure in which they answer to its requirements, to be 
lost sight of. e consequence is that,a defect,.or an imaginary 
defect, is seized upon, and. some ‘‘raeing” jn. the rate of writing. 
ensues ; but if we revert to the original conditions, which have .to 
be fulfilled, we very often see that. what, hasbeen. said. hears) no 
relation to them. 

I have given some attention to the subject of a mai governor, 
and in this have done no more than, every intelligent; practical 
marine engineer has done; so that I write from no special inspira- 
tion on the subject, but with the desire to put the salient points 
of the problem in the foreground: | Perhaps, the word PY sbi * 
is not well chosen ; at any rate, the appliance required bya mill 
or other stationary. engine to obtain imiformity: in ' the: rate of 
driving, ‘independently. of ‘the pressure of steam, , dr to: check 
inequalities of which may be caused by variation ‘in the 
amount of load on theenging, is avery different apparatus from 
that which is demanded fora marine: engine. ‘ariation in 
the rumber’ of revolutions ‘of the engine caused by varying 
pressure of steam’ is of little ee here, and it is only in 
one set of circumstances thatthe! load is variable. When these 
circumstances are present, as'in rough weather, the variation: is 
frequent and most irregular, and the amount of itisso great, and 
the fluctuations in amount so sudden, ‘as'to endanger the safety of 
the engine, and consequently of the ship’ also. J 

Crank'shafts or screw shafts aré.rarély dumaged: in’ smooth 
water, cake oes blades are generally lost-in rough weather, 
and, ind k _— part of ithe danger of the “racing” to which 
engines are liable’ in ‘a sea way lies in the sudden’ jerks and 
strains caused bythe i or checking o speed, which im- 
peril the safety’ of the shafts-and propeller perliaps ‘even uidre 
than that of the engine; |Thus in the power of ‘preventing or 
of checking “racing” ‘lies: the primary’ and crucial test of the 
value of a marine governor, and minor considerations, based upon 
the ible occurrence of ‘acci y Such as‘ the breaking of a 
shaft or a propeller blade in ‘smooth! water, ‘can wafely ‘be ‘left 
oats eae ee * don taMIOT I J 

To check “ racing” ‘sufficiently to ensure ‘that ‘the engine is 
never exposed to a'dangerous action, 4.2:, so that ‘the “ racing” is 

to a minimum, isa great matter; but it must ‘be ad- 

mitted that if a governor: can be found’ whieh by ‘its action pre- 
vents the occurrence of racing, it eae epee the ‘first p! 
in importance and ‘utility, and leaves little, if -anything,’ to be 
desired. Now, from) the ‘nature of “‘racing” and’ of its cause, it 
seems to be plain that an automatic governor must be made to act 
either by the accelerated speed of the erigitie or independently of 
the engine, by the motion of the ship, or by the alteration of the 
level of the ‘water outside of the ship. There’ are, I believe, 
examples of ‘‘ governors’? constructed on éach of ‘these plans. 
Those whose action depends upon increase of ‘speéd'in the engine 
itself ap; more’ or less to the ordinary rotating’ governor of 
land engines, but-are open to' the objection that they only modify 
and do not cure. the evil to which-they are app) It is in the 
nature of things evident nae fom Pe pm anticipate racing, 
though they may: be made'so sensitive as to act very quickly, 
and with the minimum of increase of speed in the he. This 
seems to be the result attained in the governor or velometer of 
Mr. Durham, which from this point of view takes its place as 

best governor which has been introduced for checking racing. 
One objection, however; which tn urged against a sudden 
closing and ‘opening: of throttle valves—such \as is necessary 
when the engine has commenced to gain speed—is that abnormal 
strains are no doubt thus'thrown upon the engines by the sudden | 
throwing off and on of the-pressure of steam upon the pistons, 
and these strains must in the long-run tell upon’ the’ satisfactory 
working of the machinery. } 

I do not know- of: ahy governor whié¢h 
of the ship pure and- simple, ‘but there 
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‘its sense, of touch it ler. 
‘Theor -pertect in its power to : 
as Mr. Hill’s, while its oa of: We ng is to d foi 
practical reasons. But it has been urged that 
its adv ar in a 3e uence of the 


8 advantages disap ining sea in conseq “Of 
; ir cham beings apg: oe O0ft. ahead 
y the propa f t inten Mr Docker phy it, inne leaves 
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- of the water before it reaches valve. 


is seems to be a serious objection, but on, examination I have 
found it disappear, more rapi than the wave, It is obvious 
that it could’ he entirely removed b:; ing a pi ong the 


skin. of the ship and. having the opening close to the propeller. 
But 1 que seh such a devine is netedanty, for a pid tira 
of the velocities, lengths, and heights of waves given in Rankine’s 
ilding, ‘Theoretical and Practical,” is enough to show that 
even at 20ft, from the propeller the result stated by Mr. 
Durham could not happen. gts gs 
|, "The t possible case would be that of a wave travelling at 
about the same velocity as the ship, say nine or ten knots, as 
fais wave would opcipy the longest time Jn paseine, any, Pant 
e shat Preent if coe aly bt oo ve oreey is 45ft. 
r vertical height only it ft. Sin. 
It is p S hichakt ‘not x 


n that such a verti sufficient to **. leave 


the propeller clear of the water,” if it uncovered the blades at | 
i lower bs yes could uncover the |) 


all, which is very doubtful, 
propeller the pais of the troughs would cause: the opening to 
ming an peller simultaneously, isis on the su ition 
at the shij' herself was not lifted by the waves, With large 
waves, suchas alone would he sufficient to take the propeller 
- ‘clear of, the water, the ship. would of course be lifted bodily as 
the. waves under her, and the objection here disappears 
also, for this would alter the, pneumatic pressure,. causing the 
governor to act, while such waves would pass along the ship very 
rapidly if forming a running sea, Tou, Dien. 
ndon, Dec. 18th. 
. , THE INSTITUTION OF. CIVIL ENGINEERS, 
Sim,—As an old, Associate, I quite agree with your correspon- 
dent ‘‘An Engineer.” "The Associate, Members, and Associates 
should co-operate. I expect the settlement of the: bye-laws and 
regulations will afford them a suitable opportunity. I think the 
proposal was sound thatthe house list for Council should contain 
all, names Drepoeesh by not less|than, ten, corporate, Members, 
December 18th... ; tui ANOTHER ENGINEER, 


th 

be’ aad by the succeeding trough, the waves immersing 
ry 
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sea to be uncovered just at the time when the propeller was 
u 
d 
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BELL RINGING. 

Srr,T see “‘ Mechanic” wishes to know if if! is nécessary for 
a bell to be swung for ringing, to which I, being a church bell 
ringer, may answer yes. en'a bell is hung and ‘struck with | 
the'clapper it is called chiming ; when a bell is swung a little, so 
that the clapper only’ strikes one side, this is also termed chiming. 
I may mention a bell sounds much better when swung than 
simply strack. THE INVENTOR Or THE * CrAPpER Stay.” 

London, December 14th. 





CONTINUOUS, BRAKES. 

Str,;~If unable to rouse anybody to: stand up. for the vacuum 
brake, I: have apparently succeeded in bringing down the enemy 
on myself; but mot having the smallest ‘interest, in this or any ’ 
other brake,:I can only: allow myselfa very few words: in whic 
to: reply to your correspondent, ** JuN. A.” 

I.do: not require: any: ‘‘ enlightenment” from ‘J, N. A.” to! 
enable me ‘to understand that’ the automatic will always’ be 
quicker in!applicationtham the vacuum, at any rate.in the formthe 
latter takes at present;and.1 think:my letter shows that, I felt this 


to be:the weak point of the vacuum brake, and also-that I was not,| ; ts 


entirely ignorant of ow Galton’s 4 wom and the various 
reports thereon ; so ‘'J.:N, A.” might: have saved: himself some 
twenty lines or so, if| it was all ‘intended for my individual ‘‘en- 
lightenment,”)..‘'J..N. A.” then) goes, on to; give, some farther 
results of opiates Galton’s..experiments-—results ‘with; which 
every reader of ‘Tue ENGinzer is:familiar ; but he does, I admit, 
tellus something ‘new, when: he informs us| that the Westing- 


house! is to havei yet. another. piece.of ;machinery added - to, it, fh } 


the shape of. ‘an; automatic pressure reducing valve!” .. E trust it. 
is not.as-complicated as one ‘part of the: same brake; of; which I 
once a railway engineer say,;when speaking of & drawing 
of ity ‘* They had used up all the capital letters of the alphabet, 
and. as:|far as, fm,” in the 
up to 26, before they: had enumerated all the pants,’ Fad 

‘* Automatic action” is not “ every/day proved to be an.essential 
fen ini a continuous brake.” It is true it is, one lof the Board 
of e conditions, but there are several, of ,thefleading oy 
engineers of the day..who by.no, méans, consider. it an/ essential.) 
Of course all those interested in the automatic make much of this, 
point; \it is their trump card. Although I have,carefully watched 
all: the reports | of brake. trials and any: notice of the action of 
brakes, I still maintain that for practical purposes the vacuum is 
the best.so far; but let. ‘‘J..N, A.” understand'that I have never 
dis) uted the point that the automatic’ has, been. more successful 


or the trial ground. , 
** Continuity” I can, pass over) with .a very few ‘words. 


substance of, his letter is that he does not agree. with. 
me in what I have said, but he gives. no. reasons: for his want of, 
the argument must of necessit; LT} 


agreement, therefore drop, 
cannot reiterate my opinions, . The last paragraph of, his letter is 
incomprehensible, I confess Ido not understand his paradox. 
So much, Sir, for your ceemegenteny ** 5. Nw Au,” and: Cons 
tinuity;” but if you will permit, [shouldlike afew words with you 
res pee ae See Po wend I 
am very glad to ay iy my ‘On BS. prac- 
tical value of the vacuum brake is also ‘net the! locomotive 
engineers of this = weeny for I see that there are three and a-half 
times as “4 engi tted = oe as — the — 
matic, an tthe carriages wi e former applied are i 
more than those’ with the latter. You take exce P to the use 
of the word. ‘‘ instantaneous” as applied to the vacuum by the 
Great Northern Railway. If the word “instantaneous” is to be 
used in its strict sense, it must not be used of either the’ auto- 
matic or the vacuum, and therefore an impartial critic’ would. 
equally object to the Midland May 20 seconds be called 


while 184 is not to, be allowed that term? ‘For 
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hese are average number of seconds required b 

remade ro gy pewrwe = to the tallida'on pace 
309, November Ist. You note that I make a distinction 
between “ action and ‘* , or time required for aot, 


be 
failures” is not impartial. It should stand thus :— 


; Vacuum. Automatic. 
Failures of the foundation brake ‘s . 
hiss She A 1, 4,7 $3 6, 8, 9, 13, 14 
2, 6, 12 ee 2 
3, 5, 8, 10, 
18, 14, 15, is 14, 11 
; 


atthe affecting 
not to be overcome without 9, 11, 16, 17 } 1, 3, 4 5, 7 
_/ mod the construction 1, 15 
So that out of eighteen failures of the vacuum, four are due to 
the construction of the brake, while with the automatic the pro- 
is seven out of fifteen, or nearly one-half. No mention 


‘| either is made of th fact thai @ V; Ww 
wi made e t th h bee b 
' G: N. acuum has no n used 


ern Railway for over three years, and is appli 


| to nearly all their trains, whilé the automatic is only being ex- 


ented with by them. What is the’ relative rye of 
ailures to train miles? Of the North-Eastern Railway failures 
not one is due to the brake proper’; they are all traceable to 
demanship, and can be easily remedied. 
_Tn conclusion, I would again say it is much to be desired that 
we should have some more information as to the working ex- 
penses of each brake; at present Mr. Drummond's 2s, 6d. is all 
the data we have to go | 
ond noy9 HOMAS Maung, Mem. Soc. Engineers. 
*.,Qldham, December 9th. $ 





NEWHAVEN HARBOUR. 


i S1r,—In_ last geeks Liver. ot Loy teppei I cheatve, & 
escription works. pro carried out e 
Brighton Railway.Com at Newhaven. With your poy 
a ould like to make a few observations on the subject. 

> plan as shown—with the exception of the dock, which was 
Hee tT. Rennie in 1810—1s in its general features almost 
identical with one’ pre by Mr, Murry, C.E., and myself, 
and for which, an. ree was obtained in 1872, the Newhaven Har- 

Trustees. an 


the Act embraced a corresponding harbour at Dieppe, and the 
construction/of vessels of large size and great imilar to 
‘those on the Holyheed and Kingstown line. Ltalso’ included a 
int of communication similar to that on the North British 


support. It may, however, interest your readers to know that 





ilway across the Forth—for which I was the resident engineer. 
is, no, doubt, the greatest.ferry in the world, and has been 
in su ul o ion for more than nigh dually years, carrying 
between 700 and 800 wagons. per day, or about one million tons 
of goods per annum, without breaking bulk, across an arm of the 
a mailes wide.. 
(dt is to be hoped that, the, Brighton Company. will carry out 
the project in its entirety; in which event, considering their 
route is. the shortest and most direct between London and Paris, 
there ought, to, be a, great future for the Brighton Railway Com- 


pany. Witi1aM Hain, C.E, 
9; Great Quesomicest Westminster, F- 
; ecember 17th, .——— 


TRACTION ENGINES, © ™ 

_ Str,—In Tue Encinerr of the 5th December there is ‘Ilustrated 
an improved traction engine by Messrs. Ransomes, /Sim3, and Head, 
‘Ttis's thatthe pine novelty or iniprovenent in this engine 
is in thé reversing gear, &c., and the link is described as solid, and 
pesing through a circular hardened steel block, which fits into 
uitable hole in the valve rod, ‘and it is stated that it is a system of 
valve gear much easier repaired than the type generally adopted 
in locomotive engines. But in the illustrations I see no means 
indicated of ‘up the slack of tear and wear, neither in the 
valve rod and steel block rior in the steel block and link, which, 
‘in my Opinion ,makes it anise as bad to repair as that of the com- 
mon slotted link and steel block in railway engines. It looks to 
me us if facility of repair had been eniticety overlooked or disre- 
garded’ by the designers. 
f any y interested in this matter,fand possessed of Burgh’s 
book on link motions, &c., will turn up to plate 55, they will there 
see a solid bar link motion, very much like that of Messrs. 
Ransomes, Sims and Head’s, but with this difference, viv., a very 
ready..means.of re-adjustment from the effects of tear and wear. 
when such maybe necessary, ‘To take up the slack in the link and 
rocking block the two set. screws have only to be taken out,and a 
liner,put in, between the. gib ard the back of the block, and the 
screws again put, .into their place; and it will be readily seen 
the.cotters,take up the slack in the pivots of the rocking block. 
n this link motion the working parts wereall steeled and hardened. 
he steel pins top.and bottom of the link failed first, and. had 
to;be renewed long. before the link, &c., required, anything done 

POM» jsioogory, 6 Wa. Roserrson. 
Seville nano ring, Works, Sheriff-street, Dublin, 
irtonn CPs % 








SUNDERLAND.—An application has been made to the Local 
Government Board for powet to borrow £26,000 for an extension 
of the drainage’ system of the borough ; and parliamentary plans 
have been deposited for’ the construction of about six miles of 
tramways” by the ee es the plans for which were prepared 
under the direction of Mr. Christopher Thwaites, M. Inst. C.E., 
the borough engitieér and ‘surveyor, 


fy Ramuway,Sgagon. Tickers.—The London, Chatham, and Dover 
Railway ey a has issued a notice that a charge of 5 per cent. 
will be added to the price of all season tickets, in consequence, it 
is said, of the Inland Revenue Department placing a tax to this 
amount on syne. irene. The action of the London, Chatham, 
and, Dover pany will, it is stated, be followed by the other 
companies servi the soit of London—the South-Eastern Rail- 
way, Company and the London.and Brighton. . Itis not:very long 
since the Chatham and Dover Company and the London anc 
Brighton Company raised their season ticket fares very consider- 
iably, cially for, suburban. traffic, and some of them were high 

re that tion, The additions will be felt asa great hard- 
ship by a lenge cage ot people who formerly lived within the 
inner circle of London ; for, induced by the | promises of the rail- 
way, com, when obtaining the Acts of Parliament, that 
cheap means of transit would be afforded to the suburbs, large 
Bum haye homes near rural railway stations on these 

ines.! .., rad 
A # Yacuti—On, the 12th inst, Messrs. Robert Steele 
‘launched. 


and, Co. . from their; shipbuilding yard at Greenock 
a composite auxiliary. sailing yacht, named the Wanderer, 
and. built, r the su tendence of Mr. J. F. Spencer, 0.E., 
London,,to the order of, Mr. GC. J. Lambert, Park-lane, London. 
She will be tas one.of the Royal Yacht Squadron, and will 
be: the private yacht in the her dimensions being :— 
Length, 175ft.; breadth, ;29ft.; depth, 16ft. 3in. Tonnage, 705 
tens, ides being. ri as at masted schooner, 


forw a has - = _ ee ee es orse 

Wel’ ex, pro) e yacht at a speed hots an 

ur, y were on at time uw Z ve 
The; toons the time of launching, and ha 

been constructed by the builders on Perkins’s patent system, 

which ine ; to secure large economy in the consumption of 

fuel. e worki ressure in the boilers is about 500 lb. to the 


square inch, The ¢omplement of officers and men on board 
when leaving England will be about fifty-five all told, and includes 
doctor, and a full staff of engineers, besides thirty seamen and 


on & voyage 





firemen. The ppebite expected, when ready, to 
the wor! 


the Brighton. Railway Company giving it their of 





Tue Inruexisix.—The Inflexible, double-turret ship, was 
again floated into No. 13 dock at Portsmouth, on the 7th inst., to 
be completed for sea, having in the meantime had her two steel 
lower masts lifted on by the large sheers alongside the 
repairing basin. In the original design of the Inflexible it was 
eh to fit her with two pole masts, with sail set flying for use 
as steadying sails, and as a stand-by in the event of the total 
disablement of the machinery ; but this was subsequently modi- 
fied in accordance with a suggestion of Rear-Admiral—then 
Captain—Hood, who strongly recommended that the idea of havin 
masts in such a vessel should be abandoned. ‘ The cual 
amount of sail,” he remarked in a letter to the Controller, 
“which could be carried on the proposed masts would be 
of hen 8 slight value in the event of the most, remote contingency 
of both sets of engines being totally disabled, and in action the 
fall of the masts might interfere considerably with the deliver 
of fire from the turrets.” It was, therefore, decided to provide 
the ship with two masts for signalling and for crow’s nests, but 
with no yards fitted es them. This will still be the fighting 
trim of the Inflexi! t in times of peace she will carry two 
lofty masts, with and. sails, ‘The lower masts, which are 
about $ft. in diameter, are made of steel, and are the first of the 
kind which have been manufactured at Portsmouth. They are 
formed in two parts, the lower or permanent portion being 
stepped upon the main deck and rising to the top of the 
superstructure deck, a distance of 20ft., where they are joined 
to the fore and main masts, ‘The junction is effected by what is 
termed a — joint—an ingenious arrangement, the invention 
of Messrs. Finch and Heath, the well-known mast makers. The 
upper and lower parts of the mast are each strengthened at their 
junction by a flanged angle iron collar, the horizontal flanges being 
accurately fitted to each other, and the whole is secured by an 
exterior iron band or ring. The ring is grooved internally, and, 
when in position, this groove clutches the horizontal flanges of 
the collar. en both halves of the ring are in place they are 
held together by screw bolts passing through lugs in the ring, 
and the parting joint is at least as strong as any other part of 
the mast. Should it ever be necessary to Tet go the masts in a 
storm, or to strip suddenly for action, all that will be required is 
to unscrew the bolts, whereupon the ring falls off and the mast 
goes overboard without the deck being injured. When war, 

owever, is anticipated, the ship will be docked for the purpose 
ving her cruising masts lifted out, when she will have 
wooden pole-masts fitted into the tubular sockets. These pole- 
masts be required for signalling pu » for derricks, and 
for enabling her to carry her boats. The length of the steel 
foremast above the deck is 75ft., while the topmast is 
46ft. 6in., and the topgallant mast, including pole, is 39ft. 
The total height is thus 160ft. Gin., the weight of the steel 
portion being 12h tons. The steel mainmast is 78ft., the top- 
mast 46ft., and the topgallantmast 39ft. long, the total length 
being thus 163ft. The weight of the steel is 13} tons, each 
of the bands weighing 5} cwt. The present purpose is to fit 
the foremast with a lower-yard 79ft. Gin. long, a topgallant-yard 
45ft., and royal-yards 36ft. Gin., and the mainmast with spars of 
like dimensions, the royals, however, being 45ft. Gin. But, as 
the weight is excessive, the probability is that the lower-yards 
will be dispensed with. The gaff is 45ft. and the boom 64ft. long, 
while the total contemplated sail area is 18,500 square feet. The 
construction of the turrets will now be proceeded with. It was 
originally intended that the turret armour should be of the thick- 
ness of 18in.; but as it is now proposed to use the stcel-f 
armour manufactured by Messrs. Cammell and Co. for the outer 
strake, the total thickness will be reduced to l6in., by which a 
material reduction in weight will be secured. The first strake 
will consist of armour formed of 4in. of steel and 5in. of iron ; 
there will then be Sin. of teak backing, after which a thickness of 
Zin. armour will complete the wall, the whole being bolted to- 
gether from the inside with steel bolts with the new rubber 
washes.—Times, 

A Provincia PusiisHine Hovuse.—The works of improve- 
ment, which have during the past few years been pushed forward 
with so much energy in central Manchester have nowhere made 
greater changes thanin Deansgate. Of the old buildings in Deans- 

ate, the one probably best known is that until recently occupied by 
Mr. John Heywood, bookseller and publisher, and agent in 
Manchester for Tor Enarneer, at the foot of Brasennose-street. 
These premises have been swept away, and the business trans- 
ferred to a handsome new building, which Mr. Heywood has had 
erected in Ridgefield, a short distance from his former establish- 
ment. ‘The building has been specially constructed for the pur- 
poses of the business, and is in every sense ‘suitable. With its 
main frontage and entrance in Ridgefield, it has side entrances in 
John Dalton-street and Mulberry-street. It has a sub-basement, 
a basement, and six floors above, covers 900 square yards of 
ground, and has a floor area of 6450 square yards, or nearly two 
acres, ‘The appliances with which the building is fitted, include 
hoists, and ltt , wherever they are needed; the building is 
warmed throughout with steam; the interior fittings have been 
devised on a plan which long experience has proved to be 
the. best. Some idea of the extent of the packing and 
unpacking -may be gained from the fact that the ordinary 
sale of school slates. at. this one establishment now reaches 
a. weekly average of nearly five fons, 175,000 slate pencils 
accompany them, while 5,000 penny bottles of ink, and about 
2000 similar bottles of gum, leave this department during 
each week of the year. From the basement all the orders 
to London publishers are despatched, and the parcels for country 
booksellers made up. The former occupies, exclusively, the 
attention of a dozen clerks; the latter is a subject of some 
interest as to detail, Each of the country booksellers having 
dealings with the firm is supplied witha box, just on the same 
plan as the private box department of the Post-office. Of these 
there are no less than 1800, labelled with the name of each owner, 
and number corresponding to a list kept by the firm. Through 
the day the orders for each bookseller, as they are looked out, are 

laced in his box, and at the proper time despatched to their 
estination, On the same floor isa room where the orders of 
town booksellers, and the back numbers of any periodical, are 
supplied. ‘The ground floor is entirely devoted to the sale of 
general literature. Each counter has its special department. The 
introduction of many new card games has greatly increased the 
sale of all classes of cards, including the ordinary playing cards, 
and from this one establishment alien there is now an annual 
sale of about four and a-half tons, representing over 30,000 
packs, Another modern branch of the trade is that of annuals 
ublished in connection with our periodical light literature. The 
igher rooms of the building are used for the storage and sale of 
cial stati , and of articles used in the trade, Over 

half a million envelopes and ten tons of note paper, made 
up. into packets or in sheets, are weekly forwarded from the 
department having control of that branch of the trade. Mr. 
Heywood’s satablishinent finds employment for 270 workpeople, 
and receives about 1000 letters a day, Each evening the 9.15 p.m. 
Great Northern train from King’s Cross brings with it a truck 
load of literature for Mr. Heywood, varying in weight from two 
to five tons. Onone day last week the literature delivered by 
one railway company alone amounted to over ten tons, exclusive 
of that delivered by other carriers and received from the offices 
of the’Manchester xt tage Over 2000 parcels are despatched 

m the warehouse daily, and about 1,000,000 newspapers and 

i pass through the hands of the firm every week, this 
epartment alone finding nt py grea for 110 persons, and 
twenty-five vehicles being for the delivery of parcels to 
town newsagents and the various railway stations. A desire to 
make the establishment as: complete as possible seems to have 
been the ;prevailing object all through, and its last ope gs 
ment is, says the Manchester Courier, the introduction of the 
electric light, by which one branch of the premises is now illu- 
minated, 
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ENTS FOR THE SALE OF THE 
FOREIGN AG: ENGINEER. 


'ARIS.—Madame Boyveau, Rue de la Banque. 
EARLIN.  Asmun and 00.6, Unter den Linden. 
VIENNA.—Mesars. Gernoip and Co. 





PUBLISHER'S NOTIOE. 


* Advertisements intended for insertion in our next issue 
aedegany week) should reach the Office not later than the First 
‘ost on THURSDAY Morning, 


” 
* 





TO OORRESPONDENTS. 


*.* In order to awoid trouble and confusion, we tind it necessary to 
* . ° 
inform that letters of addressed to the 
public, and intended for insertion in this umn, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and pec iene kyo re , in order that 
answers received by us may be f ” to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINEER, or 

inti ——- must be accompanied by the name and 
address 0) writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications. 

B. H B.—We have not published any tracing of the kind you require. 

8. J. C. B.—You cannot have a better book for your purpose than Conte's. 

L. L—Portfolio af Working Drawings, No. 6, Oct. 23rd, 1868, Jour-wheeled 
shunti 3 and North- Western Radway. 

WATER ‘Comnporion.—The service pipe is of iron screwed into the main, 
There ia no other way of making the connection. Pressure is shut off while 
the connection is being made. 

F. J. 8.—Power enough ought to be provided to apply the brakes with a force 
equal to about three times the weight on the wheels, Thus, a 6 ton brake 
van would require about 18 tons of brake force. Leas will do, but we 
suppose you contemplate maximum efficiency. 

H. M. M. (Manchester).—American Patent Specifications cannot be obtained 
in England, Write to the Commissioner of Patents, Washington, U.S. 
You can see the Specifications ut the Patent-office Library to within 64 months 
of date, and Notices of Applications to within a few weeks, 

Beta.—Air can be used as a epring, but precautions must be taken to make 
up for leakage. It is impossible 0 make an air spring which will be 
permanent for long periods, but by providing a stopcock by which air can 
be replaced under the piston, you can make an air spring work very wall, 
Such springs are used in the couning presses at the Mint to lift the dies after 
the delivery of each stroke. They are open-topped vertical cylinders about 
8in. in diameter, in each of w'uch works a leather packed piston with about 
an inch of oil on the top. These pistons are raised against the pressure of 
the atmosphere, and the leakage past them is very small. 

CoRRESPOs DENTS. — Letters of reply have been either sent to correspondents or 
have been published, on the followiug subjects :—Paper Bay Machinery; 
Screw Barges; Gasoline Bngines; Strong Castings; Candle Machinery; 
Lead Shot; Tobaceo Cutting Machinery; Horsenail Machinery; Streagth 
of Brass Cylinders. A letter lies at our office for Vulcan, Southport. 








CRUCIBLE 8TEEL CASTINGS. 
(To the Bditor of The Bngineer.) 
Sin,—Perhaps some of your numerous readers will be kind enough to 
tell me the proper mixture for producing crucible cast steel castings ? 
Whitehaven, Dee. 13th. G. E. W. 





SELF-ACTING INCLINES, 
. (To the Bditor of The Bngineer.) 

Srr,—Will any of your readers tell me what incline per yard is required 
for full wagons going down to pull empty wagons up by means of an 
endless chain ? J, O. 

Southport, Dec, 16th, 





ASBESTOS. 
(To the Bditor of The Engineer.) 

Sin,—Being an old subscriber to your journal, I should feel obliged if 
any correspondent could inform me if re be such an article mace as 
metallised asbestos ? ASBESTOS. 

Burnley, Dec. 12th. 





CHILL CASTINGS. 
(To the Bditor of The Bngineer. 

Sin,—Will any of your correspondents inform me how to prevent the 
metal blowing when poured into small chills, without the necessity of 
—— warm? Will covering chills with thin coal tar prevent it ? 

Hunts, Dec. 17th. ——— AW. T. 

STEAM PIPE COATING. 
(To the Editor of The Engineer.) 

81r,—Could any of your readers kindly give information regarding the 
best plan to be ited for the coating of 150 fathoms of éin. steam pipes 
to be put in a wet shaft, the steam being required for — 
haulage engines? . Wz 

Glasgow, Dec. 16th, 

THE STRENGTH OF BRASS CYLINDERS. 
(To the Editor of The Bngineer.) 

81n,—If Vulcan makes his 4}in. cylinder jin. thick in either cast iron 
brass it will have ample strength to withstand a pressure of 200 Ib. on 

square inch, But must be careful to have a rey. sound 


YLIS, 
vington-street, Sutherland-gardens, Dec. 16th. 
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The Death of ‘the Wrincess Alice. 


Deatu has knocked at the gates of a palace and Britain 
mourns the loss of a daughter of her House. The Princess 
Alice, the second daughter of the Queen, expired at Darm- 
stadt on Saturday morning. The verymannerof her death 
will add one more charm to the good name she has left 
behind her. Itis more than probable that in caressing her 
children, attacked one after another by the disease 
which has deprived the world of one who could not well 
be spared, she received the mortal blow. The Princess 
has died in the discharge of that highest and purest of 
all duties—a mother’s—and there is not a mother worthy 
of the name who will not appreciate the sacrifice, and 
bear in loving memory one who alike as a daughter, a 
wife, a mother, and a royal lady, endeared herself not to 
individuals alone, but to nations. To physicians we may 
leave the consideration of the various morbid phenomena 
presented by diphtheria, The duty of such men is 
to prevent disease if possible, if not, to cure if 
so it may be. The of the engineer is to prevent; 
to attempt to heal is beyond his province ; and to the 
work of prevention he brings opportunities far beyond 
those possessed by the physician. Little is yet known 
concerning the causes from which diphtheria takes its 
origin ; but that little goes to show that in neglect of 
sanitary conditions—using the word in its somewhat 
restricted modern sense—we must seek for its source. 
To render sanitary conditions perfect is perhaps the most 
important task to which an engineer can address himself 
in the present day. This truth has been acted on by 
many able men. Blundering, struggling, failing, con- 
quering, always hoping, they have gone on seeking for 
causes of disease, haply finding them, and seldom failing 
in obliterating them. Already much has been accom- 

lished, and the death-rate in our cities and towns has 

n reduced by the labours of the engineer below a 
point which a few years since it was hopeless to think of 
touching. set gard & good drainage and pure water 
supply have done great things for the world ; and to the 
engineer is the world mainly indebted for them. The 
death of the Princess Alice is no proof that sanitary 
science is a failure; rather must it be regarded as a 
stimulus to renewed exertion. Death respects neither ki 
nor t; but it is equally true, that where weal 
and intelligence are combined, death should be compelled 
to use other weapons than typhoid or diphtheria to slay. 
The first-named scourge, at all events, has always been 
regarded as inseparably connected with dirt in some 
form. It has been not inaptly named the disease of 
squalor ; yet we find that it besets the highest and 
wealthiest, as well as the lowest and the poorest. But 
this fact does not, as some would have us believe, supply 
an argument against the acceptance as true of certain 
well-known statements concerning the laws regulating 
the prevalence of a disease. It only proves that the 
richest folk live but too often in the worst drained 
houses; and that they may have been the last to avail 
themselves of the aid which the sanitary engineer could 
lend them. 

Concerning the origin of diphtheria, the little know- 
ledge we have goes to show that it is as strictly 
preventible as typhoid. One of the first engineer- 
ing authorities of the day in such matters, has for more 
than two years been conducting quietly and ara rp. 
an elaborate investigation of the whole subject. It wi 
not do to e mistakes in such cases lest irreparable 
mischief should be done by putting others on the wrong 
track, and for the present the result of these investi- 
gationsmustremain unpublished. Moretime is required to 
confirm conclusions and supply data, but it may be said 
that it appears to admit of demonstration that diph- 
theria and typhoid are el diseases, but that they 
have their origin in totally distinct causes. They never 
go ther. A neglect of sanitary precautions which 
would desolate a district with typhoid would not set up 
a single case of diphtheria. On the other hand, it is 
known that where poisoning by sewer gas is simply 
impossible ; where the utmost cleanliness is maintained ; 
where the purest air is breathed, diphtheria may break 
out and carry away whole families. The conditions 
under which typhoid originates are fairly well known, suffi- 
ciently well known atleast to permit precautions to be taken 
to get rid of them, which are usually, if not invariably, 
attended with success. It remains to be seen whether as 
much can be said of diphtheria, and we have reason 
to believe that it can be said; that, in a word, the 
patient investigation to which we have alluded will 
result in supplying a simple solution of a much debated 
question— What is the cause of diphtheria? If this result 
be obtained, and if it can be shown, furthermore, that 
with a knowledge of the cause has come a perception of 
the nature of the means of prevention to be employed, 
the world will owe yet more than it does now to the 
profession. 

It has been argued that the labours of the engineer 
have tended to introduce new diseases among us. Thus 
we have heard it stated that typhoid and the efficient 
drainage of large towns came into existence together, and 
that diphtheria was never heard of until sanitary authori- 
ties insisted that special precautions ought to be taken 
by water a ee to supply pure water. All this is 
of course simply absurd, and we should not refer to it 
were it not that pernicious nonsense of the kind 
may be reproduced just now by those who see nothing 
good in the progress of modern civilisation, Diphtheria 
is held by the best authorities to be an old disease. It 
is said that the Empress Josephine died of it, and it is 
not improbable that what some years ago in country 
districts, more especially in Ireland, was called putrid 
fever, was nothing but diphtheria: Medical men of 














late years have classified diseases with much care, and 
they have drawn distinctions which were not i 
by older practitioners. The new names have been not unfre- 
quently taken to indicate new diseases. When any disease 
assumes an epidemicformit forces itself on the attention of 
the public; and more will be said and written about an 
epidemic which slays a hundred people off-hand than 
was ever heard of the same disease while it killed three 
or four times as many in each year by a very few at a 
time and place. Diphtheria first attracted notice when 
a few years since it broke out at Boulogne, and ravaged 
the North of France and the South of England. It was 
then known as “ Boulogne sore throat.” It is unfortu- 
nately frightfully contagious, although probably infec- 
tious in only a limited sense, and this fact points to its 
origin in some specific poison. If the nature and origin 
of this poison can but be identified the plague will be 
robbed of half its terrors. It will be strange indeed if, 
with such knowledge at their command, the engineer and 
the physician cannot together baffle the evil influence. 
That the world is alive to the importance of discovering 
and grappling with the destroyer there can be no manner 
of doubt. ‘That the death which the nation mourns 
to-day will add a new stimulus to exertion may 
be taken for granted. Much information has been 
acquired concerning the origin of epidemics, and 
much yet remains to be learned, but that men are 
on the right track appears to be certain. Things 
are seen now as the astronomer may gaze at a planet 
through. a telescope whose focus he cannot find fur the 
moment. The images of great truths present themselves 
blurred and indefinite, but full of light. No man can 
say how soon the focus may be hit upon, and then the 
causes of each and every epidemic disease will stand 
sharpely defined before us. Thus may come a time 
when nations will nolonger lament their princesses, parents 
their children, families their loved ones, removed by 
i now obscure, mysterious, and doubtful, then 
passed away from among us, become matters of history, 
charmed from our shores by the might of science. 


THE NATURE OF THE ELEMENTS. 

“ CHemists are careful to teach that what are at present 
regarded as elements are not necessarily simple ies, 
but merely substances which they are unable to decom- 
pose, or which they have no special reason to regard as 
compound bodies.” Such are the words used by the 7'imes 
ot Woden last in a report of a meeting of the Royal 
Society, held a few days previously, when Mr. Lockyer 
communicated the results of his investigations which, 
as the public had been informed by the daily press, 
went to show that the so-called elements are in reality 
of a composite nature. The science of chemistry has, 
through the labours of illustrious workers, long since 
> to be a mere descriptive branch of natural history, 
and has taken its place as an exact science based on laws 
wrought out by slow degrees, through many long and 
earnest labours, challenged, tested, proved, and, we may 
almost say, established, beyond all doubt and question. 
Firmly founded, an embodiment of no mere arbitrary 
and tentative scheme, as other sciences may be, the 
science of chemistry willingly challenges any criticism of 
the fundamental laws she teaches. With an admission, 
it was possible that a means might be found which 
would establish the accuracy of Mr. Lockyer’s view, that 
the elements are not in reality elementary bodies, the 
reading of his paper this week was awaited with some 
interest. 

Mr. Lockyer takes us far afield for the proofs he 
advan to Sirius, and Lyrae, and the sun; and he 
s of the relative temperature of the heavenly bodies 
as if our knowledge on that point was beyond all ques- 
tion. He holds that an element when exposed to a 
sufiiciently high temperature breaks up into other 
elements, the equivalents or combining weights or 
atomic weights of which are in each respective case 
lower than that of the materials from which they are 
derived. Who would question this? But it rests with 
him, first of all to show that such and such lines in each 
case represent the spectrum of a givenelement. Take 
the simplest case of the spectra of certain ine metals 
tabulated in most of our text-books. Some of the lines 
carefully and prettily plotted out in these diagrams are 
not seen when a salt of the metal is placed in a Bunsen 
flame, or are visible only when certain salts are used. 
Have we, it may fairly be asked, as yet determined what 
lines indicate the presence of a given element throughout 
all its phases, as affected by the temperatures we have at 
our disposal? If a variation in the characteristic lines of 
the spectrum of an element be indicative of the “ disso- 
ciation” of that element, that is to say, of the breaking- 
up of that element into other forms of matter, why has 
not an instance been pointed out where this result has 
been directly arrived at? 

The production of calcium from copper, and of cobalt 
from nickel, among the transcendent results said to have 
been arrived at by Mr. Lockyer, in a communication 
to the Day News during last month, and inferentially 
referred to by him in his letter in that journal of the 
then following day, does not appear to have formed ‘a 
prominent point in his communication to the Royal 
Society. His proof of the transmutation of the elements 
appears, in short, to have been based entirely on physical 
grounds, and this, with all respect for the evidence he 
advances, falls short of what is required by any student 
who has received a training in chemical science. It was 
obvious at the time his paper was read that it failed to 
satisfy Professors Williamson, Roscoe, and Frankland, 
who took part in the discussion. Instances innumerable 
were pointed out of the exceeding difficulty of obtaining 
an element in an absolutely pure and unmixed condition 
so that its spectrum might be determined beyond all 
doubt and cavil. We must not lose sight at the present 
juncture of the number of curious instances which have 
recently been presented to us of the obstacles which meet 
the chemist on every hand in his endeavour to prepare a 
pure substance of any kind whatever: It is stated in 
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the Daily News of the 13th instant that Mr. Lockyer 
obtained the pure copper which he tsed from Dr. Miiller, 
who had deposited it by electrolysis. We need hardly 
a out what Gore has shown, that antimony deposited 

y the same method is never pure, but invariably 
contains chlorine. Who, again, would have thought a 
few years ago that palladium when used as an electrolyte 
would have been found to contain so large an amount of 
hydrogen secluded in that metal, till the fact was pointed 
out by Graham? And what methods of analysis with 
which we are as yet acquainted would have enabled us 
to detect its presence either in this case or in that of 
meteoric iron! If the chemist has chosen one metal of 
all others on which to base his calculations, it is silver, 
on the purity of which the calculations of theatomic weights 
of theelements have been founded; ithas, however, recently 
been shown by Dumas that it ordinarily contains no 
unimportant amount of oxygen. Again, the Challenger 
has recently dredged up from great depths large quanti- 
ties of what are called “ manganese nodules” containing 
more than 23 per cent. of manganese peroxide. These 
are unquestionably a deposit from sea-water. Yet no 
chemist, to the best of our belief, has ever detected the 
presence of manganese in the sea. Nor, indeed, has it been 
decidedly shown that silver is present in the watet of 
the South Pacific, although pretty good evidence has 
been adduced of its presence there. Our knowledge, 
therefore, of the existence of so-called impurities in sub- 
stances is at present not so far advanced; while the 
delicacy of the indications of the spectroscope is, it must 
be admitted, greater than is usually imagined. 


AMATEUR ENGINEERING AT BOURNEMOUTH. 

THe Bournemouth amateur engineering play con- 
tinues without any falling off in the completeness 
and originality of the drolieries necessary to make the 
second and third acts consistent with the first. The 
plot is not yet easily discernible, though one of the prin- 
cipal features of the conclusion has been evident from the 
first. In our impression of the 4th of October last we gave 
our readers some idea of the liberal manner in which the 
Bournemouth ratepayers are paying for the acquirement 
by a committee of their board of improvement commis- 
sioners, of a certain amount of knowledge uf drainage 
engineering. The lessons taught by failures, it is often 
sad, are as fruitful as those of success. The Bourne- 
mouth people will have good reason to take this maxim to 
heart, for they will have a very good idea of the cost of the 
failure lessons without having much in return in the way 
of success. Amateur engineering on a large scale is 
costly, and the state of things at Bournemouth 
instead of improving since we last referred to 
it, grows seriously worse for the inhabitants of that 
pleasant town. It will be remembered that the commis- 
sioners, having obtained plans and specifications from Sir 
Joseph Bazelgette, thought they could dispense with his 
further services, and could with the help of a local sur- 
veyor carry out the little job themselves. They made a 
commencement by altering the directions of the main 
sewers, changing th? principal one from an egg-shaped 
sewer 3ft. 9in. by 2ft. Gin. toa circular section of 2ft. 
to be made of concrete pipes, their decision to use 
the latter being based upon the recommendation of the 
local surveyor and a report by Mr. Henry Reid. After 
getting a lot of these concrete pipes down, it was 
found that the sewer so constructed was laid 
on a gradient that would soon have brought the 
upper end of it, to say the least, sufficiently in 
view to make inspection easy enough. These pipes were, 
therefore, taken up to be relaid on a different gradient. 
The first attempt was not quite right, but the second one 
might be, and the cost would not be more than a few 
hundred pounds. When taken up 165 of these pipes, 
out of 247, were found to be broken, and after meetings 
and adjourned meetings, it was decided to ask Mr. 
W. Donaldson, of Reading, and Mr. A. C. Pontor, 
of Parkestone, to report on the pipes. This these 
gentlemen have accordingly done, and their reports 
are entirely unfavourable to the use of the concrete 
pipes. Mr. Donaldson submitted a number of new pipes, 
and of those still sound taken up from the sewer 
to percussive tests, and these led him to re.rk that “the 
pipes so tested by Mr. Reid must have been cxceptionally 
good.” Four of the sound pipes taken up were tested as 
follows, to ascertain their strength as against percussion. 
The blows were given with a wooden mall, weighing 
with the iron rings and handle 12 lb. Pipe No. 1 was 
slung by a chain passing through it. One gentle blow on 
the side broke it. No. 2. Pipe bedded on sand; mall 
allowed to fall upon it from a height of about 1ft. 9in.; 
pipe cracked with first blow ; broken to pieces with the 
second. No. 3. Pipe bedded on sand; sustained six 
blows of the mall falling from a height of from 2ft. to 
2ft. Gin. upon an intervening wooden cushion without 
breaking, but broke with one slight blow after the cushion 
had been removed. No 4. Pipe bedded on sand; ten 
blows falling from a height of 2ft. upon the intervening 
wooden cushion broke the pipes. The pipe tested by Mr. 
Reid troke only after repeated blows given by an iron 
weight weighing 7 lb., falling from a height of 5ft. 
Some experiments were also made to ascertain the strength 
of the pipes as against internal liquid pressure: The 
pipes were held between two cast iron plates, and joints 
were made with red lead, so that it was necessary to screw 
the plates down tightly to make the joints good. This 
end pressure would, probably, in Mr. Donaldson’s 
opinion, enable the pipes to stand a greater bursting 
pressure than they would have done if the joint had been 
made with an elastic medium, such asa thick india-rubber 
ring. He found the following results. The thickness of 
the conerete averaged 14in. :—Pipe No.1 had been laid 
in the sewer at a depth of about 9ft. 6in. from surface to 
invert. The bursting pressure wasfrom about 12]b.to18Ib. 
per square inch. There was a single crack nearly half way 
leoueds the top and the bottom parallel to the axis of 
the pipe ; the corresponding tensile stress would be about 
96 lb. to the square inch. In No, 2 pipe, which had not 





been laid in sewer, the leakage from the porés was so 
great that the supply from the main under a pressure of 
27 lb. per square inch was not sufficient to raise pressure 
enough to move the index of the gauge, which inthis 
and the two following experiments was fixed on the top 
Ea atthe endofthepipe. No.3 pipe, which had not been 
aid in the sewers, was chosen as a sample of best pipe, 
burst in two lines parallel with the axis, one alongside the 
crown, the other along the middle, under a pressure of 
25 lb. The corresponding stress would be about 160 lb .to 
the square inch. No. 4was a sound pipe which had been 
laid in sewer. A piece about 15in. wide was blown out, 
both lines of fracture being parallel with the axis, the lower 
being about 4in. from the bottom ; the bursting pressure 
was on 351b., and the corresponding tahaiee stress 
about 224!b, to the square inch. After these tests, the 
surveyor, who had then been made consulting surveyor 
with an acting surveyor appointed to carry out the work, 
admitted at one of the committee’s many meetings that 
he could not recommend the further employment of the 
concrete pipes. 

After the amusing discussions to which we referred in 
our impression already quoted, a brick sewer 2ft. in 
diameter was selected by the puzzled committee. Now 
comes an act in the play giving a little further insight 
into the cost of amateur enginesring. The sewer in 
what is known as the Knyveton-road having been relaid— 
the cost incurred for this cis belaapet at about £1200— 
it has been found that the sewer is 17in. wrong in gradient 
in a distance of 500ft. Both these mistakes are attributed 
to the clerk of works, and consulting surveyor, and the 
latter estimates the cost of putting the 500ft. right at £200, 
This would seem to be rather a high sum for teaching the 
committee and the surveyor that it is necessary to use a 
level for this sort of work ; however, there is a chance 
of getting it right the third time of trying. For beginners 
this is very well. Some of the members of the committee 
seem, however, to be dissatisfied, and unreasonably expect 
that so great a length as 500ft. might have been right inthe 
first instance. One gentleman goes the length of pro- 
posing the suspension of the consulting surveyor and clerk 
of works, and he suggests that legal proceedings should be 
taken against the latter “for playing with the interests 
of the ratepayers of a town like Bournemouth.” 
This member of the committee was evidently getting on 
faster than some of his brethren, for he looked upon the 
work in the brick sewer as slovenly because some of the 
joints were l}in. in thickness, and the cement mortar 
crumbled away in the hand. Even the chairman of the 
committee seemed to think that “there had been a great 
mistake somewhere,” and Mr. Toogood thought it too bad 
that the commissioners’ officers should “play ducks and 
drakes with the ratepayers’ money.” He therefore 
supported the proposed suspensions, without making any 
comment on, or characterising the method of playing 
with the ratepayers’ money adopted by the committee, 
or even whether it is true that one ex-committeeman said 
they were playing “The Goose with the Golden Eggs.” 
The chairman seemed to see that the board were somehow 
a little responsible, as they had appointed the clerk of 
works, thinking him a competent man ; and one member 
seemed to think it would be interesting to know whether 
the contractor worked without Jevels. His rebellious spirit 
made him suggest that the whole board ought to be 
suspended for taking the works into their own hands. 
This traitorous suggestion received no support, the 
committeemen being probably, and rightly, of opinion 
that the ratepayers would find some difficulty in 
selecting one equally qualified. To make the 
mistake twice seemed to one reverend member of 
the committee quite inexcusable ; but he evidently put 
an insufficient estimate on the value of the lessons 
learned, and did not think how nicely they will be able 
to go on in future. Two of the commissioners went in 
for an examination of the brick sewer on their own 
account. “They groped their way into the sewer, having 
no light, and were not satisfied with what they could feel 
by the sense of touch. One removed three bricks, and 
both examined the cement attached to the bricks—appa- 
rently without a light—and were not satisfied with it.” 
They examined the work with a lantern, and still were 
not satisfied, as the inequality with which some of the 
courses of bricks were laid was such that there were projec- 
tions at the side of the sewer of a quarter or half an 
inch; the joints were very unequal,and varied to the extent 
of three-quarters of an inch, as measured by a member’ 
assisted by the acting surveyor. It is thus plainly very 
difficult to satisfy these commissioners. The same sur- 
veyor was instructed to examine and report on the work 
in the same tunnel, and reported that he found both 
ends barricaded up, and doors fixed and fastened with 
locks. The contractor dared him to remove them, 
but he did so on advice of the town clerk, and found 
that the cement mortar, instead of being one of cement 
to two of sand, was inferior to some he had mixed in the 
proportion of eight to one. The contractor said the 
mortar had not had time to set, and thought that cement 
required a fortnight. He seemed to have an idea some- 
thing like that of the builder in one of our funny contem- 

oraries, who thought everything would “dry all right” 
if left alone, no matter what the work or material. 
The commissioners are evidently too much in a 
hurry in testing unfinished work, and to object to 
%in. joints, and mortar made of good sand sprinkled 
with cement, is too hard on the contractor who has done 
so much for them. The clerk of the works had soothed 
some doubts of the contractor by assuring him that his 
levels were right, but although 500ft. of the sewer had 
been laid either on the wrong level or wrong gradient, he 
found out an error ‘after 40ft. had been done. As the 
commissioners could not in the early stage of the pro- 
ceedings see that it was anything more than a matter of 
opinion whether a sewer of 3ft. 9in. by 2ft. 6in., or whether a 

t. or 18in. pipe be used, it would not have been unreason- 
able for the clerk of the works to assume that a difference 
of a foot or two in the level of a sewer of 500ft. would be a 
matter of little importance. The acting surveyor ulti- 





mately suffered from the contagion of discontent, and 
complained of the brickwork: inthe sewer as unsatis- 
factory, and afterwards stated that he thought the tunnel 
so unsafe, that he would not go down into it for £500, 
This was plainly only prejudice, for joints of only 14in, 
in thickness of the excellent quality of mortar described, 
could have little effect on the safety of the structure, 
The discussions on the work had, however, so seriously 
impressed the contractor, that he admitted that: “So 
far as the samples produced were concerned, all he could 
say was that if that was a specimen of the way in which 
the work was being done, it was being done in a scandal- 
ous manner, and he ought to be made put it right, for he 
was thoroughly ashamed of it. If it cost him £100 to 
put the work: right, he would have spent the money 
rather than that this scandal should have arisen.” 

Here is a contractor for whom many boards will here- 
after fight. A man who can be thoroughly ashamed of 
such simple matters as crumbling cement mortar a week 
old, or of 14in. joints, is presumably not likely to trouble 
his employers about extras. At one of the earlier meet- 
ings of the committee one member said he thought they 
hardly knew what to be at. They would seem to have 
got some idea of the best thing to do now, as they have 
between them suggested the suspension of consulting 
surveyor, clerk of works, and of the board itself. It 
would be a pity to make these wholesale changes 
until the existing committee has finished this one 
sewer. A new committee and set of officers would 
spoil the character of the work, and the electors 
of Bournemouth will have quite enough voting 
to do to amuse them if they only elect one new 
committee for each sewer which has to be made, in the 
distant future, to complete the works. Two engineers 
had to be called in to report on the concrete pipes, and 
probably the assistance of a few more will be required to 
settle the brick and cement business. At the same rate of 
progression Bournemouth will afford a day or two at the 
sea-side, with just enough business to make it pleasant, 
for half the sanitary engineers in the kingdom, and it is 
even quite probable that in the end the cost of the 
sewage will be more than it would have been if it had 
been carried out with the dulness of the accuracy of a 
competent engineer. 





PAPER AND STEEL v. CAST IRON RAILWAY WHEELS, 
Mvcu interest was excited in the railway world sometime 
since by the introduction in America of paper instead of cast 
iron wheels, There is no more important department of a 
railway than the rolling stock, and no part of the rolling 
stock of greater consequence than the running gear of trains. 
The paper wheel body is an American invention, of which 
Messrs. John Brown and Co., Atlas Works, Sheffield, are the 
makers for England. The paper wheel carries a steel tire, 
and it is claimed that the latter tire being truly turned, and 
the two wheels on an axle being easily fitted to the same 
size, the pair will run much more quietly and easily than cast 
iron wheels of ordinary American make. Practical working, 
however, is better evidence than any quantity of ‘‘ claims,” 
and the Chicayo Railway Review gives some interesting details 
of the records of the mileage made by the paper wheels as 
adopted by the Pullman Palace Car Company. The mileage 





same | 


of each trip is computed within one quarter of a mile, and 
| the company, which has used the paper wheel with steel tire 
j shout nine years, knows exactly what its wheels are doing. 

The paper wheel costs £13 and runs 450,000 miles in 2°88 years. 
| For convenience of reckoning call this period three years. At 
| the end of three years the original cost with 7 per cent. com- 
| pound interest, amounts to not quite £16. During this period 
jnine cast iron wheels have been used, costing £2 1é6s., 
allowing a rebate of £1 each for the worn out wheels, 
jan calculating on simple interest at 7 per cent., the 
jcost of the wheels for this service amounts to £18 6s., 

showing a saving in the case of eee wheels of £2 6s., and 
| with compound interest considerably more. In computing 
| the cost for the second ycriod of three years, a much greater 
saving would be shown, since a renewal of the tire only, at a 
cost of £7, is necessary, instead of a fresh cost of £13 for a new 
paper wheel. The experience of other railways bears out the 
records of the Pullman Company. ‘The paper steel-tired 
wheel is used onthe Central Vermont, Cnnecticut River, Cleve- 
land, Columbus, Cincinnatiand Indianopolis, Pittsburg, Cinein- 
nati and St. Louis, and the Chicago and Alton line. Engine 
truck wheels; have been found to run 800,000 miles 
before the tire requires renewal. ‘The subject seems to be one 
which scarcely receives the attention it deserves in this 
country. We have as yet no data upon the relative dura- 
bility of paper wheels, and those with wrought iron or wood 
bodies as commonly used in England. 


LUBRICANTS AT SEA, 

Ir is well known that no class of machinery requires more 
careful lubrication than the modern compound marine engine. 
The pistons and piston rods of high-pressure cylinders will 
give trouble toa very serious degree unless they are constantly 
looked after; while the low-pressure piston and rod can in a 
measure be left to take care of themselves. Under the cir- 
cumstances much depends on the quality of the oil or other 
lubricant used. ‘Tallow does not seem to answer well for cylin- 
ders, and recently Cranes’ oil—a mineral oil—has been more used 
than perhaps any other. The oil, however, causes a very dis- 
agreeable, pungent smell, and in the cylinder its use is often 
attended by the formation of a thick black deposit. A new 
claimant for patronage is valvoline ; but we know nothing of 
its composition, merits, or demerits. We have heard it oan 
of in high terms, Recently in some steamships all other 
kinds of lubricants have been given up in favour of glycerine 
for the cylinders and castor oil for the bearings, There are 
various classes of glycerine in the market, and only the best 
and purest can be used for the purpose indicated. But it is 
stated that if care be taken to secure pure glycerine the results 
obtained from its use leave nothing to be desired, while with 
castor oil hot main bearings become practically unknown, The 
Admiralty would do well, we think, to give glycerine and 
castor oil a trial at sea. 








THe paper steel-tired railway wheel, as used by the Pullman 
Palace Car Company, and many railways in England, is reported 
to have proyed a remarkable success, Messrs. John Brown and 
Co., of the Atlas Works, Sheffield, are the makers for England, 
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Industrial Drawing : Comprising the Description and Uses of 
Drawing Instruments, the Construction of Plane Figures, 
Tinting, the Projections and Sections of Geometrical Solids, 
Shadows, Shading, Isometrical Drawing, Oblique Projection, 
Perspective, Architectural Elements, Mechanical and Topo- 
graphical Drawing, for the Use of High Schools, Academies, 
and Scientific Schools. By D. H. Manan, LL.D., late 
Professor of Civil Engineering, &c., in the United States 
Military Academy. Revised and enlarged by Daniel F. 
Thompson, B.S8., Professor of Descriptive Geometry, 
Stereotomy, and Drawing in the Rensselaer Polytechnic 
Institute, Troy, New York. New York: John Wiley and 
Sons, Astor Place. 1877. London: Triibner and Co. 

Suc a title page as the above in a large degree 

anticipates the table of contents which occurs further on 

in this volume. In Europe, at least, such inconveniently 
bloated title pages have long been generally abandoned, 
and are not quite unjustly regarded with some suspicion 
as a publisher's advertising expedient. We have, how- 
ever, thought well to transcribe it in full, rather than be 
supposed liable to a charge of imperfectly presenting a 
work of American origin to British readers, and the 
rather as the volume itself seems as redundant in topics 
as its title page. The original author, Mr. D. H. Mahan, 
became, not indeed very widely, but yet favourably 
known in England more than thirty years ago by his 
elementary treatise on Civil Engineering, published in 
one, not very thick, quarto volume; it was an early 
attempt to systematise and reduce to something like 
a scientific form what existed at that period of the huge 
heterogeneous mass of information which constitutes the 
working knowledge of the civil engineer, and it did this 
as well perhaps as was consistent with its very narrow 
limits. Professor Mahan had the merit of being amongst 
the earliest of those who saw that a skeleton of theoretic 
scientific truth was the true framework on which to 
build up a science of engineering. Some of the great 
geometricians of France—Prony, Monge, Belidor, and a 
few others—have indeed, as regards certain departments 
of engineering, mechanical or civil, shown to how great 
an extent this might be done for certain limited depart- 
ments; but in England, or in English, no correspondent 
effort was to be found. The early and still greatest 
masters of the art of the engineer in England were, with 
the exception of Smeaton and Watt, men so imperfectly 
educated, that science, as systematically bearing upon the 
art of the engineer, was a thing almost unknown to 
them; nor indeed had the devolopment of information 
concerning dynamics, that is of forces productive of 
motion, been advanced to the position which it now 
holds, and which enables the engineer of our own day 
to solve so many problems which late in the last century 
were irresoluble by him or by anyone else. From these 
circumstances arose the fashion that was set by Telford 
and his contemporaries, of viewing engineering work as 

a mere art, just as architecture had been for ages, 

incapable of being theoretically systematised, and only 

to be learntand well practised by the study of ancient 

“precedent.” It is, indeed, true now, and still will ever 

be, that no man can be an accomplished engineer who 

has not filled his mind with the varied and ample know- 
ledge that is derived from an intimate acquaintance with 
the great works achieved by his predecessors ; and even 
these must lose half their weight and significance when 
presented to a mind but little trained to scientific 
reasoning, and little used to systematised thought based 
upon fundamental, mechanical, and physical science. 

Mahan was amongst the earliest English writers, at least, 

who perceived this, and endeavoured to bring closer 

together science and practice as respects engineering. 

His work, to which we referred above, was an example of 

that clearness of style and happy faculty of elucidation 

which we find also exemplified in the work now before 
us, and which may be recommended as a useful manual 
toevery student of mechanical or civil engineering, as 
well as to the mere mechanical draughtsman engaged in 
architectural or topographical work. We have had in 
English many treatises on mechanical as contradistin- 
guished from free-hand drawing, and on the instruments 
and processes employed therein, from that of Adams, 
now more than a century old, though not yet obsolete, to 
the little work by Stanley of a few years back, which 
though published, as indeed was that of Adams, chiefly 
for the purpose of trade—both authors being mathe- 
matical instrument makers—is a clearly written and 
useful little book. But none of these works took in the 
entire range comprised inthe book now before us, almost 
the only fault to be found with which is that it is too 
redundant in subject matter, under some of its heads at 
least, to admit of their adequate treatment within the 
limits of an octavo volume of 209 pages, exclusive of the 
little octavo atlas consisting of twenty-seven folded 
illustrative plates. Thirty-eight pages are occupied by 
the solution of problems of descriptive geometry, limited 
to the description of regular figures of one plane 
upon a plane surface (¢.e. the paper). All these are 
no doubt useful in their way, and of course the text 
may be always had recourse to whenever needed by the 
draughtsman who refers to them as a mere recipe book ; 
but there is not a single demonstration given with the 
solution of any one of the problems, and for this reason 
they will scarce be remembered by any student or 
draughtsman whose mind has not been already trained in 
Euclidan geometry and its demonstrations. Noman will 
ever be an able mechanical draughtsman who has not 
acquired a mastery over elementary geometry of planes 
and solids by the careful study of some such work as the 
late Dr. Lardner’s edition of some of the principal books 
of Euclid ; and to the student who has already acquired 
this knowledge, and in the way which he will never 
forget, the seventy problems comprised in these thirty- 
eight pages will be very nearly useless. For example, 
we have here a number of distinct problems for inscrip- 
tion in a circle, or circumscription about it. of polygons, 
varying in the number of sides; the constructions not 
being very easy for an ignoramus to keep always on the 








edge of his memory. If, however, he has once mastered 
the general proposition of the Greek geometer, that the 
value of all the angles contained within any polygon, is 
equal to twice as many right angles as the polygon has 
sides, minus 4, he is in a position, with no other help than 
that of common arithmetic, a pair of dividers, and a 
good protractor, to set out any inscribed or circum- 
eribed polygon from one of three sides, being the 
minimum possible to one of a thousand, or of any 
number of sides. Further on the work deals with 
projections, shadows, isometric and true perspec- 
tive, but all, as well as the succeeding chapters on 
topographical draughtsmanship, the delineation of un- 
even ground by different accepted conventional signs and 
methods, are too compressed and even fragmentary to be 
of much use, or to compare favourably with the earlier 
and merely technical parts of the work, in which good 
and clear directions are given to the tyro even for mix- 
ing his Indian ink and stretching his paper on the board. 
In these latter chapters of the work we have ninety-eight 
numbered propositions relating to projections, shadows, 
perspective, &c., which, like all the preceding, are with- 
out any demonstration, and from their nature are still 
less likely to impress themselves upon the memory of the 
reader. 

Those who know the vast mass of technical literature 
which has been bequeathed to us on the subject of per- 
spective alone, when the development of —— was 
a passion with all geometers, and especially with those of 
the Jesuit Fathers, and who have perused the magnifi- 
cent folio work of Pozzo, with its superb engravings, 
and many others down to the comparatively late 
and comprehensive English work of Malton, will not 
need our testimony of the perfect uselessness of the por- 
tions of this work which treat on the subject of projec- 
tion and perspective. Nor, we must add, do we see any 
use in attempting in a few scattered sentences in such a 
work as this, to impart any useful information concern- 
ing colouring and shadowing to the mechanical draughts- 
man, whose eye must be trained and his judgment 
formed for the harmonious adjustment of colours, in the 
Art School, where his power of freehand drawing ought 
also to precede his taking the T square and drawing 
instruments in hand. A topographical, mechanical, or 


architectural coloured drawing of the higher class is, in 


fact, a work of fine art. and the power on the part of the 
draughtsman of producing such a drawing must be gained 
in the school of art, and by the contemplation of the great 
examples which artists have bequeathed to us ; artistic 
draughtsmanship can no more obtained from. such 
works as that before us, or by any cut-and-dry precepts, 
than a man can become a painter who has not been born 
one, by reading the lectures of Fuseli or the teachings of 
Mr. Ruskin. 








LEGAL INTELLIGENCE. 


(Beyore the So.icrror-GENERAL, December 16th.) 
In re EDISON'S APPLICATION. 


Tus was the hearing of the opposition of Mr. John Huddart 
Russell to the application of Mr. Edison for Letters Patent for 
his electric system of lighting. Mr. Edison’s application is dated 
23rd October, 1878, No. 4226. The grounds of objection lodged 
were that Edison was not the true and first inventor of the 
improvements covered by his ge or of some of them. No 
evidence was filed on behalf of the objector, and it was not 
until the matter came before the Law Officer himself, that the 
precise nature of the opposition appeared. Mr. Asron, Q.C., 
appeared for the applicant, Mr. Edison, and Mr. Gooprve fer 
Mr. Russell, the opponent. 

At the hearing a preliminary objection was taken, on behalf of 
the applicant, to the opposition, on the ground that Mr. Russell 
had not shown any interest sufficient to give him a locus standi. 
It was then stated that Mr. Russell was part owner of a patent 
granted to Mr. Arnaud dated Oct. 14th, 1878, which patent was 
only sealed on the Saturday before, the 14th inst. In fact, at 
the time when Mr. Russell gave notice of opposition the patent 
on behalf of which he acted was not sealed, and until it was 
sealed it was evidently not thought desirable to disclose the whole 
character of the opposition. The preliminary objection was sus- 
tained, and in the end the hearing was adjourned to enable the 
opponent to file evidence, he paying the costs of the day. 








Warer.oo Sration.—Early on Wednesday morning the new 
Waterloo Station of the London and South-Western Railway 
was opened for passenger traffic, and was used for the first time 
by the main line suburban trains—Wimbledon, Epsom, Leather- 
head, Surbiton, and Hampton Court—for the accommodation of 
which it has been erected, so as to set free and relieve the old 
station for main line traffic. The arrangements were carried out 
by Mr. Archibald Scott, general manager of the line, and Mr. E. 
W. Verrinder, superintendent. The site of the station is 
between the old main line terminus and Aubin-street, the length 
of the erection, which was designed from plans constructed under 
the superintendence of Mr. W. Jacomb, the company’s chief 
resident engineer, being over 1000ft., and the frontage in the 
Waterloo-road. 160ft. The sub-structure consists of brick 
arches, the foundations of which were sunk 15ft. into the 
peat beds below. A high, ‘handsome roof of iron, wood, 
and glass, supported by iron columns, covers the station 
from end to end, and there are two platforms, giving the 
largest platform area in London, of considerable length, 
with a double frontage approached by two lines of rails, e 
central platform is 750ft. long with an average width of 23ft., 
while the subsidiary platform is 450ft. in length and 11ft. wide. 
The offices face the Waterloo-road, spacious staircase leads 
from the street level to the reception platform, which is 150ft. 
long and 60ft. wide, and is immediately opposite the booking 
offices and waiting-room. These latter are fitted with every 
regard to the comfort of the public. From the main linestation 
access to the reception platform is provided by a foot-bridge 
thrown over the carriage incline, which has been greatly reduced 
so as to make the road easier for horses. Hydraulic lifts will be 
used for raising the luggage, principally milk and meat, to the 
reception platform. ‘The work of altering the signal-box which 
bridges the line near the Westminster bridge-road was one of 
considerable difficulty, as it had to be executed without stopping 
the traffic of the railway ; but by building a gallery round the 
old structure the extension of the locking gear and frame has been 
completed. It is now the largest frame inthe world, and com- 
prises 150 levers, which work the points, locking bars, and signals, 
all of which are so interlocked as to make it mechanically im- 
possible for the signalman to give conflicting signals, The _— 
arrangements, as well as the other works, were examined by 
General Hutchinson, for the Board of Trade, previous to the 
opening. 





TIMBER IN MARINE WORKS. 
By Granam Smitu, C.E, 
No II. 

Again referring to the Bell Rock experiments, it is seen 
that the only timbers which appeared to stand for any 
length of time in their natural state are beefwood, teak, 
and greenheart, The supply of the first of these is limited 
and not to be depended upon, whilst the second is too 
costly to be employed in engineering undertakings of any 
magnitude. Greenheart therefore alone remains for eon- 
sideration. This timber is regularly imported, but its 
price varies considerably, as the supply is often not 
equal to the demand, Balks of greenheart usually 
have some amount of wane upon them, and invariably 
have “sna ” instead of square ends, and they are 
generally found to be split for some few feet at the 
ends, With a view of preventing this as much as 
possible, it is advisable when Storing this timber to 
whitewash it, and in some cases to bind it round 
with hoop iron. If proper precautions are not taken in 
passing it through the saws it may split from end to end, 
and when being cut into planks of say 2in. in thickness 
it will frequently break across quite short. To avoid 
these evils it should always be “cramped” behind thesaws, 
and before cross cutting it should be hooped. Taking all 
these circumstances into consideration, it may be esti- 
mated that its cost is quite doubled before it is converted 
into the necessary scantlings for actual use. It is of a 
dark greenish or brownish colour, strong, tough, and 
elastic, and to be obtained in long, straight, sound logs, 
varying from 30ft. to 50ft. in length and 12in. to 18in, 
square. Logs have been imported 60ft. in length and 
24in. square, but such a size is rare and not to be obtained 
excepting at a very high figure. The price asked for the 
particular parcel referred to was 10s. per cubic foot in 
the rough, which was nearly, if not quite, double the price 
of ordinary sizes at the time. 

Greenheart has been employed at the Liverpool and 
Birkenhead docks in all manner of positions, and as far as 
we are aware it has never yet been attacked by any of the 
many species of pests which exist, and freely eat pine 
and oak when immersed in the Mersey. As an instance 
of this a clough paddle may be cited, constructed many 
years back partly with oak and partly with greenheart. . 
The latter remained untouched although the oak was 
eaten and completely destroyed by the Zimnoria. Mr. D. 
Stevenson however found that at Wick Bay some of the 
greenheart in a staging which had been in use there from 
two to four years was attacked by the Limnoria throughout 
the whole surface extending from about low-water mark to 
the bed of the sea; and he likewise found that the Limnorta 
commenced to perforate piles of the same material in the 
steamboat pier at Salen, in the Sound of Mull, within 
four years from the time of its erection. Referring to 
his statement of the above facts, he observed,* “ It seems 
necessary, in connection with my former notice, to make 
known the fact that greenheart, as now imported and 
generally used in marine works, is not, as was hitherto 
supposed to be the case, wholly proof against the Limnoriu 
Terebrans, suggesting perhaps increased care in its selec- 
tion, although I believe it must still be regarded as 
the most. durable timber that can be employed in 
such works, It is almost unnecessary to add that these 
observations refer to localities where the timber is 
exposed to what may be termed sea-water, and not to 
situations where, from the admixture of fresh water or 
other causes, the ravages of the Limnoria are greatly 
mitigated or altogetherunknown.” When it is remembered 
that these observations were made by an engineer of 
standing they cannot but be treated with the highest 
consideration ; yet after carefully weighing the whole of 
the evidence the sole conclusion that can be arrived at is, 
that, “‘exceptions prove the rule.” Greenheart may be 
considered as a perfect specific against marine insects 
and a material which may be employed with the greatest 
confidence in marine works, 

he jarrah, or Australian mahogany tree, is said 
to be possessed. of like virtues. Although abundant in 
Western Australia it is to be regretted that it has not 
been employed to any extent in this country, as, should 
all that is stated about it prove true, an increasing trade 
with an important colony would in all probability result, 
and engineers would possibly be provided ata cheap rate 
with a material which they are much in want of at the 
present time. In the Australian colonies ships constructed 
with this timber are said to sail for long periods without 
being coppered. A Committee of the Legislative 
Council of South Australia, when reporting on the 
“Port Bridge,” the piles of which were jarrah and the 
struts and tls. of other timber, remarked that the 
latter ‘“‘ were found to be riddled with the TYeredo and 
other marine insects and the iron rusted away, while the 
jarrah piles remained unscathed and as sound as on the 
day they were driven. (overnment official papers 
of Western Australia record the removal of perfectly 
sound jarrah piles after being placed in localities infested 
with the Zeredo for periods of over thirty-five years. The 
jarrah tree attains be large size, but when of 
any great age it is generally faulty in the centre ; never- 
theless sound timber can be had from 12in. to 20in. 
square and from 30ft. to 40ft. in length, which dimen- 
sions are amply sufficient for engineering purposes. The 
wood is close in texture and of a reddish-brown. colour,. 
but not nearly so strong or elastic as greenheart; in fact 
it is somewhat liable to give way suddenly under a 
breaking load. It is not sufficiently well known to 
warrant anything very definite being written concerning 
its strength, but at a rough estimate, it may be taken to 
have Si the same transverse strength as good ordinary 

tic fir. 

Although accounts are to be found of other timbers 
which in their natural state will withstand the attacks of 
marine insects, there is nothing sufficiently well authen- 
ticated to be worthy of notice. We must therefore now 





* “ Proceedings of Royal Society of Edinburgh.” Vol, yiii., p. 781. 
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turn our attention to Bethell’s method of creosoting 
timber, a patent for which was granted in 1838. The 
jetty at Leith, commenced in 1848 and finished in 1854, 
was for the most part constructed with creosoted timber. 
Mr. A. M. Rendal stated before the Select Committee 
on Leith Harbour in 1860 that from the rience he 
had had at that port he limited the life of fully 
creosoted timber submerged in its waters to about twenty 
years. The only authenticated record of creosoted timber 
aving remained intact and free from the attacks of 
worms for a period of twenty years or more is probably 
that to be found in the “Minutes of the Institute of Civil 
Engineers, 1858-9,” vol. xviii, page 438, where Mr. T, 
E. Harrison remarked that the entrance gates of the 
Monkwearmouth Docks at Sunderland which had been 
constructed of yellow pine, creosoted twenty years pre- 
viously by Mr. Brunel, were quite sound, whilst portions 
of Kyanised timber used on the same works were attacked 
by the worm to a considerable extent. Now although 
this may be the only recorded instance of creosoted 
timber having stood twenty years, it by no means implies 
that the same material has not in many other localities 
withstood the attacks of marine insects for even a longer 
riod. In fact, if the “ Minutes of the Institution of 
Yivil Engineers” be searched, records will be found of 
cabin Gaaber having stood for ten or twelve years, 
as at Lowestoft, and been in a perfect state of preserva- 
tion at the time of the record being made. In the dis- 
cussion referred to, in which Mr. Harrison spoke, some 
rather contradictory evidence was given by Mr. David 
Stevenson, who remarked that at Scrabster Harbour, 
Caithness-shire, the worm attacked timber when black with 
creosote. He stated that the wood was properly impreg- 
nated with 10]b. of. oil per cubic foot, and that the worm 
entered the wood through the creosote, and that its ravages 
were very distinct in the blackened part, and he further 
remarked that “The only new fact he desired to draw 
attention to was that the blackened or creosoted portion 
of the timber was actually eaten by the worm, a circum- 
stance which had never before come under his notice.” 
We do not for one moment doubt the accuracy of Mr. 
Stevenson’s observation, but we may consider his state- 
ment that the wood was properly creosoted open to 
question, for as far as we are aware his experience is 
entirely at variance with that of English, Belgian, French, 
and Dutch engineers with creosoted timber in localities 
in which the sea-worm exists to a greater extent than at 
Scrabster. 

In amemoir by M. Auguste Forestier on the preserva- 
tion of timber, &c., Annales des Ponts et Chaussées, of 
France, No. 182, page 320, will be found a full account of 
the experiments conducted by M. Crepin, engineer-in- 
chief Ponts et Chausses & Liege. Towards the latter end 
of 1857 he immersed at Ostend three pieces of fir timber 
impregnated respectively with No. 1,7°13lb.; No.2,16°18Ib.; 
No.3, 12°4 lb. of creosote per cubic foot, and one piece in its 
natural state. In fifteen months’ time this latter piece 
was much eaten by sea-worms, but on sawing up the 
three creosoted specimens they were found to be entirely 
free from their attacks. Before placing these in the water a 
second time the surfaces of the pieces No. land No.2, which 
had beer: exposed by the saw were protected by mazlletage, 
but in No. 3 the saw cuts were left exposed with a view of 
ascertaining if the worm would attack it in those parts. 
In 1860, or about twenty-nine months after being 
immersed, they were again examined, when it was found, 
as anticipated, that the worm had eaten those portions of 
piece No. 3 which were exposed by the saw, and to which 
the oil had not reached. In July, 1862, or nearly five 

ears from the time of immersion, a few worm holes were 
Tienemetell in piece No. 2 in a portion of the wood which 


had not been properly creosoted, but the worms had not | /, 


lived. No. 1 was found to be perfectly intact. 

In 1861 M. Crepin had pla at his disposal, 
by the Belgian Minister of Public Works, fifteen pieces 
of timber creosoted almost to saturation with 27°28 lb. 
of oil per cubic foot. These were immersed in June of 
the same year and twelve months afterwards three pieces 
were found to have been washed away, but the remainder 
were perfectly sound and did not show the slightest 
trace of the sea-worm. Two of these were placed aside 
and the remaining ten re-immersed. In September, 1867, 
or more than six years from the first immersion the 
whole of these were found to be completely free from 
the attacks of the sea-worm and to be in every way in a 
perfect state of preservation. These results certainly 
tend to demonstrate that when timber is properly 
creosoted it is proof inst the TZeredo, but that 
when improperly or only partially creosoted it is 
only preserved from their ravages for a_ limited 

riod. This opinion is still further substantiated by 

. Forestier,* who made observations on about 
100 separate pieces of wood prepared in various manners 
and submerged at the point of Devin, Ile de Noirmoutier, 
and the port of Sables-d’Olonne. Each of these pieces 
has a history of its own, which to give in full would 
require more space than we have at our disposal. Suffice 
it to say, therefore, that four pieces of fir, creosoted with 
a questionable amount of oil by the Midland Railway 
Company of France, and submerged at the latter port in 
March, 1862, were found on examination in February, 
1864,to be much attacked by the worm, one piece having as 
many as twenty-four worm holes init. Theywere found 
to be so far eaten in November, 1866, that they could 
only be considered as hors de service. Whilst four other 
peer of similar timber, creosoted by the Minister of 

ublic Works of Belgium, with an average of 21°45 lb. of 
oil per cubic foot were perfectly sound, one piece alone 
having been attacked by two worms, which had only 
attained a diameter of one-sixth of an inch, and were 
found dead in the interior of the wood. Ten pieces of 
red and other descriptions of fir timber, immersed in 
their natural state at the same place, from 1865 
to 1867, were completely devoured in less than 
twelve mon and five pieces impregnated with an 
average of 5°95 lb. of oil per cubic foot and immersed in 


* dnnclee des Ponts et Chaussces, France; NS, 182, pi 844: 
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THE ELECTRIC LIGHT ON THE THAMES EMBANKMENT. 
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August, 1865, were found much eaten by the worm in 
March, 1868, some of the pieces containing from thirty to 
forty worms of a maximum diameter of din. Whilst 
fifteen pieces of fir timber, impregnated with an average 
of 20°77 1b. per cubic foot and immersed during the same 
period, were in a perfect state of preservation. On one 
iece of timber, creosoted with 18°97]b. of oil per cubic 
oot and immersed during a period of two years, a 
number of small holes about ,,in. in depth, were found, 
which proved that the insects had been born upon the 
wood, Put had been unable to penetrate it. 
The foregoing results are to some extent in accordance | 
with the observations of the commission appointed by | 
the Royal Academy of Sciences of Amsterdam, which | 
carried out an extensive series of investigations from | 
1859 to 1864 upon the question of the artificial presevr- | 
vation of timber against the attacks of sea-worms. This 
commission did not confine its attention to creosote, but 
practically investigated the merits of eight different 
substances applied to the surface of the wood, and six | 
substances, including creosote, with which wood may be 
impregnated. A résumé of the report of this commission | 
is to be found in a pamphlet by M. G. H. Von Baum- 
hauer, entitled, “ Sur le T'aret et les Moyens de Préserver 
é Bois de ses Dégédts,” and the following is a liberal | 
translation of the fourth paragraph of the conclusions at | 
which it arrived :—“The only means which we can look | 
upon as likely to prove a true preservative against the | 
havocsof the sea-worm, towhich wood isexposed, is creosote 
oil. Yet, in the employment of this means it is necessa’ 
to carefully keep account of the quality of this liqui 
the manner in which the impregnation is performed, and 
the nature of the wood which is submitted to the pro- 
cess.” The remarks contained in these few lines strike 
the key-note of the whole question and supply a text on 
which much may be said. 











THE ELECTRIC LIGHT ON THE THAMES 
EMBANKMENT. 

Axovut two months ago it was decided by the Metropolitan 
Board of Works to make an experiment with the electric light, 
so as to satisfy themselves by actual trials of the relative costs 
of lighting by electricity and gas. They selected a of the 
Embankment between Westminster and Waterloo Bridge for 
the experiment, and decided to employ the Jablockhoff system, 
using the present cast iron lamp-posts, and placing an electric 
light at each alternate post. By this means there are eleven 
electric lights to the west of Charing-cross Bridge, one under 
the bridge, and eight towards Blackfriars, 

The general arrangement of the machinery was entrusted 
to Messrs. Ransomes, Sims, and Head, of, Ipswich, and Messrs. 
Wells and Co., of Shoreditch, fixed the wires and the globes 
on the gas standards. The whole of the machinery is 
placed in a wooden building on the western side of Charing- 
cross Bridge. The engine which is of 20-horse power 
nominal, but capable of indicating between 60 and 70-horse 
pees was manufactured by Messrs. Ransomes, Sims, and 

ead, and is a very fine specimen of workmanship. The 
engine proper, which consists of two cylinders each 10in, 
diameter and 13in. stroke, and making 140 revolutions 
per minute, is placed on the top of a locomotive boiler 
which is firmly fixed on to a strong foundation. The engine 
is furnished with a patent automatic expansion governor, 
which regulates the speed of the engine to the greatest 
nicety, which is a matter of great importance in driving all 
machinery connected with electric lighting. Messrs. - 
somes have made several of these engines for electric lighting, 
some of which have been on wheels, with the whole of the 
apparatus fixed on one frame, so as to be easily transportable, 
and this as well as the patent governor were fully ibed 
in our issue of November 29th: 





| fixed upon a board, placed just above the gas pi 


Between the engine and the dynamo-electric machines an 
intermediate shaft is fixed, and by means of fast and loose 
pulleys the engine may be kept at work without starting the 
machines. The two dynamo-electric machines are those 
usually used for twenty Jablockhoff lights, and have already 
been described in our columns; the smaller one, or exciter, 
makes 700 revolutions per minute, and the large, or divider 
machine, for alternating the currents, makes 650 revolutions 
per minute. The wires are taken direct from the machines 
across the Embankment road into the subway, where they are 
and wide 
enough to hold eight wires. Owing to the small size of the 
gas pipe which supplies the ordinary gas lamps, only two 
wires can be rerebn 4 which necessitates the commutator or 
switch for changing the current from one candle to another to 
be placed at the top of the lamp-post instead of as usual at 
the bottom. Each globe contains six candles, and the light 
will continue burning about eight hours. 

he Gramme machines for producing the lights are composed 
of a Gramme continuous current machine, and a Gramme 
alternate current machine. The alternate machine is of the 
20-light description, that is to say, divided into four circuits 
each feeding five lights, and the alternate machine is excited 
by the continuous current. The Gramme machines of both 
systems have been described so many times in all the scientific 
journals and books that we need not enter into the question of 
how electricity is produced by them. 

The light used is the Jablockhoff patent candle, which has 
also already been described. ‘The number of lights is twenty, 
which are distributed in the following manner :—One circuit 
of five lights starts from the engine-room, which is about 
fifty yards distant from the parapet, and one circuit feeds five 
lamps on the Waterloo Bridge side, Nos. 4 and 5 being on each 
side of the pier of Cleopatra’s Needle. The second circuit feeds 
three lamps on thesame side, oneon the pzvement under Charing- 
cross Bridge, and one on the parapet on the Westminster 
Bridge side. No. 3—the last lamp but two on the first 
circult—and No, 6—or the first of the second circuit—are 
also on both sides of Cleopatra’s Needle. The third and 
the fourth circuit comprise ten lamps on the Westminster 
Bridge side; the furthest lamp on the Waterloo side is at 
about 470 yards from the Gramme machine, and the furthest 
lamp on the Westminster Bridge side is at 700 yards from the 
Gramme machine. The leading wires, which start from the 
Gramme machine, are conducted in drain pipes under the 
road for a distance of about fifty yards, at which point they 
pass into the subway. The eight leading wires, constituting 
the four circuits, are all laid in the same drain pipe, which is 
of 4in. diameter. From the mouth of the tube the wires are 
distributed from each side of Charing-cross Bridge to the 
four circuits, _—s fixed on boards, which have in their turn 
been fixed on the brickwork ali along the distance between 
Waterloo Bridge and Westminster Bridge. The total distance 
between the two extreme lamps is 1070 yards. The 
tubes are cemented in the tunnel. 

The average distance between two lamps is about forty-five 
yards, but some of the lamps are at a greater distance; for 
instance, the distance between the last on the Waterloo 
Bridge side and the one under the Charing-cross Bridge is as 
much as 115 yards, and the distance between the last-named 
one and the one on the Westminster Bridge side is about 120 
yards. From the subway the leading wires are led through 
the same gas tubes which are used for the gas to the top of 
the lamps, where they are connected with carbon holders of a 
special description. The carbon holders light for six hours. 
1 he ‘‘commutator” is attached underneath the carbon 
holder itself, therefore saving the connecting wire between the 
carbon holder and the commutateur, supposing they were 
separate from each other. 

+ isintended to light between dusk and ten o’clock. Mr. 

J. A. Berly, engineer to the Société Générale d’Electricité, of 
Paris, has superintended all the general arrangements. As 
to the estimated power, we have been supplied with the 
following figures:— The total number of gas jets on the 
experimental route is 170, and a point to be ascertained is the 
ifference in iduminating power between these lights and 
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nineteen Jablockhoff candles. Each naked Jablockhoff light 
is estimated to be equal to 100 carcel burners, each carcel 
burner being equal to ten candles; therefore, the nineteen 
electric lights should be equal to 19,000 candles. Inasmuch, 
however, as the glass globe by which the light is surrounded 
is calculated to osivs it of 50 per cent. of its illuminatin; 
power, the light becomes reduced to 9500 candles. Each o' 
the 170 gas Seen is equal to eight candles, so that the 
total illuminating power of the gas is equal to 1360 candles. 
The electric light, therefore, may be expected to afford just 
seven times the light given by the present system of gas 
illumination. The electric light was tried for the first time 
on Saturday, with much success. 








MARSHALL'S HORIZONTAL CONDENSING 
ENGINE. 


To those not directly interested in the construction of small 
steam engines, but only in their application to works of pro- 
duction or supply, important improvements in detail or 
design do not appear matters of weight. There is avery large 
class, however, of our readers to whom these points are of 
much interest and importance, and we herewith illustrate an 
engine by Messrs. Marshall and Sons, of Gainsborough, the 
design of which will be seen to be specially worthy of remark. 
To the engine is attached a condenser in the form shown at 
the Paris Exhibition and Bristol show. 

This engine is constructed with a bed or frame of the hollow 
girder pattern, arranged to form the front cover for the cylinder 
at one end, main bearing for the crank shaft at the other, and 
sliding surfaces for the crosshead, all embodied in one casting, 
while a means of easily attaching a guide for slide valve rods is 
also provided. ‘The under side of the bed is planed to facili- 


tate erection and fixing to the masonry foundation. The | P 


cylinder is llin. in diameter, 22in. stroke, and is steam 
jacketted, and cased over with mahogany secured by brass 
straps; the liner or inner barrel of the cylinder is made 
separate from the main casting, and is subsequently tightly 
forced into the latter. The crank shaft is of steel, 43in. 
diameter, and is supported in long journals, adjustable both 
horizontally and vertically. The crank disc is balanced, and 
is fitted with a steel crank pin 2fin. diameter. The cross- 
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head is of malleable iron, is provided with very large bearing 
surfaces, and is adjustable to compensate for wear; the fly- 
wheel is turned on its periphery, and is of sufficient width to 
receive a driving belt capable of transmitting the power of 
the engine. This wheel is sometimes made in halves for 
convenience in transit. The force pump is worked by an 
excentric from the crank shaft, as will be seen from the side 
elevation, and is fitted with an air vessel. 

The condenser occupies little space, but is of ample capacity 
for the engine. The air pump is worked by a brass rod 
connected to a continuation of the — rod passing through 
the back cylinder cover; a trough is fitted between the cylinder 
and condenser, in which the air pump rod is housed to prevent 
accidents and to catch any water leakage from the glands. 
Solid india-rubber suction and delivery valves are employed 
working on gun metal grids or seats; the piston and valve 
rods are of steel, and the engine is fitted with Hartnell’s patent 
automatic expansion valve gear, by means of which consider- 
able economy is effected. ‘This governor has already been 
separately illustrated in our pages. Besides securing economy 
of fuel it effects avery efficient regulation of the speed of the 
engine under great and frequent variations of load. This 
engine is well designed in every part, and its strength is 
sufficient for the pee. neal § of a pressure of 80 Ib. per square 
inch, and a high number of revolutions. Our illustrations, 
page 446, are self-explanatory of any further particulars they 
convey. 








CLEVELAND InstrTUTION oF EncingErs.—The second meetin 
of the session 1878-9 was held in the Hall of the Clevelan 
Literary and Philosophical Society, Middlesbrough-on-Tees, on 
the evening of Monday, December 16th, John Gjers, Esq., pre- 
sident, in the chair. After the usual — business, the 
paper on ‘‘ Mackay and MacGeorge’s ydraulic Rivetting Ma- 
chine,” read at the last meeting of last session by Mr. James 
Nelson, of Gateshead-on-Tyne, was discussed, Messrs. Nelson, 
Willans, Marshall, J. Head, and Tweddell, of London, taking 

art. Mr. Jeremiah Head then introduced four resolutions 

earing on the causes of the present depression of trade, com- 
menting upon them seriatim. On the motion of the chairman, 
these resolutions were ordered to be printed in the Proceedings, 
that they might come up for discussion at the next meeting. 
Mr. James Hall, borough surveyor of Stockton-on-Tees, then 
read an interesting paper on ** Roadways,” illustrated hy draw- 
ings and specimens. ‘lhe proceedings terminated with a vote of 
thanks to Mr, Hall and the chairman, 
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THE POTSDAM WATERWORKS. 

Tux city of Potsdam, which in December, 1875, contained 
44,614 inhabitants, forming 10,400 families, and occupying 
2153 houses, is situate south-west of Berlin, and has long 
suffered from the want of good water for household purposes. 
It is built on very low land, partly sand, and partly swamp, 
on the north bank of the river Havel, many of the houses 
being built on piles 40ft. to 60ft. long ; and the wells, all very 
shallow, yield very bad water. Although it had been for 
years acknowledged that waterworks were a necessity, it was 
not till the autumn of 1874 that a concession was granted, 
which resulted in the formation of an English company, for 
whom the works were designed and carried out by Mr. Henry 
J. Green, who was engineer-in-chief and manager of the 
Potsdam Waterworks to the end of 1876, and to whom 
we are indebted for the following particulars, This 
concession contained the conditions that the water should 
be cleansed by artificial or natural filtration, and delivered at 
a constant minimum pressure of 30 metres above datum— 
about 90ft. above the street level, and considerably higher 
than any dwelling-house in the city—to every applicant within 
certain specitied limits—see Fig. 1, page 442. Although the 
city lies very low, there is a moderately elevated plateau at 
the north-west, which promised a good supply of water to 
deep wells sunk through the alluvium and clay to the coarse 
sand below, and trial borings having confirmed this view, it 
was considered preferable to adopt natural filtration, espe- 
cially as the only other source of supply—the river Havel 
—is often full of vegetation, and in summer too warm to be 
leasant, while the North German temperature in winter is so 
low that the river freezes over, and open filter beds would be 
rendered nearly useless; lastly, the cost of keeping filters at 
work and in repair is comparatively great for small works, and 
in this case the cost of covered filters would have exceeded 
that of the wells as carried out. 

In order to insure a constant high-pressure supply without 
constant pumping during the years which might be expected 
to elapse before the ter part of the population should 
become consumers, and for obvious reasons, it was considered 
expedient to erect a storage reservoir of capacity sufficient to 
contain several days’ supply. As it was a further condition of 
the concession that future extensions should be provided for, 
it was decided to erect buildings sufficiently large for future 
engines, &c., to secure land for more wells, and to make 
arrangements at the reservoir or otherwise for increasing the 
pressure head whenever this should become necessary. 

The works comprise: (1) The pumping station and wells ; 
(2) the reservoir; and (3) the pipe system. (1) The pumping 
station—see Fig. 2, page 442—is situated on a narrow strip of 
land, 300 yards long by 35 yards to 50 yards wide, between a 
road and a branch of the Havel, called the “ Jungfern See,” 
aboat 24 miles from the centre of the city. The buildings area 
three-storied dwelling-house, with office, a coal store, the boiler- 
house, 42ft. by 40ft., for four boilers, of which three are 
fixed; a tower, 45ft. high, for feed-pump; condensers and 
cold and hot cisterns, the chimney, 106ft. high; and the 
engine-house, 58ft. by 48ft., only half of which is at present 
in use. The latter is founded on a 12in. bed of concrete, 
paved with brick in cement 3ft. under the flood level of the 
river. The walls are carried up in cement to the level of the 

"antag forming the wharf. The engine-room floor is 
10ft. above the paving in the basement ; 12in. of concrete is 
also laid under the whole of the boiler-house. The chimney 
foundation is laid in a caisson 18ft. square and 12ft. high, 
formed of 4in. planks, well strengthened inside. This was 
sunk by spooning out the sand, and when nearly down to the 
water level, about 5ft. of concrete was put in through a shoot in 
layers of 12in. at a time. The concrete was made of 14 Port- 
land cement, 3 coarse sand, and 4 gravel and broken stone. 
When this had set, the water was pumped out, and the lower 
8ft. carried up in coarse limestone rubble, the remainder 
up to flood level in clinkers, all in cement. The shaft is 
circular in section, tapering from 7ft. 4in. to 4ft. Gin. externally, 
and diminishing by offsets from 3ft. 10in. to 2ft. 7in. internally, 
stands on a pedestal about 10ft. square and 18ft. high. The 
pa half of the shaft was built without scaffolding. The 
chimney, as well as the engine-house and other buildings, are 
faced with light yellow and red bricks in an ornamental 
manner. The wharf wall is of timber—piles and 2in. boards 
—400 yards long, filled up behind to 2°3 metres above datum 
with sand. Fig. 3 shows the pumping station, with the 
reservoir tower in the distance over the engine-house. The 
boilers are Lancashire pattern 23ft. long, 53ft. diameter, with 
two flues lft. 9in. in diameter; each boiler has 510 square feet 
of heating surface. The two engines are duplicates, not 
connected, horizontal, condensing, with single cylinders 20in. 
diameter, and wa stroke, fitted with Starke’s self-acting 
expansion ; e water to supply the Korting’s patent 
sintemante ta veloed by cuitetingat ‘nial, dniven of the 
main shaft. The boiler feed is taken by the donkey engine 
from the hot well, from the cold water cistern, or from the 
town main. Giffard injectorsare fitted as reserve boiler feeders. 
A double-acting horizontal plunger pump is fixed close behind 
each steam cylinder, the plunger rod forming a continuation 
of the piston rod. The plunger is 12in. in diameter, and 
works in two barrels placed end to end; the four valves, two 
at each end of the pump-barrels, one above the other, together 
with the pump barrels, are mounted on a large hollow casting 
which serves as a vacuum vessel, The water rises from the 
16in. suction main below the engine-room into the vacuum 
vessel and through the lower valves alternately, flowing then 
through the upper valves into a pipe which discharges into 
the air vessel 17ft. high, 3ft. diameter, whence it passes down 
through a stop back into the town main—see Figs. 11 to 14. 
The air vessel is supplied with air by a self-acting apparatus 
fixed to the nearest valve casing—L Figs. 12 and 13. The 
pump valves, which are of novel design—see Fig. 15—are 
mounted horizontally; each valve consists of the seat and 
four rings, all in gun-metal, modelled to afford the least 
resistance to the flow of water; these are of different 
diameters, and when at rest lie one on the other, the cup- 
shaped smallest one at the top. The rings are fitted with 
peculiar stop guides, which allow only a certain rise or play, 
so that when the water passes through the valves the rings 
rise one after another, telescope-fashion, and close in a similar 
manner, each of the rings forming a seat for the one above 
it, thus avoiding the concussion usually caused by the closing 
of high-pressure pump valves. The seat is kept down by 
a rod passing through the valve rings and bolted to a cross- 
head above. With a head of 130ft., and a plunger velocity 
of 24ft. per second, no concussion is to be felt. The actual 
‘ play of the valves can be observed through glazed eyeholes 








fitted in the valve chest. Each pump has a net capacity of 
117°4 litres—26 gallons—per double stroke, and delivers as 
measured in reservoir 112°9 litres, so that the loss for air, &c., 
is 4 per cent. 

The water is taken from fourteen tubular wells sunk in a 
line paralle! to the river bank, about 30ft. apart in the follow- 
ing manner—see Fig. 9 :—A cast iron cylinder, 8in. interior 
diameter, constructed of 6ft. lengths, with ends turned to fit 
flush into one another and screwed together, was sunk in the 
usual manner to a depth of 40ft. below the original ground 
surface, which was just above the level of the river water; a 
wrought iron 6in. tube, put together in 6ft. lengths, flush 
outside, was then sunk in the cast iron cylinder to a depth of 
70ft. to 75ft., and the sand carefully cleared out. The per- 
manent suction tubt, 4in. diameter, made of stout sheet 
copper with conical end, was then lowered and soldered 
together in lengths as convenient, 20ft., till the lower end 
rested in the sand ; the wrought iron tube was then with- 
drawn and the water pumped out by hand till it flowed clear, 
A copper hood or bend containing a clack valve was then 
bolted on, and a 4in. sluice cock fixed in place, both of which 
are enclosed in a brick chamber deep enough to take in the 
top of the cast iron cylinder, the whole of which remains 
in situ, and covered in with frame and planks at finished 
surface level. The bottom length of the suction tube, 10ft. 
with fin. holes in rows }in. apart, between which thirteen 
vertical hollow ribs, jin. high, are soldered on, so that in sec- 
tion this part of the tube resembles a toothed wheel—see 
Fig. 10. Three layers of brass wire gauze, about 1200 meshes 
to the square inch, are wound over the ribs and soldered fast. 
The suction—or tilter—area of each tube is thus about 
11 square feet, and, as each tube yielded at a trial 6 litres per 
second, the yield per square foot per minute was about 
7} gallons. The water in the tubular wells, when at rest, 
stands 4in. or 5in. above the level of the river close at hand. 
The soil passed through consists of alluvium, running sand, a 
thin streak of clay, then better sand with fragments of 
lignite, another layer of clay, and, at 18 to 20 metres depth, 
good sharp sand and fine gravel, In two instances 

anite boulders were met with, necessitating the boring of 
freah holes. Behind the pumping station, the ground rises to 
a height of about 50ft., forming a plateau of sand and loam, 
which extends for some distance. Besides the tubular wells, 
there is one large brick well, with two concentric walls, 
outside diameter 144ft., built on a wrought iron curb 3ft. 
high, 3ft. wide, and tied through from top to bottom; the 
lower 10ft. in perforated brick, the rest in stocks and cement. 
The space between the walls is filled in with clean gravei, 
sorted, and placed in vertical layers with the finest grain out- 
side. There was great difficulty in getting this well down to 
40ft. depth, and as the tubular wells were found to be more 
satisfactory in every respect, the proposed greater depth was 
not attempted; but two 6in. copper tubes were sunk, in the 
manner ya described, through the bottom of the well to a 
total depth of 77ft., and yielded a valuable increase to the 
supply as soon as the h in the large well was lowered by 
pumping. The company’s reserve land is sufficient for 
twenty more wells, and the suction mains are laid so as to 
admit of future extensions in both directions, while sluice 
valves are fixed to shut off the wells separately as well as in 
groups. ‘Che water from the tubular wells has a temperature 
of about 48 deg. Fah. in winter to 56 deg. in summer—taken 
from the air vessel—and was analysed by the official chemist 
in June, 1877, with the following result :— 


lcubic metre = one million grammes = 1 ton of water contains 
Carbonateoflime—grammes 1184 


Ditto magnesia .. 15'l No traces of sulphuretted hydro- 

— of potass 61 gen, hydro-sulph. ammonia, sul- 

itto soda .. 76 phuret of calcium, or nitrous 

Ditto lime.. 64:1 salts were met with. 

Chloride of sodium 211 

Protoxide of iron .. -1°2 

eee | 

Organic matter (peat).. .. 21°0 

Nitrogen (ammoniacal salts) 1°38 

Ni 


- 28,000 cubic centimetres, or 2°8 per cent. 
of the volume. 

The river water was analysed at the same time; the result 

proved that there is no communication between the river and 

the wells. 

The water is forced from the engine-house through about 
1300 yards of 16in. main to the reservoir on the Pfingstberg, 
at the foot of which—X on Fig. 1—is a branch of the same 
size leading off to the city. The reservoir is built half below 
and half above the natural surface, and is 97:5ft. square 
rages Sele 16ft. depth to overflow, divided by seven parallel 
20in. walls, with arched openings, into eight vaults arched in 
with two half-brick courses—see Figs. 4-7. The four external 
walls are 4ft. 2in. thick above the footings, reduced by offsets 
at the back to 2ft. at the full water-line. The footings are 
all laid on 12in. of stiff clay puddle mixed with one-third 
broken stone, the spaces between the footings filled in with 
the same thickness of puddle and 12in. of concrete, over 
which was laid a course of hard-burnt brick in cement, then 
fin. of asphalte, and the bottom finished off with another 
course of brick in cement. The external walls are backed up 
to water-line with 12in. of puddle. The whole of the brick- 
work is laidin cement. The arches and backing are covered 
with }in. of asphalte and 3ft. 3in. of earth; the slopes 
finished off 14 to 1 and the whole surface sown with 
grass. One ventilator is built into each arch and carried up 
2ft. above the surface. At one corner there is a door opening 
on to a small platform over the water, under which there isa 
float, and where the electro-magnetic telegraph apparatus is 
fixed, which by means of two wires laid down to the puinping 
station, continually shows in the engine-room the actual height 
of water in the reservoir. In front of the reservoir there is a 
valve-chamber, 16ft. by 10ft., and over this an ornamental 
tower, 10ft. square and 50ft. high, above the bottom of reser- 
voir, containing the standpipe, the bend of which is only 
39°6 metres above datum (126ft.), the level of full water line, 
but can be raised 50ft. if more pressure should be required. 
The water es up the l6in. main over this bend of the 
stand-pipe, between the two legs of which a back-stop valve is 
fixed—Fig. 5. This is constructed so as to admit of being 
raised like a sluice valve—Fig. 16—in order that the stand-pipe 
may be put out of action when required, and the valve itself 
easily repai taking it out through the top after remov- 
ing the cover, without interruption to the flow of water in or 
out of the reservoir. Behind the stand-pipe there is a 16in. 
branch into the waste pipe which lies parallel to it, with a 
sluice valve between the two mains. Beyond the branch is a 
sluice valve on the pressure main, which passes through the 
wall of the reservoir on a level with the {pate bottom. The 
overflow pipe, 3ft. wide at the top, is laid through the front 
wall over the pressure main, and passing down through the 
valve chamber, ends in the river below. By means of 
the arrangement above described, the reservoir can be 
conveniently emptied, shut off, and cleaned, without 
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stopping the pressure supply to the city; while on the 
other hand, the net cubic contents, 4185 cubic metres or 
922,500 gallons, is more than ten days’ supply at the present 
rate of consumption, and renders continuous pumping unneces- 


sary. A drain pipe from the floor of the valve-chamber is 
taken into the overflow main at a lower point outside the reser- 
voir enclosure, so that in case of lea the chamber will 


still remain dry. 

The pipe system commences at the 16in. branch on the main 
laid from the pumping station to the reservoir—X on Fig. 1— 
at which point there is a casting with three branches at equal 

angles, and on each branch a sluice cock—Fig. 8. When the 
engines are at work, these three cocks being open, the water 
required for the town flows direct thither, the surplus going over 
the stand-pipe into the reservoir and remaining there the 
engines cease working, when, the head in the stand-pipe 
being taken off, the water flows out of the reservoir 
through the back- -stop into the town. By closing the proper 
valve the water can (a) be pumped at any pressure direct into 
the town without using the reservoir, or (b) the connection 
with the pumping station may be cut off and the town sup- 
plied only from the reservoir, or (c) the latter may be filled 
while the main to the town is put out of action, in which 
case the city can be supplied through a 5in. distribution pipe 
which is branched off the reservoir main just above the sluice 
valve during the same, and is in connection with the whole of 
the pipe system. The principal main is about three English 
miles Jong, and passes through the centre of the city with 
a diameter of 16in., thence it is reduced successively to 12in., 
llin., 10in., and Sin., at the river bank, and is fitted with 
the requisite self- -acting air cocks and branches, with 
sluice cocks to allow of emptying. Branches varying in 
size from Sin. to 4in. are taken off at varions points, 
and circulation mains are laid as near as practicable to 
the periphery of the city, with a view of equalising 
the pressure in the mains, and to facilitate future exten- 
sions towards the suburbs—see Fig. 1. These circula- 
tion mains are also partly used for the same purpose as the 
distribution pipes, which are from Gin. to 3in. in diameter, 
and frequently connected at the ends of streets, so as to avoid 
dead ends as much as possible. The mains pass under water 
channels at three points : (a) At the city canal, where a 12in. 
boiler-plate syphon, 61ft. long, is laid behind the quay walls 
and across under the bottom; (b) at the Lange Bridge, where 
an 8in. pipe, 710ft. long, takes the water under both arms of the 
river Havel to the railway and neighbouring suburb ; and (c) 
at Behlerts Bridge, wherea similar pipe, 100ft. long, crosses a 
swampy branch of the “‘ Heiliger See.” The total length of 
the pipe system—excluding suction pipes—is 34,613 metres, 
or 214 Eaglish miles, including 4346 metres of 16in. main— 
2% miles. Fifty-eight sluice cocks serve to shut off the 
branches, and 261 hydrants are fixed under the roadways at 
intervals of about 100 yards. Since the completion of the 
works in 1876 several extensions have been carried out, for 
which provision was made in the original plan ; these are not 
included in the above figures. By feet and inches are to be 
understood old German measure, about 3 per cent. longer than 
English standard. The pipes are asphalted inside and out, 
and cast 3 metres long, net, with the exception of the l6in. 
pipes, which are 4 metres in length; they are laid 5ft. deep 





and weigh :— 
Diam. millim. 400 300 275 250 200 150 125 100 75 
Le Inch 16 12 ll 0 8 6 5 4 8 (old German) 
Weight kilog. 140 100 85 77 57 39 32 24°5 17% per metre as lald 
», Ib. (Engl) 240 170 143 182 97 66 5442 32°5 per yard 


The first pipe was laid on the 3lst of March, the foundation 
stone in the reservoir on the 21st July, 1875. The extraordi- 
nary floods and the long severe winter of 1875-6, together 
with other circumstances not under the control of the engi- 
neer, caused a delay in the progress of the works of at least 
thirteen weeks longer than would have been the case in a 
normal season and without extraneous interruption ; never- 
theless the works were completed and in action on the 25th 
of August, 1876, the clear working time having been thirteen 
months. These works, alike in design, execution, and per- 
formance, reflect very great credit on Mr. Green. 
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the Patent-office officials by giving the number of the page of THE 
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4716. Reversipte Rams and CHars, 
chambers, Westminster. 

4718. WorkKING SEwiInG Macuines, &c., Gerard Wenzeslaus von Nawrocki, 
Berlin.—A communication from Rudolph Tillmanns, Zeitz. 

= Steam Tramcars, Henry Hughes, Leicester. 
722. Exnaust Prres, &c., Robert Joseph Ellis, Liverpool. 
ron from Adolphus Davis, Montreal. 

4724. CaLcuLaTina Macurnes, Frank Wirth, Frankfort-on-the-Maine.—A 
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4750. Locks, Gerard Wenzeslaus von Nawrocki, Berlin.—A communica- 
tien from Ernst Juhl, Hamburg. 

4752. HorsksHor Fasrentnos, Herbert John Haddan, Strand, West- 
minster.—A communication from Jean Barbe, Sauterne, France 

4754. Permanent Way, William Robert Rowan, Queen Anne’s-gate, 
Westminster. 
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4965. Dryinc, &c., Compounps, William Robert Lake, Southampton- 
buildings, London.—A communication from Alfred Winsor Pratt, 
Flushing, U.8., and Henry 8. Lambcrt, East Orange, U.S.—4th 
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4995. SuspenpER for TrousrRs, Alexander Melville Clark, Chancery-lane, 

. goad communication from Richard Bros., Paris.—ith December, 
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5000. Boots, William Reynolds Miller and Miller Richard Creighton, 
Baltimore, U.S.—6th December, 1878. 

5016. TreaTinG Ores, Herbert John Haddan, Strand, Westminster.—A 
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4528. TELEPHONEs, Herbert John Haddan, Strand, Westminster.—A com- 
munication from George Black, Hamilton, and Abner Mulholland Rose- 
brugh, Toronte, Canada. 
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4577. Paper Puupr, &c., George Henry Mallary, Bernard-sireet, London 
—12th November, 1878. 
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ings, London.—A communication from William Howard Doane, Cin- 
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ber, 1875. 

4456. JourNaL-Box Beartnos, &c, William Robert Lake, Southampton- 
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4309. EXPANsIon Jotnt for TuBULAR Fire-Bars, Frederick Robert Ellis, 
Water-street, Liverpool.—1ll¢h December, 1875. 
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4384. Jomsmnc TeLecrara Wires, Willoughby Smith, Wharf-road, City- 
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53. Winnowine, &c., Macnixe, Hunter denty. Murdoch, Staple-inn, 
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4322. WinpLasses, Edmund Walker, Leadenall-street, London, — 13, 
December, 1875. 

4449, RatLway and other Wueets, &c,, Thomas Brown and Ambrose 
Beard, jun., Walsall,—22nd December, 1875. 

83. Soap, &c., Arthur Robottom, Birmingh: un.—4th January, 1876, 

4328. Masuina MALT or Grain, John Thompson, Abbot-street, Wrexham, 
-—14th December, 1875, 


4352. Stoppers for Borru es, Hermann Graue, Magdeburg, Prussia,—151), 
December, 1875. 
4414. Gas FURNACES, Samuel Godfrey and Richard Howson, Middles. 


brough-on-Tees.—20th December, 1875. 


4378. Venritarina, &c., Sewers, Robert Parker, Bow, London.— 17th 








December, 1875. 

4386, PRintiInG MACHINERY Re illiam Edward Newton, Chancery-lane, 
London. —18th December, 

4441. ConpensinG Steam, W ili am Cunningham, Dundee. —22ad December, 


1875. 
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3375. CENTRIFUGAL Macuines, Samuel Shaw Hepworth, Yonkers, U.8,— 
13th Deceniber, 187 










3409. ARTIFICIAL Manures, William Smith Amios, Guernsey. — 16th 
December, 1871. 

3358. RIVETTING or as NCHING Mera, Ralph Hart Tweddoll, Sunderland. 
—l2th December. 1. 

3862. Mounprse Santrary Tuses or Pires, Julius Whitehead, Darwen, 


12th December, 1871. 
3416. GENERATING and 
Chancery-lane, London. 


Purmyinec Gases. Alexander Melville Cl 


16th December, 1871. 
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4621. Drawine Hemp, &e., Alfred Vincent Newton, Chancery-lane, Lon- 
don.—A communication from John Good, 
4625. VeLocirepes, James Bate, Wolverhampton. 
4626. Evecrric Licut, St. George Lane Fox, Telegraph-strect, London,— 
14th November, 1878. 
4636. CapsuLinG Borries, Edouard Belmer, Cambridge-terrace, Islington, 


London,—1L5th November, 1878. 
4650. SULPHURIC AID, Thomas Clarke and Edward Smith, Torquay. 
4003. ENGRAVING Correr, &c., James Edmondson, Manchester.—16th No- 


vember, 1878. 


4707. Securinc Doors, William Joseph Meredith and Richard Thomas 
Meredith, Bridgenorth. —20th November, 1878. 
4727. Rotary Enoives, George Lowry, Salford. 


4729. Construction of Iron and Sree. Vesses, William Bell, Deptford- 
green Dockyard, London. 


4731. Srorrers for Borries, Henry Barrett, Hampton, and John Bailey, 
Silvertown.—2lat November, 1878. 
4739. Sevr-actinG Muues, John Suthers and Charles Wild, Clarence Mill, 


Oldham. 
$757. BaLtoons, William Jackson, Caroline-street, Eaton-square, London. 
—22nd November, 1878. 
4799. CLEARING Siivers, &c., John Oliver and Henry Birkby Arundel, 
Manchester.—25th November, 1878. 
4860. Stoves and Rances, William Robert Lake, Southampton-buildings, 
cannes, A commuzgication from William Augustus Greene.—28th No- 
ve +, 1878 
4876. Ww avers’ Har ness, William Robert Lake, Southampton-buildings 
London. —A communication from the Kendrick Loom Harness Com: 
pany (Incorporated),—20th November, 1878, 
3115. Speep Governors, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London. —A communication from Alphonse Coignet. 
3123. BrReEcH-LOADING SMALL-ARMS and CARTRIDGES, Lionel Gye, St. 
James’s-street, London, 
3142. ArtiriciaL Learser, Henry Royall Minns, South 
London. 
3143. Guarps for Canvine Forks, Robert Bagshaw Plum, 
August, 1878. 
8157. Curtxe Corns, Bunions, &c., Matthew Wilson, Leadenhall-streect, 
London. 
8159. Copyinc Writinas, &c., Thomas Hargreaves Taylor, Manchester.— 
9th August, 1878. 
$162. Fotprinc Basy CARRIAGES, 
burg. 
3165. Comprnc Woot, &c., William Terry and John Scott, 
near Bradford. 
. Sream Props, &c., Stephen Holman, Lawrence Pountney-lane, 
London. 
3169. Umpre.ias, Parasors, &c., Matthew Wilson, Leadenhall-street, 
London. 
$170. ArtiriciaL Foe, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Nicolas Rémy.—1l0th August, 1878. 
3184. Porrapte PuHorocrarHic APPARATUS, Joseph Tiator, 
Alsace. 
3186. Surp-Link for Courtine Caains, &c., Frank Kingston, Catherine- 
‘ove, Greenwich. 
2198. Ku.ns, Carl Theodor Burchardt, Berlin. —A communication from 
Paul Bérndt and Johann Baldermann.— 12th August, 1878. 
2198. Tramways and Raitways, John Page, Glasgow. 
3199. Screw Proreciers, Edwe urd James Harli and, Belfast. 
3201. CoLourtnG Matrer, Herbert Alston Whitaker, Bradford. 
munication from William Stein.—13th August, 1878. 
5212. Corks, Cyrus Price, Wolverhampton. 
215. Faprics for DIsINFECT G, &c., James Noad, Plaistow.—l4th August, 
“187 8. 
. Svergoryre News Pcate, Samuel Griffin, Walsall. 
Liquip Merer, Leander Wolcott Boynton, Southampton-buildings, 
ondon, 
3226. Takia Sueets of Parer from Macuines, Henry John Wicks, Milk- 
wood-road, Herne-hill, London. 
3229. FoLpine CHaiIR Bepsteaps, Alexander Melville Clark, Chancery- 
e, London.— A communication from Jean Frangois Regis Fre Freydier. 
$233. Prerarine Corron, &c., Richard Curtis and William Henry Rhodes, 
Manchester.--15th August, 1878. 
$246. SuLpniwe of Zrxc, Carl Friedrich Claus, Charlotte-street, Fitzroy- 
square, London.—l6th August, 1878. 
ForoinG or Suapinc Bots, &c., Samuel 
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Worcester, —8th 


Johann Wilhelm Théodor Huke, Ham- 


Dudley Hill, 


Colmar, 


—A com- 
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Gallic, Birkenhead.—19th 


3259. 
August, 1878. 
3284. Buckirs, John Thomas Weaver, Brighton. 
3287. Harrows, William Newzam Nioholson and William Mather, 


Newark-on-Trent.—20th August, 1878 


8291. Looms, Jacob Wechselmann, Berlin. 

3299. Morive Power Enoines, John Clayton Mewburn, Ficet-street, 
London.—A communication from Edouard de Morsier.—2lst August, 
1878 


3318. ‘CEMENTS, William Savidge Akerman, Bridgwater.—22nd August, 
1878 


3320. Dress Susrenpers, George Rodney McDonald, St. Martin’s-lane, 
London. 

3329. Prope tine, &c., Carriages, John Richard Nicholl, Streatham.— 
23rd August, 1878 

3344. CoMBING Woot, &c., William Fearnley and Robert Dracup, Thorn- 
ton, near Bradford. 

3354. Burros, Frank Wirth, Frankfort-on-the-Maine.—A communication 
from Georg Philipp Neiff, Johann Michael Ketz, Johann Friedrich 
Christian, and Moritz Dunkelesbiihler. —24th August, 1878. 

3364. Steam ENGINE 8, Herbert Edward Vosper, Portsmouth.—26th August, 
1878. 

3373. REMOVING Moisture from Winpows, &c., John Isaac Thornycroft, 
Chiswick. 

3374. Sreertne Arraratus, John Isaac Thornycroft, Chiswick. 

8380. Frsisninc Corron Corps, &c., James Worrall, Manchester, and 

John Kershaw, Wadsworth. —tith August 1878. 


persons having an interest in opposing any one of such applications 
shoul leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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1067. Furnrrure, J. Taylov.—Dated 18th March, 1878. 6d. 

House furniture is reduced to the fewest possible cloments by makin, 
the chairs and stools so that they may be fitted together to form a bassi- 
nette, washstand, bedstead, side board, table, dressing table, or ward- 
robe. 

1107. Rawway Trucks, L. Sterne.—Dated 20th March, 1878.—(A comnu- 
nication.) (Provisional protection not allowed.) Gu. 

The wheels are attached to the framework of the carriage, so that the 
motion produced by the irregularities of the rails is not transmitted to 
the carriage, 

1170, Motive Power Enoines, H, 8, Bavron.—Dated 23rd March, 1878. 


6d, 

In engines where a rotary motion is imparted toa crank shaft by con- 
necting the piston rod with the crank, the stroke of the piston is larger 
than the diameter of the circle described by the crank, the connecting 
rod being abolished. ‘To effect this the piston rod is connected by a link 
to one end of a beam, whose other end is carried by a pin secured to the 
bed place, In the intermediate portion of the beam is a slot wherein 
works a block bored to receive the crank pin. In gas engines the mix- 
ture of gas and air is caused by the piston’s descent to enter the upper 
end of the cylinder, and the po Bd stroke of the piston compresses the 
mixture. At the upper end of the stroke a number of holes in the piston 
are brought opposite corresponding holes in the cylinder, which commu- 
nicate with the space above the piston, and the charge is thus admitted 
inside the piston, which is made hollow, This charge is carried down by 
the piston, and passes through holes in the Lottom of the cylinder to the 
underside of the piston, when it is ignited. 

1382. Wire Carps, W. Walton.—Dated 6th April, \878.—( Vou.) 2d. 

French chalk is used in place of naphtha in machines for setting card 
teeth into india-rubber, the wire being passed through a veasel contain- 
ing the French chalk, instead of over a piece of cloth saturated with 
naphtha. 

1401. Macuines vor Spinntno anxp Dous.ine, B. A. Dobson and J. Mac- 
queen. —Dated 8th April, 1878, bd. 

The rings of ring end traveller throstle spinning and doubling frames 
are connected to the ring rail by making recesses in the rail larger in 
diameter than the ring, which is held therein by three clamps and set 
screws, the ends of the clamps being made to fit against the body of the 
ring, and having slots to enable them to follow it. By this means the 
position of the ring can be set to the spindle, and one of the clamps is 
made with an angle bracket to act as a fly or fluff catcher. The spindles 
are lubricated by making a groove in the bolster rail, and a similar groove 
ina side bar fixed to the rail, and the recess formed by the grooves is 
supplied with oil from a chamber, the lower end of which is below the 
‘level of the recess, so as to collect the impurities in the oil, The recess 
‘s connected to each spindle by passages in the rail, and in the bolster, «+ 
1904, ArPaRATUs FoR CHARGING AND Daawixc Gas Rerorts, 4. Longaden. 

-~Dated 20th April, 1878. 8d, 

A trough is placed opposite the mouth of the retort, and on it rests a 
frame composed of upper sliding bars with cross poses, and having flaps 
hinged to it at about — distances lengthwise from one another. The 
flaps hang down into the trough, dividing it into spaces filled with coals. 
On pushing the frame into the retort the coal is carried forward, whilst 
on drawing the frame back the leaves rise and leave the charge in the 
retort. For withdrawing the coke a bar is employed, which carries a 
number of sets of blades, made to open out one after the other and forma 
fan-shaped shovel or close barred rake. 

1677. EvecrricaL SIGNALLING Apparatus, G. Zanni. —Dated 25th April, 
1878.—(Not proceeded with.) 4d. 

Two eclectro-magnets are arranged with their poles opposite to each 
other, anc with sufficient space between them for the reception of a 
movable armature placed vertically and working on a pivot. To this 
armature is attached an escapement device, fastened so that it may not 
be affected by the motion of the ship, and engaging with the teeth of a 
ratchet-wheel. To the spindle of the ratchet-wheel an arm is fastened 
and moves over a dial, upon which the required signal is printed. The 
apparatus for transmitting the signals consists of a compound magnet 
and a revolving armature with one or more radiating coils, such as 
described in patent No. 2821, dated 11th July, 1876. 

1679. Reoistertnc Apparatus For Tram-cars, &c., A. G. Smith.—Dated 
25th April, 1871.—(Not proceeded with.) 2d. 

A strip of paper is wound from one roller on to another, and the weight 
of a person entering or leaving the vehicle causes needle points to pierce 
the paper. 

1680. Drawina orn Copytnc Frames or Desks, F. Mellvenna and W. P. 
Thompson.—Dated 26th April, 1878. 6d. 

The drawing board consists of plate glass embedded in a frame of wood 
hinged to a case resting on the table, and provided at the bottom with 
a retlector, the board being fixed at any required angle by means of struts. 
Hinged to the board at the top edge is a shade to prevent the light being 
thrown on the top surface of the board whilst the reflector throws 
the light on the under side, so as to facilitate tracing through thick 
materials, 

1681. per W. Palliser.—Dated 26th April, 1878.—(Not proceeded 
with.) 2d. 

A chill mould is provided for the whole projectile, and in it the head is 
cast of hard mottled iron, and before it has set, iron of a softer and more 
tenacious quality is poured in, thus producing a projectile of which the 
head is chill hardened throughout its substance, whilst the hinder part is 
chilled only on the surface to a limited depth. 

1682. Macaixe For Courtine anv Spuitrina Woop, &¢., C. Conway.— 
—Dated 6th April, 1878. 6d. 

A lever or bar is mounted upon a standard, bearing, or bed piate, free 
to vibrate round the top of the standard or bearing, as on a pivot or axis; 
the lever or bar is armed at one or both extremities thereof, with a seg- 
ment containing a series of knives or cutters inserted therein and pro- 
jecting from the face thereof. 


—, “eer eng ror Borrtes, Jars, &c., C. Farrow.—Dated 26th April, 
878. 6d. 

A metal cap is connected to metallic slips which are sprung over the 
neck of the bottle or the jaw. Through the cap works a screwed stem, 
adjustable by means of a screw nut, and carrying at its lower end a 
stopper of vulcanised india-rubber, cork, or other suitable elastic 
material. 

1684. Apraratus ror Wasnina Minerais, &c., F. Wirth.—Dated 26th 
April, 1878.—(A communication.)—(Not proceeded with.) 2d. 

This consists in the use of one or more revolving or stationary drums, 
fitted with worms and beaters in such form that the materials to be 
washed therein are passed through in one direction and the water in the 
opposite direction, in combination with an elevator provided with shoots 
or buckets for receiving the material from one drum and conveying it 
to other drums to be further washed, and with water tanks or receptacles 
for the softening of the material and for mixture therewith and for wash- 
ing the same. 


1685. Treatino Reruse, J, Hurescough, T. A. Collinge, J. Hoyle, J. 
Robinson, and W. Howarth.—liated 26th April, 1878. 6d. 

A steam jacketted cylinder is provided, and within this cylinder 1s an 
inner cylinder also steam jacketted. The inner cylinder is carried on a 
shaft and mounted in bearings; this shaft has fixed thereto and within 
the inner cylinder, scrapers placed spirally thereon. The outer cylinder 
is provided also with one or more scrapers. 


1686. Preservina Meat, &c., £. Vande Velde.—Dated 26th April, 1878, 
—(Not proceeded with.) 2d, 


This consists in applying a solution or compound composed of about 
100 parts of bicarbonate of soda and 40 parts rpm mixed in any suit- 
able liquid, by preference cold water. 


pineee Pump, A. M, Clark.—Dated 26th April, 1878.—(A communication.) 





The pump is provided with a special arrangement of clack valves on the 
outside of the pump cylinder, and has a double piston on a shaft which 
receives oscillating motion from a rock lever, operated by hand or other 
power. The pump cylinder is divided diametrically into two compart- 
ments by two diaph 8, one on either side of the piston shaft, and in 
these compartments the two pistons work, thus dividing the cylinder 
into four compartments. Two passages on the outside of the cylinder 
serve to put the upper and lower compartments in communication, By 
this system a donble-lifting and forcing action takes place at each stroke 
of the piston. 
eer? “wr H. F. 0. Timme.— Dated 26th April, 1878.—(A conmunica- 

ion) 6d. 

The arrangement and construction of this lamp, with a view to the use 
of pigplenm or mineral oil without incurring danger, consists in the 
fact that while preserving the lateral position of the oil vessel above the 
flame, the level of the oil within the wick holder, or rather burner, has 
to be maintained at a proper distance below the flame, and at the same 
time the oil vessel has to remain firmly and hermetically closed, with the 
sole exception of the discharge orifice, so that the access of air to the 
reservoir regulates the discharge of petroleum into the wick holder. 
1689. PortasLe Tent AND Hammock Comping, C. H. Leycester.—Dated 

With April, 1878.—(Not proceeded with.) Yd. ee 

Two pairs of trestles are Soneerected, consisting each of two poles, the 

upper ends having a hook or claw at the end, so the two poles being 





hinge-jointed tagetinen at the upper ends, the claws will, on inserting the 
end of aconnecting pcle between them and then drawing the two supports 
of the trestles together, grip the connecting pole between them. The 
hammock is slung to the connecting pole, and a covering is stretched over 
the two trestles and connecting pole. 


1690. Binuiarp Tasues, J. de C. Wetherell.—Dated 27th April, 1878.—( Not 
proceeded with.) 2d. , 

To each leg of the table is fitted a small lifting jack, consisting of a box 
in part of which is a female thread. A plug, screw, and guide red formed 
in one or rigidly connected is fitted tothe box. The box or plug is, if 
desired, fitted with plates and anti-friction rollers, that the screw may be 
turned with greater ease; the table may also be fitted with levels. A 
shelf or shelves is or are made round the table, hung on suitable pivots, 
and can thus be readily inclined in the direction requisite for bringing 
the balls which have entered the pockets to either end of the table. 
1691. Lamps ror THE Combustion oF O1Ls, M. Rae.—Dated 27th April, 

1878. —- (Not proceeded with.) 2d. 

Three wicks are arranged at an angle to each other, forming three sides 

of a triangle. 


1693. Srorprerinc anp Coverina Borrties, Jars, &c., B. Martin.—Dated 
27th April, 1878.—(A communication.) 6d. ; 

This consists of a cap made of soft metal, such as tin, pesos freely on 
the neck of the bottle or vessel covered thereby. On and round the said 
cap is tightly fixed or compressed a slightly conical ring or circle made 
of tinned iron, which presses the cap against the neck of the vessel, 
thus forming a stoppering or covering. The said ring or circle is formed 
of a plain band of tinned iron, and the ends thereof are soft soldered 
together. 

1694. Pick anp Spape or SHOVEL, W. Armistead and J. Morley.~Dated 
27th April, 1878.--(Not proceeded with.) 2d. 

The combined pick and spade is made in two parts, the one part being 
the handle common to both pick and spade, and the other consisting of 
the pick and spade, with an eye or hole between those two latter, 
for the end of the handle to fit in when the tool is used as a pick. 
When it is required to be used as a spade the handle is detached from the 
eye or hole, aud the pick proper is inserted the whole or nearly the whole 
of its length into a corresponding hole or opening made in the end of the 
handle, 


1695. MaintaixinG tHe Buoyancy oy SHIPS WHEN THEIR SKINS 
HAVE BREN Prercen, J. Y. Buchanan.—Dated 27th April, 1878. 6d. 

This consists in the corenenrnent for supplying compressed air to the 
water-tight compartments in the hold, and to the spaces between the 
outer and inner skins of the vessel. 

1696. Berrus, Pens, &., on Sarppoarp, J. C. Thompson.—Dated 27th 
April, 1878. 6d. 

This consists in pivotting or hanging passenger berths, or pens, stalls, 
or boxes for animals in pairs, one to each side of a pivotted dividing 
partition or cross bar or frame, supported on springs, each pair of berths, 
pens, stalls, or boxes being connected together. 

1697. Ixpia-nupeer Pieces ror Feepine Borties, G. W. von Nawrocki. 
27th April, 1878.—(A communieation.) 4d. 

This ists in the application to a feeding bottle nipple piece of an 
air admission tube. 

1698. Razors, Forceps, &., D, Furniss.—Dated 27th April, 1878.—(Not 
proceeded with.) 2d. 

This consists—First, in the production of a bar of a section from which 
two or more complete razor blanks can be produced ; Secondly, in cutting 
or detaching from the said bar two or more complete razor blanks at one 
operation by circular or reciprocating cutters, or cutting out from the 
said bar so much of its substance that the portion of the bar remaining 
(in proximity to the cavity made in the bar) will represent two or more 
tangs, and further cutting off from the said bar, the complete razor blanks 
(blades and tangs); Thirdly, in producing the indentations in the tangs by 
machinery instead of by hand. 

1699. Pavine, &c., W. Martin.—Dated 27th April, 1878. 4d. 

This consists in casting in iron a square or other suitably-shaped frame, 
which is divided into compartments ; at the bottom of each compartment 
are sections of flanges for keeping the blocks of wood in position. The 
spaces left between each part or compartment is filled in with asphalte and 
gravel. 

1700. Meta, Wueers ror CarriaGes, H. A. Bonneville.—Dated 27th 
April, 1878.—{A communication.)—(Not proceeded with.) 2d. 

This consists in constructing the wheels of light carriages, and chiefly 
of bicycles, with spokes made of two or more metal wires, so that the 
tension of the spokes of the wheel may be controlled by twisting the 
spokes thus constructed more or less on themselves. 

1701. Boxes ror Marcues, Pens, &c., J. C. Blissard.—Dated 27th April, 
1878. 6d. 

This consists of opening and closing the box by means of a collar 
sliding on the outside of the box, acting upon the hinged lid of the box, 
the raising of the sliding collar upon the box closing the hinged lid, and 
the depressing of the said sliding collar upon the box, raising and pressing 
back the hinged lid and opening the box. 

1702. Prinrinc Macnines, B. Grifiths.—Dated 27th April, 1878.—(Not 
proceeded with.) 2d. 

The box or frame in which the types are set is jointed by links or 
levers to the base plate of the machine in such a manner that the box 
when moved shall be caused to pass through the segment of a circle, the 
centres on which the said links or levers turn being so arranged rela- 
tively to each other that the box shall, during such motion, perfurm a 
revolution or part of a revolution. 

1703. Svoaar, W. R. Lake.—Dated 29th April, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

This consists in decomposing the alkaline salts by means of hydro- 
fluor-silic acid, and precipitating them from a cold solution, and by using 
tannic acid to separate the protein substances. 

1705. Process aND APPARATUS FOR DEVELOPING Bromine, H. Simon. — 
Dated 29th April, 1878.—(A communication.) . 

This consists in the process for developing bromine in a continuous 
manner, wherein the bromine liquor is introduced into the topmost of a 
series of vessels arranged in terrace form, while into the charge contained 
in the lowest of such vessels is introduced combined steam and chlorine 
gas for liberating the bromine, the liberated gas being caused to pass 
upwards consecutively through the several vessels of the terrace while 
the charges of such vessels are made to descend step by step, that of the 
lowest vessel when exhausted of bromine being discharged into the 
dechlorinising vessel. 


1707. Motive Power Enoines, A. Barelay.—Dated 29th April, 1878.— 
(Not proceeded with.) 2d. 

The slide valves have adapted to them a packing ring to their backs for 
the purpose of displacing the pressure of the motive agent from the back 
of such valves. The packing ring has two working surfaces at right 
angles to each other, viz., the vertical or cylindrical surface which fits 
and works in. the cylindrical receptacle on the back of the valve, and a 
horizontal surface which bears against the under side of the steam chest 
cover or equivalent surface. 

1708. Sroprers, C. M. Sombart.— Dated 29th April, 1878.—(.A communica- 
tion.)—(Not proceeded with.) , 

This consists in the use of a hinged capsule of metal or other material, 
formed so as to clip or otherwise hold on to the neck of the bottle, and a 
plate or nut through which a screwed rod carrying a plate or disc is 
worked, whereby the nut plate and the disc plate may be forced apart, the 
former being pressed and held against the hinged capsule, and the latter 
against and on a cork, rubber, or leather, or other suitable disc over the 
mouth of the bottle. 


1709. Manoracture or Boots anp Snors, 7. Cowburn.—Dated 29th April, 
1878.—{ Not proceeded with.) 2d. 
The sole is placed on a block or rest and held in position by a presser or 
holder, On the block is a guide ring of the same form as the groove or 
eof the sole. The cutting knives are held ina sliding piece, which 
slides fieely in a radial arm fixed on an axis nearly concentric with the 
centre of the sole. The sliding piece is connected to the guide ring by 
friction rollers or other equivalents, so that as the arm rotates the knives 
follow the formation of the guide. 


1710. Apparatus For OsTaINinG Licut, LZ. A. Comolli.—Dated 29th April, 
1878.—{Not proceeded with.) 2d. 

A number of caps or discs provided with ignitable composition are 
arranged in a tube to be fed forward by a spring to a position adjacent to 
the wick, which is formed of asbestos or other incombustible material. 
This wick communicates with a chamber which is filled with combustible 
material, such as wax, combined with oil or spirit. 


1711. Sream Pumps, J. Evans.—Dated 29th April, 1878. 6d. 

The piston is constructed in two parts forming the ends thereof (either 
formed in one piece or fixed together), the said ends being distanced 
Spek from each other at somewhat more than the length of the stroke. 

e hollow place thus formed between the two ends of the piston and 
within the cylinder is the steam chest, and contains a slide valve work- 
ing over ports in the inner face of the cylinder. The slide valve has 
three bars and two exhaust openings in its face, and works over two ordi- 
nary steam ports, passing one to each end of the cylinder, one central 
exhaust port and two recessed ports in the inner face of the cylinder. 
The recessed ports allow the steam to flow from the steam chest alter- 
nately under each end bar of the valve, and in the corresponding steam 
port to the end of the cylinder. The said valve is provided with two 
pistons working in cylindrical parts, one at each end of the valve. The 
pistons are upon the same rod, so that as one piston is pushed inwards 
the other moves outwards. 








1712. Rotuers ron WASHING AND WRiNGING Macuines, C, Greenwood and 
A, B. Crossley.—Dated 29th April, 1878. 2d. : 
i rollers are coated with a layer of paper, paper pulp, felt, or india- 
rubber. 
1713. Artiriciat Stove, D. L. Collins. —Dated 29th April, 1878.—(Not pro- 
ceeded with.) 2d. 
Crushed chalk and hydraulic cement are mixed with water and com- 
pressed in moulds, and the blocks are hardened by immersing them in a 
solution of silicate of soda, 


1714. Vatves ror Pumps, F. H. F. Engel.—Dated 29th April, 1878.—(A 
communication.)—(Not proceeded with.) 2d. 

Two or three discs of best leather of different diameters are pasted 
together concentrically by means of an india-rubber solution, and in the 
central opening of the discs a metal box is fastened so as te prevent the 
discs from bursting at the edge of the opening. 

1715. CoLourine Marrers, F. Wirth.—Dated 29th April, 1878.4 com- 
munication.) 4d. 

Red, yellow, and brown colours are manufactured from the two 
disulfobetanaphtolic acids by the action of diazo compounds produced 
from aniline, toluidine, and xylidine, and also from the higher homologues 
obtained by the introduction of aethyle and methyle into these amids 
and besides from naphtylamine. 

1716. Cookine Stoves, &&., A. L. Freund.—Dated 29th April, 1878. 6d. 

A chamber supported on feet contains the fire in the central portion, 
the front and bottom being perforated and fitted with a slide to regulate 
the draught. The part occupied by the fire 1s not covered over during 
the cooking operations, but may be so covered in by a sliding plate. The 
sinoke passes through a flue at the back, which is covered by a T pipe to 
prevent downward draught. A large boiler of the form of the top of the 
stove is placed thereon, and other smaller vessels are made so as to fit 
into the boiler when not in use, the latter sliding into the space under 
the fireplace. 

1717. AntiriciaL Stone, W. KR. Lake.—Dated 29th April, 1878.—(A com- 
munication.) 4d, 

To forty quarts of water is added 1} 1b. of soapstone, 1 lb. of carbonate 
of magnesia, 2 1b. of sesqui-oxide of iron, 14 lb. of litharge, 24 lb. of 
gypsum, and 101b. of asphaltum, the latter dissolved in one gallon of 
alcohol. To this is added a solution composed of 1 1b. of silicate of soda, 
and 1 lb. of alum, dissolved in thirty quarts of water. With the ingre- 
dients are mixed eight parts of sand or sand and gravel, and one part of 
cement. 

1718. Rattway Provision Carriaces, &c., W. d’ Alton Mann.—Dated 29th 
April, 1878. 6d. 

The body of the carriage is made double, the outer casing being wood 
and the inner sheets of zinc, and the space between them is filled with a 
non-conducting material. Air enters the carriage through a funncl- 
shaped mouth provided with a valve which opens automaticaliy when 
the carriage is in motion, and passes through a sheet of wire gauze to 
intercept dirt, and down a pipe into a box suspended to the frame and 
filled with damp hay, in passing through which all dust or dirt is arrested. 
From this box it passes to tubes arranged in an ice box, and also opening 
at intervals in a compartment containing blocks of charcoal, chloride of 
calcium, or other material rapidly absorbing moisture. From this com- 
partment the air passes into the carriage in which the provisions are 
placed. 

1719. Se me T. Davies.—Dated 30th April, 1878.—(Not preceeded 
with.) 2d. 

The covering is made of a single circular piece, and is fitted with a 
central cap, so that as soon as it wears at the points in contact with the 
ribs, the covering can be shifted by turning the cap. 


17720. Apparatus ror Formno Rotary CuttTinc AND Suapirxc Toots, 
AA. Simon. —Dated 80th April, 1878.—(A conmunication,) 6d. 

This consists in the use for forming the teeth of rotary cutting and 
shaping tools of a cutter made to advance with uniform speed towards 
the axis of the tool blank while the blank is revolving at uniform speed, 
whereby the teeth are formed so as to recede in a radial direction behind 
the cutting face, according to the Archimedian spiral. 

1721. Oi Cans, 7. Hadfield and C. Selby.—Dated 30th April, 1878. 6d. 

A division plate is fixed between the cylindrical body and conical top 
of the can, and has a central hole to receive the lower end of the spout. 
A second hole in the division plate receives the top end of a diagon: 
tube extending to near the bottom of the can, but on the other side of 
the central opening. The mouth of the top of the can is larger than the 
spout so as to leave a space to admit the oil, which flows into the body 
of the can through the diagonal tube, a tube being soldered into the 
mouth and terminating just above the division plate. The outer end of 
the spout is curved so that its end corresponds to the position of the hole 
in the division aed into which the diagonal tube is soldered, and this 
side of the can is kept uppermost by means of a weight attached to the 
opposite side. By this construction oil will not flow out of the spout 
when the can is laid down, nor out of the mouth of the top when in use. 


1722. Apparatus For GrinpiInc Grain, &c., J. Higginbottom and E. 
Hutchinson.—Dated 30th April, 1878. 6d. 

Both stones are driven in the same direction but at different speeds, 
and they are hung so that their working faces are guided and controlled 
by two bearings or faces fixed and maintained truly parallel to each 
other, and capable of bei set nearer together or further apart 
without disturbing their parallelism. 

1723. a ag AND OTHER TaBLE Forks, C. J. Sims.—Dated 30th April 
1878. 6d, 

This consists ina combined steel and fork, the stem or the prongs being 
roughened as in an ordinary steel. 
eee. G. V. Fosbery.—Datel 30th April, 1878.—{Not proceeded 

win, 

A flexible diaphragm is fastened round the edges of a semispherical 
vessel, and is attached in the centre to a rod caused to reciprocate in any 
convenient manner. The vessel carries inlet and outlet pipes provided 
with suitable valves. 
be re ay or VeLocipepEs, V. and C. Renard.—Dated 30th April, 

The driving wheel is of very large diameter, the pedals being brought 
above the axle by means of rods connecting the pedal crank and the 
cranks on theaxle. Double connecting ,rods are employed, in order to 
overcome the dead point of the cranks. In order to prevent the veloci- 
pede falling when the rider dismounts, a bent leg is fitted on each side of 
the driving wheel, and can be raised or lowered by giving a quarter turn 
= -_ steering handle, to which the ends of the legs are connected by 

n 
1726. Avromatic Feep RecuLators ror CaRBurRETrTERS, A. K. Patterson 

—Dated 30th April, 1878.—(A communication.}—(Not proceeded with.) 


The flexible diaphragm of the governor is connected by a link to a 
plug valve arranged in a tube placed above the governor, and through 
which the volatile hydrocarbon is fed to the carburetting apparatus. 
172'7. Guass Roorine, W. R. Lake.—Dated 30th April, 1878.—(A communi- 

cation.) 6d. 

The panes of glass forming the roof are of a curved form, so that a 
concave surface is presented to the water falling thereon, the leakage 
which generally occurs from the water remaining at the joints thereby 
being prevented. 

1728. Fire Hasteners or Fans, J. Simpsoun.—Dated 30th April, 1878.— 
(Not proceeded with.) 2d. 

Sheets of tin are mounted on a spindle to revolve within a suitable 
casing, provided with openings for the admission and expulsion of air 
thereto. The spindle is caused to revolve by means of a spiral spring. 
1729. TreatING MINERALS OR OrEs ConTAINING GOLD, &c., H. J. Haddan. 
om 30th April, 1878.—(A communication.)—(Not proceeded with.) 

The ores are reduced to powder, and an acidulated solution, either hot 
or cold, of marine salt is added thereto, in order to obtain chlorides of 
the metal. - Binoxide of manganese is used to facilitate the dissolution of 
the chlorides. 

1730. Meratiic Boxes or Cases FoR Marcues, &., H. W. Herbst.— 

ed 30th April, 1878.—(Not proceeded with.) 2d. 

The box is formed from blanks placed between a matrix and mandril, 
and is so shaped that there are no corners or snaps. The lid is shaped to 
fit the box, to which it is attached by a hinge joint. 

1731. Sotperine Irons, @. Asher and P. Gallimore.-—Duted 30th April, 
1878.—(Not proceeded with.) 2d. 

The copper soldering bit in the head of the iron is made hollow, and 
heated directly by the ignition of a gaseous mixture supplied thereto, 
the flame impingng upon the interior of the hollow soldering bit. 

1732. Macuinery ror MANoFAcTURING TrLEs, &c., S, Tellwright, J. M. 
Watkin, and R. and J. Sneyd.—Dated 30th April, 1878.- (Not proceeded 
with.) 2d. 

The clay passes through a pair of rollers, and is forced through a die 
arranged in a taper passage, and in close proximity to the rollers, whereby 
the required form is given to the clay. 

1733. Fire-arms, H. Lees and J. Holding.—Dated 30th April, 1878.—(Not 
proceeded with.) 2d. 

A shield of metal or other suitable materialtis applied to the barrel so as 
to prevent the fingers coming in direct contact with the same when the 
arm is being di: 
1735. “ Fore-enp Griv” ror Sportinc Guns, F. 7. Baker.—Dated 30th 

Apri, 1878.—(Not proceeded with.) 2d. 

A projection is fitted on the barrel, and has a notch cut in its inner 

end. The “fore-end” has a longitudinal groove upon its inner side to 


— 
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andes the pose on the barrel. The fastening is effected by means 
of a pin passing through the “fore-end,” and formed with a nose to take 
into the notch in the projection when turned by means of a lever or 
button on the outside face of the “ fore-end. 
1736 Rattway aNnp OTHER Wacons, 7. R. Hutton.—Dated 30th April, 
1878. 6d. 

The floor of the wagon is made in two or more sections, which revolve 
on central pivots, so as to leave an opening between their inner ends, 
through which the load is discharged, sliding freely down the i 


stations by means of a trailing contact, which can be lowered on to a 
wire sup on suitable insulators between the rails, and communi- 
cating with the stations. 

1757. Jormixe Leap Pipes, A. L. Bricknell.—Dated lst May, 1878. 6d. 


The end of each pipe is enlar drivin, . lug therein, and a thin 
hard metal tube is tien oe eilanged by drivis ht 4 be. “The hard. metal tube 





the plates grip the meal firmly towards the edges of the cake, thus 

venting the meal spreading outwardly, and in conjunction with the 

incline given to the bottoms of the corrugations towards the outer 

of the lower plate, obviating the tendency of the oil to lodge bes at he 

outer edges of the cake and plate, which oil, on the pressure be 

mast, would otherwise be absorbed by the outer edges of the "Tg 
itted to the surface of the cake. 





is formed with grooves, and when in ob wh = lead pi iy edly j 
to pressure, + as to force the lead into the grooves and form the “joint. 





surface of each section. 

1737. Carrie Trucks, J. Buchanan.— Dated 30th April, 1878.—(Not pro- 
ceeded with.) 2d. 

Iron boxes containing water and cake, meal, or other food, and also 
iron racks for hay, are fixed at the ends of the trucks, 80 as to supply the 
cattle they contain with food and water during their transport. 

1738. APPpaARATUs FOR MAKING AND Borriine Sopa Wares, &e., J. Fergu- 
son.—Dated 30th April, 1878. a Seer ye with.) 2 

The gas and liquid are mixed in a mtal cylinder, with a 
revolving shaft carrying beaters. On each side of the vessel are valves, 
over which bottles with internal stoppers are fitted, and these valves are 
all opened and closed simultaneously by means of a ‘sliding bar. 

1739. ones Raitway Swirenes, &c., W. S. Oxborrow.—Dated 30th 
April, 1878. 6d. 

A cylindrical switch box is ae and has spiral cam grooves dia- 
metrically opposite one another, thi 

the centre of the box passes 

di y to the switch rod and to the switch handle by 
an eye in the handle with a nut upon it behind the latter, so that on 
raising or throwing over the handle it turns on the sliding rod as a centre, 
and the inclination of the cam slots acting thereon will cause the sliding 
red to be moved longi lly in one direction or the other for setting 
the switch. 

1740. TransmrTrinc Motion IX AND IN COUNTERBALANCING THE MovING 
Parts oF ENGINEs, 4. Clark,—Dated 30th April, 1878.—(4 com- 
munication.) 6d. 

For balancing parts having rotary motion a revolving counterweight is 
employed, the other parts being balanced by a here erage ae to which a 
reciprocating motion is imparted direct from the piston or other part in 
connection therewith, through the agency of a lever which transmits 
motion in the inverse “direction. 

1741. Mortve-power Enornes, L. P. Othon.— Dated 1st May, 1878.—(Not 
proceeded with.) 2d. 

A wheel is mounted on a shaft, and is formed with air vessels round its 
circumference, communicating with valve arrangements, so as to direct 
air from one side to the other, thus filling or emptying the air vessels on 
either side. The wheel being submerged in water and inflated on one 
side only, this side will have a tendency to rise, and thus cause the shaft 
to rotate. 

1743. Compine Woot, &c., J. and a3 Hainsworth and C. Pearson.—Dated 
lst May, 1878.—({ Not hk.) 2d. 

To “‘ Noble's” or other similar decer+ Bing frames fixed to the heads of 
the of the smaller inner circular combs are employed, and they 
support the overhanging erds of the pillar shaft, preventing the vibration 
of the shaft and the thin spring of the “ dabbing brush.” Within the 
frames work excentrics with small fly-wheels keyed on the shaft, and by 
means of rods giving an up-and-down motion to the ‘‘ dabbing brush.” 
1744. Lirts or Hoists, A. P. Price.—Dated lst May, 1878.—(A communi- 

cation. }—{ Not —— with.) 2d. 

In lifts where the cage is supported directly by the rod of the ram, 
serving to elevate it, the excess of pressure which is generated in the 
cylinder at the moment when a rupture occurs is utilised for automati- 
cally closing the orifice of the water, so as to form a stationary column of 
water under the ram, which supports it in a fixed position with its load. 
2766. Motive-poweR Enornes, 4. Barclay.—Dated 1st May, 1878. 18. 

ring is applied to the back of the slide valves, and has two 
aa surfaces at right angles to each other, a vertical one ‘which fits and 
works on a cylindrical ie on the back of the valve, and a horizontal 
one which bears against the under side of the steam chest cover. The 
slide valve is worked by means of atappet rod driven from the piston rod, 
and the tappets of which actuate levers by which the slide valveis moved. 

The admission of the motive agent is controlled by means of a small 

cylinder with a pair of valves opening to the atmosphere, and a second 

pair, one between each end of the cylinder, and a second smaller cylinder 
connected thereto. Both cylinders have pistons with rods, the piston of 
the first being connected by levers to the engine piston rod, which works 
it and causes a partial vacuum under the on iston of the smaller cylinder, 
the extent « of the vacuum being regulated by a variable orifice, by which 
the ad of air is controlled. The piston rod of the second cylinder 
is connected with the lever which opens and closes the throttle valve. 

rr. “7 eam FoR Cootine Ain, W. Hargreaves.—Dated 1st May, 

1878. 


In the case of air cooled by re-expansion, there is introduced between 
the re-expansion apparatus and the outlet a snow box or 

separator, which consists of a rectangular box divided by vertical parti- 
tions, so as to form compartments communicating one with another by 

openings alternately at the — and bottoms of the partitions. The 4 

is admitted in at one end and passes in a course 

series of compartments to the peut end, whereby the moisture in the 

form of snow or ice particles are separated from the air. 

1748. Apparatus ror InpIcaTING THE HEIGHT AND QuaNtTITY OF WATER 
in Surps’ Compartments, C. B. Kelway.—Dated lst May, 1878.—{Not 
proceeded with.) 4d. 

Two metallic wires electrically insulated, but with their lower ends 
exposed and brought into close proximity, are each water-tight 
compartment at a height at which the presence of water therein should 
be indicated. e other end of one wire is carried up and attached to a 
relay apparatus, to be observed and used ~ es - captain, whilst the end 
of the other is brought to the same ti d electrically to 
part of a contact block, upon which sweeps - end of a switch, the 
other end of which is pivotted upon a fixed centre in communication with 
one pole of a battery, the other pole being in communication with the 
relay apparatus. 

1749. Rereatine Fire-arm, W. Gough.—Dated let May, 1878.—(A com- 
munication.)—{ Not proceeded with.) 2d. 

A tube runs through the stock and forms a continuation of 
The are placed in the tube, which is formed with al 











Attendant 


= is applied to the ends of lead pipes between suitably formed 


i980. SrockINGs, s Wright and G. Clarke.—Dated 2nd May, 1878.— 
(Not proceeded with.) 2d. 

An extra thread is woven in with the other threads at the knee of the 
stocking, such thread being introduced by stoppi the loom at a certain 
point, and inserting into the needle the extra t , 80 as to increase the 
thickness at the point where it is introduced. 

1761. Treatinc Woot, ie &c , H. J. Haddan.—Dated 2nd May, 1878.— 
communication.) 2d. 

This consists in the use of a current of compressed air saturated, com- 
bined, or charged with alkaline acids OF fuses under any desired tempera 
ture, for the purposes of effecting ca: of an eh matters 

contained in wool, fleeces, silk and textile fabrics of inde. 
78a CouPLING a y ruvaee APPARATUS FOR RaILway — D. 

Drum ed Ind May, 1878.—(Not proceeded with. 
A casting with | ta projecting boxes is placed on each hexdstock of the 
and one of them is fitted with a buffer bearing on springs within 
the box, and formed in one piece with a draw-bar passing through the 
headstock to draw springs inside. The other box has a conical mouth to 
admit the buffer of the next carriage to enter and force up a segmental 
catch which falls when the buffer head has it, thus, coupling the 
two A lever is provided for raising the catch in order to 
uncouple the » 
ares ae. Fencino, A. Wright.—Dated 2nd May, 1878.—(Not proceeded 
we 

For connecting and regulating the sets of wires at points between =e 
straining post, vertical bars, with slots at suitable distances a) poe has 
employed, the wires being placed in their respective slots, an 
therein by means of a taper key, 

1764. Apparatus Usep IN THE MANUFACTURE OF Gas, S. Cutler.—Dated 
2nd May, 1878. 6d. 

The pressure on the retort during the manufacture of gas, caused by the 
dip in the hydraulic main, is removed by interposing between the top of 
the ascension pipe and the pipe leading to a conducting gas main, a 
chamber divided by a partition into two compartments, the partition ex- 
tending from the top to about two-thirds the depth of the chamber. At 
the bottom of the chamber is fixed a three-way valve, one way being 
always open to the chamber, one way leading to a connection with the 
conducting gas main, and the other a leading, by means of a connec- 
tion, to a water pipe arranged el to the range of retort benches 
and the conducting gas main. The water pipe has attached to it, at one 
extremity, 4 supply pipe in communication with a cistern, and is so 
arranged that the level of the liquid therein is constant, and of a he - 
somewhat above the bottom of the partition in the chamber. The = 
is operated by a lever, to which a chain is attached, the latter bei 
nected with the lid of the retort, so that the opening or closing of the 2 lid 
operates the valve in the necessary direction. 

1765. Verticat TusuLar Locomotive Boruers, F. de Valsuzenay.—Dated 
2nd May, 1878. 6d. 

This relates to the arrangement and disposition of the vaporiser, 
which consists of a capacity suspended, so to speak, in the heart of the 
furnace ; it is connected to the boiler in a suitable manner to communi- 
cate with it, and is traversed vertically by a cluster of tubes, in which 
the gases from combustion circulate. 


1766. Preservne anp Empatmine, C. Laurent.—Dated 2nd May, 1878. 
—(Not gremmies with.) 2d. 
The article of food to be preserved is coated with a mixture composed 
of forty parts sugar and ty parts bicarbonate of soda, dissolved in a 
little water. 


set. Se.r-stokinc Furnaces, J. Baldwin and A. Clayton.—Dated 2nd 
‘ay, 1878. 6d 

In that class of steam boilers which have reci ting fire-bars, and 
—_ or plungers for feeding the fuel on to the bars, the backward-and- 
orward motion is imparted to the plungers by Semcbet a raised part on 
one or more of the fire-bars, which enters a recess in the and 





proe Speakine Teteruones, J. F. Bailey.—Dated 2nd May, 1878.—(A 
communication.) 8d, 

A —_- or flat permanent magnet is provided at each end with a 
bobbin of fine insulated wire, surrounding a soft iron core. The cores are 
magnetised by contact with the magnet, and ag et is fixed against 
a slab of vulcanite or other material, serving as the frame of the instru- 
ment, The bobbins are received into hake bored through the slab, the 
thickness of which corresponds to the length of the bobbins. In front of 
the bobbins a thin iron plate is arranged ; it is held between two sheets 
of thick, soft paper, or felt forming ,» and the whole is shut in 
between ‘the face of the vulcanite slab and a cover of the same Soterial, 
which is attached by screws. Circular openings are cut in the pads o; 
site the bobbins, and so in these two te areas of the iron 
oes are left free to vibrate ; but the pads prevent the vibrations extend- 

to the frame of the instruments, or to the other parts of the plate. A 

ra Bek, like mouthpiece is let into ‘the cover of the instrument, and two 
lead from it in o y ney directions into the vocalising bers, 

~~ they terminate in face of the centres of the vibrating areas of the 





1780. Treatment or Paper ror Preventina Fravup, A. A. Neabit.— 
Dated 2nd May, 1878, —(Not d with.) Wd. 

This consists in mixing with the paper pulp, or the manufac- 
tured paper through an alkaline aie of peroxide of iron, or any salt 
of peroxide of iron, and ferrocyanide of — or other base, y yack 
the iron is kept from precipitating by to the 
taric acid, citric acid, sugar tartrates, or citrates, or other pond sub- 
stances having the power of preventing the precipitation of oxide of iron 
by an alkali. 

1781. ng actine Fire-arms, H. A. Silver and W. Fletcher.—Dated 
2nd May, 1 6d. 

The arop block is hinged at the front lower end of a box, within which 
the block is enclosed when the arm is ready for firing. is bag carries 
the nang rod whose back end projects and bears a tongue 
spring fitted in the rear of the box ; one end of this spring, ‘which is the 
main spring of the arm, has preferabl, one end formed with a button 
head, which rises above "the level of the top plate to indicate that the 
needle or striker is set, should such be the case. The body part of the 
striker is held in a fork of a lever, which is pinned to the block, and 
——* in a groove or channel provided for it; the lower end of this lever 

is formed with a facing, against which the ‘thumb or finger comes into 
contact when the breech to be opened, this being done by an onward 
and downward pressure, which also forces the lever plate forward, and 
sets the striker, which is held in a cocked position by the catch of the 
trigger taking into the full *‘ bent” of the lever, as in the tumbler of an 

mary gun lock. 
1782. Suirts, J. Weeks.—Dated 3rd May, 1878.—(Not with.) 2d. 

This consists in a shirt with two distinct frente 80 Fe gre pam ard 
becomes soiled it may be turned in and another front exposed, without the 
necessity of changing the garment. 

1783. Evecrro-pyeumatic BELt Inpicators, J. W. Edmundson.—Dated 
3rd May, 1878.—(Not proceeded with.) 2d. 

In the electric current, which includes the bell and the contact 
actuated fren an apartment, is introduced an electro-magnet, having its 
polar ends projecting horizontally. On these ends, by two fine = * 

ised an iron armature, from which a pendulum hangs, the armature 

yeing attached to the pendulum rod at such an angle that when the 
pendulum is hanging vertically the armature lies in au attitude inclined 
to the polar ends of the magnet, the one bm of the armature resting on 
the two points in close proximity to the poles, and the other edge some- 
what raised from them. The pendulum indicates the apartment from 
which the impulse was sent. 

1784. MacHINERY FoR = p Maaaes, J. M. Livesey.—Dated 3rd May, 

1878.—( Not proceeded wit. 

This consists of a pattern ~ Ry or other equivalent of the ordinary con- 
struction, having on its aes » indentations and raised parts, suited and 
arranged as the patterns or healds and spaces are required to be knit on 
the machine. is pattern is conveyed from the pattern plate or other 








thus carries them backwards and forwards when motion is imparted to 
the fire-bars. 


1768. Cover ox Bac ror TRAVELLERS, L. Baumblatt.—Dated 2nd May, 
1878.—{ Not proceeded with.) 2d. 
A fur is fitted with a cover, the space between the two forming a tra- 
velling bag. 


1769. Grare-BaRs USED IN FURNACES FoR BurNING Wet oR Dry FUEL, 
A. Godillot.—Dated 2nd May, 1878. 

A fire-grate of pyramidal or conical form, with its bars sloping, is 
placed at some h Sat al above the horizontal bars of the te, with its 
apex immediately under the feeding orifice. The fuel fed from above 
distributes itself over the sloping sides in a thin layer, so that air for its 
combustion has free access through the interstices acetone the sloping 
bars. That portion of the fuel which slides down the slope forms a talus 
at the lower which can be spread over the horizontal bars by a rake 
introduced at the fire-door, and the space under the edge of the slope 
permits access or the rake to clear the sloping bars. 

‘772 APPARATUS FOR IGNITING THE CHARGES OF Gas Motor ENGINEs, C. 
s <i —Dated 2nd May, 1878.—(A communication.)}—(Not proceeded 
pa 

An electric spark is used for igniting the charges of gas motor engines, 
such spark being produced by the interruption of a current generated in 
the closed circuit of the coil of an armature revolving or oscillating 
between the poles of one or more magnets. 

1772. Lactnc Hooxs ror Boots anp Snors, W. R. Lake.—Dated 2nd 
May, 1878.—(A communication.) 6d. 

The hook is formed with one or more prongs to secure it to the material, 
and may be made by either shaping them from wire or by striking them 
out from a thin sheet of brass. 

1773. Hatrers on Brivies, P. Jensen.—Dated 2nd May, 1878.—{A com- 





groove on each side to receive —- ions on the cartridges, which are 
linked together so as to form a and are fed forward by two springs 
attached one on each side of the dog, and which bear the pro- 
jections at a point where the grooves of the tube are cut away, thereby 
iroding 0 eaciridige forward each time the arm is discharged. 
1750. Apptyinc Meratiic Dust ro Textite Fasrics, H. J. Haddan.— 
Dated 1st May, 1878.—(A comiaunication.) 2d. 

Threads are h a mixture of any viscid matter mixed with 
finely pulverised metals or other suitable material, and then 
between hot metal rollers, whereby the threads are flattened and a 
lustrous surface of any desired colour given to them without injury to 
the fiexibility of the thread. 

1751. Movrupieces For gt | B. J. B. =" Dated 1st May, 
1878.—(A communication.)—(Not proceeded with.) 2d. 

A cylindrical glass tube has the end nearest bo the tobacco nearly 
closed, leaving only a small hole for the passage of the smoke, and pre- 
venting at the same time even the smallest particle of tobacco from 
entering the mouth of the smoker. 

1752. Darninc Macuings, R. Hill.—Dated 1st May, 1878. 

This relates to improvements oo No, 1893, dated th May, 1877, 
and consists in employing a n ith an eye near the point, and a 
groove on one side extending from the eye to the point, and a 
groove on the other side extending from the eye a short distance along 
the shank, these grooves being a continuation one of the other, and they 
allow the thread to slide along the needle and the needle to slide along 
the thread without disturbing the work. The thread carrier is replaced 
by a thread looper consisting of a rod with a circular looper at one end 
and an eye adjoining the same. The rod is caused to rotate by a chain 
from the driving-wheel, and at each return stroke of the needle as the loop 
is formed, the looper engages therein and holds it. The successive loo; 
are thus ‘placed on the rod, and when the darning is completed, the 
thread is broken, and its end passed through the eye of the looper rod, 
and the work then drawn off, leaving the thread in all the loops. This 
thread is then fastened off, thereby forming a lock-stitch. 

1758. Lockie Nors, H. Beer.—Dated 1st May, 1878. 6d. 

A hole is formed in each nut poe to its axis, and on one of the faces 
which come in contct a groove is formed, starting from the hole and 
extending any suitable distance. A nail is passed h both nuts 
which are then screwed on the bolt, and while one is held securely by a 
spanner, the other is forced round upon the bolt, thereby bending the 
nail so that part of it enters the groove in the face of one of the nuts, 
thus forming a lock which prevents the nuts working loose. 

1755. Guass Venzers, J. Budd.—Dated 1st May, 1878. 6d. 

A design is applied in colours to the rear face of the glass, after which 
a coating of colour composed ef dry colours and Portland cement is 
applied, seg a second coating of oad ground i = japan ; the whole to = 
backed with an impervious coa' composed of varnish and 0} 
Paris, or Portland cement. seer 
1'756. Evecrric APPARATUS FOR COMMUNICATING BETWEEN RaiLway S8ta- 

TIONS —= Trains, W. Clark.—Dated lst May, 1878.—(4A communica- 
tion.» 1s. 4d. 

The guard's van is furnished with the necessary telegraphic transmitting 
and receiving apparatus, and is put in communication with the different 





)—(Not proceeded with.) 2d. 

A loose metal ring is free to travel on the rear part of a loo nose- 
piece, and is connected to a cord attached to the manger, or other place 
to which the horse is attached, so that if he is restive and pulls on the 
cord the ring travels along the nose-piece, and causes it to pinch the nose. 
1774. Lerrer anp orHeR Batances, A. M. Clark.—Dated 2nd May, 1878. 


a nang epee oy 6d. 

The of a scale is graduated with an English or “ ounce” scale on 
one edge, and a metric or “‘gramme” scale on the other edge, and its 
zero end is socketted to the fulcrumed part, so as to enable either edge to 
be turned uppermost. The sliding weight turns with the beam and is 
— with two points, one of which engages with the uppermost 
ie. 


1775. Door Bets on ALars, &c., T. Eldershow.— Dated 2nd May, 1878. 
—(Not proceeded with.) 2d. 


The door in opening pushes up a lever, which raises the cla) 
soon as the door releases the lever the latter falls, leaving the c 
to fall upon the bell. The lever is jointed, so that the dosing of 1 of 
does not cause the clapper to strike the bell. 

1776. Bixpinc Apparatus For Rearinc Macuines, 7. Peckett.—Dated 
2nd May, 1878. 

This relates toimprovements on patent No. 817, dated 5th March, 1875, 
and consists in arranging the twister so that’ when turned over the 
twisted twine is slackened, whereby the intertwisting of the ends with 
the band encircling the sheaf is facilitated. The twisting spindle is 
mounted in a carriage fitted to slide in a curved path upon a quadrant 
frame, the axis of the spindle being out of the line of centre of motion of 
the The holding jaws of the twister are opened by means of a 
lever to release the twine, when the twisting is completed. The twister 
spindle is driven by friction wheels, which gear with a pinion on the 
spindle, according to the position of the carriage, the axes of the wheels 
being inclined, so that the friction pinion can pass from one to the other. 


1777. ComBING oun ae Duffield and J. Best.—Dated 2nd May, 1878, 
ot w . 
A pair of rollers in a frame are fixed above the small comb circles, and 


, and as 
r free 


ie door 


are arranged so that they may be set in motion or stopped without inter- 
fering with the er aon pens the machine. Around each roller is placed 
an endless stra; s round other rollers fixed a distance from 


each other, so t iat ¢ the eeu straps form an angle. The straps I 
together between the circumferences of the rollers by a pect sy e long 
fibre left in the small circles is removed from the Bode ni is of the 
same by a tongue fitted to each small circle in such a manner that the 
endless straps collect and draw it off the small circles, and conduct it to 
the angular space between the a from whence it is blown in the 
direction required by a current of air. 

1778. O1 Press Piates, H. Holt. —Dated 2nd May, 1878. 6d. 

The press plates are co ted transversely the entire width of the 
plates, having also a transverse concavity the ull length of the plates. 
The bottom plate is only slightly concave, and the corrugated furrows in 
this plate are made deeper towards the edges of the same, so that the 
bottoms of the Ar age rye at each side have a slight incline towards the 
Sian of the —s , thus facilitating the free flow of the oil from the cake 

transverse concavity of the top plate is deeper than that 
oft tt bot bottom plate, the concavity being ofgjsuch depth that the sides of 





eq t by means of a lever or levers. 
1785. Ma nee or Tix anp Terns Piates, G. Hatton.—Dated 8rd 
May, 1 

A es of circular frames or racks are aay ay made of copper, brass, 
or any metal which is only slightly acted upon by acids. These racks are 
constructed to receive the block plate to be pickled in such a manner that 
each plate stands separately in a vertical position, and forms a nearl 
radial line from the centre of the rack to its circumference. Each rac 
has a horizontal rotary motion upon a vertical axis. The whole series of 
racks are in a a and may also be revolved at will hori- 
souielliy © round a central and common axis. 
1786. am, A. M. get .—Dated 3rd May, 1878.—(A communication.) 

with.) 

The glove is made in one picce, with} the exception of the fourchettes 
and thumb. 
1767. Taps orn Cocks FoR REGISTERING AND MEASURING Ftutps, &. R. 

‘orrie.—Dated 3rd May, 1878.—(Not with.) 2d. 
chamber or vessel is combined with a tap or cock, the 
pop neen, Se foe ich is eq’ lent to each ive quantity of fluid which 
to be drawn, the same being registered each time the measuring 
vessel is filled and disc! 
1768. Pe Bricks, Ties, &c., J. A. Cundall.—Dated 3rd May, 
4d. 


The ‘pricks or other articles are dipped into a composition of well-ground 
China clay and Cornish stone, with water, when it is dried and burnt. 


1789. Warcues, &c., W. B. Smith.—Dated 3rd May, 1878. 8d. 

A portion of the top plate is cut away above and around the fusee, as 
well as around the barrel, affording space sufficient to receive and give 
extra depth to both those parts of the movement, and a bar is provided 
above 1 and fusee, which extends across the whole space caused 
by this cutting away of the top plate, the said bar screwed at each 
end to the hn | plate, and also toa between the barrel and 

pletely th: ough the “pillar 3 2, within hich athed the barrel ans 
completely thro’ e te w 80 
that the latter comes flush, on neat 80, with that surface of the pillar 
plate which is nearest to the dial of the watch, and a bar extends across 
this hole and is screwed to the plate on each side, through which 
bar the spindle or arbor of the barrel passes, whilst the usual click 
= ratchet is placed upon the upper side of the bar upon the top 
plate. 
1790. Apparatus For CuLTIvaTiInG Lanp, 7. Perkins and T. Burall— 

— 8rd May, a . toe hawt 

carriage me poy e , around which the ng rope passes, 
is enabled to travel on Beet ome road wheels upon the axles of the 
discs, which prevents the cong elding to the strain on the rope. 
ese wheels are made with aslot, in which the box receiving the axle is 
made to slide, so as to allow the discs to enter the und when in use, 
or by means of a ke be fix the box at the end of slot, = holding 
the discs clear of the ground when travelling on roads. To tdi by 
box to the latter position, the wheels are prevented from skid 
placing — in the tires, and the is then drawn for 4 
that as the wheels roll the boxes slide to the centre thereof, when they 
are secured by the keys. 
1701 ey MAKING Macuinery, F., J., and E. Firth.—Dated 3rd May, 


6d. 

Te a mill shaft is caused to remain stationary during the time the 
mould table is in motion, so removing the ure or friction of 
the clay upon the table while the latter is in motion with an alternative 
provision, so that at pleasure the revolution of the pug mill shaft may be 
made continuous, when, from the nature of the clay or the weari 7 
of the knives carried by the pug mill shaft, more feed is — = 

accessi co 


ends of the mould table are os. ‘so that the — 
for examination ; the mould boxes are presented or filing by LATS 
pairs, and an Eipostable onmn to intact uced by 


mill and for ressing in 
which the f of the moulds by the pug mill can be regulated while 
the machine is in motion. 


1'792. Woot Mart or Rua, 7. Ogden andjJ. E. Thomas.—Dated 8ri May, 
1878. =< with.) 2d. ized with 
This co mix 
fhe body of the mat or 
rug. 
1798. ow md Ovens, P. Jensen.—Dated 8rd May, 1878.—(4 communica- 
t 


20N. . 

The ro hs heat of the furnace is Peet: to 
tubes, placed one on each side of the 
employed to drive the motor for worker” a Are eealoal eo kneading ae eae 
7S Mm go Macutnes, EB. J. Chambers.—Dated 4th May, 1878. 6d. 

with hinged stationary grooved and clam} 


A an 





of a tly spun wool, yarn, or 
other firmer ye alee material ‘to form the 


dice fo for rholding the work is a or frame ides of a 
procating ey ited soothe supeued with Rpts Sw The 
to-and-fro motion aid of a the lateral traverse to 


imparts 
the needle frame to b the t of the needle ite the next 
in the dies. The cappel uies point in the end Ti een nae oe 
teeth attached to the stationary die. Just before the needle commenccs 


to withdraw a second tappet strikes a lever which actuates a rotary 
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reciprocating loop catcher so as to cause it to strike the loop of thread 
formed by the receding of the needle and hold it while the needle is with- 
drawn, ddedey leaving a double thread in its track. 








Tur following appointments have been made at the Admiralty : 
—James Meiklejohn, engineer, to the Shannon; and Henry J. 
Coope, engineer, to the Cambridge, additional, for the Plucky. 


Tue Sourn Yorksumre Cosy Miners. — Several thousand 
miners are.now under —_ in South Yorkshire ay eye of 
wages. Contrary to general expectations o e men, 
pon of the largest employers have given notice, some for 124, 
others for 74 per cent. reduction. As considerable misapprehen- 
sion exists as to the action taken, we have authority to state that 
the Associated Coalowners decided that 124 per cent. reduction be 
enforced in Barnsley or collieries, and 74.at.the Silk- 
stone pits, 

Tue THames VALLEY DrartnaGe.—At a meeting of the Lower 
Thames Valley Main Sewerage Board at Kingston, the city 
solicitor, Mr. T. J. Nelson, in the chair, the Special Draihage 
Committee reported that they had taken the nece: steps for 
obtaining an Ket of Parliament to carry out Colonel lonselts 
scheme. They also recommend that Colonel Heywood, and 
Messrs. Bailey-Denton, Son, and North, and Mr. Mansergh 
should receive 200 guineas each as authors of the three schemes 
for disposing of the sewage which mg to offer the best 
prospect of success. Mr. O, Waterfield, J.P., in moving the 
adoption of the re ja y soo that the Board’s plan was 
irrigation, poubtne’ th downward filtration, and he referred 
to a Government report to show that they were in accordance 
with the wisest advice which it was in their power to procure. 
He said, not only did they intend to lay out 100 acres for down- 
ward filtration, but the wide area of land which they proposed to 
take would enable them to combine with their plan any scheme 
for purification which might hereafter turn out to be necessary. 
The motion was carried. On the recommendation of the General 
Purposes Committee the salary of the clerk, Mr. James Bell, 
solicitor, was raised from £250 to £400 per annum. 


Tre DisrosaL or SEWAGE was the subject of a lecture delivered 
in Glasgow, last Friday night, by Dr. William Wallace. He 
inted out that one of the chief difficulties in the satisfactory 
isposal of sewage is its mixed character. The = to be solved 
is how to get rid of it in the most convenient, least injurious, and 
leastexpensive manner. Und dsewers, he said, generate gas, 
If sewers could be kept on the surface, and a plentiful supply of 
water obtained, there would be no danger from this cause, 
although there might be more or less offence to sight and smell. 
Perhaps the most perfect town, from a sanitary point of view, 
would be one in which a small stream of water flowed down the 
centre of each street, with the stream connected with the 
houses, and a fall of water sufficient to prevent the lodgment 
of matter. Water per se, he pointed out, had no purifying rtd 
whatever. In ordinary cases the air more than the water had to 
be depended on for oxidation, rey: in the river Clyde there was 
a sufficient quantity of water to dilute the actual sewage with 
1600 parts of water. The first step towards the satisfactory dis- 
posal of sewage is the appointment of conservancy boards, It 
would, he thought, be of little use to introduce for the purifica- 
tion of the Clyde a system which did not embrace the upper 
reaches of the river, and this could only be accomplished by 
means of a Conservancy Board. In discussing the merits of the 
dry system and carriage by water, Dr. Wallace described the 
former as the most rational and most consistent with public 
health and national prosperity. 


Muyinc Conrerence.—A special conference of miners in 
connection with the Miners’ National Association has been 
sitting in Manchester this week, under the presidency of 
Mr. Alexander Macdonald, M.P., for the rpose of con- 
sidering the laws relating to mines and mining, with the 
view of asking the Legislature to amend the existing law. 
The chairman delivered a long opening address, in which he 
touched on the questions of ventilation, penalties under the 
Mines Regulation Act, the use of explosives in fiery seams, the 
duties of foremen, chief managers, storm signals, the proper 
development of mines, and the appointment of a Minister of 
Mines. A discussion on the various matters before the conference 
has since been proceeding, and a resolution passed. With 
regard to the inspection of workings, the conference expressed 
the opinion that they should be reported as free from gas or 
other danger before the workmen were allowed to enter. On the 
question of blasting with powder in mines, varied opinions were 
expressed by the en it being urged by several that some 
of the mines could not be worked mpm | without 
blasting, but an alteration in the present system was held to be 
necessary. At the sitting y y—Thursday—the chief mat- 
ter discussed was that of compensation for injuries caused to men 
by the negligence of mine owners or ree ey and a resolution 
was passed that such compensation should be allowed. Other 
resolutions were passed, calling upon Government to fulfil the 

ledge given last session to bring in a bill to amend the mining 
a and also calling upon all workmen to petition Government 
with that object. The conf: then p ded to di e 

uestion of over-production, and before this was concluded the 
sitting was adjourned until the following day. 


Lerrs’s Dsarres For 1879.—We have received from Messrs. 
Letts, Son, and Co. a number of their diaries for 1879, which, 
while maintaining the reputation for their books which the pub- 
lishers have long retained for well known forms of diaries, pre- 
sent some new features worthy of remark. Messrs. Letts and 
Co. have so long made a speciality of diaries that for any 
improvement in their form or arrangement, and in the selection 
of attached information, we naturally to.them. t 
the novelties for this Br: we notice particularly the Tablet Diary. 
Everyone must have frequently found themselves making notes of 
appointments, names or num on the writing pad lying upon 
their desk, or upon a slip of paper attached to one side for the 
purpose of making memoranda. Messrs. Letts and Co. have 
seen the necessity thus indicated for a combined diary and 
writing pad, and have published the Tablet Diary, which is a 
large size writing tablet or pad, from one end of which the 
blotting paper is removed, and a small diary about din. in width 
is adi . ~ forms a very mo = — We — 
suggest that for many purposes a iary, with daily removable 
leaves, would be more handy than the attached book. Of their 
diaries we have received the No. 31 Rough Diary of folio size, 
showing a week on any two opened pages, and interleaved with 
blotting-paper. The No. 36 Rough Diary, with a week on each 

age of small octavo size, and interleaved with blotting-paper. 
Ke 18, combined with No. 12, cloth bound, 12mo. size, with a 
week on-an opening, containing full information u Houses of 
Commons and Peers, tides, Post-offices and regulations, and other 
information respecting recurrent matters. No. 8 cloth bound, 
octavo size, one day ona page. This is also accompanied by 
information on every subjectof recurrentinterest orimportance; the 
per. and binding are both thoroughly good. No. 17 asmall pocket 
ry, with a week on a page, and the Housekeeper’s Diary, 
octavo, cloth bound, arran so that the daily, weekly, and 
monthl omgeness and receipts may be seen at a glance. Pocket 

i i in moroeco purse cover, and provided with seven 
i on a page; an el t and most useful form of 
pocket-book, purse, and diary. All these diaries are well arranged, 
and printed on good We have also received a box of 
domestic labels, containing several sizes of cloth and adhesive 
luggage labels, and three dozen key labels, and a variety of gummed 
pm of useful forms andsizes. Altogether Messrs. Letts and Co. 
have made up.a most useful series of Christmas and newyear books, 
and other articles to which attention may be usefully directed. 








THE IRON, CO. AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent.) 

Most of the finished:ironworks are this week finishing up for 
the Christmas holidays. Quite as much activity has been notice- 
able as last ~week ; few of the mills have e legitimate 
work on order to keep them meron Sa full time ing which 
they have been active. Employers e had to add to stocks in 
the’ warehouse. This they have done to find their workpeople 
with money for the short:time which, as a rule, has been worked 
has been so general that the hands were never in modern times so 


have contrived to pay their workpeople at the full rate of wages. 
Now, however, the workpeople are all under notice of ohare, 
the notice expires.a day or. two before Christmas, and unless 
operatives offer to work at a reduction of 10 per cent..in their 
wages the works will be closed. 

Mr. Edwin Lewis, of Wolverhampton, who has for many 
ears been well known in the Staflondebire iron trade, died on 
.% from heart een 

e Birmingham, Tame, and Rea District Drainage Beard 
have, during the week, resolved to apply for authority to borrow 
£16,060, for engineering and other works at Saltley. The board 
has also granted power to the Standsworth.Local Board to pro- 
ceed with the construction of their intercepting sewer. 

The peopeateny of the. Crown Gal ont yo a A Wolver- 

h ton, red a change by the retirement from.the con- 





at the close of the year. Whilst the stock of ught iron 

been increased, the stock also of puddled bars—already 

ve « enough—has had, from the same motive, to be made yet 
avier 


There are inquiries in the market which promise fairly well for 
the opening year:as to i e branches. The: galvanised 
sheet trade is again looking up. Firms:hereabouts are this week 

ing for lots» which will then be required, having: propor- 
tions much larger than have been ‘usual for some time past. The 
new business will be mainly upon Government account for India. 
Makers, however, are not over confident that, even yet, the work 
may not be mee Some tool orders for India have recently 
been suspended in this district, and the intimation made public 
on Monday, and largely confirmed in the House of Commons on 
Tuesday, that operations befcre determined upon are to be de- 
ferred, even though some of them may have been begun, is very 
disquieting to some iron and engineering firms who are at present 
engaged ios Indian orders, and reason to believe that 
others would soon be forthcoming. 

There is also an improved prospect this week in the Australian 
trade. Iron and iron goods of most sorts, it was made known 
by the advices which came to hand on Monday, have gone off 
better in the past month than in several ing months. A 
brisk business cannot, certain of the private advices intimate, be 
far off, for confidence is strong, and the general trade pros 
excellent. Several hundred tons of pig iron have sold. in Mel- 
bourne at £4 2s. 6d. and £4 3s. ‘Trade parcels were at 
date quoted £4 10s. Bar and rod iron had upheld £9 10s. 
to £11 10s., but the business had been quiet. For a 
shipment. of bar £9 was realised at auction. Sheet iron, 
ungalvanised, was moving; assortments of No. 8 to 18 were 
quoted at £10 10s., and Nos. 20 to 26 brought £13 10s.; hoops 
were to be had at £910s. At auction 804 bundles realised from 
£9 5s. to £9 12s. 6d., according to size. Plates were in only quiet 
sale, and stood at £10 10s. to £12 10s. The week before the 
departure of the mail 650 tons of galvanised sheets went off in 
Melbourne. Ordinary English brands, 26 gauge, brought £21; 
Braby’s was quoted £21 10s.; Davies’ sold at £22 10s.; whilst 
best brands were disposed of at from £22 10s. to £23. At auction 
on the 15th October, 25 caves, owl brand, were quitted at 
£20 2s. 6d. for 5ft. to £22 15s. for 9ft. On the same day 25 tons 
white cross No. 8 fencing wire realised £13 12s. 6d.; No. 9 was 
placed at £13 7s. 6d.; and a small lot of No. 6 was quitted at 
£10 7s. 64. The wire in each case was sold “‘all faults.” Tin- 
plates were quoted, when the mail left, at 10 per cent. on invoice; 
only good assortment could, however, be got rid of, and 1000 
boxes of I.C. coke had gone at 19s. 

A fair New Zealand mail has come to hand this week. 
Alike upon Australian and New Zealand, and also Indian 

t, afew ir ters will have some work on hand with 
which to restart after the holidays; but the volume of business 
doing throughout the district as a whole will be under that of a 
year ago considerably. 

On ’Change in Wolverhampton on Wednesday, and in Bir- 
mingham to-day, there was a general disinclination to operate till 
after the next quarterly meeting, which begins in the former 
town on the 8th of January. 

Prices are without change in the open market; yet there are 
few qualities, whether of wrought or crude iron, which might 
not this afternoon have been secured on terms in buyers’ 
favour as compared with a year ago. Certain high-class sorts 
will, however, be benefitted in price by the difficulties now beiag 
developed arising out of the suspension of the South Wales 
Bank, individual South Wales firms having been severe com- 
= with some makers hereabouts. reference is 

ere made to Messrs. T. W. Booker and Co., of the Melin 
Griffith Works, Cardiff, where there are twelve mills, half of 
them sheet mills. 

The make of high-class pigs is being steadily reduced. Only 
one furnace has lately been on atthe Coneygre Works of the Earl 
of Dudley, and that one will be put out, as the notices have 
expired which have been given to the people who are employed in 
keeping it going. Other furnaces in the same district are marked 
to go out if trade does not revive. In Wolverhampton and 
mein, see excellent pigs were wholly neglected, though they 
might have been had at from 18s. to 15s. per ton under the 
quotations of eighteen months ago. 

Coal is once more plentifully offered from the Cannock Chase 
Collieries, which are again mostly on, though operations are 
impeded by the canals thereabouts being frozen. The miners 
have resumed work on the masters’ terms of 3d. per day reduc- 
tion until the end of next March, when there is to be another 
similar reduction if trade has not in the meantime revived. 
Merchants on Change in Birmingham to-day were still without 
all the supplies they needed, and have still to bring in Derby- 
shire and Yorkshire fuel, For Cannock Chase qualities they 
have in some cases run up the prices from 1s. 6d. to 3s. 6d. per 
ton; but this advance cannot be now maintained. 

The question of the purification of iron in the puddling furnace 
and the strengthening of the furnace bottom, both by the use of 
salt in solution, is beginning to occupy the attention of wrought 
iron makers here. In one case where high-class pigs are puddled 
the process has caused considerable saving. I will write of it 
more fully in a future report. 

There will be no strike of ironworkers over the new Weights 
and Measures Act. The men will be content with the decision of 
the President of the Arbitration Board if the subject should be 
submitted to him. Pending the adjustment of. the little differ- 
ence they have resolved to keep at work. 

The general trades of Birmingham are doing fairly well as 
times go. Tool firms are mostly well engaged, and their pros- 
pects for the new year are encouraging. 

As to the miscellaneous ucts, the Melbourne quotations by 
this week’s mail show that hollow ware waS moving steadily, and 
sales made at 40 per cent. off list. Ame’s shovels were selling at 
55s.; Day’s D. H. shovels, 34in. to 36in., command 44s., and 
other makers same size are quoted at from 30s. to 36s. American 
hardwares were moving quietly, and no large business could be 
reported, erican nails maintained a nominal quotation of 
15s. without business. Ewbank’s nails on the contrary were 
saleable at 20s. a cent. off list; and French nails were valued 

7s. 





at from 16s. to 

The nail trade in the Sedgley and Gornal districts appears 
likely to be again early disturbed. The nailers of those localities 
have combined, and given notice to their masters that unless at 
the end of acertain period they stop employing out-door hands, 
the nailers would strike. The document goes on to say that.the 
masters’ regular hands were determined to end this practice in 
the future, and they would not resume work unless their wishes 
were complied with. The masters have considered the notice, 
and have determined to dis both the notice and the 
threat, since the men’s action is looked upon as an improper 
interference with established arr: ments. 

During the depression of trade which has now existed for some 
time, Messrs. Benjamin Parks and Sons, of Woodsetton Works, 
near Coseley, manufacturers of hardware and whitesmiths’ goods, 





cern of Mr. William Davies. Mr..Jamcus Davies, ‘his brother, . is 
now joined b y Mr. Edward Davies, father of both, by whom the 
concern was founded, but. who has lately been in retirement 
from active business life. The style of the concern is now 
Davies, Bros. and Co. 

At Birmingham, this afternoon, a meeting of coalmasters was 
held, Mr. Fisher presiding, at which a deputation was appointed 
to ask the local canal companies to index all boats to the statute 
ton, in accordance with the Weights and Measures Act, thereby 
to facilitate arrangements which shall make the Act operative 
touching water as well as land carriage. The colliers are now 
paid by the statute ton, but most colliery owners have to sell 
22 ewt. to the ton. To-day also the Hollow Ware and General 
Ironfounders’ Association determined not to alter discounts in the 
ensuing quarter. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Bustvess in the iron trade of this district seems for the present 
to be almost at a standstill, and there was a very dull market at 
Manchester on Tuesday. There are a few inquiries for next 
year, but the amount of business doing for forward delivery is 
only small, whilst for immediate requiremenis there is no demand 
at all, consumers confining their purchases to the smallest  enepor 
compass, in view of stock-taking, and until the turn of the year 
no animation in the market can be ex : 

The pig iron trade is extremely dull. Lancashire makers are 
doing next to nothing, and, indeed, their quotation of 49s. per ton 
tor No. 3 foundry and 48s. for No. 4 forge, less 24 delivered into 
Manchester, almost shut them out of the market in the face of 
the much lower prices at which outside brands can be obtained in 
this district. But even in outside brands, notwithstanding th: 
low figures at which they are offered, there is little doing, and 
nominally the quotations for delivery equal to Manchester may be 
given about as under :—Derbyshire, No. 3 foundry, 47s. 6d.; 
No. 4 forge, 46s. per ton, less 24; Lincolnshire, No. 3 foundry, 
46s.; No. 4 forge, gee ton less 2} ; and Middlesbrough, No. 3 
ot 44s. to 44s. 6d.; No. 4 forge, 43s. 6d. to 44s. per ton net 
cas’ 


The demand for manufactured iron is no better than that for 
the raw material, and all the finished ironworks are short of 
orders, founders and forge proprietors complaining that no price 
will mduce specifications, and the tempting offers which are 
made by manufacturers, anxious to keep their works my 
employed, meet with no response. The quotations for finish 
iron delivered into the Manchester district are nominally without 
alteration, North Staffordshire bars being quoted at £6 to 
£6 2s. 6d.,-and Lancashire and Middlesbrough at £5 15s. to £6 
per ton, but there is a good deal of pushing for orders, and ordi- 
nary bars are offered at as low as £5 10s. per ton. 

General depression prevails throughout all the engineering 
branches of trade, and a great deal of distress is being occa- 
sioned amongst the operatives in this district, in consequence 
of the scarcity of employment, some of the largest ironworks 
finding it extremely difficult to keep even a small portion of their 
men employed. In the engineering trade connected with the 
Manchester district there are something like one thousand men 
out of employment, and in the moulding trade a similar zrumber, 
including workmen and labourers, have also been thrown out, 
whilst hundreds of men have recently been discharged by ‘the 
local railway companies. The great’ complaint bpen. 7 the 
masters is that they are overweighted by the cost of production, 
and that foreign competition is having a severe ‘influence upon 
the home trade, builders’ castings required for local. use being 
supplied by continental houses at 5s. per ton less than makers here 
can take, whilst there is every. reason to believe that not'a single 
nut and bolt manufacturer in the district has made a profit during 
the last two years. In the foundries it is estimated that little over 
half the average number of men are at present employed; and other 
branches are in much the same condition. In a recent report I 
pointed out that this prolonged depression had forced upon the 
masters the necessity of a general reduction in wages. This —- was 
commenced a fortnight ago sere eo boilermakers, and this 
week reductions of 74 per cent. are being made in all departments 
by the engineers, ironfounders, machinists, and tool-makers 
of the district, and something like 10,000 men will be affected 
by the reduction. The anchester district committee of 
the Amalgamated Society of Engineers have made an 
effort to get the notices postponed until the end of the month, so 
that the matter may ‘be more fully discussed, as they do not 
consider the reduction justifiable, but the Tron Trades ployers’ 
Association has declined to make any change in the date—the 
20th of this month—for carrying into effect the proposed reduc- 
tion. What step the men will take is at present uncertain, but 
in the present state of trade any opposition will almost seem 
hopeless, as in isolated cases where strikes‘have taken place the 
masters have had no difficulty in filling up'the places with picked 
hands on their own terms. 

In the coal trade of this district there has been a brisk demand 
for house-fire classes of fuel during the past week, and colli 
proprietors have had no difficulty in keeping their pits going fu 
time, some of them being pressed with a good many more orders 
than they can attend to at present. For this class of fuel prices 
are firm at the full list rates, but no higher. In other descriptions 
of fuel there is still no improvement; steam and fo: coal, 
burgy, and slack continue bad to sell, and very low in price. 

The answer given to me on Change at Barrow on Monday as 
to the position of trade was—‘‘ Buyers not disposed to purchase. 
makers not disposed to sell, and the market quiet, as is usual 
before the close of the year.” It is scarcely possible to conceive 
a much quieter tone in connection with the iron trade than that 
Gieslayed during the past few months, but it is a fact that buyers 
are now withholding any new orders they have till next year, and 
that: sellers have done all they could to clear out surplus stocks 
at-as good prices as the present weak demand and keen competi- 
tion will allow of. The value of pig iron is quotably unchanged, 
and I am told that makers are maintaining a firm tone. 
Forge iron is in small request, and stocks in hand 
consist chiefly of forge qualities. Steel makers are fairly 
employed, but their mills are not in regular work. Tron 
shipbuilders have not much work in hand. The ‘Whitehaven 
Shipbuilding Company on Wednesday, the 11th inst., launched a 
full rigged iron ship, named the Hdderside, built for Messrs. J. B. 
Sprott and Co., of Liverpool, of the following dimensions:— 
Length, 245ft.; breadth, 36ft. Gin.; depth of hold, 22ft.;-and net 
tonnage, 1300 tons. The keel of a new ship has been put down 
in Mr. Ritson’s shipyard, which will form the :groundwork of 
the largest vessel yet launched from this yard on the broadside 
principle. 

It is reported that during the past few weeks a large exporta- 
tion of pig iron for foreign ports has been made from Maryport. 

Orders have within the last few days been received for ve’ 
large quantities of steel rails by one or two northern  steel- 
making firms for the Scottish and Irish railways, as well as on 
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continental account. I hear an Australian order has been 
received by the Moss Bay Company. 

The Whitehaven ‘“‘ Mainband” seam has been reached by the 
Moresby Coal Company at their winning near Walkmill. The 
seam is over Sft. in thickness, and the is reported to be of 
high class quality. Messrs. Ward and Co. have nearly com- 

eted the branch line which is to connect this colliery with the 

eator and Workington Railway. ms 

The inhabitants of Maryport have decided by resolution at a 
public meeting to apply for Parliamentary powers next session to 
construct a new wet dock at re at an estimated cost of 
£100,000. The dock, which is to have an average depth of water 
of 25ft., will be five acres in extent. 

Distress is reported to mae in the Cumberland lead mining 
and smelting districts. r. W. B. Beaumont, of the Allandale 
and Allenhead Mines and Works, has given notice to his work- 
men that he will close his mines and works on the 28th inst. 
This will turn several men out of employment. A few months 
ago these works employed from 300 to 400 workmen. In the 
Alston district the Hudgill Burn Mine has been closed, and the 
miners employed at the derup Fell Mine have commenced to 
work longer hours for the same wages they previously received. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

No interview has as yet taken place between the South York- 
shire and North Derbyshire Colliery Owners’ Association and the 
representatives of the Miners’ Union on the question of wages. 
It will be remembered that the masters, after insisting upon a 
reduction of 124 per cent., intimated their willingness to meet a 
deputation from the men with a view of coming to some arrange- 
ment. I hear that there is an idea of asking the colliers to work 
an additional hour a day. is can be arranged it is probable 
that some compromise will be made in the matter of wages. It 
has been freely stated that the colliers cannot make more than 
from 18s. to 20s.a week. I was told on Tuesday by the repre- 
sentatives of one of the largest collieries in this district that the 
rate paid to coal-getters is 5s. per day, so that in the case 
of those fully employed, the weekly earnings of the collier 
would be 30s. Three to four days’ work, however, is the rule in 
this locality, so that practically the collier is at present not making 
more than about a sovereign a week. I have been informed that 
the interview between the masters and the men will probabl 
take place next week. Themen express themselves as very muc 
op} to any increase in the hours of labour, as well as to any 

uction in wages. 

The present severe weather has caused house coal to be more 
active, both for the local and metropolitan markets. There is a 
keen mms 4 xy 2 amongst coal owners. On Wednesday morning 
I observed in the offices of one of our leading coal companies that 
a cash discount of 6d. per load for house coal and 4d. for nuts and 
steam fuel was offered. This is a very unusual step to take. 
Prices have also slightly fallen. The finest coal can now be had 
from 12s. 6d. to 13s. 6d. per ton; seconds, 11s. to 12s. 6d.; nuts, 
7s. to 8s.; steam fuel is supplied at special quotations, the hard 
coal for that purpose being as high as 8s. 9d., though slack is 
ae less. 

important movement is now going on among the principal 
igo and eral manufacturing establishments. I had 
an interview on Monday with the representative of a leading 
house, who told me that the employers in the Sheffield district 
held a meeting that morning, at which they resolved upon a 
reduction of 2s. per week on skilled ur, and 1s. a week on 
unskilled labour in the engineering and foundry departments. 
The question of working hours was also considered, and I 
believe I am correct in stating that the opinion expressed was 
unanimously in favour of the abolition of the nine hours system. 
Meetings are to be held in the different industrial centres, and an 
meeting will be summoned for London, at which 
arrangements will be made for the simultaneous enforcement of 
the employers’ demands. The operative engineers are expected 
to oppose with all their powers the return to the ten hours 
system ; but the pers state that they are determined to have 
an end of it, and in the present state of trade the employers should 
* able to carry their own way. 

Messrs. Brown, Bayley, and Dixon, I hear, have succeeded, 
after considerable trouble, in rolling a steel rail with a continuous 
groove. is, when perfected, must prove an important 
speciality. 

The cutlery trade is brisker, particularly with the Western 
States of America, where trade is decidedly “‘ picking up.” The 
home market is not much improved. 

I hear that many of our local manufacturers intend to exhibit 
at Sydney. The Paris Exhibition they ed as a show; at 
Sydney they mean business. 

derman David Ward (Messrs. Ward and Payne), the largest 
sheep-shear and edge tool makers in the world, tells me that 
trade in his business is very dull. Mr. Ward, however, in 
answer to my inquiry, says he regards trade as good when he 
has nine months’ orders on his books. At present he has full 
work for his men, but nothing to look forward to. 

I was invited, on Tuesday, to examine a large quantity of 
German cutlery and hardware, manufactured by G. D. Schaaf, 
of Solingen. Although several German manufacturers have sent 
large consignments of their wares to England, and a good deal of 
it has reached Sheffield, this is the first time that any conti- 
nental maker has so boldly “invaded” our country. e goods 
consisted of scissors, pocket-knives, matchets, saws, butchers’ 
knives, cooking knives, swords, pliers, compasses, vices, braces 
and bits, gimlets, &c. Tailors’ scissors, cutting true from heel to 
toe, were offered at 5s. 6d. per pair—about half the usual price ; 
ladies’ embroidery scissors were also offered at less than half 
price ; and, pee in scissors the price was far less than the 
goods could be produced here, while the get-up and finish were 
equal to anything we have. The “‘ bows” were much truer than 
thoseinuse locally. Inspring cutlery I sawsome remarkably cheai 
specimens, four-blade knives, with pearl handles, offered at 6s. Gd. 
a dozen, ten off ; three-blade knives, with corkscrew, 7s. 6d. a 
dozen ; six to eight-blade knives, pearl handles, at 11s. a dozen. 
Saws were not any cheaper, and certainly not so good as Sheffield 
make. In all kinds of what are called ‘‘ Lancashire goods” the 
prices weresimply marvellous; bench vices offered at 12s., andsmall 
hand vices at 8s. a dozen ; hinges, 54d. a dozen ; braces and bits half 
Brice; stocks and dies, pliers and compasses, at equally low rates. 
Several representatives of Sheffield houses were inspecting them 
at the same time. apert Ae ptr pace the German make of 
scissors to be exceptionally good, but speak less favourably of the 
cutlery. A manufacturer assures me, and Mr. Schaaf’s represen- 
tative—an intelligent and enterprising Englishman, Mr. Yomans— 
confirm the statement, that the disparity in prices is owing to the 
long hours worked and the low wages paid in Germany. The 
men work from 6 a.m. to 8 p.m., for about 2s. 6d. ! en ma- 
chinery is largely used in the production. These points con- 
sidered, the German quotations cease to be marvellous. 

es t has been a great affair for skate manufacturers. 

All old stocks have been cleared out, and a manufacturer tells me 

he is pulled out of the place with orders, which he can only par- 

tially execute. One leading firm have advanced the price 20 per 

cent., = yet another firm has sold 40,000 dozens in the fast 
ortnig’ 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tone of the pig iron trade continues to be far from satis- 
factory, although, considering the circumstances, it is not worse 
than might have been expected. Makers are ——— iron in 
the same proportion as they have been doing for several months 





past, but are not selling anything like the usual quantity. The 
consequence is that stocks are increasing, and there is eve 

reason to believe that the ironmasters’ statistics for December wi 

show a very serious addition in this direction. At the commence- 
ment of the year it was deemed to be impossible that iron should 
descend so low in price as it now hasdone. At the commence- 
ment of January the quotation for No. 3 was 41s. Makers are 
now asking only 35s. In January last Scotch warrants were done 
at 51s., and they are now only 42s. It will thus be seen that the 
decline in prices has been very much greater in Scotland than in 
Cleveland, and when it is borne in mind that Scotch iron ranks 
in a higher class as to quality than Cleveland iron, the fall in 
prices is much more marked. Whether Cleveland prices will 
continue to decline is a question which the wisest cannot satis- 
factorily answer. It is the belief of Cleveland ironmasters that 
Scotch makers are now doing business at a very serious loss, and 
upon that they found their assertion that the present 
Scot prices cannot long continue. An upward tendency 
in the Scotch market will b gery a corresponding stiffness in 
Cleveland. Messrs. Connal and Co. report that the stock of 
Cleveland iron in their stores amounts to 64,900 tons, and state 
that their f.o.b. No. 3 warrants are quoted nominally at 35s. 9d. 
net cash. At the iron market at Middlesbrough on Tuesday 
makers were content to take 35s. for No. 3; 34s. 6d. for No. 4; 
and 36s. 6d. for No. 1. Merchants, however, although not 
now bearing so much, are still ready to sell iron below makers’ 


figures. 

The finished iron trade of Cleveland continues in a very dull 
condition. Messrs. Fox, Head and Co., of the Newport 
Rolling Mills, who closed their works for a few days, as I stated 
last week, for the purpose of receiving specifications from their 
customers, have now re-opened, and are fully employed in the 
manufacture of ship and boiler plates. Prices are very low, and 
manufacturers are now making no more than a bare subsistence 
out of their contracts. 

The distress in the Cleveland district is very great, owing to 
the fact that several mines and works are closed, and also to the 

atly reduced i ition of workmen. When the 
- een oa commenced the full effects of it were not felt. Large 
numbers of workmen had something beforehand, and were thus 
enabled to resist the pressure of bad times for a while. Now, 
however, those who are in work are either receiving poor wages 
or working short time, or both, and, consequently, they can do 
no more than provide for present necessities. hen, therefore, 
a time comes when works lay off for a week or two, they are 
totally without means, and dependent upon the charitable for 
support. Strong efforts are being made to meet the exigencies of 
the case, and, in addition to very handsome subscriptions from 
employers of labour, tradesmen, and private residents, the work- 
men at the various works are uniting most laudably in order to 
help their distressed fellow-workmen. 

e iron shipbuilding yards continue to afford employment for 
large numbers of men on Tees-side and at Hartlepool. The 
engineering shops have a fair amount of work in hand, but 
engineers complain that the prices they receive will hardly pay. 

The coal trade is slightly improved, especially for household 
qualities. The stiffening in the London market has had its effect 
upon the Durham collieries. Manufacturing coal, however, does 
not exhibit much change. 

The arbitration on the question of the proposed reduction of 
North of England ironworkers’ wages takes place to-day —— ) 
at Darlington, before Mr. Edward Williams, the arbitrator for 
the masters, Mr. Lloyd Jones, the arbitrator for the operatives, 
and Mr. Shaw Lefevre, M.P., the umpire. It is expected that 
the award will be given in a very short period, as it is deemed 
er that the question should be set at rest as soon as 
possible. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A BETTER feeling has prevailed in the warrant market, not so 
much on account of any improvement in the actual demand for 

igs, but because warrants were better taken up by the brokers 
fast week than had been anticipated. The refusal of the railway 
companies to make any abatement in the charges for the 
carriage of minerals, has greatly disappointed, not to say 
disheartened, the iron and coal-masters, some of whom begin to 
fear that they will hardly meet with better treatment from the 
owners of the mineral fields. Owing no doubt, in some degree, 
to the severity of the weather, there was in the course of last 
week the large decrease of 2115 tons in the amount of the foreign 
shipments of pigs. The arrivals of Cleveland iron at Middles- 
brough, on the other hand, are 2291 tons larger than op! were in 
the preceding week, which certainly does not look as if the North 
of England competition had yet been effectually met. Only a 
small quantity of pig iron was sent into Messrs. Connal and Co.’s 
stores during the week, but the total stock there now amounts to 
1999353 tons. The number of furnaces in blast is without altera- 
tion—being ninety-two, as compared with eighty-eight at the 
same time last year. 

The warrant market opened dull on Friday, but ety 
improved. Inthe morning business was done at from 42s. . 
to 42s. 10d. cash, and in the afternoon at 42s. 11d. cash. n 
Monday forenoon business was done at from 43s. to 43s. 24d. 
cash, and 43s. 3d. one month; whilst in the afternoon, 43s. 1d. 
cash and 43s. 1d. one month were the figures paid. A quiet 
business was done on Tuesday at 42s. 10d. and 43s. cash, and 
42s, 104d. and 43s. one month. There was a good business on 
Wednesday at 43s. 2d. to 43s. 3d. cash, and to-day (Thursday) 
the market was firm at 43s. 4d. and 43s. 44d. cash, and 43s. 4d. 
one month. 

For makers’ iron the demand is limited, and the figures still 
tend downwards. The reduction this week, however, which 
does not in any case amount to more than 6d., per ton is by no 
means general. The ge are as follows :—G.m.b., f.0.b., at 
Glasgow, per ton, No. 1, 43s. 6d.; No. 3, 43s.; Gartsherrie, 
No. 1, 50s.; No. 3, 46s.; Coltness, No. 1, 51s.; No. 3, 46s. 6d.; 
Summerlee, No. 1, 48s. 6d.; No. 3, 44s.; Langloan, No. 1, 52s.; 
No. 3, 46s.; Carnbroe, No. 1, 45s.; No. 3, 44s.; Monkland, No. 1, 
44s.; No. 3, 43s.; Clyde, No. 1, 45s.; No. 3, 43s.; Govan, at 
Broomielaw, No. 1, 43s. 6d.; No. 3, 43s.; Calder, at Port Dundas, 
No. 1, 50s.; No. 3, 44s.; Glengarnock, at Ardrossan, No. 1, 
47s. 6d.; No. 3, 44s. 6d.; Eglinton, No. 1, 44s.; No. 3, 43s.; 
Dalmellington, No. 1, 44s.; No. 3, 43s.; Carron, at Grangemouth, 
No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. f, 51s. 6d.; No. 3, 47s. 

There is a fair demand for manufactured iron at former prices. 
Last week’s shipments of iron manufactures from the Clyde 
included a locomotive engine, valued at £1854, for Huelva; 
machinery, £1900; together with £5000 worth of miscellaneous 
articles, "besides sewing machines’ to the value of £5373. The 
imports of foreign manufactured iron embraced 3 plates, 361 bars, 
and 260 bundles from Gothenburg; 35 en of machinery 
from New York, 20 tons of ety cg rieste, 90 cwt. of steel 
manufactures and 20 casks of nails from Rouen, 3 packages of 
plates and 50 bags of nails from Antwerp. 

The severe cold which has prevailed during the past week has 
to some extent quickened the demand for coals, of which, how- 
ever, the supply is abundant at very moderate prices. ere is 
no improvement, but rather the reverse, in the demand for manu- 
facturing purposes. The shipments for abroad are held to be a 
fair average, all things considered, for this season of the — 
and the coasting traffic is likewise moderately good. ese 


remarks accurately describe the state of the trade for the time in 
of the mining districts. 

ough the miners are not getting full time at all the collieries, 

they are working rather more hours per week than of late in 


all 





several localities, and in most cases eagerly embrace the opportunit 
of making the smallest addition to their scanty aly ‘ 

The gees Coal Company, who made a reduction of 
wages several weeks ago, have just intimated a second reduction, 
which will take effect within the next ten days. 

At a meeting of the Executive Board of the Fyfe and 
Clackmannan (Working Miners’ Association, held at Dunferm- 
line on Saturday, a feeling was ex in favour of giving 
pecuniary assistance from the Association Fund to men as 
might leave the two counties for any of the colonies in search of 
mining employment. The reports presented to the meeting 
showed that the average working: time has been reduced to about 
three days a week, but that at one colliery in the central of 
Fife, where trade had been pretty brisk, the men had been 
working full time for the last five weeks. 

Nearly every branch of trade is greatly depressed in Scotland, 
and matters appear to be getting worse. Upwards of 4000 men 
are being supported just now in Glasgow by public charity, and 
the numbers of the unemployed are daily on the increase. The 
Dumbarton shipbuilders have intimated a reduction of 74 per 
cent. on the wages of their workmen, which will affect time and 
piece-workers alike. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The stop of the West of England Bank is literally shutting 
off the capital which has helped, in a conspicuous manner, to the 
development of the iron and coal riches of the Principality, but 
it is now admitted, by some of the most thoughtful men, that more 
evil than good has been achieved by that aid. It flooded the 
district with small coal owners, enabled them to compete at an 
advantage, lowered prices, and, while attended with a momentary 
flush of tne ( led to a reaction which is now being grievously 
felt. Very possibly this blow may be the culminating one, and 
a more natural and vigorous trade may follow, though it is 
tolerably clear amongst the collieries. that some of the weaker 
ones must of necessity succumb, now that their support is gone. 
As I announced last week that grave events wonk follow in the 
track of the bank suspension, so the first crash was followed by 
the liquidation of the Blaenavon Company, which was announced 
a few da o. The number of shares held amount to 8074 at 
£50 each; ‘and three gentlemen alone, Messrs. Kennard, Waring, 
and Laing, hold 4380 shares, and are further guarantors for £20,000 
more. The works employ at least 5000 hands, have large 
collieries and mine works, and constitute the sole industry, with 
a exception, of a large district. 


he Blaenavon brand has always held high position, the iron 
ranking equal to that of the old Plymou brand of Mr, 
Anthony Hill. Of late steel works of a most complete character 


have been added, at a cost of £90,000, and a high class steel 
turned out. It is expected that there will be no stoppage, and 
that liquidation will present a more hopeful picture than has been 
anticipated. Other industries are hinted at as in a ious 
condition, and it is evident that the present winter will be a most 
severe one, ego A in Wales. 

There is still a little rail trade being carried out with India, 
one cargo of 1100 tons left Cardiff for Bombay last week. A 
few orders are being made up for Malta, Porto Torres, and Nantes, 
mostly at low figures. I have heard of one contract for steel at a 
price even under £5, and it is admitted to bea sacrifice. But 
steel rail manufacturers are not idle, and I am looking forward to 
their being enabled to turn out a good steel rail at a less cost than 
iron. 

Tin-plate makers are busy, and most of them have secured 
business for the next quarter at advanced rates. 

I have just seen a complaint from a northern source of a 
number of coal orders having found their way to Wales, the 
attraction being lower quotations, and there is no doubt a good 
deal of truth in the statement. There has been a greater degree 
of vitality in the trade this week, and not confined to Cardiff, but 
is still better shown at Newport, Mon., and at Swansea. The total 
exports of last week from the whole of the Welsh ports were 
105,842 tons. 

I hear, and it is gratifying to hear, as it shows faith in an ulti- 
mate resuscitation of trade, that one large firm have sunk half a 
inillion of raoney in an important colliery enterprise in Wales. 
Coal has not been struck, but is certain. A slight falling off is to be 
noticed in connection with French trade, Spain continues good, 
and the Mediterranean, as usual, heads the list. 

Shippers complain that they can get no freights from the Black 
Sea. The shipping industry, on the whole, is good. Freights 
continue high. Steamers and sailing vessels scarce. 

One new vessel has been added to the Cardiff fleet this week. 

The colliers still show no inclination to deviate from their 
determination not to give way tothe masters in respect of the 
sliding scale, and so at an adjourned meeting of the masters held 
at Cardiff on Tuesday it was decided to take steps for issuing a 
notice on the last day of the month for a discontinuance of the 
sliding scale at the close of six months from that date, unless 
some arrangement in modification—taking away maximum and 
minimum—be brought about in the meantime. It is to be hoped 
that the colliers will see the wisdom of concession. 

It is expected that the inquiry into the colliery explosion at 
Abercarne will be a protracted one, and that nothing definite 
will be done until the pit has been thoroughly cleared. 








THE Holly system of heating houses with steam supplied 
through street mains has just been established in S ringheld, 
Mass., where a gas company has bought the right. § oy 
is the second city to try it practically, Dockport, New York, 
having been the first. It is in contemplation to try it in several 
other cities. 
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MINING AND METALLURGY AT.THE PARIS 
EXHIBITION. 
No. IX. 

Tue collective exhibition of the mineral industry of 
Belgium was in every way worthy of the high position held 
by this small, but highly-favoured country, a result due 
to the active and intelligent co-operation of all parties 
concerned, from the scientific authorities of the State, the 

roprietors of individual mines and manufacturing esta- 
bis ments. The work of the latter has, however, been 
greatly facilitated by the existence of provincial unions 
or associations in the different min districts repre- 
senting such business interests as the members may have 
in common. These associations are sixinnumber, the vin 
cipal one being the union of collieries, mines, and smelting 
works of the province of Lidge, and the others, the Colliery 
Associations of Charleroi, Namur, the Centre, and Mons, 
and under their auspices the collections exhibited have 
been arranged and illustrated by a special catalogue, 
which will, apart from present use of considerable 
permanent value as a gtorehouse of facts relating to the 
mines of Belgium. } 

The most eee element of mineral produce— 
coal—exists in Belgium in the south and south-eastern 
part of the country in a narrow belt of coal measures, 


extending from the French to the Prussian frontier, and 
varying from two to ten miles broad, whose total area 
is estimated at about 530 square miles. This is divided 
unequally into two principal portions, that of Mons or 
Hainault on the west, occuping about three-fifths, and 
that of Liége on the east, the remaining two-fifths. The 
character of the strata is very similar to that of the North 
of France basin, except that the measures are thicker and 
squeezed by contortion into a narrower space; the 
disturbance on the north side, reversing the order of the 
stratification known as the cran de retour, is also present 
under the name of the Eifelian fault. The number of 
seams considered as workable is from 80 to 120 in diffe- 
rent districts, the greater number being between 20in. 
and 39in. thick, the lower limit of workable thickness 
is about 13in. or 14in. The small area covered by in- 
dividual concessions, and the thinness of the ig age ve 
conduced to a rapid extension of the workings in depth, 
several sinkings being more than 850 yards deep; and the 
arog depth of 322 pitsat work in 1875 exceeded 350yards. 
The deepest pit—that of Simon-Lambert, near Charleroi 
which attained a depth of 1056 metres, or 1080 metres, if 
a boring 15 metres at the bottom is included—has n 
abandoned, as the coals found were too thin to work. 
This is still the deepest vertical sinking in the world, the 
nearest approach to it being the Adalbert shaft at Pribram 
—of 1020 metres. Several of the newer pits are, however, 
equipped for drawing from 800 metres and above. The 
contorted character of the strata also gives rise to the use 
of a number of cross-cut galleries, a circumstance which 
has developed the use of Papsee ya 8 machinery under 
ground more rapidly than in most other countries. In 
the provinces of Liége and Namur and the east of 
Hainault the coal measures either come to the surface, or 
are at most covered by small thicknesses of alluvial, tertiary, 
are secondary strata; but further west gn be as in 

ce, covered by a constantly-increasing thickness of 


mort terrains, which in the district between Mons and the 
French frontier are from 1000ft. to 1300ft. thick, and pre- 
sent formidable obstacles to the sinking pits, but which 
have been successfully overcome in the numeryous sinki 

by the method of Messrs. Kind and Chaudron. 


The iron ores of Belgium are of three principal kinds, 





namely, red hematite, of an oolitic structure, found in 
thin beds below the carboniferous limestone ; brown 
minette, a calcareous Oolitic ore, like that of Northamp- 
tonshire, which is, however, principally developed in 
the adjacent Grand Duehy of Luxemburg; and con- 
cretionary limonites, in irregular masses’ and veins, in 
the districts covered by the old slaty rocks, The latter 
class of minerals is the most important as regards 
quantity, but the total production of all kinds is com- 
parativel insignificant, being ale: aie 260,000 tons, 
and probably not forming one-half of the quantity 
smelted in the country, the extra amount being imported 
chiefly from Luxemburg, and to a smaller extent from 
Spain and the Mediterranean. The statistical accounts 
ange to the general Belgian catalogue gives the 
ome production as 360,000 tons, and imported 
700,000 tons. 

Zinc and lead ores are obtained in the eastern part 
of the country, in the lower coal measures and mountain 
limestone formations between Liége and Verviers, and 
furthur east in the neutral ground between Belgium, 
Holland, and Prussia, known as the Kelmisberg or 
Vielle Montagne, the original seat of the well-known 
zinc mining and smelting company of that name, whose 
mining operations have been extended into almost every 
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SCREW ENGINES OF THE DESTROYER.—(For description see page 460.) 


country in Europe producing zinc ofes, besides purchasing 
largely from other mines, for the supply of its six large 
smelting works. 

The production of lead ore, though less considerable 
than that of zinc, is in great part contributed by a single 
mine, that of Bleyberges Montzen, near Verviers, which 
is remarkable as being one of the richest and most pros- 
perous, and certainly the most heavily watered lead mine 
in the world, the proprietors smelting all their own ores. 
The production of these two metals in 1876, for the 
whole country, amounted to 6963 tons of lead, and 
49,960 tons of zinc, a very large _——— of the latter 
being smelted from imported ores. e make of pig iron 
was 490,498 tons, of malleable iron 399,000 tons, and 
of steel 75,258 tons, figures which, when compared with 
the area of the country, show that for unit of surface 
or has the largest proportional production of steel, 
lead, and zinc. The statistics upon which these figures 
are do not, however, appear to be in all cases 
quite accurate as regards foreign countries, although 
sufficiently so for popular purposes. 

e product of Belgium is 14,329,600 tons, or nearly 
seven-eighths of that of France, although derived from a 
smaller area. The activity of working, however, does not 
appear to be attended with the same profit as in the neigh- 
bouring basin of the Nord, and Pas de Calais. In the 
province of Liége in 1876, on sales amounting to 
423 million francs, only about one million francs surplus 
was realised, as oo with twenty-seven millions 
in 1873, the former figures corresponding to about 3d. 
per ton profit. The figures, however, do not quite repre- 
sent the actual results, as thirty-two of the mines of the 
province realised 3,285,000f. profit, while the remaining 
thirty-five lost to the extent of 2,273,000f., the difference 
between the two sums being the surplus million given 


above. 

The fluctuation of profit as given by the Société des 
Charbonn du Hasard over a period of twenty-five 
years is as follows :— 


as | | 


The productions of some’ of the principal mines are 
as follows :—Société de Marihaye, Litge, 356,950 tons; 
Société du Hasard reg 225,000 tons ; Compagnie 
des Charbonn Belges Frameries, 314,786 tons ; 
Société Cockerill Seraing, 450,000 tons; Société du Levant 
de Flenu Mons, above 400,000 tons. 

These large amounts being derived from thin seams, 
necessitate very active working over considerable areas. 
Thus at Marihaye thirty seams are worked simulta- 
neously, the ground being laid out somewhat similarly to 
a mine on a mineral vein by levels 40 or 50 metres apart 
vertically, the depth of the deepest pit being 572 metres. 
The os are worked above the level by a system of 
reverse or overhand steps, 8ft. to 9ft. wide, when the 
dip is vertical, or nearly so, and in the flatter portions by 
ong wall faces of 60ft. to 80ft.in breadth, the excava- 
tion in either case being filled up by waste rock. 
In the steep workings at the Levant de Flenu its, loose 
sheets of wrought iron are laid along the face, forming a 
path for the coal to roll down to the filling places of 
hw level below, so as to prevent an undue amount of 


Compressed air is in very general use for driving the 
long cross galleries, the system of Dubois and Francois 
being most in favour, both for compressors and perfo- 
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rators. At Marihaye the average speed of driving levels 
of five square metres section is 1°80 metre per diem, in 
ordinary coal seams, and 1 metre in hard slate and sand- 
stone. For fiery mines, a method of driving levels with- 
out the use of gunpowder has been recently discovered 
by Messrs. Dubois and Francois, and used with consider- 
able success at Marihaye and other mines. The machine, 
called a Bosseyeuse, is a boring machine of large size 
capable of drilling holes 3in. to 4in. in diameter, and 
2ft. to 23ft. deep. Plug and feather wedges, of the 
regular quarry pattern, are placed in the hole, the wedge 
being driven home by a mallet of 70 lb. to 90 Ib. weg, 
which replaces the boring bars upon the machine. The 
speed of driving by this method is fully equal to that 
obtained with gunpowder in the ordinary way. 

The use of compressed air for driving underground 
machinery has been so much extended of late, that par- 
ticular interest attaches tu the question of its economical 

roduction and application. This has been investigated 
we M. Cornet, of the Levant de Flenu Collieries, who has 
adopted arrangements for the more perfect cooling of the 
air during compression, and for using compressed air in 
engines, like high-pressure steam. -He uses a single- 
acting compressor, with a vertical cylinder open below, 
and having the admission valves in the piston. The 
pressure valves are in the top cover, anda pair of tubes 
supplying “ pulverised” water, are fixed near the top of 
the cylinder. A portion of the water after the first few 
strokes overflows through the pressure valves, form- 
ing an air-tight joint, and a thin layer of water 
remains on the top of the piston, ae pe any 
escape of air as efficaciously as possible, but with a con- 
siderably less dead weight of water to be put in motion 
than in Sommeillier’sor Duboisand Frangois’ engine. The 
temperature of the air at 43 atmospheres pressure is only 
raised 7 deg. (Cent.) above that of the atmosphere ; but 
when the water injection is stopped, the rise is nearly 
100 deg. The air is applied to a pair of underground 
hauling engines, having cylinders of 0°48 metre diameter, 
and 0°96 metre stroke, and cutting off at one-third of the 
stroke, working an endless uy 5 of rather more than a 
mile long by a clip drum. The formation of ice is, 4 spite 








Cost. Sel price. Year’s profit. 
Francs per ton. Francs per ton. cs per ton. 
1853. 5°92 ei ee 78 
1865 . 4°20 9°65 5°45 
1873. 8°60 20°40 11°80 
1877 ... 770 GD ae ose 2°10 


of the extreme cold produced by the work of expansion, 
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prevented by an injection. of finely divided water at the 
temperature of ‘the mine, about 18 deg. The “pul- 
verisers” used in these machines are discs perforated 
with numerous minute holes, arranged to give a series of 
slightly convergent jets, which strike against .a cent 
cone, and are broken up into the finest sprays. 

In the greater number of older mines, the types of 
drawing engines are very similar to those of the north of 
France, z.e., direct acting, with either horizontal or vertical 
—— with flat ropes of aloe or manilla winding upon 
“bobbins.” The increasing depth of the pits, has, however 
led in many instances to the substitution of iron or steel 
ropes, with a considerable saving of dead weight. This, 
according to the estimate of the Chatelet Ropery Com- 

ny, amounts to nearly one-half in a pit of 900 metres 

eep, where steel is substituted for vegetable fibre ; the 
relative weights of the rope required for lifting a cage of 
6} tons, being 10°1 tons in aloe fibre, 8°27 tons in iron,and 
5°28 tons in steel wire. The most remarkable example 
of the use of round wire ropes is afforded by the new 
engines at the Puits Marie, belonging to the Société 
Cockerill, at Seraing, which has been erected for. the 
purpose of winning an area of. coal, estimated at about 
twenty-one years’ supply, at 700 metres maximum depth, 
is has a conical drum with a wrought iron channelled 
spiral bed for the rope, the initial diameter of the coil 
being 5 metres andthe final one 10metres ; thirty-nineturns 
are required to draw up the loaded cage of 4°16 tons. The 
rope for this depth is made in seven sections, the number 
of steel wires, 180, being constant.throughout, but 
tapered in from 2°2 to 16 mm. im thickiiess in 
different sections. They are made up into small strands 
of six wires with hempen cores, five strands being formed 
into a thin rope, and six of these again into the full sized 
rope round a larger hempen centre, the total diameter 
varying from 40 to 52 mm., according to the thickness of 
the wire. The distance of the drum from the guide 
ana on the pit head frame is 55 metres, the latter 
ing 30 metres high. These dimensions were considered 
necessary owing to the oblique lead of the rope, but the 
results seem to show that the engine is so easily managed 
that a less head room would have sufficed. e steam 
cylinders are 0°90 metre diameter and 2 metres stroke, 
with Corliss framing. The steam valves are of the 
double-beat form, with expansion gear variable by hand. 
This machinery, although only represented by drawi 
are probably the most remarkable wens of ‘the 
application of spiral drums yet constructed. 

e use of double-acting engines with rotary motion 
and fly-wheels for pumping, is becoming very general in 
Belgium. The latest construction was shown in a full size 
example of 300-horse power by the Société Cockerill, 
together with a series of drawi illustrating the 
development of this > aa ged form, from an engine con- 
structed in 1827. veral of these engines are con- 
structed for the lead mines of Bleyberg, which, therefore, 
deserves some notice for its pumping arrangements. The 
lode which is at the junction of the mountain limestone 
with the coal measures extending east and west for about 
4} miles, is a large fracture occasionally expanding into 
chambers, filled with broken rock, more or less ¢ 
with blende and galena. The workings extend to 
198 metres below the surface, and the position is such 
that the drainage of a considerable area finds its way. 
through the fissures in the rocks, so that in ordinary 
weather about 6000, and in rains, or during melting 
snows, nearly 10,000 gallons per minute have to be 
removed by the pumps. The total pumping power 
employed is 3300-horse power, the annualc being 
about £20,000. 

In the early days of the mine, a water-wheel of 90- 
horse power, with pumps of 0°60 metre diameter and 
1% metre stroke, was the first machine in use, and 
it is still at work. In 1857 a pair of Cornish engines, 
of 2°65. metres cylinder diameter, 3°65 metres stroke, 
with pumps of 1 metre diameter and 2°850 metres 
stroke, were erected by the Société John Cockerill. 
The average working speed is seven strokes per minute, 
and the volume of water lifted at each stroke about 
520 gallons, In 1860 two direct-acting condensing 
engines of 500-horse power each, with 0°65 metre pumps 
were added, and in 1867 a fifth, of 640-horse power. This 
is a direct-acting compound engine, with counterpoise 
beam, and a fly-wheel of 10 metres diameter, weighing 
52 tons, and is the first large rotary engine for pump- 
ing made at Seraing. The steam cylinders are 1°6 metre 
and 2 metres diameter, and 1°250 metre and 2°250 metres 
stroke, and the Denies of 0°65 metre diameter, and 
2°50 metres stroke. e sixth engine is direct-acting, 
of 2°20 metres cylinder diameter, and 3 metres stroke, 
with pumps. of 0°80 metre diameter. With this enor- 
mous power the mines have been kept continuously at 
work for twenty years, and in spite of the heavy cost of 
fuel, the profits divided in twenty-eight years have 
amounted to about four times the original capital of 
£103,000, in addition to about £267,000 spent upon plant, 
building, and other improvements. 
hat may be considered as the latest develop- 
ment of Belgian practice in the construction of pump- 
ing machinery was found in the large engine of 
300-horse power from Seraing, exhibited in motion. 
This has a single vertical cylinder, taking steam on 
both sides of the piston, and communicating motion 
to the pump rod by an unequally armed beam of 
lattice construction. in wrought iron, the length 
of stroke being, on the steam side 2°5. metres, and 
15 metre in the pump. Two fiy-wheels are placed on 
the steam side, the axis of their connecting rods lying in 
the same pee with the line of effort of the. piston, 
their crank shaft being below the cylinder, so that the 
regulating action is exerted directly upon the piston 
without any oblique strains upon the beams or its centre 
bearing. e four steam valves are of the double-beat 
form, moved by cams, the steam being generally cut 
off at about one-fifth of the stroke, with an initial 
pressure of four atmospheres. The main rod in the 
sha sof wrou ‘ht iron, divided into two narallel lines of 





bars of circular section, the separate lengths being joined 
by collars overlapping bosses of enlar, ee so that the 
metal is nowhere weakened by bolt holes or diminished 
in substance in any way. Asarod of this kind can only 
work in tension, a proper strain is) kept, upon it by 
stretchmg weights attached at different points. 

counterpoise for a portion of the weight is obtained by a 


prolongation of the beam on the steam side, from which } baths 


a loaded box or a. series of weights is suspended by two 
strong rods, and moves up and down in a special pit, in 
the contrary direction to the main rods. The pumps, of 
the Rittinger or telescopic construction, the working barrels, 
and rising pipes are in the central space between the 
two. lines forming the rod. The latter is guided at 
intervals by wooden packings moving between cast iron 
box guides supported upon iron girders, which serve as 
catch pieces in the event of the rod breaking. The main 
beam bearings are supported upon cast iron uprights, 
which with a diagonal strut on one side_ form. the entire 
framing, the engine being perfectly independent of the 
masonry of the engine-house. The lifting crab for the 
pit work is a small geared engine, with a flat rope 
drum attached to a cross. bar between the two uprights, 
and is remarkable for its extremely compact and handy 
arrangement. Four or five of these engines have been 
erected up to the present time; their maximum working 
speed is about thirteen revolutions, but they can be 
worked as slow as four revolutions, below which speed 
there is a difficulty in getting their cranks over the 
centres. ' . 

An engine of a somewhat similar character, designed 


by M. Guinotte, was exhibited—in drawings only—by the 
Société de la Meuse. This has neery n erected at 
the mines of the Société de Bascoup, and is of the double- 


acting condensing with rotation, and expansion in 
one cylinder, the distinguishing peculiarity being in the 
fly-wheels, whose rims are arranged to receive extra 
weight up to a maximum of 80 tons, the load being so 
arranged that the speed shall be sensibly slower in passing 
the dead points in order to allow the pump valves to close 
properly. This colossal engine is of 1200-horse power and 
weighs inallabout400tons. Thisincludes anunequalarmed 
beam of rivetted steel of 30 tons, Bones upon two 
pyramids or “ crinolines ” of 32 tons. ‘The steam cylinder 
is 1°400 metre diameter and 3°5 metre stroke, with slide 
valves. The pumps are of 0525 metres diameter 
of pl r _ 15 — — . oe of 
engine e same makers, design y C. Kley 
of Bonn, aouibinad the use of both fly-wheels and 
cataracts, and may be worked intermittently in the 
same way as an ordinary Cornish engine, and the 
valve gear being commanded directly by the beam, as in 
the latter, is entirely independent of the fly-wheel. Two 
engines of this pattern of 100-horse power have been con- 
structed for mines belonging to Vielle Montagne Com- 

ny in Germany, and the first has recently been success- 
fully started. A pair of large rotary compound engines 
of 250-horse power each by the same maker, on a former 
design of Mr. Kley’s, are in use at Vielle Montagne, and 


others of wer, 500 and 600-horse, are at different 
collieries in ium and Westphalia. ‘ 
The ventilating machines used in Belgium are chiefi, 
those of Fabry, ielle, Lambert, | neat and Gui 
the latter being the most popular. The Socicté de 
Marcinelle and Couillet exhibited a portion of a Guibal 


fan of 12 metres diameter, and 2 metres breadth of 
face, driven by a Corliss cg of 0°62 metre diameter 
and 0°85 metre stroke, with variable expansion gear, 
the latter being governed by a barometric regulator, 
which, when the atmospheric pressure diminishes, 
lengthens the period of steam admission automatically, 
and increases the speed of the fan. At the same time, 
an electric bell is set in motion, and rings as long as the 
fall continues. With an increase of pressure, the bell 
stops, but the barometer has no power to close the 
steam valve, which must be done by the hand of the 
engineman, the governing action being in one direction 
only. The maximum speed attainable is 80 revolutions 
per minute. This is the second fan of this class con- 
structed, the first, which is precisely similar, being 
erected at the collieries of Sacre Madame, near the 
Charleroi, the exhibited one being made to the same 
order. Tn another direction the Maison Beer have 
sought to improve the Guibal fan by reducing its size, so 
as to make it cheaper and more handy for a given amount 
of work. This may be done by increasing the size of the 
admission passages above the proportion current in the 
large sized fans, and having a three-cylinder engine to 
obtain uniform and rapid rotation. In the designs exhi- 
bited in support of their propositions, the fan is 
4:2 metres diameter, with a sheet iron casing and cast 
iron frame, and two intakes, each of 1°20 metre diameter, 
the driving engine of 36 actual horse-power being equal 
to.a speed of 157 revolutions per minute. The cost of a 
ventilator of this size complete is estimated at 15,000f., 
while one of the ordinary construction of 9 metres dia- 
meter in a masonry casing costs about 25,000f. 319 

The sereening arrangements of the Belgian collieries 
are generally sumilar to those of the North of France. 
One of the most complete arrangements is that of the 
Société des Charbonnages du Hasard, which classifies the 
coal into four sizes by the alternate use of long riddles 
and drum sieves, the sized coal being in.each instance 
delivered to a continuous picking table formed of flat 
hemp or aloe ropes, supported at intervals by rollers, to 

revent sagging, where the shale is separated by hand. 

hese tables are carried as near as possible to the point 
of delivery, in order that the sisal ced may be loaded 
into railway wagons with as little additional breakage 
as possible. The whole apparatus, which includes a 
Berard washing machine, is driven by a 30-horse steam 
engine, and is equal to the treatment of 400 tons of coal 
in ten hours. Its cost is about £4000. 

In the metallurgical department, the objects of chief 
interest are the series of examples of rolled iron exhi- 
bited by the Union of Forge-masters, of Charleroi. 
These include bars of the. most diversified sections ; but 





no. details of manufacture are given. The samplés of 
sheet iron are most remarkable; having a bloom nearly 
equal to that of Russian sheets. 

Of. the; numerous arrangements for promoting the 
health and comfort. of the miners adopted by: the 
different coal companies, one in particular deserves 
notice, namely, the provision on the pit, banks, of 
and laundry machinery for underground clothes, 
This has been done in sev cases, the most complete 
arrangements being probably those adopted by the 
Hasard Company, who have also built a os hotel or 
boarding-house,, where single men are provided with 
board, lodging and washing.at the rate of 1°50f. per diem. 
The first of these, the Hotel Louise, accommodating 200 
men, has been so so.successful that a second to provide 
lodging for 180 more is nearly completed. 

e most prominent exhibitors in this as in the mini 
branch were the Société Cockerill, who sent a full 
sized. duplicate of their rail finishing mill in their new 
steel works at Seraing. The works, which are entirely 
supplied with ores from Spain and Algeria, will, when 
completed, include four blast furnaces of 7000 cubic 
feet capacity, each making from 50 to 55 tons of 
Bessemer pigs in 24 hours. The blast is heated, by 
Whitwell stoves to 550 or 600 deg. Cent., the consump- 
tion of coke being from 21 to 22 cwt. per ton of metal. 
The latter is taken in the melted condition to the 
Bessemer converters, of which there are four of 7 tons 
capacity, making 300.tons of ingots daily. The blowing 
engines, of the compound type, are of 400-horse power, 
consuming about 13 kilog. of coal per horse-power per 
hour. The rail ingots are re-heated in gas furnaces, with 

measuring 4°5 by 5 metres. The blooming rolls, two 
pairs of 34in., are driven by a reversing Ramsbotton 
engine with cog gearing, making 45 revolutions a 
minute; the finishing train, which is similar to that 
exhibited, has two pairs of 24in. rolls, which are 
driven direct from the crank shaft of the engine, 
the latter being reversible by cams sliding on rotating 
shafts and movable by hand, without the interven- 
tion of an hydraulic or auxi steam engine. The 
steam cylinders are 40 metres in diameter, and work up to 
about 500-horse power. The cam gear furnishes a very 
delicate means of varying the amount of expansion by 
hand, according to the resistance of the pile in the grooves. 
In both mills the steam is condensed, the air-pumps 
being driven by a special engine. The largest out-turn of 
this mill has been 2052 tons of steel rails in one week, 
and the highest day’s work 187 tons in twelve hours. 
With this plant the transformation of iron ore into steel 
rails has been accomplished in thirty-six hours, thirty- 
four hours being required for the production of the pig 
metal, one hour for blowing and casting the ingots, 
and the last hour for reheating and passing them through 
the rail mill. 

Lead smelting was represented by the products of the 
Bleyberg Works, which use a special modification of the 
Flintshire reverbera-tory furnace, and by careful de- 
silverising and refining, produce a very high class pig 
lead. Zine was represented by products only, principally 
by the Vielle Montagne Company. 








TIMBER IN MARINE WORKS. 
By Granam Situ, C.E. 
No II. 

The preservative properties of creosote in one form or 
other were understood and appreciated by the ancients 
who are a to have employed it in the making of 
mummies, but pure creosote is thought to have been first 
obtained by Reichenbach from wood-tar. It is now con- 
sidered to be identical, or at least isomeric* with car- 
bolic, cresylic, and other similar alcohols, derived in 
large quantities from coal-tar. Fownes in his “ Manual 
of Chemistry,” which is a standard work, remarks : 
“Creosote is a colourless somewhat viscid oily liquid of 
great refractive and dispersive power. . . .. It takes 
fire with difficulty, and then burns with a smoky light. 
When quite pure it isnot altered by exposure to the air, but 
most-of the creosote of commerce gradually turns brown 
under these circumstances.” The creosote employed for 
preserving timber is derived by the distillation of coal- 
tar, in which it exists to the extent of from 25 to 30 per 
cent. On heat being applied to the retort which con- 
tains the tar; water, ammoniacal liquor, and light oily 
matter over into the receiver ; then the hydrocar- 
bons of the benzol series follow at increasing heats 
from 212 deg. to 300 deg. Fah.; then the. carbolic series 
become volatilised at heats ascending ‘from 300 deg. to 
400 deg.; and lastly the dead oils and anthracine,.so 
largely used as a substitute of madder root, are discharged 
at higher heats up to 600 deg. Fah. The residuary 
matter in the still is yet fluid, and when drawn off con. 
stitutes ordinary coal-tar pitch. That portion here recog- 
nised as dead oil is or ought to be the oil used for 
creosoting timber, although fifteen or twenty years ago 
all the heavy tar-oils remaining after the lighter oils had 
been separated by rectification were used for the p ) 
but now the carbolic acid and naphthalic compounds, as 
well as the lighter oils, including benzol, cumo ol 
and xylol are carefully separated, refined, rectified, and 
employed for the production of aniline dyes and other 
useful purposes.’ Some engineers consider that the car- 
bolic acid which is velatifised at something less than 
400 deg.’ Fah. has much to do with the preservative 
powers of creosote, and the Belgian Government rejects 
that which has not at least 5 per cent. of this substance 
in its composition. mb . 

In the method of impregnating timber first adopted b 
Bethel the timber was placed in drying-houses, t. rough 
which smoke and heated gases from furnaces were ma 
to pass, and by this means the wood was much reduced 
in weight in the short space of ten or twelve hours. It 
was then either soaked in hot creosote oil, or placed 

* “Two compounds are said to be isomeric when they have the 
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empirical formula or reentage composition, but exhibit- differen: t 
properties.” —Fownes’ eMantial ofeh try,” page 543. oo 
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in iron cylinders and the oil injected under pressures 
varying from 60 Ib, to 170 lb. per square;inch, » Creo- 
soting tanks are of all sizes, but those in more general 
use are cylindrical in form, about 6ft. in diameter and 
6oft. to 80ft. in length, constructed with wrought iron 
plates, gin. in thickness, and capable of withstanding 
an internal pressure of from 150 lb, to 250 lb. per 
square inch. Tram rails are usually laid along the 
bottom of the cylinders, upon which small iron trucks 
run for facilitating the charging and drawing of the 
timber. One end. of the cylinder is provided with a 
door, closed by screw dogs, which fits with a grooved 
joint so that the whole of the cylinder may be rendered 
air-tight. The cylinder is usually ze over a tank 
or reservoir eontaining the oil, which is heated by 
means of steam pipes to a temperature of about 
120 deg. Fah., and the oil 1s maintained at this tempera- 
ture pe the whole of the process by similar pipes 
placed in the interior of the cylinder. Engines, boilers, 
air pumps, and force pumps of sufficient power to 
cause a good vacuum in the cylinder, and to put a 
maximum pressure of 170 lb. per square inch on the 
oil when forcing it into the wood, as well as other 
minor appliances, form part of the necessary apparatus, 
but drying-houses in connection with the process have 
for one reason or other been entirely dispensed with. 
The types and sizes of plant for creosoting timber are 
so various that space will not permit of their being 
described in detail. They may yet be said to be nearly 
identical in principle. After the timber is stacked in the 
cylinders in such a manner that the oil may get freely 
to all parts of its surface, the air pumps are set going 
and a vacuum maintained in the cylinder until the mois- 
ture and sap are drawn out of the wood. The time for 
which the vacuum ought to be kept on will depend on 
the class of timber and its condition, it can consequently 
only be determined by experience. After the vacuum 
has been left on for a sufficient time the connection with 
the oil store tank is opened and the creosote rushes into 
the cylinder and nearly fills it. The valve controlling 
this supply is then closed, and the pressure pumps are 
started and kept going until the specified quantity of 
creosote has been injected into the timber. Upon the 
operation being completed the oil not absorbed by the 
timber is let into the store tank below, the cylinder door 
opened and the timber withdrawn. The pressure pumps 
generally take their supply of oil from a separate tank to 
that used in filling the cylinders. This is of such a size 
and so arranged that the man in charge by inspecting a 
gauge may ascertain how much oil has been forced into 
the tanks from the time when the cylinder was full, and 
by knowing the quantity of wood they contain he is able 
at once to determine when the specified quantity has 
been injected. Upon this point it 1s always well for the 
engineer to satisfy himself by weighing the whole or 
portions of the timber, both before and after treatment. 
From what has been said it is evident that the time 
required for creosoting wood, the quantity of oil which 
can be forced into it, and the required amount of pres- 
sure per square inch entirely depend upon its species, 
condition, and the purpose for which it is intended. On 
these points therefore no general laws can be laid down. 
Yellow pine, for instance, may with ease be impregnated 
with 12 Ib., and Baltic fir with 10 lb. of creosote, whilst 
other timbers of a denser nature, such as pitch pine and 
oak, frequently cannot be made to take half these quan- 
tities. When »ine and firtimbersare to be employed in sea 
works, English engineers are generally contented if it is 
creosoted with 10 lb. of oil per cubic foot, but French 
ie requite it to be impregnated with 18} Ib. per 
cubic foot. We incline to think that 15 Ib. per cubic foot 
injected evenly over the entire surface will prove amply 
sufficient in most marine situations. It’ must. be. under- 
stood that nothing like these quantities can be: got. into 
wet and improperly-seasoned timber, and unless. the 
engineer believes in one or other of the many means of 
artificially seasoning timber, he ought tospecify that only 
that which has been stacked for six months shall: be 
allowed to be creosoted, and he should at the same 
time take care to see that his specification ‘is 
carried out, and not allow timber to go’ straight 
from the quay to the tanks, as not unfrequentl 
happens with large. timbers of. varying sizes wie 
as those usually employed in marine works. “Sleepers 
ing of standard sizes are produced in enormous quan- 
tities, ponsvanpnny with these there is not so much. diffi- 
culty, as firms such as Messrs. Burt, Boulton, and Hay- 
wood always have a large number of seasoned sleepers in 
stock ready to undergo the process. f 
It is sometimes thought . young engineers that’ the 
creosote should me right through the timber, but 
this is practically impossible with fir timbers, and, in 
fact all other timbers excepting birch, which may ‘some- 
times be creosoted throughout. In ordinary practice the 
' oil seldom ay apap to any very great depth below, the 
surface. It is at once evident therefore that the scant- 
ling of the timber has much to do with the, amount, of 
creosote which should be injected. A piece of timber 
12in. by 12in. will expose four venehains feet per foot 
run to the action of the oil, whereas if this be cut into 
pats 6in. by 4in., the surface exposed will be nearly 
oubled, and consequently under these circumstances, 
it will require very much more oil to creosote. it: to the 
same extent as when in a whole balk. If the timber-be 
not thoroughly dry and properly seasonedthe creosote will 
hardly penetrate beneath its surface, it will yet forma 
sufficient envelope to confine the water and sap in the 
interior, so rendering the wood liable to rapid’ internal 
decay, in the same manner as happens when improperly 
seasoned wood is painted or tarred. The antiseptic 
properties of the creosote have little power over those 
i of the wood with which it is not in contact. 
herefore unless the timber is free from sap, and the 
creosoting properly effected, for land purposes the timber 
will be much better if left in its natural state, and at 
least 8d. per cubic foot will be saved. Creosoting con- 
tractors will undertake to impregnate ordinary pitie 





timber with 10 Ib. of oil per cubic foot for from 5d. to 
64, pric! f course must be paid if the work is apcoptody 
éven although it does not Contain the specified quaritity, 
but in addition there are always contingent expenses, 
such as carriage to and from the works, which will bring 
it quite up to the above stated figure. ; 

n positions where the strength of the wood is not 
called to any great extent into play, timber may be 
employed in its natural round form. The creosote will 
penetrate very readily into the soft sap wood, rendering 
it durable yet. without adding much if anything to its 
strength. Unless the process of creosoting is thoroughly 
well carried out there is some danger in allowing sa 
wood to be éreosoted, as some portions of the unmatt 
wood may not be reached by the oil. Before the timber 
is put into the cylinders it should be cut as nearly as 

ssible to its finished size, more especially if intended 
‘or sea works, as any portions of the wood left exposed 
form so many weak pointsfor attack by: insects... It should 
also be examined to ascertain if it is sound, a precaution 
which is too often omitted. There seems to be an 
idea prevalent that any timber is good enough for 
creosoting, and that so long as it is blackened the 
desired end has been accomplished, 

There are many positions in which creosoted timber 
cannot be pit 9 on account of its unpleasant smell 
and’ its supposed liability to take fire, which is to be 
regretted, as creosote is undoubtedly a strong preservative 


and repels the attacks of vegetable and nearly all species | fi 
of animal life. It would appear that the inflammability 


of creosoted timber has been somewhat over estimated, 
or how is it that the creosoted wergy ot ‘on railways, 
which frequently have burning ashes from the locomo- 
tives falling upon them, are not continually being 
destroyed? It does not stand to reason that because a 
railway bridge was destroyed by fire on the introduction 
of creosote that its use for structural purposes should 
therefore be condemned. Timber railway bridges are 
always very liabl@'to catch fire, and dozens of uncreosoted 
timber bridges have been destroyed by fire in diffe- 
rent parts of the world. It cannot yet be denied 
that’ if a creosoted structure takes fire it will be 
very much more difficult to extinguish than one con- 
structed of ordinary timber. The late Mr. Martin 
Murphy, F.C8., principal of the Liverpool College 
of Chemistry, in giving evidence for the Mersey 
Docks and Harbour Board in their action against the 
Liverpool Gas amiry" 4 for the destruction by fire of 
the landing stages of that port, stated that soft wood 
is ultimately carbonised at a sustained tempera- 
ture of 360-dege¥ah., or about the lowest temperature at 
which creosote oil used for engineering purposes. will 
distil or give off an inflammable vapour. Lights»may be 
applied to creosote in bulk, and at ordinary temperatures 
it cannot be made to take fire. Even a red hot poker 
put ‘into a quantity of creosote will fail to ignite it unless 
the heat is sufficient toraise a portion or the whole quantity; 
to atemperature closely speeding its boiling point, but 
the creosote in direct contact with the hot poker will, 


= off fumes which will ignite on the application of ‘a } 
ame. f 


t rubbing with fresh creosote oil the surface of a 
f yellow pine which had been creosoted some two_ 





ore ) soted a 
‘ously, we placed it over and within 3in; of the 
te eflame from an ordinary tallowlamp. A small hole’ 
t in the wood in order to allow of a thermometer 
being introduced in such a manner that its bulb was 
exposed directly over the flame. In five minutes the 
temperature noted was 190 deg., Fah., but. the timber did 
not show the slightest signs ot catching fire, nor 
of giving off smoke or fumes during the twenty minutes 
that the weod remained -exposed,, The flame: towards 
the,.end. of),,the. experiment, dropped ‘to. 4in. to..43in. 
below the: under: surface of the wood, so-causing the tem- 
perature to: decrease to 183 deg. Fah. 
We further carried | outa: series: of experiments | with 


thin pieces of thoroughly seasoned and perfectly dry yellow |: 


pine taken froma pattern shop, and ‘some pieces of ‘the 
same wood impregnated with about 151b. of creosote to 
the cubic foot. ° The pieces selected were taken from the 
énds of timbers, as they always take a larger quantity of 
oil than: ‘the other portions of the wood owing to_ its 
penetrating through the a sin ends and running along 
the fibres. A; piece of.yellow pine was, placed by the 
sideof.a piece of ereosoted yellow. pine, a space.ef, lin. 
in\width being Jeft between them. A short length of tin. 
square red iron heated all over toa cherry-red was placed 
upon them: and allowed to remain until:quite cool, the 
result’ was that quantities of vapour were given off from 
both pieces, but there was no flame although the pieces 
were charred under the iron to a depth of quite, ,‘;in. 
When the iron’ was heated to a’ white heat both pieces 
at once caught fire simultaneously and burnt. freely. 
Eight other experiments of a like nature were made 
with the iron varying from a cherry-red toa white heat. 
In four instances neither of the pieces ignited, in two 
they at once; caught fire URLSPRROUT, and. in, the 
remaining two cases the uncreosoted) yellow pine took 
fire and the creosoted did not, but after the iron was 
cooled to such an extent. that the timber unquestionably 
would ‘not take fire’ a lighted taper on being’ applied 
we the fumes from the creosoted timber at’ once ignited 
them. 

Similar pieces of wood to'those employed. in the last- 
wnentioned experiments were placed at varying heights 
above the flame of a gas jet, which being protected by 
screens from draughts, gave a. good steady flame 23in.,in 
height, sometimes flickering to 3iin. The results of our 
observations are as follows :— 

Experiment No: 1.-—A piece of yellow pine was placed 
directly over and atthe height of 4}in. above the top of 
theflame; afterwards “a piece of creosoted yellow pine 
was similarly placed over the same flame, but in neither 
instance was the slightest effect perceptible at the end of 
fifteen minutes. 

Experiment No. 2.—The height of the wood above the 


i 


quantity of 
ies itive, 





top of the flame was 2hin. The yellow pine in ten 


minutes was discoloured and rather more so at the end 
of se minutes. With the creosoted yellow pine the 
oil began to éxude in five minutes, vapour or smoke was 
being given off at ten minutes, but at the end of fifteen 
minutes the surface-of the wood was no more affected 
than the yellow pine, a lighted taper applied to the 
vapour or smoke, which was being given off failed to 
ignite. it. In no instance was thereyany flame or 
appe rance-of fire. 
“ Eaperiment No. 3.—The height of the wood above the 
of the flame was lzin. ‘The yellow pine in ten 
minutes was slightly charred, and only required contact 
with the flame to catch fire. The creosoted yellow pine 
gave off vapour, so that at-the end of ten minutes it was 
much dried, but it did not catch fire. 

Experiment No. 4.—The height of the wood above the 
top of the flame was 1jim, The yellow pine in ten 
minutes was slightly charred, and in much the same con- 
dition as.that of No. 3. The ereosoted yellow pine caught 
fire in seven minutes. 

Experiment No. 5.—The height of the wood above the 
flame waslin. The yellow pine caught fire in forty seconds, 
the creosoted yellow pine in thirty seconds. On this 
experiment being repeated with pieces of wood of slightly 
larger dimensions the yellow pine caught fire in two 
minutes thirty-five seconds. The creosoted yellow pine 
began to flash almost immediately, and continued to do 
so for one minute thirty seconds when the wood caught 


re. 

Experiment No. 6.—A piece of yellow pine and a 
similar piece of creosoted yellow pine, each 4in. square 
and of sufficient length to rest on supports, were placed, 
just over and in contact with the flame. The yellow pine 
burnt. completely through in two and _ three-quarter 
minutes, the creosoted yellow pine in three and three- 
quarter minutes... On repeating the experiment the 
yellow pine burnt through in the same time, but the 
creosoted yellow pine required a little over four minutes. 
In all cases the fire was quite local, and confined to the 
portion directly over the gas flame ; in no instance did 
the flame spread along the sticks. 

It may be well to call attention to the fact that it was 
only in those instances where the fiame was brought so 
close as to be almost in actual contact with the wood 
that the creosoted took fire more readily than the 
uncreosoted specimens, and even then there is not a large 
margin in the results. The experiments numbered 1 to6 
were repeated, but where no note has been made the 
observations agreed so closely that any difference was 
imperceptible. We have already stated that it is most 
difficult to extinguish a creosoted timber,.strueture after 
ence it has caught fire, and undoubtedly creosoted wood 
is more combustible than that uncreosoted, for not 
only has the wood to be consumed but also the oil con- 
tained in its pores which is highly combustible when a 
sufficient quantity of heat is supplied to produce rapid 
eyaporation. The terms combustible and inflammable 
are yet by no means synonymous, and these experiments 
goa long way in our estimation to prove that creosoted 

er is very little more inflammable than that 
uncreosoted, although undoubtedly considerably more 
combustible. At the-same time it must be pointed out 
‘that they do not allow for the well-ascertained fact that 
when some coal tar crcosotes are allowed to stand a 
‘ crystalline matter separates; principally 
which- will-melt-at about 80 deg. Fah., and 
take fire on the application of a flame somewhat more 
readily than the heavy creosote oil. There is always a 
remote danger of this action taking place when creosoted 
timber is employed, but science is gradually perfecting 
methods for economically separating the naphthaline from 
the. creosote oil,.and chemists have sanguine hopes that 
at,.no, very. distant, date the quantity. of naphthaline 
remaining in.,combination will be reduced te such an 
extent as to be for all practical purposes inappreciable. 








Wasaineton (DtrHaM) Water Suppiy.—For this seheme 
there were eighteen tenders received varying from £4835 to £3364 
for the supplying and laying of about eight miles ‘of cast iron 
Water mains 6in., 4in., 3in:, and 2in., with meters, sluice, air, and 
reflux’ valves, hydrants, expansion joints, and all other necessary 
‘appurtenances in connection with new works for the water supply 
ot ‘Washington, Usworth and Barmston townships in the county 
at ,Durham ,for. the Chester-le-street Union Rural Sanitary 
Authority ;.Mrs D. Balfour, C.E., engineer. , Quantities supplied. 
The tender of Mr. George Hunter, contractor, Newcastle-on- 
Tyne, at £3376, was accepted. 

Tue Ramway,.anp OrrictaL. Diary For. 1879-——We have 
just received from. Messrs, Corguodale and. Company a copy of 
this diary, useful to all connected with railway business in any 
‘way. sides. affording a diary with seven days on a page, and 
the usual calendars, postal stamp and banking directories, it con- 
tains ‘decimal tables for every penny in the pound—for interest— 
for ‘worth'of reversion to £1 after a number of years; of annual 
sinking fund to raise given sam in given time, and of amount to 
which given sum will by interest accumulate in given time. ‘The 
railway directors’ and officials’ directory traffic returnsand accounts 
and index to railway officers, of course form the most characteris- 
tic part of the diary, but there are many other kinds of informa- 
tion contained in it which make it very useful to all interested in 
railway matters, 

SHIPBUILDING AT WEST HARTLEPOOL IN.1878.—The returns of 
the number and tonnage of the vessels built at West Hartlepool 
in 1878 are-now complete, and they prove that there has been a 
considerable increase in both. number and tonnage.’ From the 
Middleton yard of Messrs. Edward Withy and Co., nine vessels 
have been iaunched in 1878, the tonnage being 11,067°74 ; and the 
nominal horse-power.1110. In 1877 the same firm launched eight 
vessels of a tonnage of 11,678 and a nominal horse-power of 1070 ; 
and in 1876, the Jaunches were also eight vessels of 8693 tons, and 
880-horse power., Messrs. W. Gray and Co. launched from their 
West Hartlepool yard in 1878 no less than seventeen’ vessels, the 
tonnage being, 28,202 and the horse-power 2460.. From the same 
yard in 1877 the launches were fifteen vessels, of 22,564 tons, and 
1820-horse power ; and in 1876 the launches were nine vessels of 
12,834 tons and 750-horse power. Adding the numbers of another 
firm, ‘which has not built in recent months, the following is the 
number, &c., of vessels launched at the Hartlepools in the three 
years: in 1876, seventeen vessels, of 21,527 tonnage, and 1630-horse 
power ; in 1877, twenty-three vessels, of 37,624 tons, and 3260- 
horse power ; and in 1878, twenty-six vessels, the tonnage bei! 
39,269, and the horse-power 3570. Alike in number, tonnage an 
power, the vessels built in 1878 are larger than in any year since 
the commencement of the industry at the port. 
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CoMPETITION in the production of machinery with makers of 
other lands enforces an almost American studiousness in the 
search for labour and time-saving tools and machinery. We 
illustrate herewith a very useful machine for moulding spur 
and bevel wheels, and wheels of almost any other character, 
and one which may be called a general pu machine, 
because of the large range in the size of the wheels that can 
be moulded by it. Our illustrations show elevations and 
plans of the machine as employed in making wheels down to 
3in. in diameter, and also as transposed for making wheels up 
to 16ft. diameter. 

We will first describe the machine and afterwards explain 
the application and mode of working it. The machine is self- 
contained, and all the parts are so as always to 
maintain their relative positions with respect to themselves 
and to the work. The wheels are moulded in the box A, 
which is placed on the revolving table B; B is a circular 
table —- on the circular base or bed C. Through the 
centre of the table is fitted a shaft D, which acts as a centre 
from which the moulds are struck preparatory to receiving the 
teeth. The shaft also serves as a ine for the moulding box, 
which is bored at the centre to fit it, and is also sagen 
to receive a relieving screw S, so that the table may 
revolve with ease whatever the weight upon it. To the 
underside of the table is keyed an accurately cut division 
wheel E, into which is geared the worm F, the worm and 
wheel being the most particular and essential part of the 
machine ; for insuring accuracy in the pitching of the teeth it 
is very necessary that these parts of the machine should be 
well protected from the dust and grit of the foundry, or the 
dividing apparatus is liable to get defective through wear. 
This wheel and worm are, therefore, well protected by the 
table and the upper part of the circular ey Motion is 
given to the table from the handle G, through the change 
wheels H. On the side of the circular base C, is attached 
the extension slide I. This slide is provided to extend the 
radius between the centre spindle D and the pillar J, so as to 
admit of e as well as small wheels. By means of this slide, 
wheels may be moulded with facility, from 3in. to8ft. diameter. 
To this slide is fitted the socket K, which is bored throughout 
to receive the pillar J for supporting the horizontal slide L. 
To the socket XK the lever end of a vertical slide is attached, 
carrying the block or pattern O to be moulded from. The 
pillar J is made so as to be raised or lowered through the 
socket K by means of the rack and pinion P, so as to dis- 
pense with unnecessary length in the vertical slide M. By 
this means the machine is more rigid, and the weight to be 
lifted every time the pattern is withdrawn from the mould is 
reduced. The radius of wheel is obtained by moving the arm 
L to or from the centre of the machine, as described by the 
are Y Z, using the pillar J as a centre, kept in position by the 
set screws in socket K. ‘The vertical slide it is u for 
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lowering or raising the 
means of the hand whee 
slide N. 

The object of machine moulding is to make wheels as 


weg to or from the mould by 
rack and pinion attached to the 
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MACHINE. 
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amy on the floor to receive the cores to form arms and the 
of the wheel, and if for a steel casting the mould is 
| removed to the drying stove. The same machine can be con- 
| verted for moulding in the floor for wheels exceeding 8ft. 
| os 





accurate as — and to supersede the old custom of 
making wheels from patterns which are themselves costly, 
and do not secure, especially after a little use, the accuracy 
and precision which are now required, more especially in the 
large cotton spinning and manufacturing districts, where the 
8 of machinery have recently been tly accelerated 
and the loads also augmented. The many difficulties and the 


resort to trimming wheels, are too well known to make it 
necessary to refer to them. With a good moulding machine 
greater accuracy will be achieved at one-tenth of the cost of 
making whole wheel patterns. The requirements are only a 
core box to form the arms, and a section or block for the mm, 
with two cogs of the exact form and pitch of the wheel 
required to be cast, whether the wheel is large or small. The 
saving in pattern making alone is thus well worth considera- 
tion, without taking into account the economy in storage 
and the great difference in the time occupied in making the 


wheels, 

In moulding on the table it is necessary to use a pair of 
circular moulding boxes, which should be turned and fitted 
together. The bottom box alone is required to be placed on 
the table of the machine; this having m done, the box is 
filled with sand, and the mould struck out to the proper 
form and sizerequired for bevel orspurwheel, bya board cut out 
to the section of the outside of the teeth of the wheel intended 
to be made. This board is worked round the inside of the 
box, using the centre spindle D as an axis. The block con- 
taining the two teeth to be moulded from is then attached to 
the bottom of the vertical slide M, and brought into the posi- 
tion for the size of wheel required by be pr the arm L, as 
described in the circle Y Z, and secured in position as before 
explained. The proper diameter having thus been attained, 
the operator then proceeds to fill in with sand the space 
between the two teeth, at the same time ramming the sand to 
a proper solidity ; the block or pattern is then withdrawn by 
means of the vertical slide M; the table is then moved the 
required distance foranother tooth ; this distanceis regulated by 
the change wheels H H and dividing wheel E. With an accu- 
rately made dividing wheel, there is not that liability to error in 
pitching the teeth sos moulded which attends the use of chan 
wheels, and there is never any difficulty with the last tooth. 
The tooth is again lowered into the bed, and the space between 
teeth filled with sand as before, so that one tooth only is 
moulded at one time, and the same tooth is moulded through- 
out the wheel so as to ensure the exact likeness of all the 





teeth in the wheel. The work of moulding the teeth eg 
| been completed, the mould is removed from the machine an 


cost resulting from the use of bad patterns, and the necessary | 


d ter up to 16ft. diameter, as shown in the sketches, Figs. 
3 and 4, by simply taking away the extension slide I, pillar 
J, and attachments, &c., and screwing the horizontal slide L 
to the table. This alteration may be effected in about a 

uarter of an hour. The framework C makes a solid and firm 
oundation, so that there is not the least liability for the 
machine to spring, however large the diameter of the wheel 

ro to be moulded on the floor? The centre spindle from 
which the mould is struck preparatory to receiving the teeth is 
fitted in a conical socket bored ina circular casting, and which 
is left permanently covered with sand in the foundry floor. 
This isa tixture turned to receive the circular framework of the 
machine, so that whenever the machine is put in the floor it 
is level and in the centre of the mould, no levelling or gauging 
being required, asthe machine is self-adjusted for the floor- 
work. The transposition having been effected, the work 
is proceeded with as explained in reference to the machine 
shown in the Figs. 1 and 2, except that it is done in the floor 
of the foundry, and that the pattern revolves with the table 
of the machine instead of the moulds, 

The construction of this machine, especially for wheels to 
be moulded on the table, is, as will have been seen, very 
simple ; every part is easily accessible. Wheels of about 4ft. 

iameter, 3in. pitch, and 9in. on the face, have many times 
been moulded and put on the floor ready for the cores in two 
hours. The machines are made by Messrs. W. Whittaker and 
Co., Oldham. 


THE TORPEDO BOAT, DESTROYER. 

WE are indebted to Captain Ericsson for the engraving of 
the engines of his torpedo boat, Destroyer, which will be found 
at page 457. The general construction of these engines will 
be readily understood. The surface condenser forms a base 
for the engine, and is 8ft. square and 2ft, deep. The two 
cylinders are 24in. diameter and 22in. stroke; the boiler 
pressure is 120 lb. on the square inch; the engines indicate 
1000-horse power, and occupy a space of 8ft. square, and 4ft. Sin. 
high. During a recent trial the Destroyer ran up and down 
a measured mile on slack water, the freshet countering the 
tide in 3 min. 39 sec., and 3 min. 37 sec., the speed being thus 
very nearly 17 miles an hour, As the increased pitch of the 
propeller now being made will utilise the heavy boiler pres- 
sure, an additional mile will, it is expected, be gained. 














TuE late Mr. Thomas Whitwell’s hot blast stoves are very 
largely in use. There are sixty-five in the United States, and 358 
| in Eurepe. 
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HORIZONTAL CONDENSING ENGINE. 


MESSRS. DEAKIN, PARKER, AND CO., SALFORD, ENGINEERS, 
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WE illustrate above a new type cf horizontal engine, now the rotary type, but have nothing in common with’a tapered | manlike, and a very short‘port canthus be had. A somewhat 
being manufactured by Messrs. Deakin, Parker, and Co., cock, wit a ich they must not be confounded. The valves | similar arrangement is applied by Messrs. Deakin and Parker 
Sandon-street Engine Works, Salford. ‘The general arrange- are worked by a single excentric and a couple of cranks, in a | to small non-condensingengines. In this, a simple valve only 
ment of the engine is too clearly shown in our engraving to way which will be easily understood. It will be seen | is employed as shown in the enlarged view. The arrange- 
render any minute description necessary, The most original | from t!:o e ed view that each valve is quite free to | ments for driving the valves are very simple and practical, and 
feature is the arrangement of the slide valves, which are of | adjust itself on its seat. The arrangement is simple and work- | the engine deserves the attention of steam users. 








HAY-PRESSING MACHINERY AT H.M. DOCKYARD, WOOLWICH. 
MESSRS. HAYWARD TYLER AND CO., LONDON, ENGINEERS. 
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; for export, which should be of great power, and at the 
cross-street, were required 


same time capable of being easily shipped abroad,‘and 
re-fixed in case of peed, ith this view four hydraulic 


presses were decided upon, to be worked by a set of 
pumps Sleateme of engines; the ss nes, and 
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pumps are fitted with three relief valves capable of adjust- 
ment to the required working pressure, and through which 
all the water delivered by the pumps can be pumped when 
the presses are not at work. The water is conveyed to the 
pumps by a steel main pipe 2in. diameter, having four branches 
lin. diameter leading to the four presses. These steel tubes 
are made by the Weldless Steel Tube Company, of Birming- 
ham. A stop and discharge valve mounted on an iron column 
of convenient height is fixed at a suitable distance from each 

ress, Which admits and discharges the water as required. 

his mode of working, though not economical as regards 
power, on account of all the pumps working against the 
maximum pressure when the presses are all shut off, was 
—— for simplicity, as the apparatus might have to be 
worked by ordinary soldiers. 

The accompanying engravings, pages 461 and 464, show the 
pumps and engines, one of the presses, and the. general 
arrangement of pipes and valves. The pumps are three 2in. 

lunger-pumps with Gin. stroke, of the usual type of 
Loarealll press pumps, worked by a steel crank shaft 
4hin. diameter in the journals. The engine crank 
which makes two revolutions to one of the pump crank 
shaft, is also of steel, and the crank pin discs of the engines 
are enlarged and weighted to serve as fly-wheels. The engine 
cylinders are 2in. diameter by 12in. stroke, and work at a 
speed of 160 revolutions = minute, and the pumps at 80. 
The maximum working hydraulic pressure intended is 24 tons 
per square inch, though the pumps and engines were designed 
to work at 3 tons per square inch if required. When working 
at the former pressure the engines have to overcome the resist- 
ance of a useful load of upwards of 60-horse power, all of 
which is instantaneously thrown off by opening one of the 
admission valves of the presses. This necessitates very prompt 
action on the part of the governor, which is of the Porter type 
driven by gearing operating two equilibrium valves placed as 
close-as convenient to the steam chests. The water supply 


tank is pla directly under the bed-plate of the engine, 
and all water returned from the presses as well as any 
fresh su is delivered into one end of the tank, 


divided from the suction pipes of the pumps by a partition of 
chopped sponge placed between two perforated plates, which 
effectually filters out of tle water any thing likely to interfere 
with the pump valves. Steam is supplied by a vertical cross 
tube boiler 5ft. diameter by lft. high, with a safety valve 
loaded to 60 lb. per square inch. 

The presses need no further description than the drawing. 
Their dimensions are as follows :— 9in. diameter by 
4ft. rise ; height between table and head when down, 6ft.; 
size of table, 4ft. by 3ft.; cylinders of cast-iron tested to 24 tons 
per square inch. 

At the official trial the relief valves were screwed down to 
2} tons per square inch, and one press was charged with three 
trusses of hay, measuring about 5ft. high, and this was com- 
pressed to 16in. m about three-quarters of a minute. The four 
presses were then loaded inlikemanner, and were run up simul- 
taneously in three minutes to the same amount of compression. 
This was deemed quite satisfactory, and no further trial was 

uired. The presses are now compressing hay into one-fifth 
of its original bulk, which can be done, and the hay hooped 
up, at the rate of 20 tons per day with labour supplied by 
the Woolwich garrison. A short notice of the erection of 
this machinery appeared in Tue Encrnrer of June 28, 1878, 
page 457. The whole of ‘this machinery was, made and 
erected under the superintendence of Mr. J. 8. C. Hay, 
inspector of machinery at the Royal Arsenal. 








MR. WILLIAM BAKER. 

Tue death of Mr. William Baker, M.I.C.E., for many years 
engineer-in-chief of the London and North-Western Railway, 
took'place on|Friday, the 20th inst. From a paragraph which 
appeared in our last impression our readers will have learned 
that Mr. Baker was seriously ill, and we regret to record that 
his illness, diabetes, terminated fatally. 

From the date of the commencement of his professional 
career Mr. Baker has been principally engaged in the engineer- 


ing works of railways. He me a pupil, in the 
year 1834-5, of Mr. G. Watson Buck, well-known 
for his ‘Practical and Theoretical Essay on Oblique 


Bridges,” published by John Weale, and by his con- 
nection with early railway engineering. Under Mr. Buck, 
Mr. Baker was six years engaged as a resident engineer 
on the Manchester and Birmingham Railway, and from 1844 
to 1848, he was principal resident engineer on the same line 
under Robert Stephenson. He was subsequently engaged ina 
similar capacity on the Birmingham, Norwich, and Stour 
Valley Railway, on the Shrewsbury and Birmingham Rail- 
way, on the Shropshire ‘Union and Manchester Railway, on 
the South Junction and Altrincham Railway, and has 


since the death of Mr. Robert Stephenson been per- 
manently engaged as civil engineer-in-chief on the 
London and North-Western Railway, which became the 


general name for most of the lines referred to. As 
engineer for this great company he has carried out some large 
and important works, amongst which may be mentioned 
the Runcorn Bridge, the enlargement of the inner 
harbour at Holyhead, and the construction of a new 
graving dock there for the accommodation of the important 
line of steamers, originated, we believe, by Mr. Baker, now 
belonging to the London aud North-Western Company and 
running between Holyhead and North Wall, Dubliv. The 
extension of the North-Western Railway system in Ireland 
forms an important feature in his works of administration, 
and the Dundalk, Newry, and Greenore lines, and a new 
bridge over the Liffey, have involved some engineering work 
of considerable difficulty. In April of this year, while being 
examined before a committee on the Birmingham and Lich- 
field Railway Bill, a railway designed to relieve the traffic 
into Birmingham, and to get the South Staffordshire trattiic 
away without going into Birmingham, he stated that 
his company was then ding a half million sterling 
in the Cannock Chase district and in making a new 
line to Ikestone. The company had then powers to 
construct other lines, but this one will give some idea of 
the extent of the work under Mr. Baker’s supervision at the 
time of his death. From his report, dated ith Angust, 1877, 
we get a good idea of the enormous quantity of work then in 
hal or completed within that year. The new tunnel 
through Primrose-hill, 1180 yards long, had been completed. 
An entire re-arrangement of the rails at the Camden Station 
and of the tunnel had been made. The Lime-street, Liver- 
pool ; the Loudoun-road, the Willesden, and other stations 
were in process of enlargement. A large portion of the main 
line was widened to four ways and tunnel work to the extent 
of over 5000 yards was in progress at Festiniog, Dowlais, 
Kelmarsh, and Oxenden. On the Seaton and Nansford line 


thirty-five bridges were built, and a viaduct built 
between Longsight and Ardwick to form six lines of 
rails for accommodation of Manchester traflia. The 
enlargement of Lime-street Station is a work not 
yet completed. The Betws-y-Coed and Festiniog line, with 
a tunnel 3854 yards in length, has been opened, but large 
works are still in hand on these South Wales lines. Rail- 
way works in contemplation, and for which Bills have been 
prepared under Mr. Baker and lodged in Parliament for this 
session, include some very extensive works. In 1862 he was 
consulting engineer in the construction of the Great Exhibition 
building. t 
Mr. Baker was a man of somewhat unusual demeanour as 

engineer. He was essentially a chief with marked ability as 
an administrator, never descending to the small details of the 
works he projected, but, being satistied of their practicability 
and of their financial soundness, left the realisation of the works 
to well-chosen officials directed by himself. He was’a general 
who would have thought it bad generalship to find it necessary 
to do any of the work of either hisoflicersor men, Hewasalways 
systematic in his neatness, both privately and officially, or in 
business, and while acting as the engineering adviser for one 


maintained the dignity of such a position. He was pro 

this without showing it, and while always courteous, never 
allowed others to forget the high social status which he 
attached to his profession and position. 

Mr. Baker became a Member of the Institution of Civil 
Engineers in 1848, but he never took any active part 
in the welfare of the Institution. This being the case, it 
is, perhaps, surprising that he was twice elected to a seat on 
the Council. e was born in 1816, and thus died in his sixty- 
second year. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








STREET TRAMWAYS, 


Sir,—Having seen an article in a recent impression relative to 
London and provincial tramways in general, and the announce- 
ments of the enormous outlay of capital proposed to be expended 
for increasing their powers in different of the metropolis 
and suburbs, will you permit me to attention through the 
medium of your columns to an evil which, unless rectitied, is 

sufficient to prevent inhabitants or ers on any of 

the proposed lines from recording their votes in favour of such 
extension? I allude to'the miserable state of ir of the 
existing lines of rails; to the danger to limb and life, also to 
horses and vehicles, caused by the crass stupidity of the present 
system of laying the trams. y, when statistics are becoming 
from week to week and from year to year something so 
serious in showing the absolute danger to life and destruction to 
pro rty, it is time for some one to step in and interfere. 
therefore call on you, Sir, to use the medium of your highly 
scientific journal in raising your voice to protest against the 
Legislature granting such unlimited monopoly to a private syndi- 
cate of speculators, unless something is assured to the public to 
prevent the wreteked sights we are compelled to witness day by 
day all over the London and suburban tramway lines. Now, Sir, 
to do this effectually I suggest that the companies! should be 
compélled to state on their petition the manner in which it is 
proposed to Jay the line, the nature and quality of the founda- 
tidns, the weight of rail per yard, what means they intend to use 
to prevent the present sinking of the asphalte or pitching, 
whether they intend any modification of the existing mode of 
laying the rails on wood sleepers longitudinally, whereby it is 
impossible to prevent, expansion and contraction on the most 
extended scale, and consequent dropping af the.stones ‘on either 
side, the vibration of the rail, the loosening of the fastenings, and 
the aiserabie state of dilapidation to which the roads are rapidly 

ced, 

Might I suggest that this could be easily rectified—a girder 
or bridge rail could be made, set in concrete, and having outer 
foot flanges on which the pitching or asphalte should be laid. 
This would render it impossible for the roadway to drop or the 
rails to come up. In fact, the rail and the foundations being, as 
it were, orie, we have obviated the difficulty that at present 
exists, of the engineer forgetting that the same system of laying a 
railway, where elasticity is an advantage, will not suit for tram- 
way serviee, where the lines should be immovable, and it is 
impossible to k the rail rigid where -iro is laid on wood. 
Another objection t6 usifig Wood in the construction is that the 
straight joint next the rail admits the water, Whence it gradually 
finds its way on to the sleepers, keeping these ia continued state 
of expansion from their wet state, and leading to a proportionate 
amount of contraction, and consequent looseness of the rails of 
the whole line as the wood dries. : 

One Wuo Takes AN LNTERESBEN THE PaRisH. 

39, Hoxton-square, Shoreditch, Dec. 14, 18 t 





GREEN-HEART TIMBER. 

Srr,—With reference to the account of gréen-heart timber by 
Mr. Graham Smith, C.E., in your impression of yesterday, the 
following facets may be interesting :—During May and June, 
| 1876, her Majesty’s ship Fantome proceeded from Panama to 
| Cape St. Lucas. being seventeen days under slow steam ‘and 
| During 





| twenty-three under sail, and at anchor in various ports. 
| that time the screw was kept down, and the Samson’s posts for 
+securing the frame in place, which were made of green-heart, and 

of which about one foot of the lower end was immersed, and 
more a wash, and which were perfectly sound whemthe screw was 
examined at Panama, were found on raising it off Cape St. Lucas 
to be so penetrated by the teredo at the lower extremity that it 
was considered n: to copper them to prevent further mis- 
chief. As from Mr. Laslett’s account this seemed unusual, the 
fact was eatered in the ship’s log, and the posts are no doubt still 
on board in Devonport Dockyard, a reference to the Chief Con- 
structor of which might be made by anyone interested in the 
matter. 8. G, Captain R.N. 
Bramfield, Hertford, December 21st. 





IRON MAKING IN GERMANY. 


Sir,—Will you obligingly allow me a small space in your 
esteemed r for a few observatious, called up in my mind 
whilst reading the letter of your correspondent, ‘“G. B. D.,” in 
your issue of the 6th inst.? Up to a certain point I am quite 
inclined to coincide with the views therein set forth as regards 
Germany taking measures to sustain an industry so important to 
its welfare as that of iron, and I think it more ies probable that 
if we saw our iron ti and the workpeople engaged in it reduced 
by one half through competition from abroad, we should also 
cast about for some legitimate means of preventing such a catas- 
trophe if we could. 5 

Without the intention of entering into the arguments for or 
against free trade or protection, or whether the consumer or 
producer should derive the chief benefit in the struggle, it has 
always struck me that the consumer has a right to demand that 
the producer should first of all show that he had brought down 
his costs of production, by every available means, to the lowest 
possible point ; at the same time that the quality of his products 
was not inferior to that of his foreign rivals ; in fact, that his 
system of manufacture was at the highest technical’ point “It 





of the most powerful of English railway companies, Sa 
ud o 





seems but fair to demand this of him, and then, if the conditions 
and circumstances of the country are against him, I think the 
cbngu prs being also a member of the country which cannot 
naturally aid the producer, should not object to pay the difference 
aml geome to his assistance to the extent of enabling him to start 
fair with the foreigner; because the fault would not then lie with 
the producer so much as in the general conditions, shortcomings, 
if one will, of the country, in which all the population ought to 
bear a share. This is very probably not in accordance with the 
rules of political economy, but it seems a rational way of looking 
at. case. 

se under notice, I do not think, however, it can be 
withteuth asserted that the producers of iron in Germany are at 
the highe&’t point of perfection in this manufacture, which one 
would suppose they ought to be, considering the much-buasted 
schooling their ee or engineers of works’ are generally 
considered to have had, and, in fact, in most cases really possess, 
versing on this subject in Germany, I have generall 
observed that the reason given for this renee (aly telly which I 
should almost call it, is want of sufficient capital. In their own 
words ; ‘‘ If we had the capital to work upon which you have in 
England, we should be as advanced as you are.” Now, this is a 
very convenient way of getting over the difficulty, but does not 
always tally with facts, for it is astonishing to see with what 
much larger capitals works of equal producing power are provided 
to start with in Germany than we should deem requisite in this 
country, more particularly when it is a question of works started 
by share companies ; but then it gets laid out ina rather different 
way the resultof which is that very often the capital isso far 
reduced when the works are finished that only just enough 
remains, if that, to carry on the working comfortably. The 
consequence is that there is very little capital available for 
applying new improvements as they arise ; and, as not advancing 
is going backwards, it is not surprising that for some years 
past no. noticeable improvements, either in blast furnaces, 
puddling works, or rolling mills, in Germany are perceptible— 
at least, anything really of value. It is true, a few Bicheroux 
furnaces have been here and there constructed, but then they con- 
sume 18 cwt. of coal to the ton of heavy puddled bars, when, if 
the best known puddling furnaces had been substituted, half this 
quantity of coal would have sufficed ; and when we consider that 
on an average 24.cwt. of coal per ton of bars are required in that 
country, the “ys eplorins the best known appliances would 


have been 5s. to. item of coal alone, or a third of the 
a “ea protection duty. Then, what a number of other stages 
inthe manufacture of iron from the ore upwards are all capatie 


of improvement proportionate to the one above given ! 

The Germans, as a rule, seem averse to introducing anything 
new prea: The old jog-trot style appears the most con- 
genial to their habits; and if you will allow me, I will give you 
an instance to the point. A couple of months ago, on visiting a 
very neat and well laid out wrought ironworks in the West of 
Germany, carried on by parties with sufficient means—great pro- 
teetionists, by the way—I happened to inquire the price of the 

they were using, and, on being told 12s. a ton, I ventured to 
recommend the introduction of double puddling furnaces, with gas 
firing, and puddling machines of the best type. I was hereupon 
regarded with the same astonishment as if Thea deliberately pro- 
i that the firm should ruin itself at once. Having recovered 
rom the shock, the managing—engineer—partner remarked, ‘It 
would be impossible there to make good iron with larger charges 
than they put in, namely, 450 lb.; it could not be properly 
worked,” &c. I offered to introduce him to works in England 
where he could see for himself, that the finest kinds of iron were 
actually made with 1000 lb. charges in the manner I suggested. 
All to-no avail. And so itis, as a rule, in that country, in order, 
as I suppose, net to be obliged to go out of the regular old groove, 
the stereotype remark in general for not introducing new improve- 
ments being, “‘It would not suit with our material,” or ‘*We 
have got no capital.” 

In connection with the cost of the iron manufacture in Ger- 
many, of course the railroads play a very important part, and 
would help the ironmasters/again to reduce their costs of produc- 
tion ; but how can this ever take place, when, as one of the most 
eminent railway engineers of Germany, in his report to the 
Government a year or two back, tells us, loaded trucks whilst 
being made up into transit travel in the goods yards three or four 
times the distance they have subsequently to go, to arrive at 
their ultimate destination? This observation was made «propos 
toa recent visit to England, where this engineer had seen and 
studied the methods adopted there for loading, making up, and 
despatching goods trains in such an incredibly short time and 
confined — as takes place at some of the London stations. 
But numberless other cases could be pointed out where more 
economy might be introduced into the railway working as well as 
in the manufacture of their iron. Instead of the railways assist- 
ing, however, it is quite the reverse, for only three years ago— 
therefore just as the iron trade was beginning to collapse—the 
railway companies were permitted by law to raise their goods 
tariffs 20 per cent., of which privilege most of them took advan- 
tage, although the dividends they were paying before this were 
most respectable, It is my belief, that if the ironmasters of 
Germany could be brought to earnestly put their own shoulders 
to the wheel and help themselves by cheapening their costs of 
production in the manner hinted at, they could hold their own 
against competitors, without requiring the consumer to assist 
them ; and farthermore, that if the iron trade has not become so 
depressed, and the protectionist movement encouraged from 
above, by the retreat of the then liberal and free trade ministers 
from the ministry at Berlin, we never should have heard a word 
about the agitation for the re-establishment of a protection duty 
on iron. ‘ 

With excellent pig iron mixtures at 50s., coals at the pit’s 
mouth at 4s. to 6s. a ton, puddlers’ wages at 4s. 6d. a day, 
working 144 hours per week, and light taxes, it seems to me the 
ironmasters of Germany have little to complain of, At least, 
I am quite sure that if the self-same conditions obtained in 
England, it would not be long before we were able to make iron 
at a price to compete with any nation, and I know several works 
in Germany which have had as much work as they could do during 
all this stagnant time, the products of which have been toa great 
extent exported. J conclude therefore by saying, that in m 
opinion the protectionists there have but a very weak case indeed, 
and if 16s. a ton duty should be laid on, the consumers have a 
strong one for opposing it; besides, then there will be less like- 
lihood than ever of the quality being improved or the cost of 
manufacture reduced, x... 


Rhineland, December 22nd. 








APVENTURES OF A Post Carp.—A striking illustration of the 
extent and excellence of the arrangements for international mail 
service, which have resulted from the Postal Union, is given in 
an official publication received by the United States superinten- 

ent of foreign mails from the Berne Central Bureau. <A 
resident of Chemnitz, Saxony, mailed at that place, at seven p.m, 
on the 24th of May last, a postal card addressed to himself, 
carrying a request to all postmasters to dispatch it successively 
and without loss of time to Alexandria, Singapore, Yokohama, 
San.-Francisco.and New York, and thence to Chemnitz; his 
object being to win a wager that, with the existing postal arrange- 
ments, the circuit of the world could thus be made by tal 
matter within 120 days. The request was complied with; and 
the card arrived in Chemnitz from New Yerk on the 117th day 
after the date of original posting. The postmaster-general of 
Germany has caused this card to be photographed and transmitted 
a copy to the Berne International Bureau, with the remark that, 
had it been posted one hour earlier, it would have faccomplishe: 
its journey in 96-days instead of 117. 


{ pore 





THE ENGINEER. 


463 








RAILWAY MATTERS. 


Tur Swiss people’s vote on the Gothard subvention is fixed for 
the second week in January. The Federal Council has passed 
the en ’ estimates for, the seventh year of construction, 
£492,000 are to be spent on the works during the period in ques- 
tion, and it is calculated that by next October the tunnel heading 
will have. been bored to a length of 11,000 yards. 

THe number .of derailments that take place on the German 
railways does not show much in favour of their ent way. 
During the month of September alone this number was thirty- 
three ; the number of ns sixteen. In these disasters four per- 
sons, of whom One was-an official, were ki and i) 
whom thirteen were officials, were wounded, es acci- 
dents, thirty-eight deaths were caused by the carelessness of those 
who were killed. Of these, three were passengers, seven were 
officials, twelve were workpeople, and sixteen unknown persons. 
Besides this, fourteen suicides took place along the lines of Ger- 
man railways in the month of September. ~ 

ANOTHER section of the auxiliary line of the Great Western 
Railway between West Drayton and Slough was opened for 
traffic on Saturday last. The up line just completed is about five 
miles in length, and over this goods and coal traffic was taken for 
the first time. The down line will, it is expected, be completed 
shortly, and the company will soon be in ion of a widened 
line extending from Paddington as far as Slough, the new stations 
for the service of the auxiliary being Hanwell, Southall, West 
Drayton, and Langley. The widening of the railway between 
London and Slough, which has been carried out at immense cost, 
and in many places under considerable engineering ty, will 
provide increased facilities for the ever-growing suburban traffic 
of the Great Western Railway. 

A MEMORIAL is being extensively signed among the merchants, 
iron manufacturers, and ironfounders of the South Staffordshire 
district asking the London and North-Western, the Great Western, 
and the Midland Railway companies to reduce their for the 


carriage of pig iron between Middlesbrough and the named, 
It points out the freightage from Middlesbrough to the French 
and German ports is only from 5s, to o. ton, while from that 
town to South Staffordshire it is 12s. 6d. per ton, with an extra 
1s. for delivery at the works. A similar memorial was late) 
forwarded to 


ie North-Eastern Railway Company, who decli 

to entertain the matter without nempitioas were also entered 

— with the other three companies, who take iron from their 
ne. 

THe Cape Government invite tenders for the construction 
of a railwa Cookhuis to Cradock, a distance of fifty- 
three miles, in continuation of the North-Eastern Railway of the 
Cape of Good Hope, which is being rapidly pushed on to the 
first-named place, the works having Sec extended to the 124th 
mile from Port Elizabeth. About 1300 men are engaged in the 
work. The Midland Railway beyond Uitenhage to Graaf Reinet 
is also being completed, 1600 or 1700 men being employed. The 
bridges up to sixty-four miles from Uitenhage have been finally 
comple and seve! ers are in the course of construction. 
Materials have been carried to the 126th mile from Port Eliza- 
beth. On the Graham’s Town branch railway thirty miles have 
been finished, including forty-five bridges and culverts and three 
tunnels. A temporary bridge over Bushman’s River is now in 
progress ; 1100 men are engaged on this part of the railway. 

Amonost the papers’ relating to the Afghanistan aairs 
recently published, is one which makes some reference to a railway 
now wanted but not existing. It says: — ‘‘ The railway from 
Lahore to Peshawur has heen ordered, and it is to be commenced. 
It may not ag remunerative ; its importance will be military 
and political. It will doubtless be finished in good time.” This 
was written ten years ago. ‘I'he line referred to has not been 
even begun beyond Jhelum, only 100 miles from Lahore. Its 
immediate beginning even now seems uncertain. According to a 
recent number of the Pioneer, an officer has just been deputed 
to survey and report on the line of country between wul 
Pindee and Kohat, in view of ascertaining whether it offers 
a better route for the proposed railway than the already 


fixed upon from Rawul Pindee to Peshawur. Thus the 
Public Works Department of the Indian Government has not, at 


the end of ten years, been able to make up its mind what direc- 
tion the proposed railway to the frontier shall take. So far as 
calling for reports and estimates abundant energy can be 
shown, and an interminable number of these have already been 
prepared, This involves no hard work on the part of the Govern- 
ment officers, who are unable to arrive at a decision after they have 
put engineers, manufacturers, and contractors to no end of bother 
over their specifications, 

Some interesting figures relative to the influence of railways on 
the increase of the town papeieteete of Germany have recently 
been published in an article in the Allgemeine Zeitung. 2528 
towns of over 2000 inhabitants only 867 in the year 1867 were 
provided with a railway. In 1871 there were 1049, and in 1875, 
1270. In the course of these eight years the total pulation of 
2528 towns rose from 8,848,000 to 12,424,000. Of 1 towns of 
from 2000 to 5000 inhabitants, in 1867 there were 1388 without 
any railway communication. In 1871 they had fallen to 1263, 
and in 1875 to only 1095. Of 591 towns of from 5000 to 20,000 
inhabitants in 1867, 268 were without a railway; in 1871, 213; 
and in 1875, only 162; while those provided with railways in- 
creased from 323, with a population of 2,759,000, to 429, with a 
population of 4,000,000. Of the 88 towns of from 20,000 to 
100,000 inhabitants all were provided with ae pile; 1875. 
Their population increased from 2,750,000 to 3,500,000 during the 
interval in question. Of towns of more than 100,000 inhabitants, 
all, of course, also provided with railways, the population 
increased from 2,050,000 to 2,665,000. The total increase of the 
population of the towns of more than 2000 inhabitants from 1871 
to 1875 was,1,511,000. The population of the whole German 
Empire only increased in the same period by 1,658,000, 

Ratiway rolling stock constructors will soon be busy, if the 
consumption continues at the rate indicated by the frequency of 
smashes during the past month. A week or two ago a great 
smash took place near Merthyr. In the same district a train 
has since broken loose on a heavy incline, and another great 
smash. followed ; a destructive accident near Leeds we described 
last week. On the 15th inst. a collision occurred near the Clough- 
fold station on the Lancashire and Yorkshire Railway Company’s 
East Lancashire line. A heavy stone train dashed down the 
line from Bacup ‘‘ tail first” just at the time a ballast train was 
shunting into the siding in an opposite direction also tail first. 
The guard’s van of each train and a heavily laden coal truck were 
smashed to matchwood. In the confusion the driver of the 
ballast engine seems to have reversed his lever, for the engine 
started off at full speed in the direction of Rawtenstall station, 
and no one upon it. At that station it came into contact 
with a luggage engine which was taking in water at the 
time. Neither of these engines was improved, Again, on 
Saturday, the 14th, at’ nine o’clock, an early passen 
from Glasgow to Greenock stopped suddenly near Port-Glas- 
gow because the air brake went wrong. While the railway 
servants were seeking the cause, a train from Edinburgh to 
Greenock, during a dense fo, ran into the stationary train. Two 


carriages were smashed, ~~ a failing to 
work, soul not ~ the Ke ‘ain. pres accident, 
which resulted in a large amount of de of. property, on 


the main line of the North- took 
lace at beck, a couple of miles conth of Ika, ok abent 


.30 on Saturday morning. A goods train was running from the 
north to the south, when a spring of one of the wagons getting 
adrift, led_to seventeen of the wagons of the train leaving the 
metals. The result was a scene of indescribable confusion 
wagons and their contents being destroyed, the line torn up, and 
locomotion being thoroughly checked, 


for angie selvens for the 





NOTES AND MEMORANDA. 


Prorressor 8S, P. Lancety, Director of the Allegheny Obser- 
vatory, has lately been engaged in ng a direct experimen 
com n between the heat of the sun and the highest heat 
attainable in the arts, The result of his investigations indicates 
that the sun’s intrinsic heat is almost beyond comparison greater 
than that of any blast furnace, and far larger than has been 
reckoned by the French physicists. 

M. De WALL has observed that when two electric sparks are 
simultaneously produced, at the extremities of a short tube 
smoked inside, the two discharges give figures in the form of a 


f | black ring in the middle of the tube. When the sparks are not 


quite simultaneous, the ring is slightly displaced. It is suggested 
by the author that this observation may afford a method of 
determining the velocity of sound 
tion of electricity in a conductor. 
Tr will be interesting to record that at the Royal Observatory, 
Greenwich, the mean temperature during the week ending 14th 
December, 1878, was 28°4 deg., and 12°5deg. below the average in 
the sy amy, ee of sixty years. mean was very con- 
siderably below the average on each day of the week ; the coldest 
day was Friday, when the mean was but 25°8 deg., and showed a 
deficiency of 14°8deg. The lowest night temperature was 20°5 
on Saturday, and the highest day temperature in the shade 344 deg. 
on Sunday; the extreme range in the week was therefore 
13°9 deg. R 
In order to produce indelible pencil marks, the Papier Zeitung 
says :—‘‘ Any ordinary drawing-paper is slightly warmed and 
then rapidly and carefully laid on the surface of a bath, consist- 
ing of a warmed solution of bleached colophonium in alcohol 
until the entire surface is moistened. It is then dried in a current 
of hot air. The surface of the paper becomes smooth, but readily 
the impression of a lead-pencil. In order to make the 
lead-pencil impressions indelible, the paper is warmed for a 
short time on a stove. This method may prove valuable for the 
preservation of working drawings when a lack of time will not 
permit the draughtsman to finish them in ink.” 


THE recent International Paper Exhibition, held at Berlin, 
to which we have already referred, appears to have brought into 
P ence an important application of water-glass in the manu- 
facture of paper. The application in question consists in sub- 
jecting the paper stock to the action of a mixture of sodium 
sulphide and water-glass.. Various products of this treatment 
were exhibited by Van Baerle, of Worms, which frem the strength 
ef the fibre and the quality of the paper samples, indicated that 
the compound has no injurious action on the fibre. The action 
of this agent appears to be that the com in the silicate 
dissolves out the vegetable fats, tannic acid, &c., while the sodium 
sulphide removes the resinous matters, which can thereupon be 
washed out with water. By this process of solution of these sub- 
stances, and the washing out of the same in the cold, the vegetable 
fibre is but very slightly attacked and weakened, as compared 
with the customary method of boiling, under pressure, with 
alkali ; while at the same time, the amount of product is greater 
than with the methods in common use. After sere undergone 
the operation of cold steeping in this solution, and after subse- 
quent washing, the fibre is found to bleach very readily, so that 
the entire manipulation is asserted to be very much simplitied 
and cheapened. 

Pror. Boerrcer has lately described a new method of platinum- 
plating divers metals. The covering heretofore obtained by 
immersion, or by galvanic means, has the objection ot being 
exceedingly thin, or, if thick enough for practical uses, the colour 
of the deposited metal is objectionable, and its adherence and 
permanence inferior. The salt heretofore employed in platinum. 
plating has been the aqueous solution of the double chloride of 
—— and ammonium. Inasmuch, however, as this salt is 
difficultly soluble in water, and, even when a saturated solution 
is made at boiling heat, the same contains so little platinum as 
to make it difficult to operate for any length of time with one and 
the same quantity of the prepared solution. Boettger sought about 
inum-ammonium double salt which 
should be able to hold a greater quantity of the salt in solution. 
He reports that he has found a solvent ssing these qualifi- 
cations in the (neutral) citrate ofsoda. To prepare his platinising 
bath, therefore, he recommends that any desired quantity of 
freshly-precipitated ammonium-platin-chloride be treated at the 
boiling temperature with a concentrated aqueous solution of the 
citrate of soda, The result of a very few minutes’ action is repre- 
sented to be the formation of a deep orange-coloured solution, of 
ym om acid reaction, very rich in platinum, and which, by its 
galvanic ro eye effected by the use of say two Bunsen 
cells, will afford a handsome, lustrous, perfectly homogeneous, 
and very tenacious precipitate of the purest platinum. 


Tue gasworks at Radford and Eastwood for the supply of 
Nottingham being insufficient to meet the wants of the town, 
before proceeding with extensions the Corporation instructed the 
Gas Committee and Mr. Tarbotton, C.E., to visit Paris to ascer- 
tain the probability of the electric light superseding gas and the 
best means of utilising those gas residuals which are generally 
regarded as useless. In order to arrive at an approximate esti- 
mate of the cost of the electrie light, the committee furnish the 
following particulars:—A 4-light Gramme machine, £180; 6- 
light, £220; 12, 16, or 20-light, £440, delivered in London. The 
lamps complete, consisting of opal globes, sup; for candle, 
support for lamp, and commutators, are £8 in Paris, or £10 in 
London. The cost of the wires would average 2s.ayard. Toall 
the above must be added carriage, package, and labour. The 
Jablochkoff candles are 8d. each ; a continuous supply of these 
would be needed, and as each candle burns about an hour and a- 
half, the cost of carbon would be about 5}d. an hour for each 
lamp. To set up a line of say six lamps the cost appears as 
follows, viz., one 6-light Gramme machine £220, wire £80, six 
lamps £60, carriage, packing, and labour £60—total, £420. If the 
cost of an 8-horse power engine were added to this the amount 
would be brought up to about £750. Each candle is said to be 
equal to about sixty ordinary gaslights, therefore the six lamps 
would be equal to about 360 street lamps, 

AN illustration of the Re toed of timber, which has been 
thoroughly impregnated with creosote, to resist the attacks of the 
destructive marine-boring worms was recently given by Mr. 

ward R, Andrews, Philad yp yaad For the purpose of experi- 
mentally testing the efficacy of creosoting as a alareicd against 
the ravages of the teredo, ce of pine slab was thorough] 
impregnated, but along one side only, the other side being left 
untreated. In this condition it was ex 
1877—in the waters of the Gulf of M The creosoted portion 
of the slab, which is ony. and sharply defined from the 
untreated portion by much darker colour, was found to be per- 
fectly sound ; while the rest of the block, that was untreated, 
was entirely ri by the teredo, clear up to the edge of the 
creosoted portion, but that the o carefully avoided. For 
timber preservation, whether the wood is to be used for land or 
marine purposes, the superiority of creosote over every form of 
mineral preservative may be regarded as having been completely 
demonstrated. But this superiority for timber that is to be 
exposed to the action of sea-water is most manifest, since it 
possesses not only a directly poisonous effect on the lower organisms 
that commonly perforate and destroy it, but possesses the 
additional and decided advantage over the mineral salts that it is 
insoluble and water-repellent, and can not, therefore, like the 
mi be washed and gradually dissolved out; on which 
account the latter have been found to be practically worthless 
for timbers exp sed to the action of sea water. Mr. Andrews 
sums up his remarks with the statement that ‘wood thorough] 
ereosoted is practically imperishable,” but he should have added, 
at least in the Gulf of Mexico, where he tried it,” 
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MISCELLANEA. 

A sEAM of coal, 5ft. thick, has been struck in the neighbourhood 
of a town in Buller County, New Zealand. The coal is bitu- 
minous, of excellent quality, and can be readily worked and 
brought to the port. 

Tue boring operations which have been for some time carried 
on upon the estate of Mr. G. B. Davy, at Owthorpe, near Bing- 
ham, Notts, have revealed a seam of coal about 2ft. 4in., and 
apparently of good quality, at a distance of about 120 yards from 
the surface. 

THE death, at a very advanced age, of Mr. Howard is 
announced. Mr. Howard was the father of Mr. James Howard, 
M.P., and Mr, Frederick Howard, well-known engineers. The 
Britannia Works, Bedford, were founded by the gentleman just 


M. Juies Joupert, secretary for the Sydney International 
Exhibition, 1879, has arranged to make a short stay in London 
for the purpose of personally affording information to intending 
exhibitors, and inquiries may be addressed to him at 128, Fin- 
borough-road, South Kensington. 


Tue Liverpool Town Council have decided, without a division, 
to promote a Bill in Parliament conferring upon the corporation 
all necessary powers for the production of the electric light and 
its supply to Liverpool, Bootle, and the surrounding townships, 
and a. such further powers with respect to the gaslight company 
as may be deemed desirable, 


BrEtwEen te 1st - May a ay 7 te Cae ay.7%8 
strangers sta: in Parisian hotels an ging-houses, being 
46,021 in po om of the visitors to the 1867 Exhibition, an 
308,774 in excess of last year. Of these, 218,622 were foreigners, 
of whom 64,044 were English, 23,524 Germans, 21,419 Belgians, 
16,417 Italians, 14,550 Americans, 13,284 Swiss, 10,234 Spaniards, 
and 9072 Austrians. ‘Thirty-six royal personages visited the 
Exhibition, 

Tr is stated that two sorts of Palmkranz mitrailleuses are being 
manufactured for Russia at Witten in Prussian Rhineland. The 
heavy calibre mitrailleuses intended to arm torpedo boats dis- 
charge 300 bullets per minute ; the small calibre gun designed for 
field purposes, fires from 800 to 1400 bullets per minute, and 

romises to be particularly useful in defending forts, moats, 

reaches and passes. The Nagezdnik cruiser, 1334 tons, 
1500 horse-power, with seven guns, is being equipped at St. 
Petersburg. 

Mr. E. M. Mounpy, Shipley, near Ilkeston, has been carrying 
on sinking operations for coal for a considerable time, and has at 
last succeeded. The new shaft is known as the ‘‘ Coppice Pit,” 
and the bed of coal reached is the ‘‘ Shipley Main,” which is 
now being worked at three other collieries. The depth of the 
new shaft is upwards of 240 yards, and the bed of coal is about 
4ft. thick. It is expected that the pit will be in working order 
in a short time. The demand for coal in this district is much 
brisker than it has been for months. , 

Asovt four years ago a factory for the manufacture of paper 
carpeting—a trade which has previously been confined to Japan, 
where the material was first invented—was started in Elwood, 
North Jersey. ntly some samples of the American pro- 
duction found their way into Germany, and as a result several 
large orders have been shipped by the Antwerp steamers. South 
America has also taken some stock in the article, and a shipment 
was recently made by steam to Rio Janeiro. This branch of 
industry is, says the American Manufacturer, entirely new in the 
United States, and the prospects are that the Japanese monopoly 
will eventually be broken up. 

THE third general meeting of the present session of the Institu- 


tion of Engineers and Shipbuilders in Scotland was held on the 
17th inst., in the Corporation-buildings, Glasgow, Mr. Robert 
Mansel, president, in the chair. Mr. James Caldwell, engineer, 
Glasgow, and Mr. William Henderson, shipbuilder, Partick, 
were elected members, and the following admitted as graduates 
of the Institution :—Mr. Rowland Brittain, apprentice engineer, 
Glasgow; Mr. Robert Morton, assistant engineer, Greenock ; 
Mr. James R. Ross, apprentice engineer, Glasgow; Mr. Robert 
L. Weighton, assistant engineer, Glasgow; Mr. Hendrick van 
Gelder, apprentice engineer, Partick ; and Mr. James Watson, 
pupil civil engineer, Glasgow. A short discussion then took place 
on the paper of Mr. W.G. Jenkins, read at last meeting, on ‘* The 
Scientific Form of Harbours, as applied to the port of Mel- 
bourne.” Mr. W. J. Millar, C.E., the secretary, afterwards read 
a paper by Mr. George Arnison, jun., on ‘‘ The Strength of Iron 
Vessels,” the discussion of which was postponed. There was no 
other business of public interest. 

A CANADIAN- correspondent of the Times, writes :—‘‘ The first 
attempt ever made at artillery manufacture in the Colonies is 
likely to be a complete success. Messrs. Gilbert and Sons, of 
Montreal, have commenced to make coiled wrought-iron guns 
under Sir William Palliser’s instruction and at his cost. The 
first barrel is nearly finished and the first gun will be fired in 
January. Longitudinal slices cut from some of the coils have 
been received in London ; they show excellent workmanship in 
the welds, and the iron, which is Canadian, and rolled into suit- 
able bars in Canadian shops, appears to be of first-rate quality. 
After severe competitive trials, the United States authorities 
have up to the present armed their fleet and forts with heavy 
Palliser guns. ‘These guns were all made by private firms in the 
United States. There can, therefore, be no reason why a private 
firm in Canada should not do the same for the Dominion; Sir 
William Palliser charges no royalty or commission to the 
Canadian Government; the cost of the guns will, therefore, be 
less than that of any other guns now being manufactured in 
Europe or America. The outlying portions of the empire will 
be strengthened when our eae colonies learn to arm them- 
selves by manufacturing their guns and so spending their money 
at home.” 

Tue following is from a report of Captain Breese of the United 
States Navy, and who is in command of the torpedo station :— 
“The subject of electric lighting as applicable to defence against 
torpedoes, and the experiments in countermining and the clearing 
away of torpedoes have been practically investigated in the course 
of the year. The year has been barren in torpedo results. Not- 
withstanding the war in the East, the offensive developments 
have been very small, Captain John Ericsson has been for 
several months engaged in the construction of a vessel which bids 
fair to be a new step in advance in offensive warfare. The vessel 
is near completion, and it is expected that soon a trial will be 
made, The Hotchkiss revolver cannon, ordered by the Bureau 
two years ago, has been received. The special advantages of this 
gun are, that while it fires 1 shell of a pound weight with a high 
velocity, it is — from the shoulder, thus enabling a veritable 
field piece to be fired with all the accuracy and a much greater 
rapidity than the rifle smallarm. Its calibre is 14in. It has five 
barrels, its total weight being 4401b. It can be fired at the rate 
of fifty shots per minute, and pointing with care from thirty to 
forty shots. It — at 1000 yards any of the modern 
torpedo boats, such as the Thorneycroft, and, after passing through 
the fragments, has sufficient force to penetrate the water-tight 
bulkheads. It would appear, then, that we have in the arm an 
absolute defence against surface torpedo boats, and, except in fogs 
or darkness, no surface torpedo boat can approach within 1000 
yards of a vessel provided with these guns. This gun would also 

e extremely valuable for the purpose of firing into the open ports 
of ships or for clearing parapets of barbette guns. The Chief of 
Bureau, therefore, recommends an appropriation for the purchase 
of a number for actual trial in service. Captain Ericsson made 
a trial trip of his torpedo boat Destroyer on the Hudson River 
on the 12th of November, and one of the crew stated that a speed 
of 22 knots an hour was registered.” 
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GN AGENTS FOR THE SALE OF THE 
aes ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsHeER and Co., 5, Unter den Linden, 

VIENNA.—Mesars. Gerop and Co., 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW beret Witmer and Roozrs News Oompany, 
’ 


erence 


TO OORRESPONDENTS, 


*.* Jn order to avoid trouble and confusion, we find it necessary to 
“inform inquiry addressed to the 





cases, i 
writer to himself, and bearing a 2d. postage si , in 
answers received by us may be f to their ination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return 


drawings or manuscripts; we 
must therefore request to i 


*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address 0) iter, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be 

anon: communications, 

B anp G Joints in Coprer Pans.—A letter lies in our publishing depart- 
ment Sg this correspondent. 

J. H. B. D.—Bonamy, A. (Ducomet), Patent No. 2377 of the year 1873. 
Write to the Patent-office Sales Department. Cursitor-street, Chancery-lane, 
sending stamps for 94d. 

No Nove.ry.—IJf you will consult Mr. Aveling’s patent you will see that 
you are mistaken. It describes the gearing as “‘ being between the horn 
plates standing wp above the boiler,” which is horizontal. Th 
apply to the engine you name. 


is will not 





SILICIUM, 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me where I can 
metal silicium ? —_— 
WOLFRAM MINE IN CORNWALL. 
(To the Bditor of The Bngvneer.) 
S1r,—Can any of your readers inform me of a mine or mines in Corn- 
wall where Wolfram ore is raised ? TunasTEn, 


obtain the 
Sinica. 





THE LAWS OF MOTION. 
(To the Bditor of The Bngineer.) 

Srr,—In my letter as ted a serious error occurs. In the sixth line 
of the fourth paragraph, for (Mv; + M)) v, read (M + M))%. Fortu- 
nately the context will prevent any doubt as to my meaning? x. 

London, Dec, 24th. —_ 

SUBSCRIPTIONS. 
Tue Enorerr can be had, by order, from any newsagent in town or country 
atthe varius rainy tation: or it can, fat dea patna 
from the office, on lowing terms (paid in advance) :— 
g 9 (incl ar Jace «0 «es «« £0 148. 64. 

Yearly (including two double numbers).. .. .. £1 98. Od. 
If credit occur, an extra of two shillings and sixpence per annum will 
be made. THE eg. d for ission abroad, 
Cloth Cases for binding Taz Encinerr Volume, price 28. 6d. each. 
The llowing Volumes of Tus Rworann con be Aad, price 180, each s— 

Vas 8, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 43, and 44. 

i for Thin Paper Copies will, wntil further notice, be 

received at Teac cust mace came & .chemmat ee 
rates will receive THe Encineer weekly and post-free. 

Dy ape ey edhe the de Ree, pate the arth So cn 

to the Publisher. Thick Paper Copies may be had, if preferred at increased 





fd 
z 


rates. 
Remittance Post-ofice Order. — Australia, Belgium, Brazil, British 
Poa oars the gt 
' , , a 
Natal, eterany Sow breaatuh, Newfoundland, New South Wales, 
United States, West’ Coast of Africa, West Indies, China vid South 


ampton, £1 16s. 
Austria, Buenos Ayres, 
Islands, Norway, 


France 
and a, "a Russia 
pry ey Sweden, £1 16s. Chili, Borneo, and Java, £2 58. 
vid £2 5s. Od. 


India 


ADVERTISEMENTS. 
*,* The charge Advertisements ‘our lines and under is three shillings 
¥ Re ehwunnds od aay and ; odd Vines ave 


/EMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Stx o’cLock on THURSDAY EveNtNG iy EACH WEEK. 

Advertisements and the Publishing Department of the 

are to be addressed to the Publisher, Mr. Riche; ali 

vther letiera to bc addressed to the Bditor of TH Encinser, 163, Strand, 
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PROVISIONAL ORDERS. 


Many of our readers may have in their remembrance 
the fate which befel the attempts made last session to 
advance the use of steam traction upon tramways. 
Among the Provisional Orders granted by the Board of 
Trade in respect of tramways, there were two authorising 
the use of steam or mechanical power on existing lines. 
It is to be supposed that the Board had fully satisfied 
themselves that such authorisation was advisable before 
they granted these Orders; and indeed the formidable 
restrictions with which they had taken care to fence 
round the indulgence given, might well have removed all 
doubt on that head. It was provided that every engine 

on the tramways should be fitted with such 
mechanical means for preventing the motive power from 
operating and for bringing the engine to a stand, as the 

of Trade might from time to time think sufficient ; 
and should be fitted with an indicator, by means of 
which the speed should be shown, with a suitable fender 
to push aside obstructions, and with a special bell, 
whistle, or other apparatus, to be sounded as a warning 
where necessary ; that every such engine should be free 
from noise produced by blast or clatter of machinery, 
the machinery concealed from view at all points above 
4in. from the level of the rails, and all fire used on such 
engine concealed from view ; and that the Buard of Trade 
should be at liberty from time to time to inspect any 
engine used on the tramways, and the machinery therein, 
ro whenever they might think fit, to prohibit the 
use on the tramways of any a which, in their 
opinion, might not be safe for such use. The speed at 
which engines might be driven or propelled along the 
tramways was not to exceed the rate of eight miles an 


that | 119 against it. 





hour in towns, and ten miles an hour elsewhere, and 
the speed at which they might be driven past movable 
facing points was not to exceed four miles an hour. 
Weighted, but not daunted, by these multitudinous 
requirements, the promoters of steam power came before 
Parliament to have their orders confirmed. The Select 
Committee to whom the conditions were referred seem to 
have been satisfied with them, as well they might. They 
made alterations in various clauses, but not in those 
relating to steam power. When, however, the confirming 
Bill came before the whole House, a debate was raised on 
the steam power question, and was carried to a divisio 
when the numbers were 216 in favour of steam, an 
After so handsome a victory, the pro- 
moters may well have thought the day was theirs ; but a 
mightier foe awaited them. When the orders came up 
for confirmation to the House of Lords, Lord Redesdale 
took occasion to move—‘That the House is not prepared 
to sanction the use of steam power generally, under 
the conditions proposed in the Bills now waiting to be 
committed, without further inquiry.” The House was 
disposed to take Lord Redesdale’s view, as it always is 
disposed to take Lord Redesdale’s view on matters of 
Private Bill legislation ; and although the resolution was 
not actually passed, this was only on the understanding 
that one of the bills in question should be withdrawn, 
and the other have the steam power clauses struck out. 
So fell the cause of steam power on tramways for the 
year of grace 1878. 
he reasons for this sudden check to a useful move- 
ment could, of course, only be guessed at. The fancied 
annoyance or danger occasioned by tramway engin 
especially in the case of rege ae t fairly be suppo: 
to have something to do wit e matter. We have 
heard it hinted that the members of her Majesty’s 
Government were by no means sorry to see the proposal 
overthrown, and would have been better pleased if it had 
never been introduced. This is likely enough. Noble 
Lords and Right Honourable Gentlemen, having of 
course horses and carriages of their own, are little dis- 
posed to favour anything which may possibly frighten 
the one or damage the other. This is no new difficulty. 
The desperate opposition offered by great landed 
proprietors to the introduction of railways, and the 
Ingenious shifts by which it was disarmed and 
evaded, are amongst the most vivid recollections 
of an exciting era. But there are reasons for 
thinking that visions of noisy engines and plunging 
horses were not the only motives at work, and that the 
unds of Lord Redesdale’s opposition must be sought 
eeper down. A curiously analogous case crop 
up with reference to another department of the State— 
the Local Government Board. Its history will be found 
at the commencement of the Report of the Select Com- 
mittee to which the Public Health Act Amendment Bill 
of 1878 was refe The point in question was the 
power of taking water wie pan need by local sanitary 
authorities for the purpose of waterworks. It had always 
been held that this compulsory power could be conferred 
by a Provisional Order of the Local Government Board 
under the Public Health Act, which sanctioned such pro- 
ure in the case of “ messuages, buildings, lands, ease- 
ments, and hereditaments of any tenure.” Several orders 
had been obtained on this principle without opposition, 
until the point was raised before a Committee of the 
House of Lords on the question of an order for compul- 
sory powers to be granted to the Local Board of West 
Houghton. The Committee decided that the granting 
of such powers under a Provisional Order was “wltra 
vires ;” and the law officers of the Crown, on being con- 
sulted, upheld that decision. So long as this remains 
law, no such compulsory powers can be obtained 
except by the process of a private bill. The Select 
Committee very rightly looked on this as a t 
hardship; they strongly recommended that the 
wer of — compulsory rights by Provisional 
Drder should granted to the Government 
Board, and they actually submitted a draft clause for the 
pur which might be inserted in the next Bill dealing 
with the — Nothing, however, has been done as 
ig bgp 3: we are rightly informed, nothing is likely 
4 done at present, to give effect to this recommen- 
tion. 
Now it will be observed that the cases we have 
described resemble each other in two particulars : first, 
that the proposals in question, having successfully passed 
the ordeal of a Government department and of the 
House of Commons, were suddenly and finally check- 
mated in the House of Lords ; secondly, that the powers 
sought were in each case to be obtained under Provisional 
Orders. This double coincidence, we believe, is not 
accidental, but, on the contrary, contains the key to the 
mystery. In both cases the assault was not so much on 
the substance as on the form. Both were in truth parts 
of a systematic movement to discredit and abolish the 
P ure a | Standing Orders, and to substitute 
or it in all cases the procedure by private bill. 
To show what this implies we must just glance at the 
distinction between the two. Take the example of a 
local sanitary authority, which wishes for Posty to con- 
struct waterworks for the benefit of its district, and to 
purchase existing water rights for the purpose. To pro- 
ceed by the way of Provisional Orders it must first make 
application to the Local Government Board, Thereupon 
an engineering inspector is sent down into the district to 
hold a local inquiry, in which all the pros and cons. of 


the proposal are fairly brought forward and discussed. | f 


If his report recommends that the powers be granted, the 
Board ae to issue a Provisional Order to grant 
them. This Order is incorporated, with many like Orders, 
in a confirmatory bill which is through Parlia- 
— and then has the force of law. The procedure is 
simple and efficient. If, however, it is closed to the sani- 
tary authority, as now appears to be the case, two other 
courses are open—either to ee by ment with 
the holders of water rights, abandoning all attempts at 


compulsion, or to introduce @ private bill, The first of 





these is in most cases so troublesome and tedious that it 
can hardly be considered feasible. The second is feasible, 
indeed, but enormously expensive. The cost of a private 
bill, even if unopposed, is about five times that of a 
Provisional Order. If opposed, it is of course impossible 
tosay to what amount it may run. The reason of the m_- 
ness of a Provisional Order is that the whole of the 
preliminary work is done in the Government Department 
and not in the House; that no solicitors, parliamentary 
agents, and so forth, are employed ; and that when finally 
brought before Parliament, the measure only forms one 
clause of a bill, instead of being a bill in itself. But the 
astute reader will easily perceive that this very cheapness 
—the very fact that money is saved, which would othe: - 
wise go into legal and official pockets—is a reason why 
the system should be disliked and attacked by parlia- 
mentary agents, by London solicitors, and by all the host 
of officials who swarm about the purlieus of the House. 
Hine ille lachryme! In plain English, Provisional 
Orders are to be abolished, in order that certain sums of 
money may flow through, or into, various dingy offices in 
the aladiegtihind of Westminster. As a direct attack 
is hardly feasible, they are to be got rid of by aside 
wind—by taking advantage of technical flaws or unreasor- 
able prejudices, and thus gradually getting the system 
into discredit. For such tactics the House of Lords is 
obviously a more suitable arena than the Commons ; 
and hence, as we have seen, it is there, when the main 
difficulties have been met, and the main expenses 
incurred, that the opposition suddenly manifests itself. 

If this movemert be really a fact—and we are not 
going by guesswork merely—it is the duty and interest 
of the public in general, and especially of engineers, to 
offer to it the most strenuous opposition. If successfully 
carried out, there can be no question but that it will most 
eset Bons ars the progress of invention and improve- 
ment. e have only to take the two instances already 
quoted. The question of steam traction upon tramways 
is one beset by many difficulties of its own, and the pro- 
blem has not been completely solved; nevertheless its 
solution is necessary if the incalculable benefits of cheap 
transport are to be extended much further; and those 
persons who are willing to spend time and money on 
attempts at its solution deserve, at least, the fullest 
enco ment. Still stronger is the case of local autho- 
rities who are endeavouring to provide for their districts 
one of the greatest of all blessings—an abundant supply 
of pure water. Works of this character have n 
among the few branches of enterprise which, during the 
past disastrous years, have given some amount of 
remunerative employment; and the good which they 
effect, when completed, it is impossible to estimate. 
But to set such enterprises on foot is never easy, 
especially in small districts. It will become impos- 
sible if, for the simple process of a Provisional 
Order, is to be substituted the costly and cumbersome 
machinery of a private Bill. In the name of the depressed 
manufacturing industries of England—still more in the 
name of the millions to whom pure water is at present an 
unattainable luxury—-we call upon engineers, and 
especially upon those who represent the profession in 
Parliament, to give to this matter their. most serious 
attention. The attack is the more dangerous because so 
insidious and obscure. It may be difficult to meet it 
generally, but, at least, it is possible to combat it at par- 
ticular points, such as the two indicated in this article. 
We would therefore beg engineers, in or out of Parlia- 
ment, to exert themselves in these two practical direc- 
tions—first, to see that full liberty of action is given to 
the promoters of mechanical traction upon tramways ; 
and, secondly, to insist that the Local Government 
Board’s Bill for the present session shall contain such 
a clause as will carry out the recommendation of the 
Select Committee with respect to Provisional Orders for 
the acquiring of water rights. 


THE METROPOLITAN BOARD AND THE WATER SUPPLY. 


WHEN we last addressed our readers on the subject of 
the London water supply, the Metropolitan Board of 
Works were displaying an intention to go before Parlia- 
ment in the ensuing session with a bill to enable them to 
purchase the interests of the water companies. It was 
then apparent that the Board would not proceed with 
such a bill unless they had the promise of some support 
on the part of the Government. We suggested that such 
support was not likely to be given, and that it was not 
to the interest of the Board to interfere with the com- 
panies. We doubted whether the Government itself would 
carry a bill transferring the watersupply tothe Metropolitan 
Board, and we warned the authorities at Spring-gardens 
that if they forced this wer toa crisis, they might 
themselves be superseded. We may now congratulate 
the Board on the fact that Mr. Cross has opened a door 
for their escape. He has sent them a letter stating that 
her Majesty’s Government do not see their way to further 
the proposed scheme of the Board for the purchase by them 
of the water companiesofthe metropolis. At the same time 
the Board received another letter from the Home-office, 
in which Mr. Cross expressed regret that so little progress 
was being made in carrying out the provisions of the 
Artisans’ Dwellings Act, and urged the Board to make 
speed with those schemes under the Act for which they 
had already obtained the requisite authorisation. Mr. 
Cross has probably arrived at the conclusion that the 
water supply may as well remain where it is, and that it 
is simply impossible for the limited number of gentlemen 
orming the Metropolitan Board to undertake satis- 
factorily, in addition to their many other duties, the 
management of so vast an undertaking as that which 
now occupies the attention of eight well-organised com- 
panies. Of course, the Board have shown their willing- 
ness to undertake not only a water supply, but also the 
supply of gas, or electricity. abr they would not 
object to buy up the London General Omnibus Company. 
But the work at Spring-gardens is falling into arrears, 
and the members of the Board may count themselves 
happy in being exempted from the troublesome task of 
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first fighting a battle in Parliament, and then. having to| cesses of Determining the Organic Purity of Potable | precisely how much truth, and -how much ood the 
administer the weighty affairs connected with the water | Waters.” The ee which has thus been read_is, the eet Oa OR two Pinte present Wenaal¥ for red 


supply. : . 

he crisis through which the Metropolitan Board has 
passed, in reference to the water question, is only the 
sequel to a long course of agitation on the subject. It is 
curious to observe that after there has been a mountain 
of talk, there comes forth a ridiculus mus in the shape of a 
bill, which is almost universally rejected. Last session 
there were ‘two’ bills, and. these got hopelessly aground 
among the rocks and shouls of the Parliamentary notice 
paper. For the coming ‘session there was to have been 
only one bill, and now even that last hope has suffered 
collapse. So far the Board has given up the water ques- 
tion, and all that remainsis to let the anxious vestries know 
what has been the cost of preparing the several schemes. 
Some of the accounts are not yet settled, including those of 
half-a-dozen scientific chemists, three of whom have kindly 
consented to reduce their fees, doubtless in consideration 
of the ill-luck which has attended the Board. But what 
will be the feeling of the public in the present state of 
affairs? If people believe the water supply of the metro- 
polis to be infected with sewage, they will probably 
wonder how it is that the Government should be so 
indifferent, and that the Metropolitan Board should so 
readily consent to forego a struggle. We have heard of 
moving organisms, and previous animal contamination, 
and diluted sewage, and cholera germs, and divers other 
things too mysterious to be perfectly understood, . Did 
these various matters, with ‘all the “sound and fury” 
which arose concerning them, “signify nothing?” Either 
there has been a great amount of exaggeration in respect 
to the impurity of the London water supply, or the 
inhabitants of the metropolis are being most cruelly 
abandoned by the Metropolitan Board and the Govern- 
ment. There is, however, yet one guardian of the public 
3afety. We donot refer to Dr. Frankland. We mean 
Mr. Sclater-Booth, who, as President of the Local 
Government Board, has the oversight of the London 
water companies, with Colonel Bolton as a species of 
inspector. The monthly reports of Colonel Bolton are 
very different from those of Dr. Frankland, and there can 
be no doubt they have exercised a very beneficial influ- 
enceon the companies, inducing them to carry out improve- 
ments, for the execution of which they had no encourage- 
ment from Dr. Mp rere beh simple dictum has been 
thatthe water is hopelessly bad. Ina quiet waya vastamount 
of good has been done, and it is very possible that the 
Home-office is aware af the fact. Tt is no less desirable 
that the public should also understand the matter, 
though we fear that the reports of Colonel Bolton are less 
likely to catch the public eye than the alarming state- 
ments which make their appearance under the authority 
of the Registrar-General. Dr. Frankland’s reports have 
the unfortunate characteristic of making it appear that 
the Thames and the Lea cannot possibly be made to yield 
a wholesome and safe supply of water for drinkin 
purposes. If this be the correct view of the case, then a 
the expenditure incurred by the water companies from 
time to time, for the purpose of improving the character 
of the supply derived from these rivers, is so much 
money thrown away. How fast the capital account 
grows we showed when last discussing the question, 
though it is possible that this yearly addition to the outlay 
will undergo some diminution when the works now in 
hand are finished. 

The chemical analysis of the London water supply has 
been made the occasion of considerable alarm. ‘It was 
in compliance with the feeling thus excited that the 
Metropolitan Board brought forward their scheme for a 

ciat drinking supply to be drawn from deep wells in 
the chalk, and to be supplementary to the supply afforded 
through the existing mains. Despite all the fright, we 
may venture to say that if the dual scheme had 
adopted by Parliament, and the supplementary pipes laid 
down, only a small percentage of the London house- 
holders would haye been found willing to admit a 
second set of pipes into their dwellings. We are per- 
fectly certain that the public would have rebelled against 
the pulling up of the roads and pavemeuts to make way 
for the new appliances. For the present, at all events, the 
scheme is laid on the shelf, the Metropolitan Board not 
even venturing to propose that Messrs. Bramwell and 
Easton’s project should re-appear next year. The vestries 
were opposed to the dual supply, and from the first it had 
but few friends. Such ‘has been the fate of a scheme 
devised under distinguished auspices, and intended to 
give the metropolis that pure drinking supply which has 
been so long and vehemently declared necessary for the 
ublic health. Somehow the public seem very willing to 
sm without it, and the Government now will not even go 
so far as to help the Metropolitan Board in trying to oust 
the water companies. Seemingly, there is a new light 
dawning on the subject. The extreme chemical theory is 
evidently destined to break down when put to a broa 
ractical test. Probably we may thank Dr. Franklan 
or calling attention to the importance of making the 
supply as pure as possible. The river water ought not to 
pee through the intakes when turbid from floods. Hence 
rge impounding reservoirs are requisite. The water 
should have sufficient time to rest for its impurities 
to subside, ‘before passing through the filter beds, 
and the latter should be of a size duly _propor- 
tioned to the work. they have to do. Of late years 
those intakes which were badly placed have been aban- 
doned for those in better situations, so.as to take the river 
water where it is purest. The Conservators of the 
Thames and the Lea have also been actively seeking to 
prevent the discharge of sewage into the stream, and an 
increasing measure of success has been attending their 
efforts. 

The subject of water analysis has a very serious bear- 
ing on this’ question. But here, as in other matters, 
doctors differ. Even the same man may differ from 
himself at one time compared with what he declared to 
be the fact at another. Dr. Meymott Tidy has recently 
read a paper before the Chemical Society “ On the Pro- 





result of an immense number of experiments, and gives 
a series of conclusions worked out with the most elaborate 
care. e reading of the paper occupied fwo hours, andl 
we need hardly be surprised. that the discussion was 
adjourned, Dr, Tidy observed, cuter,.qlia, that “the 
sooner so delicate and difficult a work as water analysis 
is taken out of the hands of those who imagine them- 
selves professional chemists after a few lessons in a 
laboratory, the better will it be fcr chemistry and sanitary 
science.” But the experts themselves sometimes get into 
a quagmire. The ammonia process of detecting the 
quality of water has deceived men who, we presume, 
were fairly entitled to be considered chemists, or 
Dr. Tidy would not quote their mishaps as proof that the 
process cannot in all respects be relied upon, Thus one 
analyst reported a water to be of “extraordinary organit 

urity,” while a second authority declared the same to 

e a “dirty” water, entirely unfit for drinking purposes. 
Tn the ammonia process, we are told, “every man must 
be a law. unto himself, whilst one man’s law is no one 
else’s law.” Happily there are other processes, and we 
presume it is possible to get pretty near the truth. But 
when the facts are found, good authorities may still differ 
as to their significance, and when the conclusions are 
published the generality of people may. misunderstand 
them, However unintentionally, Dr. Frankland | has 
nevertheless mystified the inhabitants of the metropolis 
into the belief that they are drinking diluted sewage, and 
the prejudice thus created is very hard te remove. 

Dr. Tidy’s last annual report on the London water 
souply. deals very ably with the terrible things which 
have been said on this subject, and draws a very sensible 
distinction between the view point of the pure chemist 
and the, practical physician. The water supplied from 
the mains of the West, Middlesex Company was found to 
contain so little oxidisable organic matter, that, one- 
sixteenth of a grain of oxygen. per gallon was sufficient 
for the purpose. Yet this shadow of impurity was,suffi- 
cient to enable the Rivers Pollution Commissioners. to 
speak of “the soluble filth,” with which the water.of, the 

Jest Middlesex Company was “ polluted.” There is a 
wonderful nicety sometimes in the epithets applied. to the 
drinking supply. Thus the aforesaid Commissioners speak 
of the unfiltered Thames water at Hampton as.“ raw 
water,” Certainlyit is not boiled, and the idea suggestedis 
perhaps that of “ raw, sewage.” To cahn any fears which 
this may excite, the reader may be referred to the report 
of a Select Committee of the House of ‘Commons, in 
1867, when the supply was probably not so good as it is 
now, The Committee reported that, in their opinion 
“ Both the quantity and the quality of the water supplied 
from the Thames are so far satisfactory, that there is no 
ground for disturbing the arrangements made under ‘the 
Act of 1852, and that any attempt to do so would end 
in entailing a waste of capital, and an unnecessary charge 
upon the owners and occupiers of property in the 
metropolis,” The Duke of Richmond’s Commission, of 
which Sir John Thwaites was a member, reported in 
1869 that with proper precautions, water taken from. the 
present sources would “be perfectly wholesome, and of 
suitable quality for the supply of the metropolis.” The 
precautions thus referred to are pretty nearly effected, 
and the tables of mortality seem to show that nee is 
a remarkably healthy city. So far,as the general system 
is concerned, we doubt whether. on sanitary grounds 
there would be any substantial gain in transferring the 
supply to the Metropolitan Board, The best method 
seems to be that of keeping the companies up to their 
work, and if the Board will lend a re hand _ in this 
direction, they would do more for the. benefit. of, the 
public than by bringing bills into Parliament which have 
to be taken out again. 


PETROLEUM AS A FUEL. 


Nor long since we had occasion to refer to certain 
statements made in the New York Sux concernin 
astonishing results obtained by a Mr. Salisbury wit 
ge ne asafuel. The Swn is nothing if not gushing. 

en it notices an invention at all, it notices it* with a 
vengeance. It is not easy to say how much more it has 
claimed for Mr. Edison than that gentleman. has. ven- 
tured to claim for himself ; and as vir Edison jis to revo- 
lutionise the world in the matter of artificial heat, so ‘is 
Mr. Salisbury to turn upside down existing practice in’ the 
raising of steam, the manufacture of iron, and the 
melting of glass. It has long been known that the 
various varieties of liquid hydrocarbon knownas petroleum 
are excellent fuels in one sense; and there was nothi 
remarkable in the statement that they had been used with 
success to raise steam or melt glass or iron. The pecu- 
liarity in Mr. Salisbury’s case is that, according to the 
Sun, he scarcely uses any petroleum whatever to produce 
the most startling effects. A very fine stream of refuse 
come Pert or dead oil, as it is sometimes called, being 

lown into a furnace at the New York Navy Yard by a 
current of superheated steam, produced an enormous 
volume of white flame, almost bringing down the bricks 
in a fused mass. Glass was melted in five instead of 
thirty hours ; cast iron was fused in ten minutes instead 
of two hours, and so on, We are told that the “veteran 
Isherwood” said that this was the most astonishing inven- 
tion of the age, or words to that effect. Here, then, we 


have a result produced by means apparently quite inade- | p), 


uate to the end ; and if we are to accept as true what 
the Sun states, then indeed the iron trade of the New 
World can take a fresh departure, and English iron- 
masters, instead of prolonging 4 miserable existence, will 
be despatched with celerity; ‘coal will become a drug in 
the market, and America with her vast stores of petro- 
leum will make all the iron the world can need. 

It is a. good thing that chemists have examined almost 
all the known fuels, and found. out what their heating 
values are. It thus becomes, possible to analyse any 
statements such as those of the, Sun,.and ascertain, 


‘Is not : 





sideration in,this matter ; the first is the calorific value 
of petroleum; the second. is the possibility of using it 
with economy as a ‘fuel. Petroleum is a very composite 
natural, preduction. So far as we are;concerned with 
it at present, we may neglect its complexity and deal 
with it as a-hydrocarbon—that is to-say, as a~compound 
of hydrogen.and carbon. The heating value of a fuel 
is estimated in the number of ‘heat units which 1 lb. of 
it. can. liberate when it is combined. in. proper. propor- 
tions with oxygen. Carbon thus treated represents 14,500 
heat units ; hydrogen, 62,032 units. Coal, which contains 
hydrogen, gives a higher result than pure carbon, its 
heating value reaching as much, in some cases, as 1 ,837 
units. If. we express these figures in terms of. the 
evaporative powers of the various fuels we have named, 
we find that hydrogen will convert 64°2 lb. of water into 
steam from 212 deg., while carbon will evaporate 15 lb., 
and coking coal as much as 16 1b. We need hardly add 
that no such results can be obtained in practice, the best 
duty of the best boilers being represented by the evapo- 
ration of about 12°5lb. of water per pound of coal, 
But the figures no less represent facts, and may 
be safely used to compare the relative merits of 
different fuels. Petroleum being, as we have said, a 
combination of carbon and hydrogen, it will be more effec- 
tive than the former and less effective than the latter; and 
its efficiency obviously will vary with the quality of the 
petroleum used. But the limits of variation are not very 
wide, and we shall not be far from the truth if we 
say that 1 lb. of petroleum can evaporate from 19 1b. to 
22 1b. of water in theory, or, say, three-fourths of these 
quantities in practice. The comparison may be made to 
stand as 15 of coal to 22 of petroleum. That is to say, 
15 lb. of petroleum will evaporate as much water as 22 |b. 
of coal. It is utterly impossible to make a more favour- 
able comparison than this unless we disregard the laws of 
nature. It follows then, that if petroleum is dearer than 
coal in the proportion of 22 to 15, coal is the more 
economical fuel of the two. Now, so far as we are aware, 
the lowest price at which erude petroleum can be 
delivered into any works at even a moderate distance from 
the oil wells is one penny per geogt we should’ not 
be far from the truth if we took it to be double the 
price, but for the. sake of argument we. shall admit 
that it may “be had for the sum named, The 
specific gravity of petroleum varies with its refine- 
ment ; chat is to say, the oil as it originally comes from 
the ground will produce by careful distillation as many 
as twenty different so-called “ paraffines ” and “ spirits,” 
such as “ benzoline.” We may accept Mr. Clark’s figures 
as. accurate enough for our purpose, and assume that 
erude petroleum weighs a little under 9 lb. per gallon ; 
that is to say, we have 9b. of fuel for one penny, or 
£1.33. 8d. per ton. If the price were but 22s. per ton, 
petroleum would be just as economical a fuel as coal at 
15s.—no more and no less. As it happens that coal is at 
present not worth much more than 5s. a ton in our iron- 
works, it will be seen that to use petroleum instead 
would be far from economical. Steam coal can be had 
on board ship for 10s. a ton. To substitute pa, 
even in this case, would hardly be economical. It may 
be urged, however, that petroleum would occupy less room 
on board ship than coal. Now, coal weighs in the bunker 
about 501b. per cubic foot, while petroleum weighs 55 1b. ; but 
1 cubic foot of petroleum is about equivalent to 1g foot 
of the coal, and it may conceded that thus some 
saving in space might be effected on board ship by substi- 
tuting petroleum for coal as a fuel. Whether the saving 
could really be had in practice we are inclined to doubt, 
for petroleum tanks could hardly be worked with safety 
as near to the boilers as are coal bunkers. So far it will 
be seen that the prospects of petroleum as a fuel are not 
encouraging. It may be worth while, before leaving tlris 
branch of our subject, to warn our readers against state- 
ments to the effect that petroleum has been found by 
chemists to be capable, essa of evaporating as 
much as 3) Yb; of ~waterperlb. . The rtionris only 
trug of petrolenmyoi/s, obtained by distilldgon from crude 
petroleum, and worth from 6d. to as much as 1s. per 
lion wholesale. With this of course we have nothing to 
a We may add that in many cases the petroleum which 
costs but one penny per gallon is a “ dead oil” left in the 
stills after the “ paraffines” have been removed, and its 
heating power is much less than that of the crude oil. 
It is stated that Mr. Salisbury proposes to remove all the 
more volatile hydrocarbons from the liquid he would use 
on board ship. If he does this he will, for the sake of 
safety, sacrifice nearly all the advantages in point of 
space that he might otherwise gain, and his oil tanks 
must occupy as much room as coal bunkers would. 
Turning now to the system of burning petroleum 
invented by Mr. Salisbury, it is possible that there may be 
something good about this, although it is not easy to see 
what it is. In this country petroleum has been, tried as 
a fuel years ago, being directed into a furnace by a jet of 
steam, in the form’ of spray. This is Aydon’s system, 
which was very fully tested at Messrs. Fields’ candle 
factory in Lambeth. Steam was easily raised by its 
means in a Cornish boiler ; but the cost of the fuel was 
found to be an effective barrier to the progress of the 
invention. The substitution of superheated for 
saturated steam can in no way affect the result in 
an economical point of view. _ Saturated steam will 
ow the petroleum into a furnace just as well 
as steam which is superheated; a very small quantity will 
answer every purpose in either case. The great difficulty 
which has always lain in the way of burning petroleui 
to advantage consists in the difficulty of supplying suffi- 
cent air for its combustion. Lacking oxygen enough, 
volumes of smoke are produced ; and even when smoke 
i made the tubes or ‘other heating surfaees of, a 
boiler will be found coated with a heavy tarry deposit, 
hk acts as an admirable non-conductor, All sorts of 
devices, have been tried to get over this difficulty. 
Dozens of patents have been taken out in this ednutrt., 
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on the Continent, and in the United States ; a few inven-' 
tors have been fairly successful, others have failed alto- 
gether. While was very dear some encouragement 
was held out to stimulate inventors; but with coal'at. 
‘existing prices, the idea that petroleum can, take its place 
is chimerical, Inthe oil-well districts: the case . is: 


different. If petroleum can be had for the asking, and | | 


is running to waste because there are no means.of carry- 
ing it away, then of course it may supersede coal, inst as 
natural gas has done at a few ironworks in the United 
States ; but circumstances such as these are too excep- 
tional to affect the broad truths which we have endea- 
voured to place before our readers, 


-- $$ 


AMERICAN IRONMONGERY. 


Ovr correspondents in the Sheffield ‘and Birmingham 
districts have often referred to the competition experienced 
by the manufacturers in their districts with the ea pro- 
ductions of American manufacturers and factors. For the 
evidence of that competition we need not now go to our 
producing districts. We find it in every ironmonger’s shop 
in town and country, and particularly in furnishing iron- 
mongery stores. If we ask for locks, gas standards, roller- 
blind fittings, small brackets, hooks and hat pegs, domestic 
apparatus and tools, substantial toys, and very. many other 
things, we are shown American productions.’ The reason for 
this is not sufficiently obvious in all cases, though in many 
cheapness is the explanation, . In some things, as: for 
instance small brackets and pegs, the patterns are new in 
their lightness and suitability for their, intended purpose. 
But in the case of many things, the reason for the preference 
which English ironmongers plainly show for American 
goods isnot superficial. Tt is not altogether the lowness of 
rice at which he can buy the goods, for the low price at which 
1e sells them prevents any heavy profit: The real reasons 
are, however, not far to seek. To begin with, hardly any 
Jiglish small castings are anything like as fine in surface, 
light in pattern, and cleanly turned out as are these American 
things. Small English castings often show the joint in the 
mould in. which they are cast, fins are often not absent; and 
they are either turned out uncoated, or are daubed with a 
common black or dipped into a commoner. Most often screw 
holes are too large or too small, The countersunk partis large 
and flat, while the actual hole is small. Hence a small 
reamer is required to prepare the holes for the screws, and 
few carpenters would feel themselves prepared to: go and 
fix a set of door and window furniture without a counter-sink- 
ing rose bit, and even then he must fix with screws with bright 
heads, which soon rust. All this the Americans have changed. 
Their castings are light, though strong in design, they are clean, 
and are touched up on an emery or grindstone, and are nicely 
coated with a clear brown varnish of, great toughness and 
strength. The holes are almost invariably properly prepared 
to receive the screws for fixing, The screws themselves are 
coloured to match the ironwork and, at the same time, prevent 
rusting. The holes, too, are arranged so that where the 
greatest strain comes there are the most screws. Now these 
are reasons which affect the purchaser only, but there are 
other reasons which affect the ironmonger, and which explain 
why he is so ready to show his customer the American 
articles, All the small articles to which we have referred are 
sent out by the English manufacturer done up im separate 
papers, or in paper packets tied up with string. ‘Thus when 
the ironmonger wants even one article, or only wishes to show 
one to a customer, he has to undo a string, unfold paper or 
papers, do these papers up again, tie them, and re- the 
abel on the package. Instead of this old bungling way of 
keeping store and serving customers, the Americans supply 
their articles in paper boxes, sufficiently strong to last out 
the sale of the articles one or two at a time. These boxes 
are easily and neatly stacked, the labels are fixed once for all, 
and to open one and show its contents, or take some out and 
reclose the box, is the work of a moment. ‘This’ question is 
one of much greater importance than it at first sight appears. 
Folding up and re-tieing | ea is irksome and axially 
uninteresting work, and is such as. is not, done very 
quickly at any time. Piles of packages, which’ have 
been taken down to show customers, collect on the counters 
to be done up ‘‘ presently,” because they cannot be,done up 
while the customer is being served. These have to be done 
up, and some one must do it.’ Here is an important saving. 
One London ironmonger, whose sales in furnishing iron- 
mongery in a moderate size shop consist of about one-half 
American articles, recently assured! us that he had, from the 
saving of labour in this way, been able to dispense with about 
one-fourth the assistance he would otherwise have required 
for the increased business done in ‘small: articles, «Again, not 
only do tradesmen and assistants appreciate the saving ‘in 
time in serving customers, but the work is so very, much 
cleaner foy them, and the work of clearing | up. after 
closing is reduced almost to ni/.. The same ironmonger also 
assured us that ready as is the sale of these American articles, 
he is unable to get them as fast ashe could wish. The receipt 
of the goods is irregular, and is not likely to be as regular as 
those from English makers. He would’ therefore prefer 
buying of the English maker, if he would produce at the 
same price equally well designed and finished articles, packed 
as conveniently as by the American competitor. In a recent 
note we recorded the relative consumption of paper by the 
differentnations of the world, andobserved thatthe consumption 
per head of the American population was far in excess of that 
of any other country. Part of this excess is probably explained 
by the large use of paper in the manufacture of boxes for pack- 
ing. These of course, it may be said, only take the place of our 
paper, but thisisnotthecase. A considerablenumber of articles 
are here wrapped up in very thin paper, and enclosed ‘in 
one strong wrap. The same article Bias: A America, and by 
American factors, be sent out in boxes containing about a 
dozen, or dozen pairs of the same articles, and the boxes 
weigh more than the paper wrap. How much preferable the 
box system is may be acknowledged by everyone, and before 
Americans satisfy English demand by regular supply, it will 
be well for our manufacturers to look about them, and produce 
clean, Tight, well-finished articles and apparatus, packed and 
delivered in @ manner tempting not only to the consumer, but 
to the retail dealer. Are Engiishmen to be beaten on their 
own ers in, this. way because men, and masters cannot 
or will not depart from old errors of reasonless custom. 
There seems something of di 
ducers of another land should 
taken the place of home 
tell us, when's ing 0’ 


race in the fact’ that the pro- 
ve, even so far as they have, 
| ye The: retail ironmongers 
the fine, clean, finished castings, 


that ‘“‘the English cannot do it,” Cannot’ do it! Surely to 
be told this ought to make some of the more energetic and 
ingenious of our manufacturers prove by works that it is false. 





To a certain extent it is false, for we know. of founders who 
produce fine machinery castings of the ‘most:excellent clean- 
ness and ‘finish, .This.is, however, far from general, ‘and 
though it isnot true that English manufacturers cannot pro- 
duce clean, fine, well finished, ‘and cheap work, it is true that 
ai? 4 cannot, or at least have not, produced it in accordance 
with that most important condition, price. 





if LIMITED LIABILITY IN SHEFFIELD. 

| - ‘Ture ‘* Sheffield Red Book,” an annual ‘publication, presents 
some startling figures in reference to limited ‘liability invest- 
ments, From a tabulated statement, which has been com- 
piled with the view of showing the present market value of 
investments in companies entirely local, or the shares of which 
are chiefly held in Sheffield and the neighbourhood, it 
appears that whilst a few concerns show a present value of 
£504,775 in excess of the amount paid up, the greater part 
show a loss or depreciation amounting in the aggregate to 
upwards of £3,000,000 sterling. If the high premiums at 
which many of the shares were bought were taken into account, 
this’ depreciation would be further increased by fully one 
million. The prices are taken as on December Ist, 1878. 
When the table was published last year, the depreciation 
was considered to have reached the worst, but a comparison 
of the figures of December Ist, 1877 and 1878, shows a 
further depreciation on the year of £1,064,374. This depre- 
ciation is not altogether just, as is shown. by a reference to 
two undertakings, both thoroughly sound—Messrs. Cammeil 
and Co., Cyclops Works, and the Staveley Coal ‘and Iron 
Company. Messrs. Cammell and Co., who last year 
paid 74 per cent., and have averaged dividends of 
9 per cent., are quoted 12§ discount. The Staveley 
Company from 1864 to 1873 paid from 16 to 25 per cent. 
dividends, and in 1873, in addition to 25 per cent., doubled its 
capital out of profits. Since them it has paid 25, 165, 10, 
and 63, dividends on the doubled capital. Yet the company 
on Tuesday was gustan at £54-57 on shares £60 paid up, and 
which were purchased at the beginning of the year at £100, 
i.¢., £40 premium. Of sixty coal companies which have been 
tabulated, the paid u ry is £7,667,892, the present 
value of which is £5,074.6 0. Eleven companies show an 
increase in value to the extent of £504,775; the others show a 
decrease amounting to £3,093,057, which, as we have stated, 
is exclusive of fully another million paid in the form of pre- 
miums. No wonder that anything with ‘limited liability” 
attached to it is the reverse of popular among Sheffield 
capitalists. 








LITERATURE, 


Journal ofthe Society of Telegraph Engineers. Nos. 22, 23. 
London: Spon. 1878. 

THESE numbers do not contain any paper of superla- 
tive merit, but they do contain several papers more than 
ordinarily useful. The subject of insulation is considered 
by Mr. Gavy pretty fully, and some interesting facts are 
given inthe paper andthediscussion. A question, however, 
relating not only to the telegraph, but to every engineer, 
is that of the Birmingham wire gauge, and a large spare in 
these numbers is devoted to the subject. Mr.C. V. Walker 
brought the question before the society, and this original 

aper is given ; two papers read by Mr. Latimer 

lark before the British Association, and a report of an 
American Committee of Mining Engineers on a Stan- 
dard Wire Gauge.” These papers are well worth reading, 
and we trust will prove useful in drawing attention to 
what has long been a source of trouble, and in paving the 
way for a more salutary practice in the manufacture of 
wire. The editors would have done well to have looked 
a little closer into the connections as shown in Fig. 1 
illustrating Edison’s micro-tasimeter ; and had they done 
so, perhaps would have found some difficulty in under- 
standing the exact. part played by the second resistance 
box. . Other interesting papers, are “ The Law of Inter- 
national Traffic,” by C. Madden ; and “Sound and Elec- 
tricity,” by W. H. Prsiiin The former of these attempts 
~—and, we think, with a good deal of success—to bring 
international communication under the domain of mathe- 
matical formule ; the latter deals with Prof. Hughes’s 
wonderful discoveries. 





Posts and Telegraphs, Past and Present ; with an Account of 
the Telephone and Phonograph. By W. Trac, F.R.H.S, 
London: W. Tegg and Co, 1878. 

Ir ‘is generally the case that when a thing becomes 

common it excites little or no interest. _ This is, we fear, 

the ease with the post-office and the telegraph. In the 
time of our fathers, or grandfathers, the sending ofa letter 
was a consideration not to be lightly passed over, and 
marked “almost’an event in one’s life. Now we think 
nothing of sending or receiving a dozen letters in the 
day. ‘The course of the change is well sketched by Mr. 
Tegg, who commences his story with a short account of 
the post among the ancients, gradually increasing in detail 
as heglances at the early history of the post, the stage-coach 
era, and so on, till he comes to our own times, with which 
he'deals more fully. The inside and the outside of post- 
office. work is described, and will be found interesting. 

He deals in a similar manner with the telegraphs. | It 

must be understood that the little book is not techni- 

cal; it is simply historical and descriptive, and thus 

appeals to every one who feels a desire to obtain a 

general knowledge of the introduction of the modern 

facilities for communication. 


A Catalogue of Maps, Plans, and Views of London, West- 
minster, and Southwark. Collected and arranged by 
Freperick Crace; Edited by his Son, Joun GREGORY 
Crace. London: Wigmore-street, W. 1878. 

THE collection, of which this is a catalogue, was com- 

menced more than sixty years ago, by the late Mr. 

other occupation, discharged the duties of a commissioner 
of sewers. In such a position he had frequent occasion to 
consult old plans of London, and during the last thirty 
years of his life, we are told, he collected systematically, 
and with a definite object. There ‘are very few of our 
readers who. will not find. in. the volume before 
us much to interest them. Those whose professions, us 
architects, surveyors, and so forth, are chiefly practised 





Frederick Crace, who for many years, in addition to} 





‘within the metropolitan area, will especially value a 
catalogue which can at once put them upon the track of 
information often of great value to them. The maps, 
plans, and views comprised by this catalogue fill ‘no less 
than fifty-seven rtfolios ; and there are in the collection 
in addition, eighteen large rollers of mounted maps and 
plans, three volumes of maps, and one volume, cf the 
parstesh interest, of illustrations of frost fairs on the 

hames, including specimens of printing, and so forth, 
done on the ice-covered waters of the river. 

Everyone who has collected. materials relating to the 
history of London, whether in the form of illustrations, 
printed cuttings, or manuscript transcripts and notes, 
will have experienced the difficulty of effecting any com- 
plete, and at the same time scientific, system of arrange- 
ment. It will be interesting to such to give here, in thé 
words of Mr. Crace, the plan upon which he has 
arranged his vast collection :— 

“The maps of London are arranged in chronological order, in 
Portfolios No. I. to VII. The plans are arranged according to 
localities, in Portfolios VIII. to XVI. The plans for the re- 
building of London, for improvements, the sewers, environs, &c., 
are in Portfolios XVII. to XIX. The general views of Londen 
are arranged in chronological order, in Portfolios I. to III. 
Views on the Thames commence at Chelsea and terminate at 
Greenwich, in Portfolios [V. to VILLI. Frost fairs are partly in 
Portfolio VIII., but principally in a separate volume, page 225 
of catalogue. The various views are arranged in walks, com- 
mencing at Kensington, Portfolio LX.” : 

This method of arrangement has, no doubt, its advan- 

tages ; but it has its drawbacks For instance, in the 
case of old St. Paul’s, the plans of the structure are 
separated from the elevations and pictorial views, and 
the latter lack thereby a certain sense of completeness. 
This fault occurs, of course, in many other cases. We 
are inclined to think a more complete system may be 
suggested by the division of the’ metropolitan plan ‘into 
districts, and by arrang’..4 plans and views according to 
this classification, the general maps forming a separate 
group. A map, ruled in red lines and marked by refer- 
ence letters, would serve as a key. By this method the 
illustrations of each building or place would. be together 
ini one comprehensive group. With a catalogue such as 
that before us, supplemented by a careful index—some- 
thing beyond a mere’ table’ of contents— which this 
volume has not, almost any system of arrangement would 
be satisfactory ; but then, few collectors can afford the 
expense or trouble needed for its preparation. 
- A perusal of this catalogue affords much interesting 
information concerning the history of old London. Thus, 
the “Plan de la Ville de Londres” (No. 77), published 
in 1700, informs us that.there were then 115,884 families, 
of 1,200,090 souls, who consumed yearly 1,500,000 barrels 
of beer of 36 gallons, 67,000 oxen, and 675,000 sheep. 
Another map, published in 1759, however, tells us that 
there were then 840,000 inhabitants, who lived in about 
95,968 houses. In 1724 the customs duties were esti- 
mated at £300,000 per’ annum; in 1759, they were 
£330,000. In 1724, we are told that— 

* For the ing and repassing from place to place, there are 
either boats tape. ver ee are to be hired at omens ky rates. 
There are 800 coaches allowed to ply in London and Bills of 
Mortality, having their numbers fixed to one of the coach doors. 
The ‘rates of Hackney coaches are established by Act of Parlia- 
ment, and are as follows:—The hire of a coach by the day, 
reckoning twelve hours, is 10s.; by the hour, for the first hour, 
1s. 6d.; for every hour after the first, 1s.” i 

The map of 1738 gives the first instance of numbers in 
streets. No. 50 in the catalogue is the map, in two 
sheets, by Hollar, of 1667. This, it is stated, is “ ‘ce 

osed to be unique.” This map ‘would appear to 
No, 1006 in Parthey’s catalogue of Hollar’s works, where 
the Towneley copy is mentioned. 

Our space will not allow us further to notice this most 
useful work. Our readers can judge of the value of the 
collection by the portion now exhibited at South Ken- 
sington. It is one which would form an ornament to the 
greatest of -publie libraries. The catalogue is well 
printed and got up. 








LOCAL FEDERATION. AND THE PURIFICA- 
TION OF SEWAGE, 


On Friday, the 20th inst., a meeting of engineers interested 
in the sewage question was held at Manchester by the invitation 
of Sir Henry Cole, K.C.B., managing director of Scott's Sewage 
Company, Limited. Between thirty and forty gentlemen 
hetended, including the borough engineersof Manchester, Black- 
burn, Bury, Oldham, Bolton, and the surveyors to the local 
boards of many small towns in the neighbourhood of Manchester. 

Sir Henry Cole occupied the chair, and said that for the 
last two years he had been applying himself to the question 
of health, as dependent on water supply and water-carried 
sewage, and he had come to the conclusion that, although we 
had tinkering with it for the last thirty-five years, it 
must be said to be in its infancy, Sewage was not the gold 
mine that many people believed it to be, and which belief had 
led to the loss of much capital. Water-carried sewage was 
almost worthless as a fertiliser, only 9 parts in 1000 having 
any use in agriculture. Excreta had a value, and Rochdale is 
making ree in ascertaining its true fertilising value. 

A paper been distributed to those present which gave 
alist of the pe on the rivers, streams, and water-courses 
in the Irwell and Mersey catchment basins, having 5000 
inhabitants and upwards, and the present state of their sewage. 
The facts stated are compiled from Lord Roseberry’s Parlia- 
mentary Return 1876, Local Government Directory 1877, and 
various sanitary reports of the Society of Arts, &c., and had 
been submitted for correction to the several local authorities. 
The purification of the rivers of Lancashire from water- 
carried sewage can be thoroughly effected by means of 
General Scott’s process of precipitation, filtration, and getting 
rid of the sludge by burning. About three acres of land are 

uired for purifying the sewage of 50,000 persons, and the 
efiuent is as pure as that produced by irrigation on many acres 
of R 

Sir H. Cole stated in continuation that there are eighty- 
seven places in Laneashire with over 5000 inhabitants, and 
laid great stress upon the fact that a small place cost more in 
pre ion to make it clean than a large place. Tunbridge 

ells 


paid 5s. 10d. per head per annum to be kept clean, 
Blackburn only paid from 11d, to ls, pet head. There are only 
five places in Lancashire with a a population exceeding 100,000, 





THE ENGINEER. 





Dec. 27, 1878. 








viz., Liverpool, Bolton, Oldham, Salford, and Manchester. 
A scheme has been pagent by Mr. Bateman and Mr, 
Lynde for dealing not o une the se of Manchester, 


but also of urbey, Newton, Rusholme, Moss Side, 
Levenshulme, Withington, Stretford, Barton-on-Irwell, 
Dro w, and Gorton, provided these places will 


pin a to carry out the scheme. He also suggested that 
Ashton-under-Lyne, sacar apn. 2 Duckinfield, and Arder- 
shaw might combine for the treatment of the sewage of those 

laces. A federation is also pro of Burnley, Colne, 

elson, Barrowfield, and Brierfield. Fourteen small places 
which might combine, drain into the Irwell, sixteen into the 
Mersey, and four into the Ribble. Unless some steps are 
taken to purify the comage before it is discharged into the 
rivers, there is every probability of Parliament establishing 
conservancy boards to take charge of rivers from their source 
to the sea, in the same manner that turnpike trusts take 
charge of the high roads. A report of a committee 
of the House of Lords inted to the necessity for 
such conservancy boards. e advocated the federation of 
local anthorities for the treatment of sewage, and if this could 
not be done, local companies could be formed which would 
undertake the treatment of the sewage of several districts, 
each of which would pay an annual subsidy to the company. 
He concluded by stating that sewage farming does not pay ; 
that at Wolverhampton the land is getting sick of sewage, 
and either precipitation must be adopted or new land procured 
for irrigation. He requested those present to draw up schemes 
for federation in their respective localities. 

Mr. Adamson, Hyde, spoke against irrigation, and alluded 
to the difficulty, or impossibility, of inducing local authorities 
to federate voluntarily. Towns would benefit by combination, 
which should be —e by en Parliament, both for 
sewage purposes and for water supply. 

Mr. Trapp, Manchester, considered that nothing short of a 
parliamentary measure would induce small localities to join 
large ones. 

Mr. an, Blackburn, stated that a good example of 
federation might be found at Nott‘ngham, where an Act was 
obtained in 1867 establishing tic Nottingham Sewerage 

In this case each district to pay for the 
sewers in proportion to the length laid in each locality, and 
the cost of utilising the sewage to be divided in proportion to 
the rateable value. 

Mr. Farrar, Bury, thought the meeting would do good, and 
alluded to the t difficulty which exists of procuring land 
for irrigation. He thought that combination would reduce 
the cost of sewerage works, and that local boards would 
have to be educated to federation. 

Mr. Green, Todmorden, asked the chairman if companies 
are formed to deal with sewage like gas or water, where the 
protit.is to come from ? 

Sir Henry Cole explained that nothing can be done without 
paying for it, and that -the subsidies to be paid by the com- 

ined districts would yield perhaps a profit of 10 cent. to 
the companies, and that the companies could do the work for 
a combination of towns much more economically than each 
town could do it se tely. 

Mr. Creek, Burnley, stated that the system adopted in his 
town by Scott’s Sewage Company was perfectly satisfactory. 
The cost of purifying the sewage did not amount to ls. per 
head per annum, including interest on cost of wcrks and a sub- 
sidy of 6d. per head paid to Scott’s Sewage Company, but 
excluding the cost of emptying the numerous cesspools in the 
to 


wn. 

The following resolution was on the motion of Mr. 
Green (Todmorden), seconded by Mr. Farrar :—‘‘That this 
meeting is of opinion that greater economy will be promoted 
by having the sewage of the greatest number of bitants 
brought together for purification, by which the cost will be 
’ reduced in an inverse ratio to the numbers, and recommends 
all sanitary boards to consider carefully the principle of con- 
federation before they adopt any system of purification.” 
The meeting was adjourned for three months, and it was 
recommended that in the meantime sanitary engineers should 
carefully consider and project schemes Of federation for 
their ive localities, Messrs, Vawser, Farrar, J. H. 
Lynde, and Mayor being appointed a committee for that 
purpose. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE. 
(Before Sir C. Hatt, December 21st.) 
BINNEY v. LINCOLNE 

His Lorpsurr delivered judgment in this case, the arguments 
of which had occupied the court for some days in November last. 
The action was for infringement of two patents granted to Mr. 
Davies and Mr. Haseltine, of which the plaintiff had become 
the proprietor. Mr. Haseltine’s patent was dated the 5th of 
th, 1867, and was “for improvements in the manufacture 

of packing for the joints of steam engines, pumps, 
for other purposes—a communication from abroad.” His 
specification described his invention as consisting of a pack- 
ing composed of dry powdered substances combined with 
fibrous material, which would withstand the heat, and at the 
same time keep the boxes or joints perfectly tight, no oil or 
other lubricating substance being required. As such powdered 
substances the patentee specified pulverised soapstone and asbes- 
tos. The advantages claimed for the invention were, that the 
packing would be of great durability, not being injured by 
heat or friction, would require no lubricating with oils, would 
keep the boxes tight, and could be furnished at a low cost. 
Mr. Davies’s J gree dated the 29th of April, 1867, was for 
‘an improved packing for stuffing boxes—a communication 
from abroad.” is specification claimed as the invention— 
firstly, a packing composed of fibrous strands impregnated 
with powdered steatite, graphite, or other mineral lubricant, com- 
bined with a cover of braided, woven, or knitted fabric ; and, 
secondly, the combination of the above with paraffine or equivalent 
material, either as an intervening coating or otherwise. The 
defendants, Messrs. William Lincolne and Co., were the agents 
for sale of a packing manufactured by Messrs. Maass and Flos, of 
Berlin, according to a patent taken out by them in this country, 
and dated the 18th of October, 1873. This patent was granted 
for an improved packing for stuffing-boxes and other pur- 
poses; and the invention was described in the specifica- 
tion as relating to an improved lubricative packing for 
stuffing-boxes and similar ie ss and consisting in the 
employment of glycerine in combination with powdered asbes- 
tos, soapstone, steatite, plumbago, or other mineral substance 
usually employed—or any two or more of those powdered sub- 
stances—and a loose-spun fibrous material to form a packing; 
and the patentees stated in the specification that they nade no 
claim to the exclusive employment of packing composed of a rope 


of fibrous material impregnated with powdered asbestos, soap- 
stone, and plumbago, their invention consisting in the application 
of glycerine in combination therewith. The arguments and 
evidence were naturally of a highly technical character, the 
validity of the plaintiff's patents being disputed, independently 





of the point whether they were infringed by the manufacture of 
Maass and Flos under their patented process. 
E Mr. ay Be pe. ‘ein a as and Mr. rym 

OYCE were é or the iff ; . DICKINSON, = 
Mr, J. J. Aston, and Mr. Macrory for the defendants, * 

_ The Vick-CHANcELLOR, in delivering judgment, said he con- 
sidered, as a fact, that the defendant's packing followed out and 
substantially appropriated Haseltine’s invention, there being a 
substantial impregnating of the strands of the fibrous material 
with powder during the process of plaiting or braiding, which 
was, upon the proper construction of Haseltine’s specifica- 
tion, part of his t. His lordship also held that if 
the question of inf: ent were to be decided simply with 
reference to the mode of manufacture as stated in thes ifeation 
of Maass, an infringement of Haseltine’s process would be esta- 
blished. With reference to the other defences raised, and the 
objections made to the validity of Davies’s and Haseltine’s 
eee his Lordship held that these patents had both been 
in 
plaintiff's patents were patents for new inventions, the inventions 
were the subject-matter for letters patent, the specifications were 
sufficient, and Messrs. Davies and Haseltine were the first two 
peer Judgment was accordingly given for the plaintiff, 
with cos' 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents, 


* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and Yy both to th lves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
rms a to those pages and finding the numbers of the Specifi- 
cation. 

Grants Dates and of Provisional Protection for Six Months- 

4798. Drivine the Sautries of Sewinc Macuines, George Baldwin Wood- 
ruff, Cheapside, London.—25th November, 1878. 

4802. Snips’ Loos, William Waring, Southampton buildings, London. 

4804. Manure, Isaac Brown, Elm Croft G: e, Edinburgh. 

4806. DistrrscTinc WarTer on Roaps, &c., James Gledhill, New Kent- 
road, Surrey.— 26th November, 1878. 

4837. Umprewias, &c., Frederick wy = Stokes, Birmingham. 








id, and that the defences were not established. The 


4808. VENTILATOR and CHIMNEYPOT, 

4810. Kyives, William Nicholso: 

4812. Generatina ELEcrRIcITY, 
a aed comm) 


4816. Boxes or Cases for Houpine or Srorine Kyrves, &c., William 
Henry Stokes, Birmingham. 

4818. SLIDING Tasues, Friedrich Hermann Felix Engel, Hamburg, 
Germany.-—A communication from Alfred Theodor Heymann, Ham- 
burg, | Y.—26th November, 1878. 

4819, FoLLower of Morrice and Rim Locks, &c., James Woodward, 
North-street, Wolverhampton. 

4820. Woopen Buocks, Charles Mansfield Lloyd, Nine-elms, Surrey. 

4824. Dyeina, Richard Alfred Taylor, Cleckheaton. 

4826. CHILDREN’s Cuan, John William Benn, City-road, London. 

4828. Venictes or Roxie Stock, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from Gustav Joachim 
Hambruch, Berlin, Germany. 

4830. Sack Lirrers, &., Samuel Wheat, Thorpe Tilney Hall, Lincoln, 
and Charles Cousins, B: te, Lincoln. 

4832. MEraLiic ALLoys, Octave Lechessne, Shepherd’s-bush, London. 

4834. Motive Power Enornes, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from the Pneumatic Tramway Engine 
Company (Incorporated), New York, U.S. 

4836. PorTaBLeE Rariways, Alfred Greig, Steam Plough Works, Leeds. 
4838. Worxtne the Vatves of the Governors of Stream and other like 
Motive Power Enarnes, James Tangye, [llogan.—27th November, 1878, 

4840. Sewine Macuings, John Magill, Manchester. 

4842. CLEANSING Materia for Woop, &c., John Henry Isitt, Bigg Market, 
Newcastle-on-Tyne. j 

4844. DyNAMO-ELECTRIC Macuines, Isac Louis Pulvermacher, Regent- 
street, London. 

4846. RarLway Coupiines, Arnold Budenberg, Manchester.—A i 
cation from Chris: Frederick Budenberg, Buckau-Magdeburg, and 
Hiram Turner, Potsdam, Germany. 

4848. WaTERPROOF APRONS, Robert Yan G 1 , Manchester. 

4852. Propvcine Luminous Errecrs, Joseph Norman Aronson, Bedford- 
row, London. 

4854. Firrertino Warer, &c., Prosper Auguste Maignen, Great Tower- 
street, London.—Partly a communication from Jules Retif, Lyons, 
France. 

4856. Faprics, Eugtne Adolphe Lheureux, Boulevard St. Denis, Paris. 

4858. Curtine and PoLisuine Guass, &c., John Garrett Tongue, South- 
ampton-buildings, Chancery-lane, London.—A communication from 
: — Pierre Colné and Charles Colné, Washington, U.8S,—28th November, 

o 

4862. Sorrenrne Water, Alfred Ashby, Grantham. 

4866. Sprynino Yarns or THREADS, Henry Schoch, Zurich, Switzerland. 

4868. Sprino Martrresses, William Henry Sale, Wolverhampton. 

== Setr-actino Brake or Friction Coup.ine, Eduard an lf Berlin, 

rmany. 

4872. Screw-srocks, Percival Everitt, Great Ryburgh. 

4874. ScREW-PROPELLERS, Middleton Pratt, Rood-lane, London. 

4878. Fornace, William Luke Jackson, Grantly-street, Spittlegate, 


George Ewart, Euston-road, London, 

Sr aie teie Yo, Suan 
Go! lem Corn 

from Nicolaas Cornelis Vogel, Rotter. 











“a Sroprinc Borries, &., Dan Rylands, Ardsley.—27th ™ ber, 

so. 

4843. Gas, &c.. Encryes, William Foulis, Glasgow. 

4845. Biscurrs, A Weil, Notting-hill, London. 

484 nic Lamps, Frederick John Cheesbrough, Water-strect, 
ae ir communication from William Edward Sawyer, New 

ork, U.S. 

4849. Vatve Seats, Herbert John Haddan, Strand, Westminster.—A 
communication from Henry Watkeys, Syracuse, U.S. 

4851. Tramway, &c., Brakes, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Henry Harrison Doty, 
Rve Laffitte, Paris. 

4853. Kyrrrinc Macutyes, Robert Hill, Glasgow. 

4855. VeLocirepes, Charles Gordon, South Kensington, London. 

4857. Comprnation LetTeR-FILE, &c., Josiah Lewis Chapin, Southampton- 
buildings, London. 

4859. Locks, William Robert Lake, Southampt gs, London.—A 
communication from Huppe and Bender, Offenbach-on-the-Maine, 
Germany.—28th November, 1878. 

4861. Sucar Reriino, Edward Hunt, Worsley-street, Salford. 

4863. Hancine Boor and Sor Rack, Herbert Chambers Macdonald, 


ton. 

4865. Rotary Srxam Enorve, Ernest de Pass, Fleet-street, London.—A 
communication from Alexis Corrot and Frangois Foulieron, Boulevard 
St. Denis, France. 

4867. Pencits or Penctt-HoLpers, John Clayton Mewburn, Fleet-street, 
London.—A communication from Lothaire de Faber, Stein, Bavaria. 

4869. TaLLow Cups, Maule Marchant, Huddersfield. 

4871. EnLaxoiye and Repucine Drawrineos, &c., Hector A’ Dufrené, 
South-street, Finsbury, London.—A communication from Auguste 


huilai 





For joire, Rue des Bons Enfants, Paris. 
— RIC TELEGRAPHS, Sir Charles Tilston Bright, Delahay-street, 
est ter. 


4875. Heap-presses, [renceus Berg, Grange-road, Bermondsey, London. 

4877. Booxsinpinc, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from James 8. Lever, Philadelphia, U.S. 

4879. AppLyinc Meraus to G Lass-ware, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Monot, Sons, and 
Strumpf, Paris.—29th November, 1878. 

4885. Door-Bouts, John Petty, Willenhall. 

4887. Frre-Licaters, William Edward Teale, Fern Bank, Worsley. 

4889. Nopie’s Compinc Macuines, Henry Walton Whitehead, Holbeck. 

4891. Ratrcuets, James wn, George Rodger, and William James 

er, Barrow-in-Furness. 

= = the Pressure upon Gas Rerorts, Percy John Wates, 

reen wich. 

4897. Rotts for Rotiisc Wire, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Reiner Daelen, Diisseldorf, Ger- 


many. 

4899. or Unions for Press, &c., William Robert Lake, South- 
ampton-buil: , London.—A communication from George Matheson, 
Mc , U.8. 

4901. Houpers, &c., for GLopes and Suapes for Gas and other Licuts, 
Sennen Broaden. Gireetnchem.—20h ii A 87 


> Z , 1878. 
4908. Macnetic Apparatus, Richard Lonsdale, Mile End-road, London. 
4905. PenciL-HoLpErs, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Joseph Reckendorfer, New York, U.S. 
4907. Pen-HoLpEeRs, Matthew Andrew, Strand, Westminster. 
4911. Harvestinc Macuryes, William SS ee 
4913. ame ee Samuel Stevens Hellyer, Newcas' t, Strand, 


mdon. 

4915. Boors and Suogs, &c., Henry Josiah Griswold, Charterhouse- 
a peentaes communication from Joseph Bond, jun., New 

or] 8. 

4917. Kwapsacks, &c., Carl Kesseler, Mohrenstrasse, Berlin.—A com- 
munication from Samuel Hirsch. erlin. 

4919. ArTiriciaL Breakwarers, &c., Josiah Latimer Clark and John 
Standfield, Westminster-chambers, Westminster. 

4921. ELecrro-pEposiTion of NicKEL, William Robert Lake, Southampton- 
buil , London.—A communication from Edward Weston, New 
Jersey, U.S.—2nd December, 1878. 

4923. Cuarr, James Burch, Glasgow. 

4925. Fire Preventine, &c., Liquip, Gustave Bernheim, Brussels, and 
James Croston, Manchester. 

4927. Pree Coupiines, George Westinghouse, jun., Southampton-build- 

. -lane, London. 

4922. FLower-HOLDERS, Alfred Vincent Newton, Chancery-lane, London. 
—A communication from Jerome Hale Plummer, Brooklyn, U.S. 

4931. Macaives for Sweerinc Carpets, &c., Thomas Spencer James, 
Mina-road, Old Kent-road, Surrey. 

4933. Pctpina or Preparinc Fat, &c., for Me.tive, Arthur Lyon, 

ry-road, Stoke Newington, London. 

4935. Printrnc Presses, Alfred Godfrey, Chancery-lane, London. 

4937. Lamps, George Roby, Wigan. 

4939. Reapinc Macuines, George Spencer, Spout Farm, Ashleyhay, 
Wirksworth. 

4941. Brxpinc Books, William Cullen Horne, Sunningdale. 

4943. Furnaces, Ellis Butterworth, Calder-cottage, near Rochdale. 

4945. Fire-escapes, Frederick Piercy, Pall-mall, London.—3rd December, 


1878. 
4947. BALANcEeD Stipe Vatves, Joseph Harrison Adams, Cornwall-street, 
m, London.—4th December, 1878. 

$515. Presses, James Baird Handyside, Crown Ironworks, yer 
communication from E. Richard Esmond, New York, U.8.—5th 
September, 1878. 

8646. Liresvoys, &c., Alexander Robinson, Great Queen-street, St. 
James's, London.—l6th September, 1878. 

4572. PENDULUM-TREADLE for Macuines, Carl Pieper, Belle-Alliance- 
Strasse, Berlin, Prussia-—A communication from Luigi Gaudini, Sol- 
mona, Italy.—11th November, 1878. 

4590. DopLex, &c., TeLeorapHy; John Muirhead, jun., Regency-street, 

A communication from Alexander Muirhead, James 

= pg Briggs, and George Kift Winter, Madras, India.—12th November, 

l 

4598. Encines, Thomas Aveling, Rochester, and David Greig, Steam 

Plo’ Works, Leeds. 

4604. Tubes, Henry Whitaker, M 

$723. Sirtinc Crnpers, §¢., John 

lovember, 1878, 








ws 


—18th Ne ber, 1878. 
Ingham Taylor, Manchester,—-204% 








4880. Merauurstye Guass-ware, Alexander Melvilie Clark, Chancery- 
lane, London.—A communication from Messrs. Monot and Sons 
Strumpf, Paris. 

4881. OnNaMeNTING GLAss-ware, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Messrs. Monot and Sons, 
Strumpf, Paris.—29th November, 1878. 

4882. Drivina APPARATUS, Savage, Wellington-street, Strand, 


on. 
Mae 29 ae acd Apparatus, George Rutley, Queen-street, Soho, 
mdon. 

4884. Potato Harvesters, Carl Kesseler, Mohrenstrasse, Berlin.—A 
communication from Wilhelm Helm, Stettin, Prussia. 

4886. Coatine Iron PLates with Tix, &c., David Davies, Crumlin. 

4888. Lamps, William Edward Teale, Fern Bank, Worsley. 

4892. WasHine Macurnes, Henry Leach Wilson and John Clegg, Clayton- 


le-Moors, 
4894. Looms, John Holt, Bolton. 
4898. Piers or Tuses, William Robert Lake, South ton-buildi 





London.—A communicatien from George Matheson, McKeesport, Penn- 
sylvania, U.S. 

4900. Warer-meters, William Robert Lake, Southampton-buildings, 
London.—A communication from Charles Casimir Barton, Rochester, 
U.8., and Jonathan Burns West, Geneseo, U.S.—30th November, 1878. 

4902. CotLectine, &c., Fasca, Marrers, Eugen Schleh, Ehrenfeld, near 
Cologne, Germany. 

Loucus, &c., George Wright Chambers, Stap 

d Larcues, James Matthew Matthews, Baker’s-row, 
Whitechapel, London. 

4908. Sprnxinc, Herbert John Haddan, Strand, Westminster.—A com- 
munication from John Birkenhead, Massachusetts, U.S. 

4910. Porroons, Isaac Blue Harris, Castle Mills, Fountainbridge. 

4912. Rotiers for Corron Srivninc, Isaac Blue Harris, Castle Mills, 
Fountainbridge. 

4914. CoLovrjinc Martrer, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from Wilhelm Meister, Eugen Lucius, and 
Adolphus Brtining, Hichst-on-the-Maine, Germany. 

4916. Copyive Drawrnos, &., Lewis Wolff, Great Queen-street, Lincoln’s- 
inn-fields, London. 

4918. Foo Horns or Sicwats, Sydney Pitt, Sutton.—A communication 
from Edwin Ruthven Whitney and Horace Janson Beemer, Montreal, 


Canada. 
4920. Looms, Reuben Calvert Stephenson, Bradford. 
4922. CyLinpeR Printino Macuines, Alexander Melville Clark, Chancery- 
¢, London.— A commu: ion from Auguste Hippolyte Marinoni, 
2nd 


— , 1878, 

4924. er Evectric Nervine Snurr, William Handysides, New- 
-upon-Tyne. 

4926. Coat, &c., Ernst Gustavus Reuss, Grosvenor-street, Man- 


Jah + 





ester. 
4928. Mariners’ Compasses, Henry Raper Ainsley and Alexander Grant, 


4930. CLostNe Bort ies, &c., One ate, Eastcheap, London. 
4932. ARTIFICIAL ASPHALTUR, &c., William Beachim Beauchamp, Frome, 
4934. Paper, Thomas Harris Busbridge, Sussex-place, Tunbridge-road, 


Maidstone 

4936. Meratic TeeTH, William Heaton Kellett, Cleckheaton. 

4938. Sarery Bott or Lock Pix, William Brenton, Polbathic. 

4940. TasLe CurLery, John Newton Mappin, Mansion House-buildings, 
London. 


4942. Reeps for Musica. Instruments, Hermann Smith, Brixton. 

4944. VuLcanrTe or HARD-RUBBER, William Lloyd Wise, Chandos-cham- 
bers, Adelphi, London.—A communication from the Harburger Gummi- 
Kamm Com 


m y, Harburg, Prussia. 
4946. Metat TubING, Alexander Melville Clark, Chan -lane, London.— 
k Pelnedus 


A communication from William McKenzie and 
Perkins, New York, U.S.—3rd December, 1878. 

4948. Licuttna Cicars, &c., Andrew Phillip Hansen, Commercial-road, 

Pimlico, London. 


4949. Evecrric Lamps, Charles William Siemens, Queen Anne’s-gate, 
Ww 





—A jon from Hefner von Alteneck, Berlin, 
Germany. 
4950. Fastentne the Mourus of Sacks and Baos, Thomas Cleary, New 
York, U.S. 


4951. AUSCULTATION or Mepicat D1aonosis, George Charles Wallich, 
Holland-road, Kensington, London. 
4952. Preventinc WasTE of Water in Water-ccosets, Hermann Ernst 
mas Goodson, Fulham, London, 
4953, MaKine, &c., PaRaGon STEEL, Joseph Knott, Sheffield. 
4954. Sreerinc Apparatovs, Frederic Bradley, Kidderminster. 
4955 Foumicatina, &., Rooms, Edward Johnson and Lee Robertson, 


Greenwich. 
4956. Brass Door and other Kyons, William Seager Dackus, Balsall 
Heath 


eath. 

4957. Stream Encrnes, John Leake Dexter, Bourne End. 

4958, Kins, William Robert Lake, South ton-buildings, London.—A 
communication from Charles W. Boynton, Chicago, U.S. 

4959. TorPpepo Apparatus, Charles Ambrose McEvoy, Adam-etrect, 
Adelphi, London. 

4960. GeneraTING Execrraic Currents, &c., Alfred Viucent Newton, 
Chancery-lane, London.—A communication from the Weston Dynamo- 
Electric Machine Company (Incorporated), Newark, U.8. 





4961. Macynetic App.iances, Her! Coombes Byshe, Gothic Villas, 
Station-road, Gipsy-hill, Surrey. 

4962. Werrs for Weavine Cioras, &c., William Fox and John Clapham, 
Leeds 


4963. Macuines for Weronino, &¢., Edwin Henry Tooley, Holwell. 
4964. Meta Tupes, George Thomas Selby and William Carter, Smeth 


wick. 
4966. Preservinc the Suape of Trowsers, Edward Coleman Gooddy 
Meltham 


4967. Srurrinc Boxes or Guanps, &c., Joseph Stannah, Southwark 
Bridge-road, Surrey.—4th December, 1878. 
4968. ms for Weavinea, David Skirving and Samuel Ayland, Moston, 
4969. SHapE CoLourED Yarns, Thomas Bowe Gibson, G Ww, 
4970. Sewinc Macuixes, Herbert John Haddan, Strand, 
A communication from John Heberling, Iowa, U.8. 
4971. SEPARATING RaINn-WATER, &c., Frederick Woodland Toms, Busby- 
, Camden-road, London, 








Derc 


27, 1878. 
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— bes Execrric Motors, Bertie Charles Scott, Parklands, Hassock’s-gate, 


4973. Coasrsa Mera Surraces, Levi Lincoln Atwood, Geuwel-rosd, 
London,—A communication from Aaron Blanchard Brown and Wen 
Phillips Brown, Worcester, U.S. 
4975. Bhaswen FEED-WATER, I oseph Spencer, 
4976, Drivine Bicycies, &c., Thomas Ma‘ 


Halifax. 
Mayhew Bear and Thomas Roy- 


4978. DecoraTiING MeTaL Prates, &c., William Edward 
ton-street, Strand, London.—A communication from 
and Co., Hennebont, France. 

4979. Gas, &., ENGINES, Richard Simon and Charles Grantley Beechey, 
No! Bs 

4980. BREECH-LOADING SMALL-ARMS, Samuel Mills, Birmingham. 

4981. Riss for UMBRELLas and PARASOLS, William Corder, oes Sega 
—A communication frou Francis Robert Cannell, Lis! 

-. Ye Gyvsum, &c., Edward James Atkinson, lr 

ndon. 

4983. Locks, Larcues, &c., Alfred Austin Usher, Powell street, East 
Goswell-road, London. 

-_ comnts, &e., Frsnovs Mareria.s, Thomas Bispham Kay, Bolton- 
ie-. 

4986. SrRaIGHTENING YARN, Samuel Knowles ng tl 

4987. Prope.uine, Firino, &c., TorPepo Boats, W Robert Lake, 
South ton-buildi ion.—A communication from John Louis 
Lay, Paris 


4989. Jomver’s Cramp, Thomas Bonet, St. Albans.—5th December, 1878. 

4990. CarnpING ENGINES, ee Satan and John Pickles, Brad- 
lord, and George Carver, Cleckh 

4991. biscurrs, Rowland Stephen, Gener, 

4992. CoLLectine Reruse, John Robertson, al 

4993. Cookino Ranoes, John Neilson, G 

4994. SEcuRING INSTRUMENTS, &e., John © zien Mewburn, Fleet-street, 
adie communication from Doctor Gaetano Tesorone, Naples, 


490. WasHine Ciay, &c., William Hodson, Dalston on. 

4997. Looms for WEAVING, John Gledhill and William Toylon Golcar, near 
Huddersfield. 

4998. Faucet Atracuments for Casxs, &c., Phineas Lawrence, Farring- 
don-road, London 

4999. Bunos, Phinens Lawrence, Farringdon-road, London, 

5001, SHIps, * Charles cullen, Rosherville, near Gravesend. 

ia Joan AIR-EXTRACTING, and Corkine Borr.es, &., Paul Laffitte 
an 

5003. PRinTrno, Conroe "Edmund Creer, cman, London. 

5004. Corsets, Thomas Robert Rossiter, Bristol. 

6005, RaILway SIGNALS, Joseph Stokes Willen, Glasgow. 

poy eet po ge ae oo Be Boat Ths 

RIDGES and Seats of VEssELs, un pson, Surrey.— 

6th December, 1878. : 








Inventions Protected ie Six Months on the Deposit of 


Complete Specifications. 
5155. DisinrecraTiIne ) ee Herbert John "Gaiiea, Strand, West- 
minster.—A communication from Lewis Bennett, Buffalo, New York. 


—16th December, 1878. 

5167. ScREW-cCUTTING Macnuxgs, William Robert Lake, Southam) 
vuil , London. —.A communication from ee Nugent and vid 
Tilton, rooklyn, New York.—17th December, 1 

5170. Reier-tine Piates, &c., Herbert yok Haddan, Strand, West- 
minster.—A communication from Daniel Slote, New York. —17th De- 
cember, 1878, 

5175. OPERATING VaLvEs of STEAM Enotes, Herbert John Haddan, 
Strand, London.—A communication from Charles Brown, Winterthur, 
Switzerland.—17th December, 1878. 





Notices of Intention to Proceed with Patents. 

8394. Parer Biocks for CALENDARS, &c., Carl Theodor Burchardt, Berlin. 
—A communication from Heinrich Georg Wilhelm Ebhardt, Eduard 
Wilhelm Heinrich Nolke, and Heinrich Meineke.—28th August, 1878. 

8410. Spinnine FiBpRes, &e. .» Edmund Tweedale, Accrington.—A com- 
munication from Emil 

3416. Huis of Screw-suips, &c., Walter James Griffiths, Bayswater.— 
20th August, 1878. 

3469. Socks for Boots, &c., Thomas James Smith, Fleet-street, London. 
= A communication from. Frangois Jean Louis Pinet.—2nd ‘September, 

878. 

3521, VeLocirepEs, omen Dutton Templer Sparrow, Piccadilly, London. 
— 5th September, 1878 

3658, ELECTRO-MAGNETIC Macutines, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Auguste de Meritens.—17th 
September, 1878. 

748. CisTERN Fivrers, George Edward Haycraft, Deptford, and Edward 
Johnson, Greenwich.—2lst September, 1878. 
3785. TRANSPARENT Pictures, Robert James Coningsby, Croydon, and 
Albert Grover, Mitcham. 

8789. Hyprocarpon Insecrors, Alexander ad Clark, ge 8 -lane, 
London.—A communication from Frederik M 
25th September, 1878. 

8848. Equaisino Tension, Thomas George Fonnereau Dolby, Dulwich.— 
30th September, 1878. 

8926. CLotus, &c., John Clapham, Leeds.—5th October, 1878. 

3933. Prorecrine Miners from Fire, William Young, Belfast.—7th Octo- 


ber, 1878. 
4051. Wasuino Borties, &c., Frederic George Riley, South Lambeth-road, 
mdon, — i 2th October, 1878. 

4170. Renperinc Water PerManentLy Harp, James Cairns Copley, 
Nottingham. 

4172. Workine Vacuum Brakes for Rattways, Frederick William Eames, 
Leeds.—19th October, 1878. 

4255. Compounp STgEaM Enonves, Andrew Betts Brown, Rosebank Iron- 
works, Edinburgh.—24th October, 1878. 

4392. CovERING Fiat Roors, Elijah Aldis, Chichestc.r.—31lst October, 1878. 

4456. Propucine, &c., Exvecrric Licur, Frederick Herbert William 
Hi 8, Cornhill, London.—4th November, 1878. 

4545. Pianorortes, William Sweetland, Cleveland- ~place, West Bath. 

4558. Manures, &., Sidney Gilchrist Thomas, Queen’s-road Villas, 
Queen’s-road, Battersea, London. —9th ya 1878. 

4661, INcREASING the Drart in Curmyeys, &c., John Geen s Mewburn, 
Fleet-street, London.—A communication from Al 
—16th November, 1878. 

4676. CenTRirucaL Macuines, Charles Denton Abel, Southampton- 
buildings, London.—A communication from Eugen Langen, —18th 
Rg ~ eid y = 

4685. PLAIN or — PED Fasrics, Henry Clarke, Loughborough.— 
19th November, 187 : oe 

4719. Forminc insane for Castinc, Noah Moore and James Crabtree, 








eighley. 

4726. CoLourtnac Marrers, John Peter Griess, Burton-on-Trent.—20th 
November, 1878. 

4754. PerMANent Way of Raitways, &c., William Robert Rowan, Queen 
Anne's-gate, Westminster. —22d November, 1878. 

4770. Cases or Cans, James Henderson, Commercial- road, Peckham. 

4773. Datine Stamps, &c , George Kissa Cooke, Fleet-street, London. 

4774. Propucine Licut by ELEctRICcLTY, Isac Pulvermacher, 
Regent-street, London.—23rd November, 1878. 

4801. Automatic Vacuum Brake APPARATUS, James Gresham, Craven 
Ironworks, 

vq Maxvnr, Isaac Brown, Elm Croft Grange, Edinburgh.—26th Novem- 

‘ 

4825. Comprnep Rue, Foot-warRMER, and a William Hartmann, 
Billiter-street, London.—27th November, 1878. 

4847. ELEectrric Lames, Frederick John Cheesbrough, Water-street, Liver- 
pool.—A communication from William Edward Sawyer. 

4855. VeLocirpepEs, Charles Gordon, South Kensington, London.—28th 
November, 1878. 

“=. Hanainc Boor and SHoE Rack, Herbert Chambers Macdonald, 

hton.—29th November, 1878. 

wn. AGNETIC APPARATUS, Richard Lonsdale, Mile End-road, London. 

4905. PENCIL-HOLDERS, John Henry Johnson, Lincoln ’s-inn-fields, 
London.—A communication from Joseph Reckendorfer. 

4919, ARTIFICIAL _BREAKWATERS, &e., Josiah Latimer Clark and John 
Standfield, W b , Westmiuster. 

4921. ELecrro-pEposirion of NicKEL, William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Weston.—2nd 





em’ 

4927. Pier’ Coupinas, George Wes’ ‘house, jun., Southampton-build- 
ndon. ~ 3rd ‘December, 181 ~ oe 

4965. ‘Durie and other Ceubenncen or Compounps, William Robert 


Lake, Southampton-buil London.—A communication from Alfred 
and Henry 8. bert.—4th December, 1878. 
5000. Boots, William Reynolds Miller and Miller Richard Creighton, 


Baltimore, U. » 1878. 

5016, TREATMENT of Ores, Herbert John Haddan, Strand, Westminster. 
—A communication from Joseph De Baxeres de Torres and Alexis 
Drouin.—7th December, 1878. 





*,* cations will be forwarded by post from the Patent-office on 
receipt of the bmw of price oo nore Sums exceeding 1s. must be 
remitted by Post-office er, payable at the Post-office, ——_ 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, 


ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF Ta te 
Prepared, by cumin Ue i GINEER at office of | th 


17965. Sewrne Macuives, a Benson.—Dated 4th May, 1878.—(A com- 
sennentienD = -)—(Complete.) 8d. 





The shuttle is in line with its centre, and has a longi- 

ote ye score in each side, and a longitudinally slotted web at 

its under side, bay eny J when the shuttle enters a oop ously mainly 
drawn down by the needle, it spreads the loop eq on both sides, 
and passes through it in contact at four Ynts, and the V. 

sha; recesses by correspon: ly si ee por in the 

shuttle Brpat the shuttle is enabled to dra ddit 
be requisite to afford its passage. A oe os a cen- 
trally potenen shuttle supported in the race by ways broken away near 


the needle and a shuttle carrier, which surrounds the shuttle longitu- 
dinally and ere, <2 and loosely engages with its heels and shoulders, 
are combined in a machine having an awl had peer the material on 
the plate, and also performs the feeding acti 

1796. Sewers, &., J. Cahill.—Dated 4th oe 1878.—(Not oma 


2d, 

Along the side of the river into which the sewage is discharged 
arranged at a suitable height from the bed of the river, and below Sigh 
water mark, a metal pipe connected - the pipes conveying the sewage, 
which is thus transferred ~ the metal Ee and conveyed any suitable 
distance down the river. i ad den with traps attached to floats, 
whereby the rising tide flushes 
1797. Wueets, J. Smith.—Dated ry a 1878. 6d. 

In order to enable wheels to travel either on rails or ordinary roads 
the flange is made te from the wheel, to which it is secured by a 
disc of metal behind the flange and fastened to the wheel by 
bolts, In = centre of the flange is a ring of india-rubber, fitting on to 
the axis of the wheel. When the wiieel is travelling on rails the flange 

ects beyond the bottom of the wheel, whereas, whilst travelling on 

, the weight of the vehicle oe the india-rubber until the 

wheel touches the aarp 7 the being forced inwards, and projecting 
only at the upper part of the w 

1804. Taps ror Borries AND OTHER VesseEts, §. Grafton.—Dated 6th 


the cork, and a valve over the end of the 
tube is opened by de) a knob, ‘when the contents of the bottle 
will issue through the tube. As soon as the ure is removed from 
the knob, the valve will be forced over the end of the tube by means of a 
helical spring. 
88. Gas aaa R. ~~ Hallewell. ory or May, 1878. Eom a 
engines having two pistons in one ¢ ler, one g driven 
—.- ition d the ooteninns stroke of the other, 
first piston is held by means of two blocks mounted ae so 
oe ee each capable of an adjusting movement upon a The 
Se en the faces of the blocks which are moved to 
, and to release it by means of a cam. through 
ng, revolves = a shell formed within a thro 
air is conve; thio streams flowing on side of 
shell. The a tbe verforaet \r is supplied to the interior, ond 
issuing ed with the air, Air is admitted 
to the eae deride e a oo cat the stroke of the engine, and when the 
- losion ee the air is driven into a chamber communicating 
— de of the oan, so as to act on the piston in aid of the 


1799. Wueets For VEHICLES, r Hazeldine.— Dated 4th May, 1878. 6d. 
ed in malleable cast iron sockets fixed 
so that spokes are not kened b 
the ends to fit into ‘the mortices in the stock and rim. e tire is 
tened by inserting at one or more joints of the ———_ of the 
wheel a metallic dowel pin, with a right and left-handed screw, taking 
into nuts let into recesses made in the abutting surfaces of the felloes. A 
small hole is formed on the back of the felloe for the introduction of a 
key in order to turn the dowel pin, and so tighten up the tire. 
1800. Recerractes ror Srorinc anpD Transportinc Acips, &c., J. 
Holden.—Dated 4th May, 1878. 4d. 

This relates to pant on tr on patent No. 3884, dated 4th October, 
1876, and consists in enclosing the inner glass vessel in an outer casing = 
wood of a barrel form, and made up of wood sat with petrol 
paraffine, the intermediate space being filled in with cork, sawdust, or in 
some cases with fibrous material. The vessel can also be used for trans- 

ing aérated and other liquids by fitting a screwed cap to the outer 
vessel, with a stop cock and pipe descending to the bottom of the glass 
vessel, and h which ca: aeons acid gas can be forced into the con- 
tents of the v 5 
1008. Bruiarp TaBLe Detecror Crock, J. G. Wilson.—Dated 4th May, 
878.—(A communication. 

A contai: a clock movement locked u 
so as to leave the dial exposed to view, is formed with recesses to receive 
the balls, the weight of which, acting upon a pin, prevent the 
working of the clock, but as soon as @ balls are removed a lever con- 
nected with the pin *will be drawn ery of contact with the escapement 
wheel, and the clock will thus indicate the length of time the table is 


vad amy as 
eo. a hollow 








in inner compartment, 


1805. APPARATUS FOR GENERATING GASEOUS FLUIN UNDER PRESSURE, J. 
Imvray.—Dated 6th May, 1878.—(A communication.)—(Not proceeded 
ic 2d. 


bnetible 





cord of nitro-glycerine mixed with gun- 
seman a glycerine is wound on a bobbin and placed in a compartment 
of a strong vessel. By means of a pair of rollers pressed together by 
springs the cord which passes between them is wound off the bobbin 
and delivered into another com ent, where it burns, generating 
gaseous fluid at a pressure suitable for working a motive power engine. 
1806. Forme anv Frxinc Strups, Knoss, Buttons, AND FASTENERS FOR 
ae Bects, &c., F., H., and F. Dowler.—Dated 6th May, 1878. 


This consists in, First, the mode of forming a stem bo means of an eye- 
let having a contraction’ near the point termi ina Ider or set 
off, and adapting the s same for use as a fastener for buttons and studs; 
Secondly, the ptation and j of two eyelets at the heads to form 
stems and fasteners ; Thirdly, the formation of an eyelet having the head 
formed into a cu haped cavity, and either with or without a contraction 
at the point, and the use of the same for stems and fasteners. 

1807. Wixvow BiInp Ro.iers, Cornice Poues, &c., W. J. E. Henley.— 
Dated 6th May, 1878. 6d. 

The rollers or poles are made in sections sliding telescopically one 
within the other, so as to be capable of adjustment to different widths of 
blinds or windows. 

1808. Lever Action For Prope.iinc Bicycies, &c., F. Agnew, J. 
= and 8. Dorset.--Dated 6th May, 1878.—(Not proceeded with.) 


A fulcrum bar is attached on each of the forward sides of the ferk. A 
second lever, which has a foot-piece at one my 4 and two holes in the other, 
one right at the end and the other nearer the footpiece. Th h the 
pve mgs a pin to connect it toa third lever, to one end of whicha 

ttached to work the cranks. 











1809. Pistons AND VALVES FOR STEAM ENGINES. &c., W. 7. Clark.—Dated 
6th May, 1878.—( Not with.) 2d. 

In the interior of the piston are two hollow chambers, to each of which 

a tube is fitted, which through stuffing boxes in the end cover of 


the cylinder. ‘One tube is the exhaust and is open to the atmosphere, 
the other being surrounded by a steam-tight pipe communicating with 
the boiler. In connection with the chambers are two tubes slidin 


through apertures in the piston, so that each end may ss 0 beyon 

the piston as required. These tubes form the steam and exhaust ports 

and are worked by striking against the cylinder ends. i 

1810. Hoistinc anp Swincinc Goops into WarREHOUsEs, W. March.— 
Dated 6th May, 1878.—( Not proceeded with.) 2d. 

The foot of a jibis hinged to a bracket fastened to the lower part of the 
warehouse wall, whilst the head is suspended by a chain running in 
sheaves fastened in the wall, and which as the jib is raised or lowered 
lifts up weights so as to counterbalance the same. 

1811. Sewinc Macuines, G. Moss and F. W. Thomson.—Dated 6th May, 
1878.—(Not proceeded with.) 2d. 

This relates to pay rovements on patent No. 3009, dated 7th August, 
1877, and consists in holding the threai case by making the upper part 
of the thread case of a triangular form, which, when fitted into a 
socket on the thread case carrier, prevents it from being turned round. 
1812. Prorectinc THE OPENINGS OF WINDOWS AND Doors ON THE 

APPROACH OF FIRE, W. R. Lake.—Dated 6th May, 1878.—(A communi- 
cation. )—(Not . 

A wire gauze d is kept wound on a roller by means of a cord made 
corh! le mate: tt on the approach of fire the cord 
will be burnt, and mate the blind t to drop in front of the window or door 
opening above which it is arranged. 

1813. Repeatine Fire-arms, W. R&R. i seneeiinee 6th May, 1878.—(A 
communication.)—(Not proceeded with.) 2d 


The cartri are successively lifted from the e and t 
in front of the breech end of the barrel, by means of a piece pi in 
the plane of the axis of the barrel, and provided with a ‘ht 
and SS curved groove, into which fits a stud or pin formed on the 
sliding breech block. 


1814. = ot prea W, H. Clarke and J, O’Brien.—Dated 6th May, 1878. 
‘ot 
A of coal-dust, resin, and turpentine, in about equal propor- 





tions, is poured into a mould containing a piece of tar string, the two 
ends of which project above the mould. Three or more wooden are 
in the mixture, upon which the lighter stands, when it can 

ited by lighting the ends of the string. 
iste. TENSION i neat, &c., W. Webster.—Dated 6th May, 1878.—(Not 


In acylinder provided with lugs for anne is placed a spiral spring. 
The cover of the cylinder is formed with a recess, which serves to hold 
—s w end of the spring, and has a hole to receive a tube, which tube 

Pour aha a one pulley shaft and roller. In the bottom end 

of th oe ee tu! adjusting screw is inserted; the tubular shaft 

the omen spring in the cylinder, and there receives in its 

end at eal adjusting screw, and the inside of the head of such screw forms 

the seat for the lower end of the spring to rest upon, and also constitutes 
its part of a swivel. 

1817. Burren Sprincs, &c., ron Ratway, TRaMway, AND RoaD 

Veuicies, H. A. Silver.—Dated sth May, 18738. L 

This consists in constructiug the springs from a combination of soft 
vulcanised rubber gum as cushions, between ebonite or hard rubber discs, 
or of metal discs, the two bodies being attached by the curing or 
vulcanising process of the soft rubber. 


1818. Trousers, R. R. Gadsden —Dated 6th May, 1878. 6d. 
The lower part is provided with an elastic band or thread, and a metal 
for operating on the band, whereby the lower part may be drawn 
ht round the legs. 
1819. Securinc tHe HAanpies or TaBLe CurLery, A. Harrison.—Dated 
6th May, 1878.—(Not proceeded with.) 2d. 

Between the bolster proper and the handle is introduced a washer, 
false bolster, or intermediate piece, which is provided with a centre hole, 
through which the tang of the blade is passed ; it is also provided with a 
recess on its under side. A portion of the tang is provided with a screw 
thread, and a corresponding thread is formed in the hole provided in the 
handle of the e tang. 

1820. Conpensinc MILK, &c., anD APPARATUS THEREFOR, H. Conradi. 
—Dated 7th May, 1878.—(A commumeation.)—( Not proceeded with.) 2d. 

This consists in the process of coagulating the fresh milk by means of 
acid, heat, or any appropriate coagulum ; further, in introducing the 
coagula ated into a rotary apparatus, in which, by means of the 
centrifugal force, all the water is expelled, dispersed, « and driven away, 
conserving only the solid matters contained in the milk. 

1821. Grinpine Mitts, W. Morgan-Brown.—Dated 7th May, 1878.—(A 
communication.) 6d. 

This consists of the combination of a > co gat liquid-holding vessels 
and followers “nd pipes, provided with valves 
1822. Sewinc Macatne TaBieEs, C. Pieper. —Dated 7th Moy, 1878.—(A 

Gc epg 
First, in the combination with the table having a case- 
like p tomy of a chair which can be pushed into the stand, and the back 
of which forms a door of the same. Secondly, the combination of a sewing 
machine table, with a box or cover, in such a manner that this cover may 
be laterally attached to the table for the purpose of lengthening its top. 
PRoTecTING THE ScRFace or LEATHER, GuTTA PERCHA &c., FROM 
WEAR, J. Price.—Dated 7th May, 1878 —( Not proceeded with.) 2d. 

This consists in driving pieces of wire bent thus -— into the surface 
to be protected. 

1824. Macuinery ror Breakine Stongs, &c., G. Dalton.—Dated 7th 
May, 1878. 6d. 

This consists in fitting the jaw faces to the stock or frame by casting 
recesses in the back of such faces, and filling in the recesses with Babbit 
or other suitable material. 

1825. Garpen, Roan, anp oTHER Rouiers, J. Price.—Dated 7th May, 
1878.—(Not proceeded with.) 2d. 

This consists in applying concrete, Portland, or other cement material 
capable of being moulded or setting ‘hard, to form the body and principal 
weight of the rollers. 

1828. Screentneo Coats, &c., J. 8. Dizon.—Dated 7th May, 1878. 6d. 

The screen consists of endless wire ropes stretched round drums, one 
or more of which is or are driven so as to impart the travelling motion to 
the screen, whilst another is mounted on movable bearings, to which 
weights are connected, so as to apply the requisite tension to the wire 
ropes. 

1829. Durex anp oTHER Hyprocarspox Brrvers ror Om Lamps, 
W. £. Fisher.—Dated 7th May, 1878.—( Not proceeded with.) 2d. 

The two winders are placed one on each side of the burner. Around 
the buttons which give motion to the winders, and on the outer edge, a 
number of notches, degrees, or figures are marked to represent a given 
quantity, so arranged as to be at an equal distance from each other, and 
so that a similar number or quantity may be represented on each 
button. 

1832. Omskin Garments, D. Johnson.—Dated 7th May, 1878. 4d. 

The garment is made of three separate thicknesses of material, the oil- 

= being placed between an inuer and outer fabric of any suitable 


1830. ApPaRATUS FoR THE INSTANTANEOUS CLOSING AND SECURING OF THE 
Ports, Arr Hoes, &c., iN SHips ct WAR AND OTHER VESSELS, 
J. R. McDonald.—Dated 7th May, 1878.—( Not proceeded with.) 2d. 

The coverings of the openings are provided on the outside with a small 
metal plate insulated if necessary, and hinged in the ordinary manner. 
When desired to open the ports the shutters are raised outwards by means 
of ropes, and when elevated to the required angle, the plates come in 
contact with the bevelled faces of the holes of a series of electro- 
nets, conn by wires with batteries, the wires being provided wit 
apparatus for breaking contact when desired. 

1831. Respirators, J. R. Chivlett.—Duted 7th May, 1878. 6d. 

The main portion consists of two thin plates of metal or other substance 
cut or moulded so as to fit the mouth. The front edges are curved so as 
to cover the teeth, a portion of the flat part of each plate be erforated 
and having a rim the per , on each of w rims is 
fixed a cover or small plate, each of which is also perforated, =a small 
plates being hinged to the rim which encloses the perforations. 

1833. Takine Impressions or THE MouTH ror DenTaL Purposes, M, E 
Toomey.— Dated 7th May, 1878. 6d. 

This consists of a dental tray constructed of an outer rim and a com- 
bined inner rim and palate piece conn to the outer rim, but sepa- 
rated therefrom by a through opening. 

1835. Antirricrion Bearrnos, J. C. Thompson.—Dated Tth May, 1878.— 
(Not proceeded with.) 2d. 

Anumber of rollers are placed inside 'the journal or axle-box, but 
instead of placing the axle in contact with such rollers, a loose rotating 
collar or bush is interposed, the outside of which runs in ccntact with 
the rollers, whilst the inside fits and runs loosely on the shaft or axle. 
1836. Sroots or Bopsins ror YARN PREPARING MACHINES, J. Aimers.— 

Dated 7th May, 1878. 6d. 

This consists in constructing the spools or bobbins with tubular 
— bodies or barrels and ordinary hard metul discs secured at their 
en 
1837. Vextitatinc Snips, &c., J. Boag.—Dated 8th May, 1878.—(No 

proceeded with.) 2d. 

This consists in forcing cold air from above by means of a ay he or 
pump, or other apparatus, into the space between the ceiling and the 
outer shell of the ship. 








1838. Supmarive Boats ror Piacina Torpepors, &., G. W. Garrett.— 
Dated 8th May, 1878. a 
The boat is propelled by gas by prefi gulate the depth of 


To 

floatation of the vessel, at the centre, and in the same horizontal plane as 
the centre line, is placed a horizontal cylinder communicating with the 
water by ports at its centre. Inside the cylinders are two pistons, which 
are secured to screwed piston rods, each working through screw boxes at 
the ends of the cylinder. Each screw box is secured to, or forms part of 
a toothed wheel, in connection with suitable gearing, so that both wheels 
may be actuated by ahandle, and thus cause both pistons to approach each 
other and expel the water from the cylinder. When the pistons recede 
the water enters, filling the cylinder, thus acting as water bullast. 

1839. TomBLers on WASHING MACHINES FOR WasHING Skins, &c., J. 

Hight.— Dated 8th May, 1878. 6d. 

This consists in a number of tumblers, in which a series of arms, ribs, 
blades, or beaters, are arranged to revolve at a higher speed than the 
revolving drum or cylinder in which they revolve, such cylinder being 
furnished on its inner circumference with a series of arms, shelves, ribs, 
or beaters. 

1840. Apparatus FOR SyNCHRONISING oR SeTrine CLocks, G. Lund.— 
Dated 8th May, 1878. 6d. 

Attached to the face of the minute wheel (or of any wheel or pinion in 
gear therewith) are two pins. In connection Dips one of these pins, 
called the setting pin, two pieces are t an inclination to each 
other, so as to form a sort of inverted V ; ‘the two limbs or arms of this V 
do not, however, meet at the point, there being sufficient space between 
them to allow the setting pin to pass. The V piece is carried on one end 
of un arm, which is fixed at its other end to a horizontal spindle, and on 
this same spindle is fixed a weighted lever, which in its normal position 
is held p 4, A. a weighted or spring catch. ‘The V piece is thus conse- 

quently id up, and it is then above and clear of the setting pin. 
The other pin on the minute wheel, called the check pin, is in connection 
with a notch in an arm which is "fixed to the armature of an electro- 
magnet. In the normal position the notch is clear of the check pin. 
ie. MARKING OR Printine, B. Brace.—+Dated 8th May, 1878. 6d. 
‘he printing or is effected by a small drum or wheel, the 





sates Guta beltg te Sizes, on: its curcumference ; and in perform- 
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ing the ting operation the case containing the working is moved 
by hand over the paper or other matertal, so that the prin drum may 
roll upon such material. 
1842. or Measure, B. Hunt.—Dated 8th May, 1878.—(A communico- 
tion.) 6d. 

This consists in the manufacture of a non-elastic tape measure of a 
fabric impregnated and coated with india-rubber, and baving graduations 
or marks, and figures or measurements, made or printed on its rubber 


1843. Sream Exorves, W. Rennie —Dated Sth May, 1878. 6d. 

This consists, First, in arranging the condenser and force pump of a 
horizontal compound engine between the cylinders of the crank shaft, 
with their axles in a line with the axles of the two cylinders, and 
utilising the extension of the piston rois of the latter as the piston of 
the air pump and the ram of the force pump. Secondly, arranging below 
the plate of the engine the whale of the pipes leading to the con- 
denser and force pump. Thirdly, placing the valve box beneath the 
cylinders for the purpose of preventing the accumulation of water in the 
cylinders. 

1844. Vatves or Taps ror Sream, Water, &c., G. K. Ashworth.—Dated 
8th May, 1878. 4d. 

This consists in constructing such valves or taps on the principle of a 
**slide valve,” such as are used for admitting steam into the cylinder of 
asteamengine. The sliding of the valve is made to reciprocate by 
— of an excentric or cam instead of the usual slide rod and its stuff- 

ng-box. 
1846. Meraviic Tries orn Sass ror Roortne, H. Gardner.—Dated 8th 
May, 1878.—({A communication.) 6d. 
is consists in the employment of overlapping tiles of wood and metal 
combined, the of the metal being slightly bevelled, so that the 
sheets do not touch each other. 
1847. Fasrenrvcs ror Sourrarres, &c., B. B. Halford.—Dated 8th May, 
1878.—{ Not vroceeded with.) 4d. 

In the middle of the back of the shell, or front part of the solitaire, is 
made a series of two or more corrugations and two or more perforatio: 

corrugation alternating with a perforation, the said corrugations an 
perforations radiating from a central ming or depression of a size 

roper for receiving the stem on the back part of the solitaire. On the 

end of the stem of the back part a series of two or more short radial 

arms or studs is made; corresponding in size and position with ‘the 

corrugations and perforations made in the back of the front part or shell. 

1848. Courtine anp Uncovpitne Rattway Trucks, W. Mawlam.—Dated 
Sth May, 1878. 6d. 

This consists of a cu ped clip or holder made hollow to suit the 
curve of the end of a link of a coupling chain. The clip is fixed on a 
shaft or pole which, when applied by being passed over the end of one of 
the links, is held in the of the person using it, and the pole may 
be rested on the rod of the buffer as a support or fulcrum. 
ae Pires, L. Chaux.—Dated 8th May, 1878.—(Not proceeded 

wrtr, 2d. 

This consists of a perforated plate forming a kind of little grating 
mounted on feet. It forms an air chamber at the bottom of the bowl, 
pr ing moisture lating in the tobacco. 

1850. ApsustaBte Desks, C. H. J. Engels.—Dated 8th May, 1878.—(A com- 
munication. )—{Not proceeded with.) 2d. 





+ a 


and 


incessantly, while; constantly keeping its angle of inclination by the 
action of a sheave'set in operation by lever power. 
— Macurnes, F. Leonardt and A.C. Andrews.—Dated 9th May, 

This consists essentially of an endless chain or flexible band to which 
a intermittent motion is given, the lower loop of the chain or band 
dipping into a cistern or receptacle of melted wax, and the aed loop, of 
the chain or band delivering the melted wax to the shuttle thread. 
1872. Fasrentnc ror Securgtne THe Enps or TRON OR OTHER MeTAL 

Banps, T. Doherty.—Dated 9th May, 18T8. 6d. 

This consists of a staple-formed stud and a sliding band or link. The 

staple-formed stud is constructed with a groove at one end and a second 
ve inside the staple projection at the other end. The bands to be 

fastened or secured have their ends provided with holes corresponding 

with the staple projections of the stud or fastener. 

1873. RerriceRatixG anp TRaNsPORTING Provisions, C. P. Bdney.— 
Dated 9th May, 1878.—(Not proceeded with.) 2d. 

This consists essentially in the complete or partial drying of the air in 
the meat chamber by constantly drawing it off, and passing it through a 
refrigerating machine, so that the moisture therein contained shall be 
precipitated in the form of ice, or froze out of it and returned to the 
meat chamber, after having the moisture and impurities derived from the 
meat, abstracted from it, in a condition of purity, and in such a state of 
dryness as may be desired. 

1874. Manvuractore or Sutpnate or Line, &e., F. J. Cheesbrough.— 
Dated 9th May, 1878.--(A communication.) 4d. 

This consists in the preparation of hydrated sulphate of lime, the 
crystalline character of which is produced by agitating calcined gypsum 
with more water than is sufficient to effect simple hydration. 

1875. Apparatvus ror Packine Hops, &c., H. Conradi.—Dated 10th May, 
1878.—{4 communication.)—(Not proceeded with.) 4d. 

The box containing the hops is placed on a frame beneath a screwed 
spindle which is caused to pty through anut by means of a crank and 
bevel gearing. This spindle carries at its lowerend cross pieces provided 
with knives, which as the spindle revolves descend into the box and 
loosen the hops, so as to facilitate the emptying of the box. 


1876. Frxinc wHen CLosep tue Lips or Hoipers ror Liguips, &c., J. 
C. Mason.—Dated 10th May, 1878. 6d. 

A slide or band encircles the box and when the lid is closed, the band 
is raised so as to cover the joint and prevent the contents of the box from 
escaping should the box be upset. 

1877. Huts ror ProvistonaL AMBULANCES, &c., C. H. Tollet.—Dated 10th 
May, 1878. 6d. 

For stationary huts the low side walls are built of brickwork, concrete, 
or other suitable material, with perforated bricks for ventilation at their 
upper parts. On these walls are placed iron ribs or principals bent to 
the arched form and eting at the opening or ridge. These are tied 
together by tie rods, and between the ribs is filled in with hollow bricks, 
which are covered externally with wooden planks, and over these zinc 
sheets or tarred felt or paper are nailed. 

1878. Preventinc Fravups 1x Cneques, &c., J, Hodgson. —Dated 10th 
May, 1878.—(Not proceeded with.) 2d. 

The cheques are made of a uniform width, and are divided longitudi- 

nally into a number of divisions, the first aepresenting units, the second 








This consists of a book-shelf, a table, seat, footstool 
combined and connected to a frame. 
1851. Mayvracture or Bep Covers, &c., 7. Jones.— Dated Sth May, 1878. 
2d. 


a 


] aS ’ 


This consists in manufacturing the articles by a combination of weaving 
and printing, whereby various ornamental effects can be produced. 
1852. Fire-sack Borers, J. Fagen.—Dated 8th May, 1878. 6d. 

The heat only from the fire is passed around the boiler composed of two, 

ree, or more sections standing in cast iron framework, and so arranged 
that the heat on drawing the damper passes under the first section and 
back ever the top of such section, and under the second, over the top of 
the second and under the third, in the case of three sections, and into 
the main flue. 

1853. Srorrertnc Borttes, &c., R. J. Smith.—Dated Sth May, 1878. 4d. 

This consists in forming a double female screw thread on the inside of 
the neck of the bottles to receive a corresponding male thread formed 
upon a metal or other stopper, which is provided with a flange and cork, 
or other similar washer, so that when screwed home into the neck of the 
bottle, such buttle is effectually closed. 

1855. Manuractvure or Leaves or Yeast, M. M. Prager.—Dated Sth 
Mey, 1878. 4d. 

Brewers’ or other yeast is thoroughly cleaned and pressed and weighed 
and dissolved in cold water; 20 to 30 per cent. of the weight of the yeast 
is taken of crushed grain and potato, starch, flour, in equal proportions, 
and mixed with 3 per cent. of bicarbonate of potash, 3 per cent. sulphate 
of potash, 3 per cent. of white argal, and } per cent. of magnesia. This 
is stirred into water at 150 deg. Fah., and allowed to stand twenty. 
minutes; maize flour is now added, which is previously leavencd in the 
proportion of lb. of maize flour to 1lb. of grain; 20 to es cent. of 

e 


minutes, after which it is allowed to cool down to about 110 deg. Fah. At 
this point the yeast is gradually added, and then about 4 per cent. of 
powdered alum is added. A mixture is then prepared consisting of one 
pint of lemon —, one pint of cold water, 2} oz. tartaric acid, 2} 0x. 
citric acid, and added thereto 2) oz. bicarbonate of soda and 34 oz. 
powdered ammonia, and while effervescing the mass of the yeast and 

in is added. A pint of white wine vinegar diluted with double the 
quantity of water has added to it 120z. white » 9oz. or 100% 
magnesia, and when mixed is added to the mass of yeast and grain, and 
allowed to stand. The mass is strained, cleansed, and passed through a 
filter press and mase up into packets. 


1859. Warer Taps, G. Arundel.—Dated 9th May, 1878. 6d. 
This consists in the use of a removable valve seat of leather, rubber, 
areal Sieh epcantieinenisted 





1860. Srayp Pires anp oTHER ConpvurTs EMPLOYED IN THE MANUFAC- 
TURE OF Gas, C. D. Abel.— Dated ¥th May, 1878.—{A communication.)— 
(Not procceded with.) 2d. 

This consists in forming upon the external surfaces of the conduits ribs 
or other projections, so as to offer considerable surface to the cooling 
action of the external air. They are thus cooled with sufficient rapidity 
to reduce the temperature of the gas passing through them to that of the 
tar deposited, and thus the distillation of the latter is prevented. 

1861. a Macutxe, H. Simon.—Dated 9th May, 1878.—({A communi- 
catron.) 6d. 

This consists in constructing apparatus for drawing or forcing air and 
other fluids, wherein two cylinders are made to revolve in opposite direc- 
tions, in contact with each other inside a casing, the one cylinder having 
helical cogs which fit both against the inner circumference of the casing 
and into corresponding helical grooves in the other cylinder. 

1862. Stream Motive-power Encine, A. F. Caron and E. Julien.—Dated 
9th May, 1878. 6d. 

The boiler consists of a copper vessel suspended within an iron 
containing the fire, and has a pipe ing to the cylinder port govern 
by a valve, closed by a spring and opened by a cam on the engine shaft, 
thus admitting steam to the cylinder. When the piston arrives at the 
end of its stroke, the projecting end of a valve on the piston meets the 
cylinder cover, thus opening the valve and allowing steam to pass through 
the piston, and to escape by a pipe leading to the condenser. The return 
stroke of the piston is effected by the momentum of a fiy-wheel on the 
engine shaft, and during this stroke the valve in the m is kept open 
by aspring. As the piston aj hes the end of the in stroke this valve 
is closed by a spring projecting from the cylinder bottom. 

1863. Porrs ror Purrep-torp Boots, F. Afford.—Dated 9th May, 1878.— 
(Not proceeded with.) 2d. 

This consists in shaping or blocking puffs by means of dies, a male and 
female, formed to the required shape. i 
1864. ConyecTinc anp ApsusTING KNOBS WITH THEIR SPINDLES, H. Shaw 

—Dated 9th May, 1878.—(Not proceeded with.) 2d. 

This consists in forming the knobs with tapering necks projecting 
towards the lock or door, and screwed hienelie, and having an inner 
— hole or mould slit through the thickness of the metal at the corners 
of the square up to the shoulder of the knob. The knobs are secured to 
the spindle by the use of collar nuts, which at one end are tapered and 
screwed internally to feed upon the necks of the knobs, and at the other 
end that adjacent to the lock or door are screwed left-handed to screw 
upon the spindle. 

a ees Aspuattos, 4, M. A. Gobin. — Dated 9th May 

6. . 

ae ree of the following materials in about the proportions 
stated, viz.: Bitumen from schist (soft at the ordinary temperature), 
15 parts ; pitch from coal (solid at the ordinary gi pcorany Soy parts ; 
powsiered coke, 10 parts; pulverised limestone, 130 parts; fine gravel, 


1866. "6 pera G. Wilson. —Dated 9th May, 1878.—{Not proceeded 
we ~d. 

This consists is manufacturing armour plates by uniting a face of steel 
with an iron backing by soldering the two together by tin, zinc, spelter, 
bronze, or such like. 

1867. Avromatic Motor, H. 7. Horstman.—Dated 9th May, 1878. 8d. 
This ists in a contin ad. ble automatic motor acting by 
effect of a disc brought into an in position by the weight of a wheel 
connected by its arm or axle to a shaft, which disc changes its position 








tens, the third hundreds, and so on. These cheques are passed through 

a machine fitted with printing or perforating devices, whereby the figures 

representing the amount of the cheque are printed and cut out of their 

respective divisions. 

1880. Warer Grares oR Heartus ror SteaM Borer AND OTRER FuR- 
naces, W. A. and J. G. Green.—Dated lth May, 187s. 6d, 

The grate consists of a shallow box formed by upper and lower hori- 
zontal plates of wrought iron or steel, connected by narrow sides and ends 
with angle iron at the joints. Holes.are formed in the top and_bottqm 

lates, to receive short vertical tapered tubes, their bottom ends being 
largest, so that ashes fall freely downu them, whilst air passes up them 'to 
the fuel.. Wateris admitted to one part of the grate box by a pipe con- 
necting it to the lower part of the boiler, whist other pipes connect 
another part of the box to a higher part of the boiler. 


1882. Teteruones, J. F. Boiley.— Dated 10th May, 1878.—{A communida- 
tion.)—{Complete.) 6d. 

Upon an iron base plate is placed an ordinary electro-magnet, and a 
supplementary electro-magnet is mounted upon the former one. The 
line starts from the ground, through one of the supplementary 

ets in the circuit, then the other magnet, and thence to the greund 
without any battery, while each principal magnet has its own independent 
local circuit and battery. The batteries keep the principal magnets 
always charged, and these charge the supplementary magnets inductively, 
while the line normally remains quiescent. 
1884. Heatinc anp Drvyino Grain, 7. H. Preston.—Dated 10th May, 

nae en ne me .. a : . 1 

e in the s' ween an inner and an outer 
hhentinng oytinden, ba both having porn sored red sides and passages for the grain 
to descend, while exposed to the heat, and become turned over during 
its descent along the corrugated , so as to secure the most effec- 
tual action of the heat on the grain. Both cylinders are fitted with pipes 
for admitting hot air or steam at the upper part, and exhaust pipes at the 
lower part. 

1885. Apparatus Usep For Steam CuttivaTion, P. Everett.—Dated 10th 
May, 1878.—(Not proceeded with.) 2d. 
To throw the retaining clutch of the anchor out of gear, a ball is con- 


nected to the hoisting , and a clutch on the axle of the anchor gears 
with a similar clutch on the frame. To the clutch on the axle is fixed a 
lever with a hole at one end, through which the hauling rope passes, 


until the stopper ball forces back the lever and throws the clutch out of 
gear, at the same time a signal on the anchor is exposed to indicate that 
the plough is near the end of the boat. 
1886. Saits on WHEELS FoR WINDMILLS, G. W. von Nawrocki.— Dated 10th 
May, 1878.—{A communication.)—{Not proceeded with.) 2d. 
wheel axle is vertical, and carries a horizontal wheel having six 
fans, each with four valves, the two outer ones turning on hinge pins. 
the force of the wind two or more ef the valves on one side of the 
wheel will be closed, whilst those on the other side will be open, the 
valves on each fan being opened and closed in rotation. 


1888. Macuinery ror THE MANUFACTURE Or CaRRiaGe Axxes, J. Lones, 
C. Vernon, B. Holden, and R. Bennett.—Dated 10th May, 1878. 8d. 
This consists in the combination of two pairs of dies or tools by which 
the partly made axle is gripped, and the figure of the front and back 
rollers perfected, and between the 9; faces of the pairs of dies or 
tools the upsetting or compressing of the ‘‘ round” is effected. 
1891. EquaLisinc THE TEMPERATURE OF ROLLs, &c., J. Shenton.—Dated 
10th May, 1878. 4d. 
This consists in the application of heat by means of water, steam, or 
other equivalent to the necks of rolls on other journals for the purpose of 
lising the temperature of the parts and lubricating the parts. 


1802. Permanent Way or Raitt anp Tramways, A. M. Clark.—Dated 
10th May, 1878.—(A communication.) -(Not proceeded with.) 2d. 

The rails hove flanges at right angles to one another adapted to fit on 
longitudinal timbers cut diagonally from a piece of timber, and of a square 
section. These timbers fit into cuts in the cross sleepers, which are of 
triangular section, the two, together with the rails, being spiked so as to 
form one rigid piece. 

1894. Dvetnc Anta Supstances, H. BE. Newton,—Dated 10th May, 1878. 
A communication.)—(Not proceeded with.) 2d. 

Oxides or metallic hydrates (according to the colour to be produced 
are dissolved in a slightly concentrated caustic alkaline bath, an 
employed to dye substances containing sulphur, more particularly textile 
materials, the operation being carried on cold. 


1895.* MaNuracTURE OF Potrery AND TiLEs, &c., J. W.. Hartley,—Dated 
10th May, 1878. 6d. 

The clay is first pg into slip and afterwards pugged, the blungers 
being placed upon an elevated platform, supported at one end by a frame 
to which the engine for driving the blungers is attached, and at the other 
by the pug mill. In order to decrease the wear and tear of the valves of 
the pumps used for forcing the slip into the filter presses, an auxiliary 
hydraulic cylinder and ram is interposed between the main pump ram, 
and is attached to the connecting rod working the pump. The thickness 
of the filtering nop of the press are reduced by bevelling off the sides 
where the cloth is doubled over, so as to prevent the loss occasioned by 
the bursting of the cloth. Screw presses used for pressing urticles are 
driven by bands from pulleys. In working material in a semi-dry state, 
two or more ures are requisite; these are obtained by employing fly- 
wheels free to revolve on the main screw of the press through a certai 
space only, and which, descending with the screw, a stop on each engages 
with an arm on the screw, and by its momentum applies the second 

res. 
1899. Sour Lye ror Wasntxc and Bieacuinc Linen, A. C. Henderson. 
—Dated 11th May, 1878.—(A communication.) 4d. 

A homogeneous mixture is made in a churn of the following ingre- 
dients :—40 kilogs. of soda salt, 10 kilogs. of resin, 50 . Of silicate of 
soda or potash, and 12 kilogs. of fueus jelly; thereby forming a solid 
paste which is then allowed to harden. i 
1900. Daserxc Brustes Emptoyep rs ComBtnG MACHINERY, J. Ross and 

C. Pearson.—Dated 11th May, 1878. 6d. 

The stock is of wood, and has the same 
pins being fitted therein. The pins are centre pointed, and are t 
tg? angle leaning from the centre, part to right and part fo the 
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form as ordinary brushes, 1 
a 





1905. Macuinery ror PREPARING CoTToN OR OTHER Frerovus SuBSTANCEs, 
J. Greenwood aud J, Thornely.Dated 11th May, 1878. 

Ina “lap” machine, the weighted lever which keeps 
roller of each set is connected to the strap fork by levers 0 that 
when any hard substance attempts to pass between any of the rollers, it 
raises the top roller, and by means of the levers causes the strap fork to 
move the driving strap on to the loose pulley, and thus stop the machine, 
1906. Composition ror FLoorina, S. Barrett. —Dated Lith May, 1878. 2d. 

Stones, sand, spar, limestone, granite, dross, or other suitable material 
are a asemi-dry state by being mixed with lime-water, or water 
without. e, and in this case the composition is spread on the floor and 
pounded and well rolled, after which a solution of lime water is sprinkled 
over it every day for severaljdays, whereby it is hardened. 

1908. Arraratus FOR CLEARING YARN AND THREAD, J. Knowles.—Dated 
llth May, 1878. 6d. 

This consists of a series of combs, cards, or other equivalents, but by 
preference, combs made of needle points. Each comb or equivalent acts 
in combination with a fixed plate placed to, but not touching, the points 
of the comb, to allow perfect yarn or thread to pass, but sufliciently close 
to prevent the passage of knops orslubs. The yarn or thread is kept out 
of contact with the points of the comb by a guide plate. 

1917. TrRansmittine anD Receivine ELecrricaL AND TELEPHONIC Exci- 
TATIONS, A. S. Hickley.—Dated 13th May, 1878.—(Complete.) 6d. 

As soon as a sound is produced in front of the diaphragm of the trans- 
mitting instrument, the diaphragm vibrates and approaches or recedes 
from a system of magnets radiating from a common centre, and in con- 
nection with a‘ polarised diaphragm, the lines of magnetism of which 
radiate from all the points of the circumference. The magnets have all 
the north poles connected together, the opposite poles being arranged 
radially around the centre thus formed, upon which the coll ts wound, 
the ends being fastened to terminals. The diaphragm vibrates and 

nerates currents in the coil, which are conveyed to the receiving 
instrument, and passing through the coil thereof, cause an increase or 
decrease in the power of the magnet, thus vibrating the diaphra and 
emitting corresponding sounds to those produced at the other end. 

1936. Hammock anp Suevrer Tents, C. H. Leycester.—Dated 15th May, 
1878. 6d. 

A pole has at each end a metal ferule terminating in a square pin, upon 
which are fitted metal eyes in the ends of supports, the lower ends of 
which are’ some distance apart, thus forming trestles having pointed 
ferules which enter the ground and support the pole. The hammock is 
slung by placing over the ends of the pins metal washers, which confine 
the eyes of the supports, and have loops through which is passed a short 
length of rope formed inte aloop, One end of the loop is secured to the 
hammock slings, while the other, after being drawn tight through the 
loop of the washer, is secured to a hook. fixed on the pole at a short dis- 
tance from the end. The rope loop thus secures the hammock, and at 
the same time keeps the washer in its place on the end of the pin. 

1938. Curtine aNp Po.isuine Fiat-anp Concave Surraces ON DRink- 
uyG GLasses, Vases, &c., A. P, Prices—Dated loth May, 1878.—(A tom- 
munication.) 6d. 

y. compet is attached to the bed plate by a vertical screw bolt, so. as to 
be eapable of revolving on the latter ‘in order to admit of the holding 
device for fixing the glass to be ground being turned about the bolt in the 
bed plate, and consequently of the surface of the glass being suitably 
applied to the grindstone when the apparatus is in its proper position ; 
the revolving support is fixed to the bed-plate by méans of a hand 
screw, sv that no deviation can take place during the operation of the 
machine, 

1962. Grinpinc aNp Finisnine Cytinpricat Opsects, &e., A, P. Price. — 
Dated Lith May, 1878.—(A communication.) 6d, 

This machine consists of a substantial bed with longitudinal guides ; 
fixed bearings on the bed for the journals of the opposite ends of the 
rolls; a movable saddle adapted to guides on the bed and carrying an 
adjustable grinding wheel or wheels for acting on one side of the roll, and 
an adjustable plain wheel with hard periphery for bearing against the 
opposite side of the roll. 

1956. Macutvery ror Compine Vextite Fasrics, &. Hihmer.- 
15th May, 1878.—(Complete.) 8d. 

A circular and continuous fringe of fibres is combed by a cylindrical 
comb, the fringe as it presents itself being first combed at its extremity, 
and thenits middle part, and that. longitudinally with respect to the 
circular direction which it follows; and, lastiy, the interior part of the 
fringe is combed, and when thus completed, its fibres present themselves 
conveniently in the direction of the drawing rollers, to which they are 
then presented. The feeding is effected by a pin fixed on a rod of the 
comb, entering an excentric guide fixed im the ring, and withdrawing 
the tube ef filaments from a space in which the comb is engaged. The 
com then travels concentrically, and the rod rises up an incline, and 
carries its comb up to a height equal to the length of the tube to be fed 
forward. 

— APPARATUS FoR Pressinc Bricks, J. F. M. Pollock.—Dated 17th 
May, 1878. 6d. 

This consists of giving two distinct pressures successively in the same 
mould by the use, in conjunction with the mould and pressing plate or 
surface, of a joggle or elbow joint. 

1984. Spapes, SHOVELS, AND AGRICULTURAL Forks, D. Yardley.—Dated 
ith May, 1878. 

The socket langet or centre strap of the implement is made witha 
screw at its upper end to take in a corresponding thread cut on the 
bottomjof the wooden bandle, a key being afterwards passed through holes 
bored in both to prevent them unscrewing. 

1985. Rotary Steam Evornes, &. A. Brydges.—Dated 17th May, 1878.— 
(A communication.) 6d. 

A hollow main shaft is pierced, and has attached to ita drum with 
curved chambers, the ends of which ure closed by plates formed with 
narrow slits. The whole is enclosed in a casing, and steam is allowed to 
enter the shaft, and pass through the holes therein into the curved 
chamber, against the sides of whith it impinges, causing the drum to 
revolve, ana with it the shaft. The steam then escapes through the 
slits in the closing plates, passing into the easing, and thence to the 
condenser, 

2035. Grixpinc Wueat, H. J. Hatldan.—Dated 22nd May, 1878.—(A com- 
munication. }—(Complete.) 6d. 

The middlings are reduced to flour, and the tailing separated there- 
from in a machine constructed with the upper stone fixed and the lower 
one revolving with its spindle supported in a yoke resting upon a screw, 
by means of which the yoke and spindle cam be raised together, so as to 
regulate the distance between the stones, which are made from novacu- 
lite or ouchita stone, and are from éin. to 8in. in diameter, The middlings 
are placed in a hopper, and pass through the eye in the upper stone, and 
pass out between the grinding surfaces of the stones and down a spout. 
After being ground the middlings aré bolted, and the portions not suffi- 
ciently reduced are re-ground. 

2040. Bricks, &c., J. Imray.—Dated 22nd May, 1878.—(A communication.) 


down the top 


Dated 


Bricks are formed with depressions or cavities on one side, and corre- 
sponding projections on the other, so that the consecutive layers will 
interlock, and thus greatly increase the strength of the structure. 


2068. Macuixery ror Prope.iine Vessets, &c., 8. Pitt.—Dated Wrd 
May, 1878.—(A communication.)—(Complete.) 10d. 

The shoe which connects the true stern post with the rudder stern 
post is abolished, and the latter is supported by the propeller shaft, so 
that the lowest part of the propeller may be i as deeply as the 
keel. The engine employed is of the Wolfe pattern, and the crank lies 
under the beam centre between lines passing through the centres of the 
two cylinders. The engine straddles the propeller shaft, with one 
cylinder on each side of the shaft, has only one-half of its beam on each 
side of the shaft, can be got into any ship, cam have a long beam if 
desired, and when in the ship has its centre of gravity nearly over the 
keel of the vessel, 

2069. Manuracture or Gas For Heatino, &c., R. S. Ripley.—Dated 
23rd May, 1878.—(A communication.)—(Complete.) 6d. 

This consists in the productiun of heating or other gas by passing steam 
mingled with air through burning or incandescent coal, coke, charcoal, or 
other materials, or by passing alternately, or in reciprocal succession, 
steam and air through burning or incandescent coal, coke, charcoal, or 
other materials. 

2136. Currinc Sueer Ruseer, &c., 8. Pitt,—Dated 29th May, 1878.—(A 
communication.)\—(Complete.) 6d. 

The sheet of rubber is led over a roller, beneath, which is a cutter 
pressed against the roller by a spring and continued downwards, termi- 
nating in a pin working in a cam groove, formed in a revolving cylinder, 
and shaped so as to ed the desired form to the rubber by moving the 
cutter in a horizontal direction in a vertical plane, over the index surface 
of the rubber sheet. 

2152. ARMouR-cLAD Suips aND OTHER Vesspis, H. De Burgh-Lavson, 
Bart.—Dated 29th May, 1878. 6d, 

A number Of compartments open at the bottom are formed in the keel 
of the vessel, and paddle-wheels or screws are made to revolve therein. 
The sides of the vessel are formed of cork, paper, gutta-percha, india- 
rubber, and iron combined, placed in layers one over the other. The 
smoke and steam generated in the furnaces is discharged into and under 
the water. 

2058. Apparatus ror Exntprtmsc Posiic ANNOUNCEMENTS, C. 7. IV. 
Pieper.—Dated 23rd May, 1878.—{Complete.) . 

This consists of a vehicle or trave column. or frame of polygonal or 
other form, in the panels of which the announcements displayed ;.the 
column being mounted on pivots, supported on a Wheeled Duss or truck, and 
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éonhected by suitable gearing with 4 revolving wheel, axle, so thet as it 
'"' travels iene, it will ie slowly 0 oi panies , 
2188, Weavers’ Hanvess, W. R. Lake,—Dated 3st May, 1878.—(A com- 
 “aunication.)—(Complete.) * 6d. ‘ : “tala 
That portion of éach’ heddle of a harness to which the eye belongs is 
formed of a single twine secured to one of the ‘back bands” and is 
doubled pon itself at a:point beyond’ the central liné of the harness, and 
returned and gocured agent to the sume back band, thereby making a 
simple loop, the eye being made by uniting the twine so dyubled by two 
metal clasps placed at a suitable distance apart te give the prptes lena 
‘of eye, the lowor one being placed far enough from the point where. the 
twine doubles on itself to leave aloop. The remainder of each heddle is 
formed by means of a single twine attached to the other of the two 
back bands, and is interlocked with the looped end of the eye side of the 
heddle, and returned upon itself, and secured again to the same back 
band. 


2190. Furnaces, J. H. Johnson. —Dated 81st May, 878.—(A communcation.) 
6d. 

This consists in the combination of a fire-box.so arranged as to be 
capable of travelling on rails with a regulating damper underneath, and 
parallel with such fire-box in conjunction with an adjustable ventilator in 
the front of the furnace for the admission of air. 

2213. Removing anp Destroyina Gases FRom Sewers, 2. J. Corbett.— 
Dated 3rd June, 18T8.—(Complete.) 4d. 


A tube leads from.the sewers to-the sidd of the burnér of a street ae 


so that as the gases issue they are brought in contact with the flame an 

destroyed. 

2217. Manuracture oF, TABLErs, Cakes, OR  BLocks oF, CAMPHOR, 
W. R. Lake-—Dated 3rd June, 1878,—(A communication.)—(Complete.) 
Qd. 


Rither erude or refined camphor is placed in bags and subjected to 
immense pressure, and used either for protecting woollen and other sub- 
stances or for medicinal purposes. Oamphor thus compressed retains its 
essential oil or volatile principle much longer than usual. 

2218.) Machinery vor ComPReEssinG aND SoLiprryina BLocks oF Con- 
CRETE, &e. W, R, Lake. Dated. 37d June, 1878,—(A communication. )— 
(Compile > 6d, ' 

The mould has a movable top and js therefore open at, both ends, the 
top of the plunger serving as the bottom of the mould. During the meve- 
ment of the movable top: in opening the mould, the steam pressure is 
wholly removed from the piston; arid the planger is allowed 'to 4) and 
free itself from the block, which is afterwards ejected by a second for- 
ward movement of the plunger, obtained ‘from a cam ona continucusly 
driven shaft, the piston rod which carries the nger on its upper end 
extending downward through the lower head of the verti steain 
cylinder, and is in contact with the cam. 


2222. Varve Reotsters, A. Avidrén.—Dated 3rd June, 1878,—(Complete.) 
6d. 


A pinion revolves freely on a stud formed on a rest attached to the valve 
chest, and gears with two wheels, one attached to the valve spindle, and 
the other is piaced aboye the former, and is attached to a dial plate turn- 
ing freely round the spindle. One of, these wheels, has one tooth more 
than the other, so that gearing with the same pinion they turn inthe 
same direction, but one gains slowly and differentially upon the other. 
The pointer is attached to the valve spindle. 

2302. Burrox-HOLE SewinG Mactises, F. Simmons.—Dated 8th June, 
1878.—(Complete.) 6d. 

The pressure foot. claawp is mo inted on slides to which three distinct 
motions are communicated, one being a traversing motion lengthwise of 
the machine, so as to form the stitch; another similar motion, except 
that the traverse is about twice as great as the former, forms the bar of 
the button-hole, and the third is across the machine at right angles to 
the former motions, and constitutes the feed, which may be regulated to 
form any length of button-hole. 

2314. Bnastic Steps ror RAibway AND oTHeR Carniaces, W.R. Lake. 
—Dated 8th June, 1873.—(A communication. )—(Complete.) 6d. 


re 


brought to the drying stove, where they are held between light 'wdod 
es in_a vertical, position, these with the paper or cardboard 
between them can be tened up.from the outside of the stove. ‘The 
‘dried sheets when taken from the stove are flat, and are then cut square 
atid the ends'bevelled and then made waterproof ; the sheets are then 
hetit to form ‘cylinders, and ‘the bevelled edges are glued or cemented 
together. ‘The ends of the casks are then séc by internal and 
external hoops to complete the casks. 
2689. ApraRatos For RusNING WAGONS OFF AND ON TO CAGES OR OTHER 
PLasyorms or Hoists, H Fisher.—Dated 5th July, 1878.—(Complete.) 
The rails on the cage are swung onaxles, and are provided at one end 
with feet, and at the other with suitable resting levers and links, so that 
the rails may ‘be tilted by suitable machinery to such an ‘inclination as 
to cause the wagons to run off the rails by their own weight, ‘the empty 
trucks running on to the caye from the other side, their rails be 
raised at the same time to the same inclinations as the rails on the cage. 


2788. Brescu-Loapinc Firearms, W. R. Finch and H. P. Fletcher.— 
Dated Mth July, 1878.—(Complete.) dd. 

This relates to that class of breech-loading five-arms in which the 
breech-block is hinged to-one side of the barrel, so as ‘to open upwards 
and laterally, and it consists in the method of constructing, applying, 
and mounting the breech-block ‘so that it can be easily detached from the 
barrel when desired, so a8 to disable the . Italso consists in. the 
arrangement of the firing pin, and in the application of the lever, which 
releases and opens the breech-block, and operates the shell.extractor. 
2770. Suvsuitvna, &¢., #. B. Middleton.—Dated Wth July, 1878.— 

(Complete.) 8d, 

This consists, First, in carrying the stern pot aft by the lower end, the 
deck end retaining the relative position to the length on deck as if the 
stern t was rdked in the usual manner, or was perpendicular ; 
Secondly, in carrying aft or lengthening the keel until it meets the new 
line of inclination of stern post. 

2813. Sewixe Macutnes, 8. Pitt.—Dated 13th July._{A communication.) 
+(Complete.) 6d. 

This consists, First; of the sewing machine shuttle contracted with a 
beak proper and with a beak shank, which intervenes between the beak 
proper and the bobbin case, and is of uniform cross section from the butt 
of the beak towards the bobbin case ; Secondly, the adaptation of acircular 
shuttle race, and a shuttle as described. 

2863. Sarety Hypravtic Lirts, C: Baldwin.—Dated 18th July, 1878.— 
(Complete.) 6d. 

This relates to. that class. of hydraulic eleyators im which the ram or 
piston is operated by variations of fluid pressure on one or both sides of 
the piston or head, and more specifically to ‘the construction of a double 

piston in connection with other operative devices, whereby.a. double lift- 
power is sectired without increase of fluid pressure or of the diameter 

of the cylinder. 

2896. Paintinc or Stampinc DirFeReNT ARTICLES IN Paper, BE. Dan- 
goise.—Datet Wth July, 1878. ; 

Two bands of paper of the required width are fod into the machine, the 
upper band being about 2 centimetres wider than the lower one, and 
passing between rollers and under an iron lath, which deposits a line of 
paste across it. The lower bands pass -between rollers and are cut, and 
receive the indentations for assisting their gumming to the upper bands, 
with which they re-tinite to pass into the folding beg svc and over 
gum pulleys, where they receive longitudinal lines paste for closing 
the sides of the.bag. From thence the bands close together, pass under 
a roller and a presser to enter into a pair of pincers adjusted to seize one 
length of the paper, which is passed under an inking table to receive the 
required printed impression, from whence they pass, between rollers 
which take them to a knife which cuts them crossways. The knife has a 
lath which forms the plait in which the paste is deposited by a 
paster. | Steel blades then push the bags between pressing rollers which 
fini«h the pasting, and place the bags on un endless band. 

2898. Canvas Tissue or Fasric, L. Blazy.—Dated 20th July, 1878.—(A 








This consists of an india-rubber plating or t ‘gs e 
to a foundation plate. by means of holes tormed in the plates and enlarged 
at their lower ends, into which the india-rubber takes and so unitesthem 
finaly together. The step thus covered is attached to a bracket sus- 
pended from the carriage. 

2325. Curtine anp Spiitrinc Macuixe, 7. Jefery.—Dated 11th June, 
1878. Gu. . 

Upon a bearing in a standard is suspended in the manner of a pendulum 
a bar, having at the lower end a segmental portion, on the face whereof 
is erraned the series of knives inserted therein and projecting therefrom. 
The knives are in number, and are so spaced apart as to be proportionate 
to the number of the pieces and the thickness of the same into which the 
wood or other material is to be cut, and which material is fed up to the 
knives at right angles thereto, and in the same plane as the cutting-off 
knife or knives, which are fitted at one or both ends of the segment. 
2330. ReyperRInc MANUREs Desrkuctive To Sivcs, Vermin, &c., D. de 

Pass.— Dated 1lth June, 878. 

Creosote obtained from gas or coal tar is introduced in a concentrated 
form into the manure, thereby forming a mixture that will not injure 
the roots of the most delicate plants, but destroy ang insects or vermin 
that are attacking them. 

2875. Macuines ror Ruiina Parer, 4, M. Clark,—Dated 1th June, 
1878,—(4 pore wiry A V9 gba, $d. 

The paper is first ruled 0. one side and is then turned over and 
upward to another apron and under a second’ pen bearer, which rules ‘it 
on the opposite side. When thus ruled on both sides, the sheet is carried 
still higher, and deposited in the drop box loeated on the upper portion 
of one end of the frame. The gates and pen beams are operated by Sect 
and strikers, and the, shafts, cartying,-the. cams are connectéd with’ eac 
other by gettin , 80.08 fo ensure the proper qperation of the gates at the 

‘tequired times. ° OT aed a OL « 

. 'SoaP, IL B. Gross. — # 22nd June, 1878... 2d. 

This eonsists in the‘ tnunufatture of soap or soap eae 
nt al 


. compounds 
with artificially powdered flint; qtartz, or 6ther hard angular abrading 
- or scouring material in a fine state of communition. 
2491. Meratiic Smrneves, H.W. Shepard:—Dated 2rd September, 1878.— 
(Goutplete) Bde: ; i ‘ 
The shingles are slit transversely near the obtuse angles, thus providing 
tongues to overlap and hold down the point of the shingles im the next 
course abote, . 
Free aNd Water INDICATORS AND ALARMs, &c., 
2th June, 1878.—( A communication.)—(Complete.) 8d. 
A vessel containing confined. air is wovered with lai 
absorb. the radiant heat of obscure rays. To this vessel is 


vertical metal tube, to, the, bottom of which a horizontal ‘metal tube:ts | 


attached, each end of which is bent, This second tube, is filled with 
‘thereury. ‘Two tu of glass or non-conducting material extend from 
the betit ends of the sevond’ titbe, Immediately in the rear of the glass 
tubes.are secured gradhated scales, and needles extead down into Siose 
tubes. 5 ic Wires are connected with | the annunciatot i the house 
and with the station. ih. 4 

2541, Macuryery ror Rowaxo Up Parer Trssuss, &c., £. Dangdise,— 

Dated 25th June, 1878... 6d, I y ! 


to j 
The roll of papet to be rolled up is fitted jin the lower 


; ¢ part. of the ma- 
chine on a horizontal axle turning freely in bearings. ‘he end of the 
is_led over a horizontel rod, and thence under-a second rod. "The 


paper 

extremities of the rods are supported in plates, through the centres of 
which runs a tie-rod fixedtd eath side of the'frame. This arrangement 
forms a tightener, and by turning the rod the rollers are set at different 
angles. From this tightener the paper is raised over another roller, and 
in its passage conres in cortact with a roller rotating in a contrary direc- 
tion to the travel of the paper, so as|to. smooth it out. The paper is fixed 
to an axle below capable of sliding up and down, and supported on a 
rotating drum. On the axle are a number! of bobbins to receive the 
‘paper, The upper roller which ‘presses on the’ axle is furnished with a 
groove at each end, above which are circular cutters to trim the paper. 
Aroller placed above the former carries a numberof cutters co onding, 
with, the bobbins which cut the paper whilst being rolled up into ‘the 
widths required. 

25638. Skates, W. R. Lake.—Dated 26th June, 1878.—(A communication.) 

—(Complete.) 6d. 

This relates to skates secured to the foot by clamps, and consists ofa 
rod actuated by a lever and fitted at the toe end with bars jointed 
to it, and terminating at their outer ends in the toe clamps, one on either 
side, and at the heel end with a blade to enter ‘the inner side of the heel. 
The rod is forced backwards by the lever, and-by drawing back the inner 
ends of the jointed bars with it, forces the tve clanips into the sole of the 
boot, and at the same time the blade into the heel. ‘The blade and the 
jointed bars are ———— on the rod so as to fit different sizes of boots. 
‘An adjustable and leg clamp is fitted:to the heel, whereby weak 
ankles are strengthened and \ mh ee 
. ComMPREssING AND’ Padckinc Hiy;’Cornon, &cy J+ Wohkl.—Dated 

Q7th June, 1878, ~ 64. i sa ieldeasannre : 

This ednsists in the'd it of a plate or presser in a case or frame 
‘mounted on-wheels, and ‘with movable sides.or walls; the case is kept 
closed to _— the’ bale or truss, and opened out on its sides when 
‘the -bale is to be withdrawn. The rack of the press is worked, by a 
mechanical arrangement. F : 
2649. Manuracrurs or Casks, 11. B. Barlow.—Dated 2nd Jul ‘A 

BS i eeacye) © agree 150 ie sstopss alts. a 

, if pa r cardboard aye cut to the proper size, and then passed 
through dans Which applies the glue or,gement,)..(heyiarei.then put 
in a press to unite the several thicknesses, From the press they are 








)—(Complete.) 2d. 

This consists of a canvas tissue or fabric which itself contains the stuffs 
or fabrics which are used with embroidered or tapestry work. 

2918. Transpositiox oF THE SCALE OF Music ON Musical INSTRUMENTS 
HAVING Key Boarps, £. K. Milliken.—Dated 22nd July, 1878.—{A com- 
munication.)}—{(Complete.) 8d. . 

This consists in so moving or operating the keyboard of a piano or other 
instrument to the right and ‘left that the player may transpose any piece 
of music to @ higher or lower pitch, while the fingers operate upon the 
same keys of the keyboard as if no transposition had been effected. 
3002. Spixnina, J. Birkenhead: —-Dated 29th July, 1878.—(Complete.) 6d. 

This consists of a combined spindle step and an clastic bolster. 


3008. RaLtroap Tres, G. W. Cottingham.—Dated 29th July, 1878.—(Com- 
lete.) 4d. 

The ~ is constructed of wrought iron bars, both. ends being first 
turned up at an angle and then turned outward horizontally, the extreme 
ends being again turned down at an le. Over the horizontal part is 
laid a bar, the ends of which are turned downward at an angle to form 
feet. Another bar lays across and embraces the former ones, the whole 
being united and held together by-means of a clamp and wedge key at 
each end, which also fastens the rail to the tie. 

8005. Compound anp Process FoR.THE CURE OF CaNceRS, Corns, &c, 
L. J. Dart.—Dated 29th July, 1878.+(Complete.) 2d. 
The compound consists of the constituents of the bark of the fraximus 


| reduced to ashes, then leached and concentrated toa syrup. 


3018. MacHINeRY, FOR MakIsG Sarcue. Borrom Parer Baas, .C. 'B, 
Stillwell —Dated 30th July, 1878.-—{Complete.), 10d, 
’ A paper tube is formed and pasted.from a continuous web, and the 
tubuilar blank is ctt, pasted, and folded, so.as to form a satchel bottom 
paper bag from a'web of paper at oné continuous operation, The web,of 
paper passes over a guidé toll under a tube-forming plate, which turns up 
ent poten, of the paper on each side beyond the corners of the plate, 
Gui fngers maintain the /ypwardly-turned edges in’ position,.and 4 
fevolving knife cuts the tube in lengths, Paste.is deposited in a, thin. line 
aléng'one etige of the Panee prévious to the pressing down of the fold to 
the tube. As ‘the’ blatik’ passes over the forming plate a V- 
shaped cut is made in it, and it then passes between two cylinders, and 
its édges seyered with transverse cuts, the inuer ends of which join the 
ends of the V-shaped eut, when it is slit longitudinally by parallel knives 
on opposite sides of the.seam: at the junction of, the outer cuts and the 
V-shaped cuts. The edges are then. pasted and pressed together by suit- 
able folders. . 
8085. Grates ror Steam Borver Furnaces, W. R, Lake.—Dated 3ist 
July, 1878.—(Complete.) | 4d. 

This consists'in ‘the ‘corbination with alternately reversed grate. bars, 
haying lugs all of the same. construction, of rocking supports, connected 
and having broad upper surfaces, upon which the lugs of the’ grated bars 
rest without being connected thereto.’ , ‘ | 

i aig T ot pi FOR MANUFACTURING ScCREWs, = R. Lake.—Dated 1st 
ugust, 1878,—(A communication.)—( Complete.) Gd. 

The ‘die is m nites in a hollow die holder spindle, which carries.a 
cutter, so'that as the w traverses the die its end is acted)on simul- 
tancously with ‘the eutting of the thread, and the operation of finishing? 
thie eid is avoided. i ste oon : 


3064. Baine Presses, W. R. Lake.—Dated 2nd August, 1878.—(A commu- 
| thieation.)—(Complete.) 6d. Bow 
Alternate of, material are pressed horizontally, and at the same 
time a lateral and vertical. inward |squeezing of:the material towards the 
centré of the charge is-applied, decreasing its and vertical size, and 
also produting un additional Iongitudinal. pressure in the centre of the 
material fromthe commencement of ‘the stroke of the traverser on the 
loose material to-the end of such stroke. 


8109. EvaporatinG Satine So.uTions, S. Pitt.—Dated 6th August, 1878. 
(A communication.)—(Conplete.) 6d. 

} ‘ists of a conti process of evaporating saline solutions, 
the solutions being heated undér pressure; then forced into an ‘evapo- 
rator, where they are relieved from pressure, and allowed fo deposit salt, 
and then n forced back into the boiler to be again heated, whilst at 
the same time the deposited salt can be drawn off from time to time from 
the evaporator. . 


3129. RecuLatinG anv. CONTROLLING THE SPEED OF Steam ENciNEs, W. 
BG icati 





edge.— Dated 8th August, 1878.—(Complete.}—(A communication.) | the What Biiiilea ‘be 


The governor is: mounted upon'a spindle with a pulley at its outer end, 
driven by frictional contact with another pulley, which is so mounted 
that;the breakage of a belt allows it to immediately s out of contact 
with the first pulley. A,spring upon the governor spindle then acts to 
draw it back, and with it the valve stem and valve, so as to shut off steam 
from its cylinder, and this’allows the main steam valve to be closed, so as 
to stop’or reduce the speed of the engine. : 

8160. Drivixe Betts. or Bands, W. Jones.—Dated 10th August, 1878. 6d> 

This consists, , in the’cbnstruction of belts or bands of iron, steel, 
or other similar metallic strips ; Secondly, the application of a covering 
of rubber cloth or other adhesi to ys to prevent slipping 
of metallic or other belts thereon.’ ; i ‘ 


sive material 
8161. Arrestixe IncrustaTioN Iw Borers, H. J. Haddan.—Dated 10th 


A 1878.—(A communication.)—{Complete.) 4d. 
Pcage brows material paste vevisenisthieie, enteee 
utes * lose,” half pint, “per horse power afi which 
inintroduoed pith fh erfobit water to. the boulet, and ‘precipieat 
panes tion inthe form a fine ‘powder, Which’ is rentoved 


y causing a constant current of water from the boiler to pass into an 





. r ‘a4 
auxiliary Vessel having a double casing, the water being introduced to 
the inner one, dnd overflowing into the outer, from whence it passes back 
to.the boiler., .The .incrustating matters will be deposited in! the inner 
¢asing, and may be discharged through a cock at, the base. 
3189. Mancracrure anp. Packine or Betr-tactne, W. B.. Lake.—Dated 
12th August, 1878.—(4 communication.)—(Conuplete.) 4d. 

One end of the lace is pointed to: facilitate its insertion through the 
eyelets, and the other end is formed with a slit, through which the 
pointed end is passed to enable the lace to be securely looped to one of 
the ends of the belt previous to lacing. The laces are wound up in sepa- 
rate coils, and are packed one above the other. ends may be made 
pointed, and if necessary furnished with a metallic tip. 

8235. Putueys anp Puuiey Buiocks, W. R. Lake-—Dated 15th August, 
1878.--(A communication.) —(Complete.) 6d. 

The pulley is cast with two sets of spokes, extending from the limb to 
the concave rim, so that they form braces to sustain the sides of the con- 
cave rim. In tackle blocks the loop is hinged and secured by a latch. 
$237. Manvuracture or Zinc Oxive, £. A. Purnell,—Dated 16th August, 

1878.—(Complete,) 2d. 

The material employed for making zinc oxide is sulphate of zinc, which 
is converted by moderate heating in contact with carb duci 
that is to say, deoxidising agents. 
83322. Joints ror Pires on Tunes, 4. Bodart.~—Dated 23rd Auguat, 1873* 

~—(Complete.) 4d. 

This consists mainly in the construction and employment of ‘leaden 
rings of peculiar construction, in combination with cast iron coupling 
rings and cement for the purpose of forming a flexible joint for firmly 
uniting (end to end) pipes which have neither sockets nor flanges, 











NOTES FROM LANCASHIRE. . 


(From our own Correspondent.) 

In the iron trade of this district there has been practically 
little or nothing doing during the .past week, so far as pi 
for immediate delivery are concerned. Most of the finished iron 
and other works wil! be closed this week for the holidays and 
stock taking, and deliveries have, therefore, been. generally. sus- 
pended, whilst such purchases as consumers have made have been 
simiply small truck orders to cover pressing wants. There is, 
however, a fair inquiry for. next year, with a disposition to buy 
where long-forward contracts can be secured at the low rates now 
ruling in the market. Some sales have been. made for delivery 
over ‘the first six months of’ next year, although the quantities 
have not been large, as consumers, asa rule, have not. gone beyond 
their prospective small requirements ; but where, sellers are pre- 
pared to contract to the end of next year at preseut prices, some 
considerable’ sales might be effected.. Makers, however, as a rule, 
are averse to going beyond the first six months, and in some. cases 
a slight premium is asked for deliveries up to July, but there are 
merchants and middlemen who are prepared to enter into longer 
engagements, and, rather than lose orders. altogether, contracts 
extending over the whole of next year are being accepted, at 
present rates. Orders for cash are being pushed for in.the market 
at very low figures, but the quoted prices for the market brands 
of both local and outside irons offering in this district are with- 
out material change, and are generally maintained.at about late 


tes. 

The finished iron trade is very dull, business as is usual at this 
time of the year being almost suspended for the present, and at 
many of the works in this district the holidays will extend over a 
fortnight. For good brands of bar iron delivered into the Man- 
chester district, £5 15s. to £6 per ton is quoted, but common bars 
can be bought at 5s. per ton less than this. 

The reduction in wages. which is being carried out through the 
various branches of the iron trade in this district.is meeting with 
some opposition on,the part of the ‘men... At the boiler-making 
shops the men are still out on strike, and seem determined to 
resist any reduction in wages at all. In the engineering, tool- 
making, machine-making, and foundry establishments, a com- 
promise has been offered by the. men, who are willing to work at 
a reduction of 2s. per week. in the place ofthe 74 per cent. 
demanded by the masters. The difference, between the two is 
only small, and in some cases it has been conceded, but where this 
has not been agreed to. the men have either stopped work already 
or threaten to go out, on strike. With regard tothe reduction in 
wages in the erecting shops connected with the Lancashire an 
Yorkshire Railway Company in this district, I understand that 
these have been withdrawn, until the 16th of January next. 

The cold weather is keeping up a, good; démand ‘for the better 
classes of round'coal, suitable for house-fire purposes, but colliery 
yi although they, have plenty, of orders om hand, have 

ound great difficulty in getting. the coal away from ‘the pits, in 
raw 0 of the heayy falls of snow,:and the fogs which have 
preyailed in this district of late, whilst.traffic on the canals’is 
now being blocked by the ice, ° In otherelasses ‘of fuel there is no 
change to notice, steam_and forge, opal burgy and slack being 
still very bad to sell and:low in price, whilst slack, in consequence 
of the increased pi tion, is now. going ddwn into stock. in con- 
i gine Troe kia The better gine Saeet coal are firm at 
ist rates, but no higher prices, are being obtained; and the average 
quotations may be given about. as under :—Best house coal, 9s. to 
10s. per ton ; second qualities, 7s. to 8s.;,common ‘house coal, 6s. 
to 6s. 3d.; steam and forge coal,.5s.. to 5s.-6d.; burgy, 48. to 
4s. 6d.; and slack, 2s. to 3s, per ton. 

The Miners’ Conference at Manchester concluded. its: sittings 
on, Saturday, and amongst. the resolutions:|passed was one in 
favour of restricting the, output of.coal;-but the matter was 
referred for further consideration to the various districts, who are 
to report to the Miners’ National Association... A:resohution was 
also passed urging Parliament to.take measures ‘to prevent per- 
sons. becoming miners who had not first served an apprenticeship 
in the mine ; and a discussion took place with ce’ to the 
depression in trade, with regard to which a resolutiom was 
passed urging the Legislature to appoint-a-committee to inquire 
into the subject. meri 

The meeting’on Change at Barrow on ‘Monday was not well 
attended, and I was informed’ that very little business was being 
done by. buyers and sellers. of hematite pig iron.) On the one 
hand makers are settling up before the end of the year, and do 
not seem disposed to do business except.at the rates which have 
now ruled the markets for a few weeks past, and which are based 
on 55s. for No, 1 Bessemer, and 53s. 6d. for No. 3 forge. - Some 
buyers are offering orders at reduced rates, but these are generally 
refused, except in cases where makers have’ large stocks they 
wish to get rid of. Bessemer. qualities. of pig iron are 
in larger request than forge descriptions, and it is worthy of 
Hg Rhepace as the demand for one an of ne has advanced 

the growing requirements of the steel trade, the request for 
the other has gradually dwindled,.down to what may be’ consi- 
dered a minimum. . Stocks of iron are not. so large as they have 
been, as several heavy parcels have lately changed hands. ‘The 
shipbuilding trade is quiet, and.orders are few in, number. 
Finished ironworkers do, not: experience much ‘trade: in either 
bars, plates, or other classes:of produce, and it is feared 
ing made by the steel trade will act preju- 
dicially on the finished iron trade. I1.am informed that some 
of the works now. standing idle. will, probably .when trade 
revives be converted into: establishments for the production ‘of 
steel, Iron ore finds a poor market, ‘The coal trade is very 
weak, and prices are a_shade,easier, Coke remains at 
the lower rates referred to last. week. The colliery of Messrs. 
Robert Wilson and. Son, Cumberland, has) been ‘temporarily 
closed for a few days owing to the ‘‘ putters” refusing to work by 
thé score, instead of by the day, but I hear the difficulty has 
been settled by the men. according to the masters’ terms: The 
Cros by Colliery PaRReaRS Ellen Pit, has been selected as the 
place for the trial of machinery for working the small coal, and 
satisfactory results have been achieved. ‘Che Broydon Domain 
No 8 oft fort any. ns puper Shot up ere me at - its 

0, 3 pft for the same. purpose. ». These movements. are interest- 

ig,” ‘iasin ich ae BY tenes of this machinery coal, hitherto 


 ditticult to sell, finds numerous purchasers. 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue year ends with a gloomy outlook for the coalowners and 
coal workers. Employers are endeavouring to enforce reductions 
een ay er Sma and the miners say that ill off as they 
are they will starve than submit. In house coal there is 
at present a brisk trade, which may be ex: to continue well 
into the spring; but it is the steam fuel that is wanted to make 
the profit. was a d for this class of coal the 

pects masters men soon iter. 
pros of and would be brigh The 
‘hard” coal must be got with the “‘ house” sorts to make coal- 
getting profitable. 

[ hear on good authority that the miners have arranged to méet 
the Finance Committee of the Employers’ Association on the £7th 
inst., with a view of coming to some arrangement. ‘I'he men, I 
understand, are not unwilling to concede something, if by that 
means they can obtain some’ likeconstantemployment. At the 


same time they will resist any alteration in their woking arrange- 
ments, port am Hine on the point of increasing the number of hours 


they have to put in underground. The dispute will not be settled 
on the 27th, as the delegates appointed to meet the representa- 
tives of the employers are not entrusted to settle matters without 
reporting to head-quarters at Barnsley. The South Yorkshire 
liners’ Association are at mt working with the West York- 
shire Miners’ Union, and I should not be rised to find the 
two unions combining to resist the proposed reductions. 
Sigeithe be sca coco aod wroslentins tn. Sete Aetiiogn “ah 
ployers to be more stern an enting in thei ings wi 
the men. The Nunnery Colliery Company have some of the most 
important pits in this ict, and they do a very large business 
both for local and general markets. The annual meeting was 
held the other day, and the balance-sheet and re showed that 
the working of the colliery during the past year had resulted in a 
loss, notwithstanding an increased output. In the face of this 
“re no dividend was declared. I suspect this is not the only 
colliery from which no profit has been made during the past 
twelve months, and the Nunnery’s experience will + one of 
several similar arguments urged by the employers to enforce the 
" In oh “d ‘cne nothing ei cheering A 
e iron le there is ing very ing to report. At 
the aa an can of —_— ewton, Chambers, and Co., 
Thorn e pattern ers, joiners, turners, engineers, 
blacksmiths, and other “day” men have received notice of a 
reduction of wages to the extent of 2s. per week, to date from the 
2ist of January next. Notices have also been given in the 
foundry that the moulders’ wages would be lowered at the same 
time. Last week this company _ their miners notice of a 
reduction. They employ about hands, and the whole of 
them are now on notice of reduction. 

At the Atlas Works (Messrs. John Brown and Co.), over 200 
workmen have been informed that their services will not be 
required next spring. I am told that some 230 fitters, labourers, 
smiths, &c., in the employment of this firm, have received 
notice to leave. I believe, however, that this step has been taken 
more with a view to reduction of wages than to dismissing them 
altogether. This company paid an interim dividend of 28s. per 
share to their proprietors last Christmas. This week the directors 
have issued a circular in which they state that in the present con- 
dition of the coal and iron trade they do not feel justified in 
recommending any diviiend. 

I hear that there is a good prospect, on the resumption of work 
after the holidays, of several orders being put in hand for armour- 
plates—a hound of new local trade which has been idle for acon- 
siderable time. 

Thanks to the severe and continued frost the skate manufac- 
turers have had a good time of it. I doubt if any of the accu- 
mulations of several seasons now remain in stock. The advance of 
20 per cent. I noted last week has been sustained. I find that 
the word “‘dozens” was printed for “pairs” in my last letter, 


probably owing to a slip of the on my re The skate 
manufacturer to ot ties, | Sehanied Gupesed of 40,000 pairs of 


I regret to hear that trade is so bad at Elsecar that the iron- 
works there are almost entirely set down. At Wortley Ironworks 
business is likewise very languid. The company have 
chain-making to their other de ents of manufacture. 

In the steel trade there is a good business doing in boiler 
and ship plates. a . not much activity, + ig deen in » 
general descriptions of railway material, with the exception 
steel rail contracts in course of completion. The hammer and 
tire departments at the Yorkshire Iron and Steel Works, 
magia are — at a stand. an eh end Oo Li he's 

perty of Messrs. Wilson, Camm , Limited, a 
camben been taken which has caused some excitement among the 
workmen. The employés, with the exception of the fitters, have 
received notice. I am informed, however, that this step is not 
so alarming as it looks, the notice having been 
improvements in the i be e, with a view of 
facilitating ing ion. ‘The al! whi 
. are rendered to enable the company to compete with 
other firms at the coast—will, I am informed, effect an important 
saving in the work of the company, who will be able to do with 
one-fourth or a si fewer wor i 
partments. 
A ing of the shareholders of the Parkgate Wagon Com- 
y was held at Sheffield this week. The report of the liqui- 
showed that the whole of the capital of the company, 
ting to upwards of £30,000, together with the reserve 
fund, had been lost, that the creditors had only been paid 11s. in 
the oe and that there was not the slightest probability of 
= itors or shareholders getting another farthing out of 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In ‘consequence. of the Christmas holidays very little can be 
said of the state of the iron trade. It always hor whatever 
the ition of trade may be, that the amount iness trans- 
acted the close of the year is exceedingly small. Now, 
however, makers, merchants, and general consumers, are not 
anxious to record transactions, each hoping for more favourable 
a for themselves when the new year shall have set in. 

hemake of pig iron during the year has fallen short of last 

ear’s production by about 105,000. Last year the output of the 
in the district of the Cleveland Ironmasters’ Association 
Was 2,124,831 tons; this year it will be about 2,020,000 tons. In 
December of last year there were 106 furnaces in blast. On the 
ist of the present month there were only ninety-three blowing. 
The decrease in make represents the production of five furnaces 
for one year. Very great care nm manif iron- 
masters during the year, and the utmost economy in work- 
meee Som manifested. Stocks are very little larger— 
'y about 2000 tons more—than they were at the com- 
mencement of the year. But for the effect of Scotch 
competition, which has been keenly felt by Cleveland makers 
since the bank failure caused Scotch ironmasters to reduce the 
tite nae ae Nye < Sees mats greatl rege sr As =] 
encouraging sign it may be mention: t foreign shipments o! 
pig iron have been much larger this year than in 1877, the 
increase fully 15,000 tons. Shipments coastwise have been 
less, the chief coastwise customer of the district. 

At the market on Tuesday there was a very thin attendance. 
Makers adhered to their late quotations of for No. 3, with 
ut business was very limited. 


f.0.b. warrants are quoted a net for No. 3, 
The “yearly statistics have not 


led | 9s. 6d. and 7s. 6d.; Dalmellin; % 


given to enable | those 


en in several of their de- | ing. 





yet been made up, but they will show that there has been an in- 
crease in the luction of manufactured iron, as compared with 
last year, of about 22,000 tons. Last the total sales of firms 
in connection with Board of itration for the North of 
England were 396,637 tons. There are only two or three firms of 
importance outside the board, and their annual production may 
be put down at about 35,000 tons. The arbitration on the pro- 
reduction of 5 per cent. on the wages of ironworkers was 
eld last Frid 
of the Iron and Steel Institute, acted as arbitrator for the em- 
lo: Mr. Lloyd Jones for the operatives, and Mr. Shaw Lefevre, 
MP. as umpire. The 5g case was nted by Mr. W. 
Whitwell, supported by Mr. Jenkins, Mr. Pratt, Mr.: Gill, and 
others. Mr. Trow put in the workmen’s case. The chief con- 
tention made by the masters was that the rate of wages even now 
to ers was not » Delng ut 7s..a day. 
paid to puddl small, being about 7 da 
work cannot, however, be ensured to the men, and consequently 
their earnings are not large. The award will probably be received 
early in the new year. 

Iron shipbuilding continues a staple industry. Just now, 
however, the yards are not i Sapa employed, and it is to be 
feared that there are likely to some ur difficulties. Mr. 
Dixon has announced to his men that he will require a reduction 
of wages, and if that is not acceded to he will close his yard for a 
month. If that should unfortunately happen about 800 hands 
will be thrown out of employment. Eleven steam vessels of a 
gross —- of about 12,500 have been built by him during the 
year. The 
of about 24,000, 

On Christmas-eve there was launched from the yard of Messrs. 
R. Dixon and Co., Middlesbrough, an iron screw steamer built 
to the order of a Naples firm. It is intended fur the Mediter- 
ranean and Black Sea trade, and is called the Cephalonia. Her 


ing capacity will be 1650 tons. 
The distress on the Tees-side district is very great. Public 
measures are being taken to relieve it in the shape of soup 
kitchens, distributions of coal, bread, grocery tickets, &c. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE twelve months which are just closing are the least pros- 
perous the iror trade has experienced for many a year. Not 
that the production has been unusually small. It has, indeed, 
been a very good average. But the sales have not been at all 
satisfactory, and the prices obtained were so low that they can 
hardly have done much more than meet current expenses, 
in most cases, whilst in others it is known that an abso- 
lute loss has a Bayne ane, ironmasters — _— 
making a muc er quantity of pigs than the le 
ns ag Ia lacing a great uation aki make in stock, 
having n led to adopt this course in the expectation that 
better prices to be seniiena at a future time will compensate them 
for the outlay now made. They have found a inducement 
to keep their furnaces in blast, too, in the diminished wages 
and cost of fuel, which offer such a striking contrast 
to those that were paid a few years ago, that one 
would suppose it would be almost impossible to resist. One 
drawback the iron and coalmasters have laboured under has 
been the railway charges for carriage, which the companies have 
steadily declined to modify, until within the past few days, when 
both the Caledonian and the North British companies intimated 
that they were prepared to make a reduction on the rates to the 
extent of 15 per cent. From this reduction the carriage of pig 
iron and of coals to market is excluded, but the concession, such 
as it is, will afford a considerable amount of relief. 

It will be interesting to notice that while the upward fluctua- 
tions in the prices of pig iron during the year have been few and 
unimportant, it closes with the following reductions as compared 
with the prices at the same date last year:—G.m.b. No. 1 have 
declined 10s. per ton, No. 3, 7s.; Gartsherrie No. 1, 9s. 6d.; No. 3, 
7s. 6d.; Coltness, 13s. 6d. and 9s.; Summerlee, 10s. 6d. and 9s.; 
Langloan, 10s. and 8s.; Carnbroe, 9s. 6d. and 7s. 6d.; Monkland, 
9s. and 7s. 6d.; Clyde, 9s. and 8s. 6d.; Govan, 9s. 6d. and 7s, 6d.; 
Calder, 8s. 6d. and 7s. 6d.; Glengarnock, lls. and 8s. 6d.; Eglinton, 

i and 8s. 6d.; Carron, 5s. 








and 6s. 6d.; and Shotts, 9s. 6d. and 4s. 

During the twelve months ending the 2ist inst., the exports of 
pigs abroad amoun to 233,908, as compared with 274,409 in 
the previous year, the amount d coastwise being 161,6% 
and 170,654 respectively. The total ex foreign and coast- 
wise together, have, therefore, been ,528 tons, as against 
445,063 in the year 1877. In 1872 the + psy exceeded those 
of the closing mssohe: eed oes than 446,600 tons, and upwards of 
t diieen ‘ponte forest d since they were at so low a figure. 


The total pig iron from Cleve have amounted 


a gr 
oe ‘ 
have not i a third of the in Scotch pigs, so 
ich | that the Middlesbrough ironmaster, with his other superior 
ve appears to have had, comparatively speaking, a 
er time. 


The mpeelnge yey in fp me eceeies t 4 
i e course of the year the exports of malleable iron 
have not come up to the mark ; but if we take those of all iron 
manufactures of whatsoever kind, including locomotives, ma- 
chinery and castings, we shall find that a very large export 
indeed has taken place. Trade is much depressed at presen 
and the financial disasters which have fallen upon 
within the past three months will, it is feared, long be felt and 
remembered. 

During thefpast week a fair business has been done in warrants. 
On ys the market was dull at the opening, but improved 
towards the close, when 43s, 6d. to 43s. 7d. cash were paid. Busi- 
ness was done on Monday morning at from 43s. 74d. to 43s. 94d. 
cash, whilst in the afternoon there was a decline to 43s. 6d. and 
43s. 3d. A good business was done on Tuesday, at from 43s, 4d. 
to 43s. 7d. cash. f 

The makers’ brands ‘have in a number of cases been reduced 
6d. per ton from the figures given last week, and the quotations 
are now as follows :—G.m.b., f.o.b., at Glasgow, No. 1, 43s.; 
No. 3, 42s. 6d.; Gartsherrie, No. 1, 49s. 6d.; No. 3, 45s. 6d.; 
Coltness, No. 1, 50s. 6d.; No. 3, 46s.; Summerlee, No. 1, 48s.; 
No. 3, 43s. 6d.; 51s. 6d.; No. 3, 46s.; Carn- 
broe, No. 1, 45s.; No. 3, 44s.; Monkland, No. 1, 44s.; No. 3, 
42s. 9d.; Clyde, No. 1, 44s. 6d; No. 3, : ey at 
Broomielaw, No. 1, 43s. 6d.; No. 3, 42s. 9d,; Calder, at Port 
Dundas, No. 1, 49s. 6d.; No. 5 ss Glengarnock, at Ardrossan, 
No. 1, ‘7s No. 3, 44s.; Eglinton, No. 1, 438. 8d.; No. 3, 
42s, 3d.; Dalmelli , No. 1, 438. 6d.; No. 3, 42s. 6d.; Carron, 
at Grangemouth, No. 1, 60s.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 50s. 6d.; No. 3, 46s. 6d. 

The Inverkeithing Foundry Comey (Limited) has been 
obliged to close its works on account of dull trade. As the 
foundry work was the principal industry of the town its stoppage 
will be severely felt, 

On account of the excessively cold weather, there has been 
a rather better demand for household coals, but other qualities 
sell slowly, and the prices are unchanged. 

The workmen in the employment of Messrs. Caird and Co., 
shipbuilders, Green have agreed to a reduction of 74 per cent, 
in their wages, in erence to an extension of hours to 
seven per week. 


Brokers Producti From returns from 
ns; 1877, ? 
sumption: In foundries, 1878, 153,500 tons ; 
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at Darlington. Mr. Edward Williams, President | at 


lar | 1878, 325,000 tons ; 


tockton yards have turned out vessels of a tonnage | alm: 
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in malleable works, 1878, 140,500 tons ; 1877, 160,000 tons ; quan- 
tity of malleable te 195,000 tons; 1877, 18,000 
pear ra! Foreign, 1876 "283,908 tons; 1871, 274,400 toons 
‘ports : . : ’ ns 5 
coastwise, 1878, 161,620 tons; 1877, 1 654 3 rail . 
land, about, 1878, 38,472 tons; 1 937 
1878, 434,000 tons; 1877, ‘ tons; decrease, 71,000 
Stocks ; In Connal’s stores, 1878, 199,417 tons; 1877, 168,060 tons 
\kers’ works from returns received f, th 38s 
tons }"1877, 336,940 tons ; total 1878, 679,000 505, 
tons ; increase, 174,000 tons. Average price, 1878, 48s. 5d.; 1877, 
54s. 4d. Average number of furnaces in b! 1878, 90; 1877, 
103. Number of furnaces in blast on 25th December, 1878, 91 ; 
1877, 86. Number of furnaces existing and nearly ready, 1878, 
154; 1877, 155. 7 of English iron by rail and water, 
1877, 353,000 tons. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
A Berrer demand and firmer prices re regarded as the 
resent characteristics of the coal trade of Wales, and though no 
improvement can be noted with respect to price, there is not the 
ruinous state of things which was observable a few weeks ago, 
when, as a colliery owner expressed it, you could get a cargo for 
ost anything. This must be understood in a figurative sense ; 
but when coal was in bulk at Cardiff, and siding ex accumu- 
lating, there was an occasional forcing off at reductions, which 
means “ giving away.” 

I am glad to see that good contracts are being taken. At 
Cyfarthfa one has been obtained which will take twelve months 
to complete. The men at Cyfarthfa collieries have petitioned 
against the ‘‘ double shift,” w' is still in o there, but 
in the opinion of the colliery managers and rs, it has worked 
very rily, and there is no doubt has enabled a larger 
number of colliers and labourers to get a living. 

The Mediterranean trade continues good, and could the con- 
tinental and general trade be worked w 
sponding character, the exports woul 
figure. tt week the exports from Cardiff alone were 82,901 
tons, of which 35,000 went to the Mediterranean. The French 
trade et EF Shy, it was expected after the Exhi- 
bition, y 19,546 tons having been forwarded last week. 
The collieries have made no sign yet of any change in 
their opinion respecting the withdrawal of the sli scale, 


nor again do seem disposed to out the 
por relief fund, the lines of which have 80 skilfully 
and generously laid down by the associated masters. Refusal to 


do the latter will certainly alienate public tyne! in future. 

The tin-plate e continues to look tolerably well, and 
though tin is high, the price of pig is low enough to enable 
makers to clear a small of profit. 

Iam glad to know that ker's works are able to go alon, 
independently of the West of England Bank. It Boy sn me | 
that by the suspension of the bank the works would be compelled 
to stop, but such is not the case, and all credit must be given to 
the vigorous m ment which has kept them in paying orders 
throughout such a long series of reverses and such a crisis. 
As showing the benefit of modern appliances, the new furnace 
—— at Pentyrch some time ago is enabled to turn out pig at a 
profit. 

The iron trade is dull, and the suspension of the Blaenavon 
Works, which has already caused the suspension of one house, 
has not strengthened the contidence of the managers of other 
works, Indeed, rumour has been about semi-stop- 

in works of | undertakings in Wales, though I 
= that all may tide over the season to the 5 
when an ag hype is certain. Promising accounts 
Wales from India, and the adoption of the broad-gauge system, 
and the expected intention of the Government to complete ex- 
tensive lengths of line next year, may be expected to give better 
times. Dowlais will come in for a t share of it—for it may 
be justly said that, what with skilful management and reduction 
of no less than four processes in steel make, these works can 
com with any district. 
Thirteen hundred tons of rails left Cardiff last week for Bluff 
harbour, and the Liynvi Works sent away go a ng A of bars to 
Malta. I shall expect to record the loading of rails for Australia 
from Newport next week. 








Souru Coe y Muszum.— Visitors pint fn Sew week ending 
Dec, 21st, :~On Monday, Tuesday, Saturday from 
pore Hg ht 


10 a.m. to 10 p.m., Museum, 3 mercan’ 
i an 1898. On W Thurs- 
day, and , admission 6d., 10a.m. to 4 p.m., Museum, 
fab ere Se 
tions, 30. To’ . Average 
former years, 10,462.” Total from the opening of the Museum, 


Tue Metroro.ocicat Socrery.—The usual monthly meeting 
of this society was held on Wedgesday, the 18th inst., at the 
Institution of Civil Engineers, 25, Great 


Mr. C. 
Sad Lp om ty ey a ed 


b : 
Stam,” by J. Campbell, 
Meteorological Observations taken at South Africa,” 
by Kaufmann J. Marks, F'.M.8, 
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